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PUBLIC WORKS DEPARTMENT REORGANIZATION COMMITTEE.

»

MINUTES OF EVIDENCE
PUBLIC WORKS DEPARTMENT
REORGANIZATION COMMITTEE.

At Bombay, Monday, 8th January, 1917,

PEESENT :

Kte Noxr KEmsEAW, K.O.5.
C. 8. Coes, Isq., m.v.0.

And the following Co-opted Member :—

¥, G. SLY, Esq., 0.8.L, LO.5. (President).

Rar BApADUER GanGa RaM, OLE, M.V.0.
A. T. Mackenzie, Esq.

ﬁ. J. KexT, Esq., Chief Engineer and Searetary to Government, Bombay.
D. G. Hmms,-Esq. (Secretary).

H, 0. B. Smovsribes, Esg.; M. 1. C. E., Senitary Engineer, Bombay.

Writlen Statsment,

t. (1) Economy and pultabillly of methods of
8xocution of public works.—I am of opinion that the
methods for the execntion of civil works are economical,
and in all respoots suitable for the purpose for which
they were devised, provided the officers and subordi-
nates controlling the execution are themeelves efficient.
With inefficient supervision, or management, all systems
are liable to failure. . N

2. (IL) Encouragement of other agency.—Where
large contractors are available, their services are usually
employed, but, outside Sind, there are not many really
reliable firms of consractors available, except in large
towns, If the services of contractors are to be more
extensively employed, the rates will require to .be
generally increased because the present rates do not
provide sufficient margin for contractors’ profits. ~ At
present, piece-work contractors aré extensively employed,
snd, as large contractors have to adopt the same system,
the employment of large contractora requires that the
ratea should include the contractors’ profits as well as
the pioce-work contractors’ profits, I have, in the case
of masonry dem construotion, had enquiries made by
European contractors, and they have never resulted in
any work {except iron work) being taken up by them
as the rates were insufficient to yield them any sub.
stantial profit. If firme without Indian experience are
employed on large works they will, in my opinion, fre-
quently find the work unprofitable, owing to their over
confidence in the piece-workers employed by them and
owing to their want of knowledge of the methods of
exooution which are most economical in this country.
Provided all work, which is capable of measurement,
is given out on piece-work, there should be no necessity
to employ departmenta! labour on muster roll to any
great axtent, Where departmental Iabour is redussd
to & minimum, the supervision required will be just as
much in the case of large contractors as in the case of
piece-warkers. The ooly saving will be in ** aspounts.”

Againgt this must be set off the great difficulty experi-
enced in getting large Indian contractors, workiig on
regular contracts, to remedy defects in construotion or
to remove foulty material. Their supervising staff is
generally insufficient and insufficiently paid, rendering
it necessary for the Department to give them indirect
ssgistance, with frained establishment, without which
works would nof, unless of a simple nature, be rapidly .
and suitably carried out. Regular contracts in the

"Decoan frequently lead to disputes when the final bills
.coms to be paid, particularly in cases where the margin
.-of profit is low, ’

. {2). There are frequently loopholes in the contracts
or specifications, which render it possible for eontraot-
ors to make claims, and to succeed in getting payment
for them, when suoh payments were never contemplated
in giving out thd contracts, With piece-work contract-
ors there is always o remedy at hand. As soon as any
deiects are noticed the contractor can be made to correct
them, failing which his contract may be terminated
then and there. I am of opinion -that the piece-work
systemn is more suited to the Deccan whilst in Sind,
where the majority of the work is-earth-work, large
contractors can be successfully employed.

3. (IIL) Changes in organisationt-As I am ex-
tremely doubtful whether any changes are necessary
in the organization of, and 4n the method of executing
works by, the Public Works Department, I do not con-
sider that any radical changes are necessary in the or.
genization of the steff, beyond keeping the Department
up to its full required strength by means of permanent
sppointments, Temporary appointmente, excopt in the
case of specialiste, should be as few as possible.

4. (IV.) Relations with other - departments and suche-
branches.—I oonsider that the relations bebween
the various sub-divisions in &ll branches of the Depart-
ment are excellent, but that there is a tendency for
some other departments to ignore the fact that engi-
neering is a skilled profession whioch requires a specisl
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training and that, where there is delay, it is not the
fault of the Public Works Department itesl, bus ia
probably due cither to the gystem in foroe or to the
failare of other departments to set forth their require-
ments with sufficient clearness, .

5. (V.) Docontralisation.—This is wundoubtedly de-
sirable, and is steadily improving. It is & matter which
has to be dealt with as special osses arise. I beliove
I am correot in thinking that the Public Works Depart-
ment is decentralized to s muoch grester extent than
many other departments in this country. Finance is
the draw-back to thorough decentralization, mnd it is
most difficult to devise methods of decentralization
which are free from financial objections. It is & matter
which might be left to the local Government to & grest
extent, but a step in the right direction would, 1 think,
be made by reducing the oontrol of the (Government
of India in some cases. Here again finance is the main
difficulty, but I believe that the local Government should
have larger powers in the way of altering details of designa
of large works which will lead to economy in construc~
tion, or economy in upkeep, as also poesibly in cases
where the original designe are faulty. It is impossible
to draw up large works whioh do ot require numercus
modifications when more detailed knowledge is obtained
when construction has commehoed. A step in the right
divection would be to increase the provision made for
error, or unforeseen items, considerably above 5 per
cent, The increase thus made should be utiliced solely
with the sanction of the local Government, and more
encouragement ghonld be given for officers to effect
savings oonsistent with good workmanship and design.

6. (VL) Simplification of procedure.—This is &
difficult question to answer, snd as & rule the restrio-
tions are imposed for reasons of finance. It is diffioult

PR

- -

o remove restrivtions which have been framed 4o mest
a neosssity which bas sotually arisem.
.d7. (VII). Edvoation.—I consider thab the system of
ucation in government engineering colleges in on o
mfficiently broad besis t0 meet the needs of govern-
meat sod that the real attraction is, and must the
scale of pay offered. In the lower paid posta i ocon-
sider the education is possibly on o broad s baais,

, and more time might protitably be spens on practical

engineering such ss levelling, survey, classification of
materials, measuring work, simple speoification work and
the like. Too much time may be spent by men, who
will never rise beyond overseer, in obtaining sheorwtical
knowledge, snd In the study of eaginvering out of books,
which they are unable to apply in practios. Ho long
as the aole object of a stuflent is to obtain & govern.
ment appointment, irrespective of whether bhe has
taste for the work or not, no system of education for the
engineering profession will produce many fully qualitied
engineers and architects. In addition 80 this the
student, even from his early days, is not brought in
contact with large engineering works to the sume extent
as the European student is. Again, manual lsbour of
soy kind is looked down upoa by the student olass,
though there are now signs of improvement in this direo-
tion. I am unable to say whether the needs of private
agenoy are met. 1f this refers to oontractors my ex-
perienco is that they do not employ trained men, and
they expect government to provide the expert supor-
vison,

. 8. (VIIL) Practical training.—There would be no
objection to" government permitting premium pupils to
obtain practical training on government works, in cases
where no private fadilities exist for obtaining & suitable
training elsewhere in Indis.

Ms. H. 0. B. Brovpnrmas called and examined. .

9. (President.) 'The witneas stated that he had served
22 yeoars in the Publio Works Department, but that the
major portion of his service had been spent in the Lrri-
gation Branch. His experience of the Buildiags and
Roads Branch had been limited to a few weeks in Bel-
gaum. He had been Under Secretary, and was now
Banitary Engineer to the Government of Bombay. The
only roads work he had done had been in connection
“with projects,

10. Taking the Public Works Department as a whole,
Lie was convinced that the present methods were suit-
able and economical. He had no information aa to how
the rates paid for work executed by the Department

compared with those paid by private contractors, but

pointed out that the class and quality of the work had
also to be taken into consideration in framing such a
comparison.

11, He was unable to say how many contractors
there were in the Bombay Presidency, nor had he any
information as to their resources. He had worked with
private contractors in the Deccan, but his experience
had not been altogether satisfactory. In Bind, where
the work consisted mainly of earth-work of & simpie
and straightforward nature, he had been more guccess-
ful ; but the Sind contractors were, in reality, merely
a group of financiérs who pooled the contracts between
them and settled beforehand which ones each would
take np. They were not * engingers ” in any sense of
the word—one firm consisted of a big local zzmindar in
partnership with s Shikarpur bania—and employed no
engineering staff, but only misiris or darogas, who were
not usually even craftamen, but merely labour menagers.
He had never had any contractor under him who
employed any engineering staff, nor had he even found
one who kept & man capable of setting out his work
himself. The large contractors sub-let their contracts,

. on the piece-work system, to pebty-contractors. In
other words, they employed exactly the same agenocy
as the Public Works Department. As far as he knew,
they seldom employed labour direct on muster rolls,
His general rule was to call publicly for tenders and,
if he failed to get a pucca oontractor, to give cut the

work on piece-work agreements, provided that it was
susceptible of measurement. '

12. The witness quoted the Darus masonry dam as
an oxsample, This work was 1} miles long snd he had
executed it by piece-work, the concrete ocosting only
Rs. 18, and the masonry only Ra, 20 per hundregoub'w
feet. He admitted, however, that the work waa under-
taken some years ago, and that he was no jongor sble
to obtain such favourable rates. A European contractor
had come out to see the site of the dam before the work
was set out, but, on being shown tho plans, eto., had
expressed himsolf as unable 1o work at sanything like
the rates offered and the witness had agreed that it
would not be worth s big contractor's while to take
it ap. Henoe no tenders were called for, and the work
waa carried out by piece-work.- -+

13. He had employed a pucca contrector, the only
one who came forward, when building the Chankapur
masonry dam, as he had thought, in that partioular’
case, that it was more satisfactory from the point of
view, both of himself and government, that a regular
contractor should be engaged. In the oase of the
Nandur Madhmeshwar wier, he had started on piece-
work, but foreseeing early in the work that he ocould
not do his masonry at the rates estimated, he had tried
to get a contractor to undertake it. Ouly one man
was willing to come forward and take up the work
This contractor had previously done some four miles
of excavation of the canal satisfactorily, and the wit-
nesa thought that he would poesibly do the work better
than he conld himself, and s0 recommended him for
the contract. This contracter, however, had proved to
be an endless source of trouble in connection with his
accounts, which, although the work was finished four
or five years ago, had only recently been settled. He
had great trouble in keeping the work going on satis-
factorily, and he and his assistants bad to order {sulty
material to be removed shnost every day. He admitted
that, in the sbovementioned case, he had expected s
contractor to undertake work at rates which he himself
found ipsuflicient, but he had thought that possibly
somebody else might be able to do the work more econom-
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jcally than he could. They had always shown great

conmideration to gontractors, especially if they could
make out a good case for exira rates or other conoes-
sions. In the particular contract referred to there was
a olause which laid down that sny materials ift the river
bed must be ramoved before the floods nrrivaq; other-
wige the contractor could not claim for them, The
contractor, however, left a larpe amount of materials
jn the river, and them olaimed compensation because
they were washed away. The witness forwarded the

olaim to government, and the Chief Engin®er after.

* inspection allowed the contractor half the difference
between what he Blaimed and what the witness said he

had lost, in addition to what the witness had already

aaid he should get. This waa purely & conéeasion to the
gontractor and the Chief Engineer had madg this clear
to the latter. : . ) -

14, Even if large contracting firms were engaged, the
supervision charges would be just as heavy as they were
at present with the class of contractor now employed.
He waa unable to say whether, if large contractors had
their own engineering staff, the supervision eharges wounld
be redused, but thought that, even in that case, when
working on a long dem, the contractor would regquire
eareful watoching. He had been employed for nine or
ten years on the construction of masonry dams. In
the oase of the Dama masonry dam, which eontained
fifty-seven or sixty iakhe of cubio feet of rubble masonry
and face work, he had had under him only one Assistant
Engineer, two apper subordinates, and some few lower
subordinates, possibly three or four. Even if a large

contraotor employed his own trained staff, he thought .

that just aa hrge a government staff would be neces-
sary, especially in the case of a dam where good work
was essential.

15. It was very diffienlt to say whether his argnments
applied to roads and buildings as strongly as they
applied to irrigation. In 4he oase of earth-work, for
example, it waa essential that all earth-work on irriga-
tion works should be properly tonsolidated, and hence
it required a great deal more gupervision than, for in-
stance, a railway embankment. He had seen casea on
the Great Indian Peninsula Railway where three feof
of metal had been laid under therails because the banks
had sonk. = .

16, Although the greater part of his service had been
in the Irrigation Branch, men holding similar posts to
himself conld be given a charge in either branch in the
presidency. He was not sltogether in favour of the

system_in force in Bombay. under which the branches .

were not separated, and engineers employed on irriga-
tion work could be suddenly tranaferred to buildings and
roads or vice versd. He was inclined to ocongider that
complete separation into two branches would .be pre-
ferable, but believed that the reason why this hed not
bean done was that separation might involve the oreation
of extra districts which would possibly be uneconomioal,
In the presidency there was often a tank here and a
tank there, and it waa impossible to employ an irriga-
tion Executive Engineer to look after a fow tanks, which,
under the present aystem, were in oharge of buildings
and rosds men, Wherever there were large irrigation
works there was a separate irrigation district. Some of
the most important works were irrigation works, and
hence the best men were very often kept on them, but
he considered that if a man were not good in irrigation
he should he given a chance in buildings .and roads.
In the converse case, in which & man who has spent a
large part of his service in buildings and roads was sent
to take oharge of an irrigation district, he instanced
one of his assistants, who had started in buildings and
roads in Belgaum, and yet did well in irrigation later.
He oonsidered that the present system worked aatis-
factorily on the whole, so far as the Irrigation Branch
was ooncerned, but, as that branch was somewhat' more
technical than the Buildings and Roads Branch, it was
easier for an irrigation man to get into buildings and
roads work than for a buildings and roads man to pet
into irrigation work, particularly in a case like Snid,
whers very special knowledge in regard to the ailting
of oanpls, eto., was required, and where the majority

of engineers had no buildings and reads work at all.

17. He had been Sanitary Engineer for just over three
years, His qualification fof the post was his experi-
ence of hydraulios as an irrigation engineer, and the
greater portion of hig present work consisted in water
supply and drainage projects. As regards his experi-
ence before he beceme Sanitary Engineer, he had had
one or two little works in conueotion with water supply,
and-such- works were mainly applications of -hydraulics.
An irrigation engineer was equally. capable of designing .
& water-works scheme. Drainage required rather more
special kmowledge, but water-works in Indis generally
consigted merely of pipe lines and reservoirs, and such
work ocould equally well be done by irrigation men ;
sub-s0il water supply, about which he had not known
much when he took up the post, was rather special, but
he hoped tkat he now knew somewhat morve about it.
As Sanitary Engineer, he dealt with slanghier houses,
beef markets, mutton marketa and works of that nature
in connection with munjcipanlities. The designa were
executed by the Sanitary Engineer and the main diffi-
oulty in such schemes was that of funds. He agreed
that, in the case of e speoialized appointment, it would
be better to put jn a man with previous experience of
gimilar work, but . hitherto no such officer had been
available. He thought he was right in saying that
only a few yeard ago there was, in Bombay, a mingle
Sanitary Engineer without any staff under him at all,
that officer’s duty being merely to go round and advige,
Subsequently, however, the scope of the Sanitary Engi-
neer’s dugies was widened, and he was allowed to under-
take the execution of projecta in addifion.

18, Tt wouid, he thought, be an excellent proposal,
provided there was gufficient work, for eanitary engi-
neers to be formed into a separate branch of the Publio
Works Department, thet branch fo be recruited direct
from engineers who had taken specialized courses of
training in sanitary engineering, At present he had
two Executive Engineers under him, end a sub-division
for 8ind, and he anticipated that there would, in time,
be plenty of work going on, but it teok a very long time
to get sanitary schemes sanctioned. He did not think,
however, that there wes sufficient work tojustify him
in supporting & propcsal that so small a service ahould
be recruited separately from the general Public Works
Department branches, There was, in Bombay, sufficient
work for the employment of a Sanitary Engineer with
the three assistants he had mentioned. His branch
was the first to have its expenditure cut down on account
of the war and he had had to reduce his establishment
on that accouny. '

- .19, Besides being Secretary to the Sanitary Board,
his duties embraced -designing of projects and advising
on sanitary matters. Although certain Executive Engi-
neers of ordinary districts had expressed a desire.to be
allowed to prepare and exeoute-water supply and drain-
age projects, he was not ab all-certain that such an
arrangement wes sound. In, his opnion, all sanitary
works should be under the Sanitary Engineer to Govern-
ment, now that he had a staff eapable of preparing
designs and carrying them out. It was also very desir-
able that the comstruction of such works should rest
with the Sanitary Engineer, who was the officer respon-
gible for the project and who had scguaintance with
sanitary matters.” He was unable to agree that sani.
tary projects, when completed; should be made over to
the Buildings and Roads Branoh of the Public Works
Department for execution, He thought it waa feagible,
in-practice, to have a specia]. staff engaged on the gon-
struction of eanitary works, although the latter wers.
scattered over a large ares. The number of such pro.
jects waa limited, but a project estimated to- cost
Re. 30,00,000 was under consideration, which would
justify the formation of a special®executive district.
He was now trying to work ont a list of good schemes,
and to get them sanotioned, 20 that they could be carried
out with the nfinimum of establishment when the war
was over. One executive distriot could supervise two
mederately large projeots; say one costing Ra. 4,00,000,
and one costing Rs. 8,00,000, The Sanitary Executive
Engincer should have sub-divisional officers under him
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just as an district engineer had his suh-divi-
sions. At present there were only three charges for
the whole of the Bombay Ptesidency and Sind, and only
one Sanitary Engineer for the whole presidency. This
was an absurdly small allowance.

20. Drainage works required & certain amount of
special knowledge, and water supply also was becoming
specialived, ss they were now going in for the bacterio-
logical treatment of water, and hence his objections to the
employment of ordinary Executive Engineers. He did
not think there were any specialist sanitary firms in the
Bombay Presidency, but thers was ons in the Central
Provinces. That firm had come down to consuit him
about a drainage schems which they were getting out,
as they had heard that he was responsible for a cheaper
echeme in Bombay, and they hed eadmitted to him
that the latter was extremely economical. There were,
as stated, no private firms of sanitary engineers in the
Bombay Presidency, but there were firma which were
willing to take up senitary work. He had, however,
no personal experience of such firme. One firm of this
kind were mainly iron-workers, but had undertaken a
scheme for the drainage of Deolali. This scheme was
being designed by them and the Militagy Works Services
had asked him to go through the project and to adviss
them whether the arrangements proposed wers suitable.
-He did not consider the firm to be sanitary experts or
sanitary contractors in any way, and did not know
whether they employed s sanitary expert in their office
or not. They were, however, going to carry out this
work as contrastors. - .

21, One little fact, which he thought waa interesting,
related to the question of the employment of contractors
on the clasa of work he had slreedy referred to mi,,
- dam construction. The dams in connection with certain
hydro-electric worka were being constructed wunder the
orders of a firm of consuiting engineers at home, who
were employing private contractors, but the same supply
company had since decided to construct another masonry
dam power project by the employment of piece-workers.
He had given his advice in connection with the design
of the hydraulic portion of the latter scheme, and the
late Inspeotor General of Irrigation was joining the firm
to supervise ita execution. In the case of this masonry
dam, the firm ecame to their present conclusion after
experience of working with contractors. p
- 22 It was a question whether there was sufficient
work to justify the employment of more specialists in
the Public Works Department. At present, the Sani-
tary and Architectural Bradfches were in the hands of
specialists, He did not think that it was necessary to
specialize bridge engineering, since the number of large
nschemes under this head was so small that it was not
worth while employing specialists for them, Aa to
whether a_specialist was required in reinforced concrete
work, he was not personslly very fond of that material
since it required closer fechnical supervision than ceuld
be provided at preeent. It might suitably be msed in
Bombay itself, where the Executive Engineer coull see
any part of his work every day, but he had seen work
done in that material which he did not Lke at all, and
some of which he would never have passed. - He had
not been connected with the work, but had merely seen

it. He had even scen the construction of a bungalow,

for & speocialist firm, in which the fouidations had been
put in without any mortar.

23. As a Sanitary Engineer his work was mainly
connected with municipalities, and he was irying to
effect improvements in the methods adopted for the
construction of public works in municipal areas. There
should, he thonght, be an engineer in every big muhici-
pality, and possibly an engineer for each group ef smaller
municipalitiee; thus XKarachi and Bombay had their
own engineering staffs, which were entirely seH-contained
and had no connection of any kind with the Publie
Works Department. These staffs designed their own
projects, but government insisted on large schemes
being sent np to them for approval He had had the
project for the Karachi water-works sent to him for
opinion, but the reason might possibly have been that
in that case loans or grante-in-aid were required for

-

ﬂuﬂnnndtu‘olﬂmtuk Municipal bodies in the
Bombay 'Y ware permitied $0 conetrwct any-
thing which they could pay for theassiven, irrempective
of cost: but the moment government rendered any
amistance they could insist upon carrying out the wurk
a8 & condition of ita constraction. In the onse of water.
supply and drainage works governmens had acted very
liberally and were subsoribing 50 per osnt. of the com
of such projects as grants-in-aid, giving & loan for the
remainder. A great many municipalities wers rather
giad of professional help aa they had no stafl of apecialined
sanitary engineers, the upkeep of which would be beyond
their means. Many of them maintainéd-a mnitary staff,
but nothing more than a musri in the engineering branch
of it. Municipal bodies carried out their ordinary public
works through the agency of their Chief Offioer.” Foons
had an engineer who was, however, a sirbordinate, and
whlo ma:;;gad t;l: Np;il‘l %0 roads. Rmaller munici-
palition did not do much in this respect, although every
town had its roads and s certain number of m‘;l::l build.
ings and municipal offices. With referenes to schools,
whea & grant-in-aid was given, government might
inmist on doing the construction itesif. Otherwiss, he
had only to pass the plans and was nos concerned with
the execution of the work ,

24. He had had no experience to speak of in regard
to district and looal boards, nor had he gone into the
question of the powers of thess bodies. He was not
ooncerned with local board works in Kind as all, sXoept
that be had onoe had to sign & completion certifioate for
8 school built with mud bricks and plaster.

25. As to the internal working of the Publio Works
Department, he held the view thas tha control of the
Government of India should be reduced. When he was
Under Beoretary, a large number of casss were always
passing through his office which had to be mbmitted
to the Government of India, and he thought that s
reduction of this ocontrol would save s conaiderable
amount of time on the part of the loosl Government ;
he realized, however, that the difficulty was to0 & greas
extent due to financial considerations. He ocould give
10 details as to what powers had recently been dolegated
to looal Governments as a result of the recommenda.
tions of the Decentralization Commission, but ocertain
cases had still to go to the Government of India, and he
was of opinion that the supreme Government were
tightening their control over big irrigation projecta
He had had some experience in regard to sxcosses over
estimates while engaged on those projects and thought,
st the time when he was in aharge of such works, that
the Chief Engineer nsed to sanotion s great deal more
than he believed was now the oase, even if he knew
that an eoxcess was probable, He believed that the
control of the Government of India had been increased
rather than decreased. He thooght it probabls that
there had been excesses on some of the big irrigation
projects, but was not oertain of his facts. It was a
point which he should possibly not have mentioned,
bot he oonsidered that the delay which occurred in
sending the details of sanctioned designs for the approval
of the Government of India was in Heelf likely to onuse
an excess, He admitted that, ne a generai rule, he was
allowed to inour an exoess of 5 per cent., but thought
that this allowance was insufficient and advocated that
the local Government should be given power to incur
higher excesses and that such excesses should be anti.
cipated when the project was manctioned. Five per
cent. wan always provided in estimates for unforeseen
items, but he did not think that that was enough and
would . be prepared to recommend an increass up (o
10 per cent., especially in the case of large projocts
which were really only finally worked up after construe-
tion had been started, when full information was for
the first ime available. QCreater care was always taken
in drawing upthe final plans for construction, while
very often projeot estimates were rongh estimates based
on areas of water-way or otherwise approximately arrived

ah
26. He had attained the rank of Superintending Engin.

eer only since he had been Banitary 'Engineer to (ov-
ernment. Heq had certain powers as a Buperintending

>
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. Engineer, but he could not tell, without working in an

ordinary division, whether or not they were adequate.
He wonld be inclined to give Superintending Engineers
all the power that could reasonably be givén, but,
although this woyld be an advantage, he did not think
the effeot wonld be very material. With regard to his
experience a8 an Exeoutive Engineer, he had no sugges-
tions to make regarding the powers of those officers.
He had exercised powers of fechnical sanction up to
Ra. 500, but, when working on a big projeot costing
over Rs. 20,00,000, he had had practically no power
at all a8 his mingr works formed part of the larger pro-
ject which was beyond his powers of sanction. .

27: There was an enormous amount of accounts work
in the Executive Engineer’s office but, personally, he
congidered thet it wans mostly very necessary. He had
managed the accounts alright on his big works, but they
entailed a great deal of labour a8 there was a vast num-
ber of papers which passed through with the accounts,
mich as bills, ete. It was always a difficult question

" in this country, but he would like to see the Executive
Engineer freed from his accounts altogether as was the
practice at home, He thought he was oorrect in saying

-that in England the Resident Engineer measured the
work, and the bills were then handed over to the Accounts
Department for payment. He would not, however,
employ the present accounts staff, which was poorly
paid, for that purpose. He was opposed to the sugges-
tion that the compilation of the accounts should fake
place in e central office, each Executive Engineer merely
furnishing his cash book, vouchers, and such other
papers a8 were required for the ﬁompilnt.ion, as he had
always been able to get the work done without difficulty.
When employing piece-workers, he indisted on the bills
being put through quickly. He used to keep a bill
register of his own, which he believed had since been
introduced as a standard form, and which was put up
every week. He then went through all the billd in his
office and, if any were delayed, he demanded an ex-
planation, With this aystem in force he had never had
complaints from his men that they were not getting
paid. As to whether there were grounds for the com-
pleint that the Executive Engineer was tied to his office
by the large amount of mccounts work which he had
to do, partioularly at the beginning of the month, he
admitted that the Executive Engineer’s more important
functions were hampered, but was unable to suggest a
remedy. The engineer must have some accounts to
enable him o watch his expenditure. The maintenance
of some form similar to the * Works Register” waa
essential on big works, but had not the same importance
on amall works, As to the objection that the engineer's
time waa taken up with the compilation of these accounts,
although that officer had an enormous number of forms
to sign which took him a long time, the actual compila-
tion was done by the accountant and the accounts elerks,
who were really responsible. The engineer could not
possibly go inte all the details, but he was bound to
sign them. The desirability of trensferring this work to
o central office was & question mainly for the Accounts
Department to answer. If that department were
satisfied that they could do away with the execufive
officer's control, he considered that that course shouid
be adopted ; but he would leave the paying of the bills-
to the Exeocutive Engineer, who should be responsible
for seeing that they were not unnecessarily delayed.
He stated that he had not found any difficulty in eonneo-
tion with the sccounts rule which prohibited payments
during=the last days of the ‘wonth. He used to make
payments every day of the month, but he believed that
payments made during the last few days were not in-
cluded in the ncoounts of that month which were being
compiled for submission to the Accountant-General.
He admitted that he might be wrong as he had not been
in exeoutive charge for about four years,

28. The extraordinarily high proportion.»{48 per cent.),
of the expenditure of the Public Works Department
placed under objection by audit, was probabiy mainly
due to want of sanction to plans and estimates. On big
projects the percentage of objections was very high, but

VOL. I

he had never had any very great number on small works,
The Executive Engineer might be hampered to a certain
extent by such objeotions, but he had never been worried
by them except when they concerned works of import-
ance, Some men, however, took personal exception to
sudit remarks. .

29. In regard to the fact that the end of the financial
year ocowrred right in the middle of the Public Works
Department working season, he stated that, personally,
he had found this rather convenient than otherwise and,
as an instance, he stated that when the Darna dam was -
under construction the allotment given him had for some
reason or another been eut down. As he eould not afford
to lose all the labour on the works he told the contract-
org that they would be paid out of the next year's allot-
ment, and this had quite satisfied them. Further, he
had always been ahead with his bills so the official year
never bothered him at all, BN

30. As to whether he had any suggestions to make for
the removal of restrictions that would improve the in-
ternal working of the Public Works Department, and
increass its efficiency, he expressed himself unable to
give any opinion off-hand. He thought that trouble
was experienced in getting plans and estimates for small
works ganctioned, but, in his opinion, these plans and
eatimates were really necessary.

31. He had had no experience of engineering edueation
in this country, except that obtained by examining once
or twice for the engineering college in Sind and for sani-
tary engineering, He had, however, had practical ex-
pertence of the staff turned out from Indian engineering
colleges, both upper and lower subordinates. This staff
came mainly from the Poona College. He thought that
the education provided at the Poona~College turned out
a very fair type of upper subordinate, if it were remem-
bered that the native of India did not have the*same
opportunity from childhood of seeing engineering works.
The students’ ideas could not be broadened until a large
number of big works had been seen by them, and he
congidered that the men he had gof at present were
improving every year, and that the class of subordinates
was getting better, It was, however, true that natives
of India were very fond of rushing to bools, and it was
difficult to get them to apply book knowledge practically,
He would like to see an improvement in the practical
traihing given to these students, but that, he thought.
could only come in the course of time. Aas to his experi-
ence of the practical training of students appointed n=
probationers in the Public Works Department, he had
only had one under him and that for a year or less, The
training wag satisfactory, but, in a case like the Darna
dam, the probationer got practical experience of one class
of work only, In buildings and ronds, however, a pro:
bationer eould go round and see a lot of different types of
works. He was inclined to think that the theoretical
training given to upper subordinates in the Poona College
wes really higher than was necessary for the work with
which they were likely to be entrusted, but he had never
gone into the question. He thought it possible that the
standard of the theoretical part was too high and that of
the practical part toq low. ' )

32. He was'not prepared to express gn opinion as to
whether it was desirable thet asaistant engineers and upper
subordinates should be trained in the samé class and go
through the same course. This was mainly an educa-
tional matter. He pointed out, however, that certain
posts of assistant engineer in the Public Works Depart-
ment were reserved for promoted upper subordinates.

33. It depended npon the number passing out whether
or not it would be practicable to introduce & scheme under
which all students (both those who had got government

‘appointments and those who went into other lines) who

passed out of Poona College should receive one or two
years' training in the Public Works Department, but it
would probably be practicable to give such training to as
many a3 twenty-five. It was, however, very desirable
that all passed students of engineering colleges ghould
have the right to receive such a training, but these studenta
would have to pick up things for thenselves, and apecial
time could not be spent npon)them, When on the Darna

B
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dam he had had one man of this class and had told him
what to go and Jook at, instructing him to come to him
when jn difficulty. He could not entrust such men with
any responsibility, and it was not till they had had
responsibility that they could be considered fully trained.

34. Aa to whether it was feasibie for an Executive
Engineer to control properly the training of one or two
such men, he thought thatit could be done on large works
where the men could be looked after. In his opinion, if &
system of practical training for students were introduoced,
government should insist on & premium, as there would
be a great outery from the engineering profession at
home if no premium wers enforced. There waa no
objection that he could see t0 government undertaking
the training of pupils, provided no facilities existed alse-
where in private firms. Where, however, sach facilities
did exist, he did not think government should take up
the training, vnless it were made » part of the gualifi-
cationa necessary for a d Where firms had works
in India auitable for the purpose they, and not govern-
ment, should take the pupils. He would be unwilling to
make it & condition of contracta that contractors working
under the Public Works ent should undertake
the training of theee pupils, if private firms did not take
them, as contractora might reasonably object to be
bothered with such restrictions. He thonght work
should be put first and training afterwards,

36. (Sir Noel Kershaw.) The work done on the Dama
‘dsm had been on piece-work and not at schedule rates.
He merely put down certain prices for excavation and
other classea of work. The English contractor he had
referred to had spent a day with him in his office and had
been shown the plans, ete., but had lost little time in
deciding not to undertake the work. The project had
been passed by government, He kmnew, however, the
case of a scheme which had been taken up by European
contractoras who had stated that they had never seen the
ground at all.

36. Government slways wanted to know when alter-
ationa in plans were made, and when excesses were about
to be inocurred, and he thought that a bigger provision
ought to be made for such changes at the start. It waa
undesirable to do this by putting on higher rates, Piices
were riging every year, but the Executive Engineer wns
in most cases tied down to a fixed schedule of rates,
although he himsrelf never had such a schedule on irri-
gation works, He thought that a yearly rate book
should be introduced, as was the case in Engiland, but this
would entail considerable work and would need a special
man to see to it, He had mever done work in Erngland,
but thought that something on the lines of this rate baok
would be of assistance if it were revised year by year.
He was not sure whether, in some districts, the rates
were based on schedules which had been in force un.
revised for several years; he had never used a schedule
of ratea himself, 0 had never been tied down to one, but
he thought that, in the Baildings and Roads Branch,
there was such a schedule. He was also not sure whether,
in examining projects, government paid any attention to
the schedule of rates, as his experience had been mainly
on irrigation works. . Rates did not vary much in masonry
dam works. At Bandardara the rates for maasonry were
thirty to thirty-two rupees per hundred cubic feet, but
_this was purely a question of the difference in “ lead ™ of
the material. The engineers themselves worked out the
rates, and government had very little to guide them,
The engineers endesvoured to show on the plans what
was required with as fair an amount of accuracy as
possible, They made a few borings when the project was
under preparation, but it often happened that, when they
came to the actunl excavation, the rates were insufficient.
As an instance, he cited the case of the Tata worka
where the preliminary boringa showed good foundations
all along, which was not the cass when the work was
opened up. In the case of masonry damg or reservoirs
the local Government was sble to estimate the coet
within 10 or 20 per cent. From the financial point of
view, the Government of India would be very annoyed if
the difference between the estimated and actuanl cost were
more than 10 per cent., and hence he did not _thinlr.that

the margin for wnforeseen charges was sufficdent, bud
considered thas government cught o be to
spend more if necessary. No one could tell befarehand
what the actual cost was going t0 be unlem an enormons
amount of preliminary work was done which would be
oustly: take & jong tims, and probably mean a rim in
rates in the meantima He thouht it wan right that &
project should be satimated to cost & osetain amount, but
the Government of India would be wise to add on 20 per
cent, and then allow the local Government to work up to
this. He did not think they made sufficient sllowance
for unforseen jtems in the case of big sorkn, wuch sa &
canal. Works varied acomrding to their natnre and
charscter, and an addition of only 8 per cent. would
probably be sufficient in the case of & building.

37. As to whether, Irom an engincering point of view,
the construction of roads was a simple matter, he stated
that in some ways it might be & very serious one, and
that, if & bad alignment were selected, bad acil might
have to be gone through which could have been svoided,
and nullah orossings might be chosen which would make
crose drainage worke expensive. A highly trained engi.
neer was not required for the construotion of roads, but
general supervisim of detail was necessary. He had
never been in charge of roads for long. o they had never
wotried him to any great extent. It toock some time to
select an alignment and to prepare the plans and est.
mates for the cross-drainage works, but when an Fxecu-
tive Engineer had once selected the alignment the com-
mtruction could be done by an inferior clasa of officer, An
to whether such work shoald be given to an Executive
Fngineer or a subordinats, he stated that thers were
other conaiderations which made this & rather delicate
subject, but, personally, he did not think that it waa
advisable to entrust anything which invoived much ex.
penditure to a lowly paid subordinate,

88. (Mr. Mackenzie.) In sending up a project to govern.
ment data in regard to the principal rates had to be
given, and he had furnished such data in connection with
the Bandardars dam. When he took over that work he
calonlated ths necessary minimum rate for masonry,
which included figures showing the price of earting, ete.
He eventually got government to agree to raine the ratea,
He admitted that government maintained a achedule of
rates in the Secretariat, and that if thess wers departed
from they wonld probably desire to know the resscn why.
All his estimates for sanitary projects and water supply
and drainage schemes within municipal limita had to be
submitted to government after preparation, to be chacked
by the Chief Engineer,

39. With regard to the rates for sanitary projecta he
had to send a list of items to the local Executive Engi-
neer, who returned it after entering the rates at which
the work could be done in that particular locality., As
Banitery Engineer, government had tied him to these
rates for his projects, and as far an he knew they made
no allowance for a rise of rates.

40. He admitted that government insisted, in the case
of dam construction, on a good percentage of borings and
tria] pits, but, even so, it often happened 4hat the actusl
facts were misrepresented thereby. He cited the oase of
the Chsnkapur dam where borings were taken in & pool
and where, during construction, it tock s year to get
down to the bottom of the foundations. The sctual
foundation was laid twenty or twenty-five feet below
some encrmous boulders which had previously been taken
for hard rock. Foundation work was a part of his duties
at, the present time. . &

41, (Rai Bahadur Ganga Ram.) He was s Cooper’s Hill
man and all the big works he had vndertaken had been
done by piece-work. He did each individusl portion by
pisce-work, as for example collecting kanker by piece-
work, and paying the rate for bricks at the kiln site. He
made his own arrangements for materials, and gave the
conizact for work to a8 petty-contractor, In laying
masonry it was usual to give over the material to the
contractor within a certain distance of the work, leaving it
to the contractor fo get the material on to the work.
The quantity of mortar had $o be watched, but he had
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never reatricted the supply of it to any contractor in
the case of a dam, as it was not safe, on work of that
nature, to be too partioular as to the quantity used. As
to which of the three aystems of piece-work in vogue in
the Punjab he would prefer, mz, :—
(1) where the contractor finds his own labour and his
own materials’;
{2) where government supplies materials only, and
{3) where government gives the contractor full rates,
the contractor being required to take over materials of
government manufacture ;
he stated that he adopted only two systems,
{1) where the piece-workers provided their own mate-
rialz and were paid for finished work ; and
. (2) where they were provided with materials for each
individual portion of the work and had to put them to-
gether, ’ :
As to the third system, namely that under which the
contractor had to purchase his materials from govern.
ment, for big masonry dams in the Deccan he would
moat certainly insist that government should provide
such matefials as mortar and bricks which latter, how-
ever, were not very much used since bricks were not put
into really first olass masonry dams. In Sind, however,
ke had worked with contractors who burned their own
bricks, put the work together, and were paid so much on
the finished artiole. They were, of course, subject to
supervision. The work in Sind was fairly simple and
switable for giving ont to & regular contractor. The cost
of the Darna dam wae, spesking from memory, aboub
Ra. 20,00,000 and the cost of the establishment was about
10 per cent. If he had made over the work to a skilled

coniractor he did not think that he would have been .

saved anything except that it would Lave obviated the
trouble of keeping mocounts. Close supervision would,
however, have atill been needed,

42, At the time of his appointment to the post of
Sanitary Engineer he was the senior officer on the list
for promotion to the rank of Superintending Engineer,
and the poet he now held was offered to him. He had
previously applied for it, but he had had no experiencs
of sanitary works in England end had never made a
special study of sanitary engineering there. He had,
however, seen works of this nature in England, He was
oarrying out some experiments on the Punjab system in

-gonnection with wells in Sind, end he had also works of
the same ocharacter as the Ambals waterworks. In
Bombay, however, water supplies were derived from
sub-soil water, storage reservoirs and borings.

43. He did not know what the present rules were in
regard to the limit above which accounts had to be kept”
by sub-heads, &8 he was no longer an Exeoutive Engi-
neer, but he thought that sub-heads were only dispensed
with in the case of items costing less than Ra. 500.

44, Asked whether, in making out a schedule of rates;
he sllowed a margin for the piece-work contractor’s
profits, ho stated that, when he started the Darna dam
work, he had no idea how much the masonry was going
to cost and had to discover the rates for himself as he
went along. So long as he managed to get his labour
he knew that he was paying a fair rate; in general, the
rate was directly dependent on the supply of labour, and
when trouble occurred in obtaining the latter he had to
reise the rates, Similarly at Chankapur he had no$
known what his masonry was going to cost, Piece-work
tenders were sent to the Superintending Engineer for
appraval of the rates inoluded therein. 'He thought that,
on a big project, government ought to allow for an excess
of 20 per cent. over the estimate. He had heard of cases
of cent per cent excesses, but on the Darna dam he had
had & large saving. He was not able to say how much
his higheat saving had been, but he had generally worked
at somewhere about the estimated rates.

45. The contraotor employed by him in Sind had
supplied labour and burnt his bricks himself, but had had
to obtain his limestone from the hills, He had employed
him because it was the custom in Sind. The Sind con-
traotore ususlly gave out heavy advances, and he thought
the system was suitable g0 far as Sind was concerned.

He bad had piece-workers under him there also, when -

3

on the Desert Canal. He had no reason to suppose that,
if he had done the work himself, it would have cost less,
but he belisved that the rates had risen enormously since
he was in Sind. .

46. He had no specialist knowledge when he was
appointed as Sanitary Engineer, nor had any of his three
assistants. .

47. He did not know whether any engineering firm in
Bombay employed an expert sanitary engineer. If such
a man were required he might possibly be obtained from
among the engineers who worked for the Bombay Muni-
cipality.

48. Asalready stated, his accounts had never bothered
him, although he always looked after them very carefully
and watched rates and payments. He had been mainly-
employed on construction, and had always been ahead of
his allotments, 80 was never rughed at the end of the year,
Hbs did not mind eccounts, He had spent about & month
on nothing but acoounts in his early days at Karachi.
Although he could not say that the system was perfect,
it was helpfu] to him in some ways. .
© 49, (Mr. Kent) It was possible that, in the Buildings
and Roads Branch, the Executive Engineer might be
converted into an administrative officer, An Executive
Engineer had a very extensive charge, not lesa than four,
and generally about five thousand square miles, and had
to maintain a large staff of subordinates.

50. He was under- the impression that, in the case of
repairs at any rate, Executive Engineers were tied down
to their schedules of rates, which were not of very much
practical use, as works were generally given oub on rates
varying by 5 per cent. each way.

51. He thought that engineering students, after leaving
college, ought to pay a premium for receiving a praoctical
training either from @ big contracting firm or on govern-
ment work. If private firma undertook this training, it
would be worth their while to take some trouble over
their premium pupils; if pupiis did not psy a premiunm
such. firms would probably not take the same trouble
over them, and he considered that government should
demand a premium for the same reason. He+had never
gone into the figures rega.rding the number of men turned
out from the Poona College,” but he thought that it was
about twenty:five a year. In emplanation of his statement
that emall buildings and roads works would not be of
very much use for the practical fraining of students from
the Poona College, it would, he thought, be difficult for
the Executive Engineer to give them personal attention
unless they were on big and concentrated worls, but
buildings and roads work, being very varied, would be
extremely useful if personal attention could be given.

52. In a great many cases the exeoutive officer was
the same as the Chief Officer in muricipalities in the
Bombay Presidency, but he was not certain whether this
was the case in Poona. While at Ahmedabad, he had
sent in a recommendation to the Sanitary Board that the
muniecipality should-employ a thoroughly qualified engi-
neer, and they had snpported his proposal to government.
The Municipal Commissioner for that town haed also been
of the same opinion, and the municipality had advertised
and got such an officer. He wae always willing to give
assistance fo places where no sanitary engineering staff’
was employed and the Public Works Department, in
general, gave assistance to fowns where there were no
engineers.- The Public Works Department had formerly
carried-out works on behalf of municipalities'which had
then no engineers; in Poona, dor example, government
had dene a great desl of work for the municipality, fome
of the engineers now employed in the places referred to
were practically only mistris. - :

53. He was not certain whether the Sanitary Engineer
to Government had always been a member of the Public
Works Department, but he believed it to be the casa.
If there were safficient work to justify it he would ad-
vooate a separate branch of the Publio Works Depart.
ment for sanitary work, in the same sense as the archi-
teotural, mechanical and electrical branches were separate,
and he considered that this would be possible in about
twenty yesars' time. There was enormous seope for expen-
diture in sanitary engineering, In regard to recruitment

B2
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for the branch, men treined in England had usually very
little knowledge of Indian conditions and it would take
them some time to get the experience they noeded.  This
might possibly be a reason for not employing such men
on sanitery works in India. The customs of the country
counted for & good deal and they would know very littie
of them.

64. Askod whethor he had been over the Tata works
&t Kandala, which had been given out to a firm of English
contractors, he said that he had not examined them in
dotail but hud seen only portions of them. A consuiting
engineer had been retained who drew up the projoct and
employed contractors to execuio the work,

65. Except for one European firm, who were mainly
iron-workers but sometlimes undertook sanitary work,

k4

be knew of no snitary engincering firm in Rombay. tie
did not know whether the Lndian tirm which carvwed oyt
the drainage of the Agriculiural College 2t Poons -
ploved experis. He had sreen this deminage work, hut
did not know anyvthing at all about the tirm. He did
not approve entirely of the design of 1he work.

56. Io rregard to reinforced concrete work he had no
objection to it provided it wers properly watched. ‘The
diftiounlty of supervision in outlying places was & very
serious one, and he was unwilling to acknowledgn, deti-
pitely, that a specialist in reinforord comcrels work was
neceeaary, oven if it were propomed thet such an officer
should remain st beadquarters, and do all the dosigua in
that material roquired for the whole presidency.

) K. 8. Framy, Esq., Executive Engincer, Kolabs District, Bombay.

Writien Siatement.

67. (L) Economy and wmuitabilicy o! methods of
execution of public works.—The methods at preseat
adopted for the execution of civil works in this presidency
generally, and with special reference to the Kolaba
district, are that most of the original and special repair
worke are let out by contract or petty-contract, as far
as possible, and are executed by the contractor under the
direct supervision of the Public Works Department staff ;
others, including current repair works, are carried out
purely by departmental agency, either because suitable
contractors are not available, or because it s more
desirable to do them in that way. It cannot be gainssid,
and even the mosat biased eritics would admit, that the
works executed by departmental agency will compare
very favourably as regards quality and efficiency with
works executed by large contracting firms, and aro far
superior t0 works executed by private agencies or locul
bodies without Public Works Department supervision.

(2). With regard to the question of economy, the first
impression-likely to be created on a superficial consider-
ation of the matter is that public works, executed by
contract, are more economical than when done de-
partmentally, but a wmore. careful and desper consider-
ation would lead to the ipevitable conclusion that this
is true only to a limited extent and that under normal
conditions the latter method is the more economical
In places where local labour is easily and readily avail-
able, works can be conducted by departmental agencies
as economically as, or even more so than, by private
agencies, for even if all works at & place or in the district
are given to one sontracting firm {this would, however,
be undesirable and would not stimulate competition) the
contractor will have to maintain & large establishment,
and with the large percentage of profits he would expect,
. and very often the profitse of & middleman as well, his
rates would not be cheaper than departmental rates,
which too involve establishment charges, but no profits.
A concrete example will saerve to bear out the above state-
ment. Departmental agency would prove even cheaper
than at present if the existing system of entertaining
““ works establishment” as temporary employees exclu-
gively, is done away with. The economy effected, in
pensions, by charging * works establishment ' as purely
temporary is, in my opinion, a false one, ga the system
results in giving to the Department some worthless,’
incapable and unscrupulous men, who have no sense of
responsibility and take lit{le or no jnterest in their work,
a8 they know that the greatest punishment inflicted on
them for bad and wrong work or behaviour is dismissal.
They are the men who maintain * muster rolls” for
labour, which is an account document of primary im-
portance, a8 on it depends a very large proportion of the
expenditure on 8 work. Their service, therefore, should
in my opinion be made more attractive by offering to
some, &t least, of them employment on the permanent
establishment and by extending to them the benefits, in
regard to leave and pension, which are enjoyed by men
in permanent government service. It iz only then that
this class of men could be made to feel the responsibility
of their position and to work faithfully and with due

zeal and diligence, which would result in groater cconomy
in the long run.

(3). But, on the other haod, in & district ke Kolaba
where the conditions are somewhat abnormal and jaboyr
is very scarce and unohtainable in soveral locslities,
works, preferably done by piece-workers or petty-ron-
tractors, result in greater economy as the picce-workors
gonerally look after the works perwonallv, and thus save
themselves & large amount of cstablishment charges
and are noturajly content with wmall protits, aa their
investments are mmall. Another reason why works mo
executed prove economical is becauae the imported labour
works at lower ratos under picce-workera than under du-
partmental ‘ngencies, due to the fact that they receive
from them advances or duily paymenis, whoreas in .
partmental works paymonta can scldom bo made more
than twice or thrice & month. 1t is, however, a matter of
common experieace to find that in districte like Kolaba
contractors and pieco-workera are uawilling to volunteer
to take up works and they have to bo induced to do so
in many cases. In obsence of competition the rales
demanded arc very high at times, and to oncourage
competition it is essential to croato & sufliciently wido
licid of selection of weli-trained men.

{4). In the case of repairs t0, and maintenanco of, roads
and buildings, the introduction of purely private agenvien
for such kind of work cannot be advocated, as many of
the items of repairs aro generally of an indelorminato
nature, while contract is & definite undertaking. ‘Fhere
would, however, be no objection to giving out individual
items of work on roads and buildings, e.g., colloction of
road metal, spreading and consolidating the same, while
and colour-washing of buildings, ete., by petty-contract
asis being done, at present even, to a great extent.

(5}, In short, it may be remarked that it is a mistake t0
suppose that, compared to departmental works, the con-
tract system must inevitably result in economy: it
certainly does not jead to greater officicncy, but it pos.
sesses some advantages, the chief among which are that
it sets free some establishment to look after and puy
greater attention to maintenance and other works, and
it simplifies accounts and control over expenditure, as
it does away with the necesuity of maintaining and sudit-
ing several account documents as ' muster rolls,” petly
bills for materials and of piece-workers, ete, \

58. (IL) Encouragement of other agemcy.—1f it in
contemplated to encourage large firms to take up works
by contxact, the cost of the works will certainly not bu
lower than if done departmentally, while the efliciency
will deteriorate as in the mofuasil, at all events, firms of
standing would expect at least the whole work in one or
more districta to be entrusted to them, ctherwise the
probability of such firms being established in ammnll
centres is very remote. Under such circumstances the
firms wonid require to maintain ne large an establisiunent
as the Public Works Department does when conducting
operations departmentally. This establishment would
naturslly look to the firme’ interests and not to the in-
terests of government, while supervision on works spread
over a large ares would require exiensive and costly

travellng. Hence, taking into consideration {urther
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_the laxge profite which such firms would expect, worka so
dond-éangot be econonical or efficient,
(2). On the other hand, the system now prevailing to a
great extent in several districts of letting out a work or
group of works to small contractors who personally attend
to euch works and do not require any large establishment,
has many pomts in its favour to commend its continu-
ange and perpetuation,”but under somewhat improved
conditions. It is a system which undoubtedly leads to
coonomy if sufficient competition is forthcoming, and
ensures efficiency in consequence of the close check and
control which it is possible to exercise, as a sufficient
staff of the Department is still maintained to look after
the works. It would lead to stili greater econamy and
. efficienoy if a sufficiont number of trained snd skilled con-
tractors with sound professional Imowledge and with the
requisite resources at their command as regards men and
1mplementa are available, which is not the case at present
in many distriots ; consequently competition iz absent,
Besides, the execation of . works by contractors of the
‘type ordinarily available requires the constant supervi-
sion of Public Works Depariment staff to give advice and
io help the piece-workers to understand plans and speci-
fications, to line out works, etc. Under existing condi-
tions, therefore, it is meithér porsible nor desirable to
entrust the construstion of worke solely to private enter-
prise without adequate supervision by the Department,
as they have neither the lmowledge nor the ability and
means to carry them out unaided. It is highly necessary
and desirable, therefore, to create both & supply and
demand for privaie enterprise—the former by giving a
suitable training at college and on works to men who
wish to earn their living by contracts, and the latter by
encouraging and patrenizing men who have received such
training in preference to mere capitaliste, without the
requisite training end knowledge. If duly qualified
private agencies are thus forthcoming and established,
wotrks could be executed by them efficiently with much
“less supervision and guldance than. at present, which
means reduction in government establishment and con-
sequent economy.
(3). To sum up,it would not be snitable to entrust
public warks in the districta to be executed by large
contracting firms ; this wonld neither be economical nor
efficient ; work, by petiy-contract or piece-work, is suit-
able, economical and quite efficient; it could be made
more economical by creating a class of trained men and
induding competition ; while, finally, works executed
departmentally are economical and very efficient, grenter
economy and efficiency being possible if the prospects of
“ works establishment’’ are made more attractive. :

(4). With a view to reheving the Public Works Depart-
ment of g portion of woxk done.by it and other a.genuies
it is suggested that the work of exeouting current repairs

t government buildings, except perhaps residential.

buildings, may be conveniently entrusted to and executed
by the heade of departments concerned, with due re-

strjctons as to the amounts to be spent on them annualiy,
as is the case at present, the expenditure being allowed to
be accounted for by the Civil Department in their accounts,

without reference to the Public Works Department.
The buildings should, as af present, be allowed to remain
in charge of the Public Works Department and to be
inspected from time to time, with a view to make sugges-

tions to carry out such repairs as are deemed necessary -
for the proper and due maintenance of the structures,

The maintenance of such control i8 necessary as other-
wise it ia likely, that in the execution of repairs by the
Civil Department, the conveniences of+the Departmens
will only be looked to in uiilizing the grants of the
buildings, the repairs essentially required for keeping the
structures in good and scund condition, which is mainly
attended to by the Public Works Department, being
sacrificedt and neglected,

(5). Besides, at present, the Executive Engincer of a
district has generally to attend to a Iot of local board
work which, it i8 suggested, the board should he forced to
do itself. For instance, such work as the reviewing of
plans and estimates for petty-works like a well or 2
echool house takes up much time of the subordinate estab-

lishment in vlsitmg the sites in question, which may be'
situated in ont-of-the-way places ; again- the preparation

. of projects for locel boa.rd works which, for want of

finances, may not be taken up for execution for at least
ten or fifteen years thereafter causes a woeful waste of .
time of all congerned frem the Executive Engineer down.-
wards, which could be more usefully employed in various
directions. To effect complete decentralization it would
be necensary to get all loonl board work done by its own
agency with an independent establishment except, say,
works costing Rs. 10,000 and above. 1t is admitted that
this would cause & certain amount of overlapping and
interlacing of work, and & needless duplication of * works
establishment,” when works are carried out under two
separate engineers within pra.chcally the same ares, and
to avoid this as far ag possible it is recommended that, in
addition o main their own works and constructing
works costing up to Bs. 10,000, the repairs of all govern-
ment buildings outside hea.dqua.rt.ers of the district may
be execated by the local board to whom the same per-
centage of establishment and tools and plant charges may
be peid ns is now levied by government for local board
works, In that case it will not be hecessary to assign
the work of eurrent repairs to buildings to the heads of
departments concerned, as suggested above. Till ‘such
proposals are given effect to, I would suggest that the
preparation of plans and estimates for all local board
works costing under Re. 5,000 and their execution should
be done by them.

59. (IH.) Changes in organization.~In so far as 1
do not recommend any great changes in the existing
methods just at present, till the tone and conditions of
private agencies are improved, except in the matter of
assigning over works of current repairs to buildings to
the heads of departments concerned, and in raising the
limits of works to be executed by the local board, I do
not think that any great changes in the organization are
called for immediately except a slight-reduction of the
works establishment, But a8 condifions change and
reach the stage outlined apove, and when most of the
original and special repairs-works are done by eontractors
and piece-workers, it would be possible to reduce the
number of sub.divisional. offiers and probably, to* some
extent, widep the ereas of exeoutive charges, more

ﬁthesuggeshonsnidetouiorceon the local
board the obligation of carrying out its own works is

adopted,

80. (IV.) Relations with other departments and sub-

—The relations of the various sub-divisions

of the Buildings and Roads Branch are all that conld be-
desired, and where any ditferences arise the engineers -
who are the respective heads of the gub-divisions can be
left to themselves to satlsfacwnly solve them by a give
and take policy.

{2). The relations between the Pubho Works Department
and other departments are on the whole satigfactory and -
cordial, but instances are not wanting in which members
of the Civil departments interfere in matters of purely
professional and technical nature, with the remult that
protracted correspondence unnecessanly ensues and con-
siderable delay arizes in the execntion of works. There
should, therefore, be distinct ‘rulings on the subject,
prohibiting sach interference. Beszides, it public funds
a,re to ﬁuutlhzed to the best advantage, the independence

blic Works Department must be strictly main-

mne& and. any attempts to subordinate it, even in »

remote degree, to.the Revenue Depuhnent (like the
guarded

. Forest, Police, eﬁc.’)hnst be

againgb,

{8). Further, the prestige of the Department should be
restored to its former level by abolishing the provincial
gervice of engineers, the unfortunate creation of which
has lowered the prestize undoubtedly to & great extent,
and by maintaining only one service namely of Tmperinl

engincers as was the case prior to 1892, -

81. (V.) Deceniralization.—Further decentralization in
the Public Works Department iteelf would apgear desir-
able by giving new or increased powers in the following

- respects i—

(a) the sub-divisional officers may pass requisitions for
petty stores req_uu'ed for current repair works prov1ded
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the maierials are included in a schedule of rates which bas
been previonsly approved by the Executive Engineer ;

{) Executive Engineers may be given more latitude in

- the matter of local purchase of articles of Eqropean manu-
faoture, the rules in foroe at present are unduly rigid ;

{c) Executive Engineers may be delegated with powers
to accord technical sanction to original works up to a
limit of Rs, 5,000, and to acoept tenders up to Ra. 10,000;

(d) Executive Engineers may be authorized to appoint
temporary upper and lower subordinates against posta
and within the scale annually sanctioned by government,
ss also to grant sub-divisional allowances, to the sxtent
of the sanctioned scale for the district, to the subordinates
they consider most deserving, without referenve to the
Superintending Engineer ; .

{¢) Executive Engineers may be given the power of
sapctioning rents of government buildings, now sano-
tioned only by Superintending Engineers, as the rent
statements are prepared according to established rules
and there is very little audit.

62. (VL) Simplification of procedure.—1f efficiency and
economy in the execution of works are to be aimed at, no
changes appear necessary or would be desirable to be
made in the provisions of the Public Works Depurtment
Code, which are not unduly restrictive, except as
regards transferring the work of executing current repairs
of government buildings to the heads of the depart.
ments concerned or to the local boards, as suggested
above. .

63. (VIL) Education,—In & boock entitled ** Engineer-
ing as a Profeasion ”* by A. P. M. Fleming snd K. W.
Bailey {(John Long 1Ld., London) the authors speaking of
the Roorkee Civil Engineering College have said ** The
training afforded at this college is of a very high order and
probably unequalled in enitebility for civil engineering
work in India by any college in this country.” Further,
a very competent authority, B retired Chief Engineer of
the Punjab, is also reported to have given his opinion
that ae far as-engineering courees at London University,
City and Guilds, Bristol, Manchester, Oxford, Glasgow
and other places in England could be compared, he found
on careful comparison of expmination papers get in the
above institutions with those of Roorkee College that the
latter were as good as the best and better timn the rest.

{2). What is true of the Roorkee College is equally true,
in my opinion, of the Poona College of Engineering which
of late years has been expanding its sphere and scope of
work so as to impart s thoroughly sound and advanced
training, theoretical and practical, in the varions branches
of civil engineering (roads, railways, irrigation, water-
supply, sanitary engineering, etc.), as well as in msehani-
osl and electrical engineering. The eollege has been
lately;provided with a large and well-eq uipped engineering
laboratory which can challenge comparison with those of
gimilar inatitutions in Europe and America snd in which
laboratory apurses sre imparted in applied mechanics
(teating of materials) and in experimental engineering
involving the details of construction and working *of
various appliances in mechanical, hydraulic and elec-
trical engineering. There are also proposals now being
put forward before the Senate of the Bombay University
of extending the advanced civil engineering course to
four years, which will eventually separate out at a certain
stage the courses which engineers and upper subordinates
will undergo. These new proposals, which will probably

take effect before long, provide for examinations which
include, besides written papers on all subjects of civil'
engineering, mathematics and science, practical examine-
tions in physics, chemistry, surveying, mechanics, prime
movers and hydraulics as also in the preparation of
engineering projects from given data. The minimum
laid down for securing a pass in each of these practical
oxaminations is 40 per cent., while in the final examina-
tion the percentages required for securing an ordinary
pass and a first class are as high as 45 snd 65 respectively.
These courses are, it must be admitted, very compre-
hensive and advanced, and the tests of such a high stand-
ard as will compare very favourably with those of many
other engineering colleges in the advanced countries of
the werld =

-

3)- coliegve of
training and standanis of the sme high
:idar, 0 iitnm:;ly be miely asserted that the sysiem of
ucation government colleges in organised on a
sufficiently broad basis to meet the demands of govern.
ment and other Jocal bodics as milways, punicipalitice
and native states ; and that, while there ia nothing to
complain of at present, there is svery likelibood that in
the future the best poesible candidates will not be attrao.
ted to the colleges unleas the prospects held out are consi.
derably improved and measures are adopted to give local
talent a full opening for devolopment. Besides, speaking
more partioularly of the Poona College of Engineering, the
sdmission to the college is at present restricted to abous
50 men each year {including students from outside preei.
dencies) and though preference is being given, in the
matter of admissions, to students of high scadomicat
qualificntions, it has been found in practice that many
aspiring and deserving youths do not get sdmission to it,
o that till this dificulty is removed & sufficient nomber of
trained men will not be avajilable and the feld of pelec-
tion of private enterprise will not be sufficiently wide,
The college at Poona requires to be enlarged or one tmore
college provided ; besides, in order to continue to draw the
best available local talent to the profession, the total
recruitment of engineers from Indiun colleges into govorn-
ment service shovld Le substantially increased and the
conditions of service made as attractive as they were
prior to 1802 when the provincial service, with its des
grading conditions, was organized ; otherwine profersions
more remunerative would attract the pick of local talent.

{4). The one defect with the system of education in Lhat
there are no specialized courses and all studenta sro in-
discriminately trained in all branches of engineering §
it is practically & waste of time and energy to train men
in all branches and to employ them exclusively in oue
parlicular branch as Irrigation, Railways, ota

(5). Besides, the present system of education imparted
will not, unless suitably modified, meot the requirement
of the future engineering profession as now contemplsicd,
gince it does not cater for the class of studenta who may
wish to settle down in life as contractors. It would be
easy for the college authorities to arrange for a course
to meet such requirements in which such superfiuous
subjects as higher mathematics, science and advanced
portions of engineering may be dispensod with and @
simpler but more practical courss in civil engineering and
purtly in meochanical be substituted, with an advanced
course of workshop practice in filing, chiselling, turning,
casting, dressing of stones, eto, ~ A spocial college diploms
may be granted to such students. We shall then have s
clam of trained and qualified men who would be quite
capable of conducting, efficiently and economically,
worka by contract without such supervision or guidanoe,
and who should bo encouraged to take up works in pre-
ference to the present type of so called contractors. It
is but natural that only sons of persons having some
private means would join such clssses,

84. (VIIL) Practical training.—Bo far as the Bombay
-Public Works Department ia concerned—and I beliove
* the same is the case in other provinces also—adequaie
prowision has been made of late years for the practical
training of students who pass out of the Poona Engineer-
"ing College and obtain the government gusranteed ape
potment as apprentice engineers. During the year of
appronticeship they are posted on different large works
under construction and are required to take notes, with
necessary sketches, regarding details of construction,
management of labour, manufacture of materials, ete. 3
these notes are submitted for inapection and remarks to
the Principal, College of Fngineering, throngh the Exec.
ntivo Engineer and Supcrintending Engineer of the
divisions. This ensures the apprentice engineer under.
going a thoroughly practical training in the work be has
10 do in future, and it would greatly add to his general
knowledge and usefulness if, aiter & service of 5 or 6 years
in this country, he is made to undergo, with & view to
specialization in any particular branch he or government
may select, a year's furthor training in the countiries
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which can impart the best training in' that branch of
engineering a8 Europe, America, eto.

(2). Similarly, in the case of Europe-trained engineera
who are admitted into the Public Works Department in
Indis, they should be made to underge & year's training
in Enrope befora coming out to India and a further year’s
training on works in Indis in the special branch selected.

{3). Forthe rest of the'gtudents that pasa out of the
Indian engineering colleges, [ wopld recommend that such

» -4
05, (Presiden!). The witness stated that he had had
nearly 20 years® service in the Public Works Department,
that he had been trained at the Poons Engineering Col-
lege, and that he belonged to the provincial service. He
had served for two years in the Irrigation Branch, had
heen & professor of civil engineering for three and a half
years at the Poona College, and was now an Executive
Engineer in charge of a buildinga and roads district.

66. He had had no personal experience of work, either
for government or otherwise, done by large firms of
private contractors, but he had heard about them, and he
cited the case of the Tata works where a masonry dam
was being consfructed by a contracting firm. No extra
efficiency had been obtained- by this method nor was
any less establishment employed then would have been
the case had the Public Works Department executed the
work, He thus confirmed what he had stated in his
written evidence that there was not very much scope for
change in the system adopted by the Public Works
Department, under which works were cqnatructed with
fair efficiency and ecomomy. He did not, however,
know anything about the rates on that particular work,
nor was hemble to give any information as to how the
rates of private contractors compared with government
rates, * With regard, however, to the eatablishment em-
Eloyed. he knew for a fact that the engineers employed

y the contractors were much more highly paid men
than thoss employaed by the Public Works Department.

67. Vory few buildings were constructed by private
agency for private purposes in his own district of Kolaba,
nor did he think that there was much work of importance
done in the mofuseil generally either by private agencies
or district boards, except perhaps a building such as &
dlaramsala ot a school house, ete.,, here and there.
Except in large central towns privats requirements in
the mejority of districts in the Bombay Presidency were
extremely limited, and there wae very littls work to be
done other than government work. o

68. The present Public Works Department system
might, he thought, be improved by the employment of
permanent inatead of temporary establishment on works,
At present, almost the whole of the establishment gm-
ployad in the direct charge of works was purely tempo-
rary, oven to the office clerks in sub-divisions. All
members of the works establishment ®except those up to
and above the rank of sub-overseer were temporary men.
At timea there were even sub-overseers who were work-
charged and temporary. It was the worksestablishment,
namely the karkun and the misiri, who were responsible
for getting the work done, and when there were no origs
inal works under construction these men were smployed
on the maintenance of buildings and roads. ‘This estab-
lishment was engaged by the Executive Engineer and ite
oost dehited to the work, provision for the same being.

»

made in the estimatss by inclusion in the rates. In ~

addition to such ordinary establishment, there waz a
forther establishment which was employed by the Public
Worka Department, wherever necessary, en the supervi--
sion of new or original works, the cost of which was in-
cluded in the rates for the work. The percentage allowed
for the cost of works establishment on the cost of the
works was shout 4 to B per cent. He himself did not
allow more than this amount, special subordinates being
employed to look after larger works. At least a portion
of this works establishment should be made permanent
in order to increase their probity and efficiency.

89, There was, except oconsionally, hardly any work in
mofussil towna suitable for execution by large firms of
contractors. He had at present a contractor under him,

of them as are willing and signify their infention may be
given a year’s practical training on works by being placed
in amall batches under different Executive Engineers of
districts where works of importance are under construc-
tion. Similarly, all the students who have undergone
the particnlar course of fraining suggested above for the
contractors’ class should be forced o go thraugh such
practical training for a year or even two years before the
diplomas are finally granted to them.

Ma. K. S. FraM31 called and examined.

who was construoting a large building work costing about
Rs. 60,000, to whom he had given the whole contract
after inviting public tenders. This contractor had been
selected aa his tender was the lowest of those received for
the work, and he had been previously tried. He did not
employ any superior engineering staff ; only the same
sort of man that the Public Worka Department would
%have employed on a similar work, #iz., a whole time
mistri. This contractor was working in all respects on
the same lines that the Public Works Department would
have adopted ; he had previously been given piece-work
contracts on other works, and was not an engineex bat
merely a eapitalist who had been in the contracting
business for some time and had learnt by experience
something about building construction. He would
certainly not eall him a professional man. This contract-
6r employed one trained man who had formerly been in -
the Publie Works Department as a subordinate, pro-
bably a lower subordinate, but not an engineer. The
whole time employment of such an agent on the work
was one of the conditions of contract. The contractor
was an Indian and had no partners. . He thought that the
system of employing such a contractor was & successful
method of getting work constructed as it relieved the
Execqutive Enginesr of a certain amount of additional
work, especially accounts, which the latter would other-
wise have to do himself. The only practical difference
hetween this system and the piece-werk system of con-
struction wag that in the latter the contractor was not
bound as to guantities and time, as was the eage with
the contract system, The amount of supervision neces-
sary over this man was less than would have been re-
quired in the case of piece-work contradt works, distri-
buted over a large area, and this would have been the
same even had the work been done departmentally. For
instance the sub-overseer who atiended 4o this contract-
-or’s work at Alibag was made to attend to both the
contractor’s work and to other works near by, The
employment of this large contractor for the whole of the
work gdid not reduce the amount of supervising estah-
lishment requiredy but it reduced considerably the labour
involved in accounts and simijlar matters. On the other
hand he had not feund enf necessity for putting on mors
men, so merely employed the same number of overseers
snd sub-overseers oii this work that he woyld have em-
ployed if it had been given on piece-work contracts. This
largb contractor could not lay out s building, the Publie
Works Department had to do that for him, and as the -
work was conoentrated work it required exactly the same .
supervision as small piece-work -contracts did under
<similar conditions. This opinion was not based only on
hid experience of large cantractors in the Kolaba dis-
trict ; in othe® districts e.g., Khandesh, he had found the
"EAMS, | - .

70. There were sufficient substantial buildings even in
the distriets to afford scope for the extension of the regu-
lar contraot aystem; but the contractors were unwilling
to undertake either works of any diffieulty or works
entailing risk or trouble. Several works had been offered
to them but they kad Tefused to tender, pleading the diffi-
culty of exeoution due to the nature of the work, its
sitnation, or the gonditions of labour. The contractor
he had referred to ahove had been tried on s bridge pro-
ject for a road on-the piece-work system. He started
"the work but found difficuities and left it, being, of course,
under no obligation to government as it wes a piece-
work tender. Judging by bis own experience he doubted
whether it would improve matters*f large contractora
were employed on buildings and roeds worker but if there

-
-



ES

16 PUBLIC WORKS DEPARTMENT REORCANIZATION COMMITTER :

8 Jamsary 1917.) Mz K. 8 Fraun, {Continued,

were a sufficient number of trained men available to take  deal with him In regard to the works of the board  The
up works individually or in groupe it might prove sucoess-  quention arome as to what was the correct width of berm
ful, so far as operations in the mofussil were concerned.  to be provided for a particular road. The prowidens of
There was not sufficient government work in the dis-  the loral board passed the plan which had bren prepared,
trictsa to employ fully firms of large contractors, whe but his sueccemor objected to the width, although the
would only take up works costing more than, say, Ra. qguestion was slmost enfirely & profrmional one  The
§0,000, but if a number of small works were grouped witness referred the matter to the RSuperintending Phgineet
together in one locality such men would perhaps come for orders, and that officer eonsulted other Nuperintend.
forward to undertake them. The difficulty was to find ing Engineers who all agread that the widibs as provided
trained men to take up the works. The men who did a0  were required for certain special reasons.  In his dis
now were business men and capitalists and had generslly  trict, demands wera frequently made by othel depart.
to rely on sub-contractors. These large ocontractors, menta calling for plans and eatimates for buildings, and
therefore, followed practically the same system as the after thems had been prepared the ideas of the requisie
Public Works Department for works exeouted depart- tioning department sometimes changed and consequentiy
mentally. The genuine “ large contractor " should not be  revised plans and estimatex had to be made out entailing
a middleman employing petty-contractors, but one who & great deal of sxpenditure of time, thin being mainly due
maintained his own establishment and managed the to the fact that the exact requircmenta were not aufil.
whole work himself, his employees merely acting on his  ciently apecified in the fimt instance. These requini-
behalf and carrying out his orders. Tf, however, th@ tions ought to have been looked into a little more rare.
term * large contractor ** waa understood merely to mean  fully before being made, aa in many casen, had they been
a man who would be confent with a aingle building work o treated, it would have been seen that, having regand to
eosting, pay, Rs, 50,000 or no, (although such & man was  the financial conditions of the departmenta making them,
really only & petty contrector), the system of employing the worka could not have been carried out in mme cnacs
large contractors for large buildings and petty-contract-  for ten or fifteen years to come. His complaint wns that
ors for emall reattored buildings would be suitahle for other departmenta ocalled vfor’ plans and estimates for
work in the mofussil.  In regard to the statement made  works for which it waa practically odrtain that no funds
in his written evidence that there wos no competition would be available for a considerable period, and he
among smoll contractora for government worka, he thought that before doing so they shoukl take into con-
explained that he was referring only to the Kolaba dis- sideration the state of their finances and consider what
trict. In the Khandesh district he had known contract-  possibility there waa of comatructing the worka in the
ors willing to take up works. Special difficulties existed near future
in the Kolaba district, labour swpply being very limited, 74. Hisn second point of complaint waa that, after
nnd this was more or less the case in the whole Konkan. plans and estimaton had been prepared, propgmale for
71. Current repairs of . buildings might, perhapa, be changes were made by the officer ealii far Ahe
made over to the departments which oocupied them, but  plans which thus had te bé revised severnl #imes beforn
he could not vouch for the auccess of such an experiment they were actually passed, thua causing additional work
nor state definitely that it would be & satisfactory system for the Public Works Department and the Fxecutive
of keeping buildings in repair. In regard to the sugges- Engineer. Thia waa espeeially the cane if the pians and
tion that police buildings in the districts should, for estimates werd shelved for some time, anil the work
instance, be made over to the District Superintendent of taken np after the lapse of years, This woull not be s
Police with a lump sum grant for repairs, he thought that  if the works were taken up soon after the plans and esti-
a specifte allotment should be made for each building, to  mates were panctioned. The nlieration of these plana
be spent &8 the Public Worka Department thought suit-  and estimates counsed a large amount of extra work for
able, the allotment being based on standard estimates. the Executive Fngineer, thus, for exdample, 8 project for
The same system might, perhaps, be followed ss was o new road for s local board would caum considerable
now adopted in the Salt Department in regard to current  extra Inbour, if the department which_had ‘called for the
repaira (such as white washing, colour washing, ete.), and  plans and estimates desired:therg to, be g_ﬁ“ﬂt"d after
to cope with such work the local boards should be given they had omesbeen completed. .
extra establishment. Buildings at the headquarters of & . 75. Aa to'whether hd had any proposal lo mt lm'wnr‘d
division should be %eft in the charge of the Publis Works for jmproving this atate of affairs. he explained that hia
Department, as they were, generally i g, more  main complaint was directed sgoinst the work thrown
costly and important. Yo, . -onto the Public Works Department by the looal bomaivia
72. In regard to the crificism brought against the sys- that other government departments caused very little
tem under which repairs were carried out itr the Depart- work, snd that in these latter cases the Public Works
* ment, and-under which thes Executive“Engineer wea Department knew where they were, and could ndvise the

", responsible, for preparing petimates i detail for snnual .- department as to the poesibility of meeting their winhes,

repairs, which was said to take up a considerable amount In the case of & Jocal board, however, the Exeoutive
of that officer’s time and t¢ be unnecessary, and,to the Engineer had no optign and could not refuse to do the
-. suggestion that, within the limits of allotment, the Exee-* work Ciw _ '
y.utive Engineer should be able to carry out all necessary 76. He had had~but little experience of municipal
repairs without the formality of an estimate, he stated , bodies The Public & orks Department drew up, under
that he had been & member of the committee appointed ~ the provisions made in the Pullic Workn Pepartment
by the-local Government two montha previously to con- Code, plans and estimates for municipalities for works
sider this very question, and that the report of the com- such as drainage, which were executed by the Depart.
mittee was now under circulation among the mempers. - ment on bebalf of those bodica. He was not sure of the
They had decided that estimates should be done away limit above which the Public Works Department under-
with, as they involved & large amount of clerical and-other took the work, but believed it to be Ra. 2,500. The
labour which waa of little practical use, and had suggested  municipality of Kolaba called upon him to prepare plans
other methods of obtaining practically the same control 3and estimates for & project costing abave Rn. 5,000 for
over the expenditure on individual works. - the drainage of a part of the town, and he had to prepare
73. The statement made in his written evidence that these for them, charging them of course the usmal per-
the relations of the Public Works Department with other ecentage for establishment and other charges as laid down
departments were quite satisfactory except in the one by government. - He was not altogether suro aa to the
respect that some departments were inclined to inter- relations of the Public Works Department w‘nt‘h municipnt
fere with the professional side of the work, referred mainly  bodies, a8 the former had very little municipal work to
to the question of the preparstion of plans and estimates, do, the municipalities doing most of it themselves.
and he gave, as an irlstance, a case in which an estimate for A municipality had, however, the nght to call upon an
" & large loea} board work had peen framed by the Public  Executive Engineer to do work, and tht‘n c'all cams through
Works Depurtment? The Collector was the president the Collector. He wonlc‘l recom_mend limiting these works
of the locab poard and the Executive Engineer had to  to those in comnection with which government gave the

-
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municipalities grants-in-aid, and would exclude works
which were purely their own. In the Kolaba district
there were four or five municipalities which employed
their own engineering staff consisting of mea of the cl_a.ss
of upper or lower subordinates who did wark on build-
ngs, roads eto., without reference to the Executive
FEngineér. ~

77. Local and district boards employed an overseer for
each faluka, and-in the Kolpba district there were seven
or eight guch overseers, and one at headquarters, There
was no engineer in charge of these overseers. They
corresponded in rank to the lower grades of upper subor-
dinates, and were subject to no professional supervision.

78. Local and district boards bad very little powers
themselves .except in the case of original works and
repairs up to Rs. 2.500. Estimates for works costing
above Rs. 2,500 had to be sent to the Public Works
Department. Estimates for works costing below Ra.
2,500 were prepared by the officers of the board and sent
to the Public Works Department for professional scrutiny
only. The Public Works Department did not necessarily
inspect works executed by the local boards, but acted
only in the capacity of advisers,

79. Government charged 2% per cent. on the amount
of the estimates for scrutiny of-estimates below Rs. 2,500,
with‘the exception of estimates for sanitary works, such
as for village water works, wells, ete. For works above
Ra. 2,500 the plans and estimates were prepared by the
Exeoutive Enginter and the Public Works Departmont
was required to undertake the construction of such works.
The chargs of 10 per cent. for establishment and L4 per
cent. for tools and plant was made where the Publio
Works Department employed their own establishment.
The actual gest to the Public Works Department in this
respect.waried from year to year and he could not say
exactly on what basis 10 pes gent. was charged to local
bodies. .

80. The amount of local boardl work that he had to de
took up an appreciable amount of his time., 12 per cent.
of the total expenditure for the whole district was on
work of this nature during the last year, and the propor-
tion had increased in the last three years. His district
was & recently constituted one, having been started in
1913 only. From his general experience he believed that
the Jocal fund work devolving upon the Executive
Engineer amounted to sbout 20 per cenk., but it might
be more-in qertainadistscts., ‘

81. He considerod-that thé local boards should be made
sbaolutely ~ seli-contained, that ‘they should employ
their own engineering staffs, and that they should exe-"
oute works costing more than Rs. 2,600, This syStem
would relieve the Public Works Department of & certain
amount of unnecessary work st present devolving upon
it, and he saw no reason why the boards should not be
competent to do sheir own work if they bad a properly
organized establishment. He would not, however, advo-|
cate the system if the president of the local board were a
‘non-official, but only if he were the Coflector with &
competent engineer under him. - ’

82. To the suggestion that certain government build-

and roads might be transferred to the care of local >
boards, he replied that he would trust them with the "

maintenance of buildings only, but not with their con-
struction. Even if the boards employed qualified engineer-

ing staffs the objection remained that the engineering .

establishment would be absolutely without any superior
control. In the Public Works Department the Exeoutive
Engineer was controlled by thé Superintending Engineer,
-while in the cass of local boards there would be nebody .
to supervise the officer in charge, ard it. would hence he
unsafe to entrust him with government works other
than the maintenance of buildings. There were no
excise or forest bubldings in his charge in outlying places
in the distriots, as these buildings were managed by their
vespeotive departments. He was not in favour of making
over the construction of works to local boards, and would
allow them the maintenance of buildings only if compe-
tent ataff was employed. His objection to entrusting the
preparstion of estimatas for, and constraction of, such &
wrok ag & police station to the district board wes that

VoL. 1

the engineer in charge would have absolute power so far .
as the, execution of the work was concerned, and there
would be nobody to correct him if he went wrong pro-
fessionally, there being nothing to correspond with the
control which at present existed ‘in the Public Works
Department. In the Bombay Presidency the govern-
ment roads were wholly maintsined by the Public Works
Department, and some of the more important local roads
had also been transferred to that Department for main-
tenance. He could not say on what principle these works
were classified, nor on what principles one road was con-
structed out of government funds and classified as pro-
vincial, while another was constructed out of local funds
and classified as district bosrd, but very often roads
constructed as local board were subsequently provin-
cialized. As at present organized the -district bosrds
had not sufficient staff, and so they could not be trusted
to undertake the maintenance of roads. The tendency
was for them to hand over the iore importani ones to
the Public Works Department in preference to main-
taining them themselves, especially when the roads got
into bad condition.-

83. As an Executive Engineer he was entrusted with
power to accord techmical sanction to estimates up to
Rs. 2,500, . He considered that this amount should be
inereased, and that higher powers should be given o the
more experienced engineers, considering that this would
gresatly reduce the work of the Superintending Engineer.
He suggested that powers up to Rs. 5,000 in regard to
the accord of sangtion to estimates, and up to Rs. 10,000
in regard to the acceptance of tenders might be given to
the Executive Engineer. As to whether there was any
resl advantage to be obtained from this differentintion,
he explained that there were many more works costing
between Rs. 5,000 and Rs. 10,000 than works costing
above this latter aniount, and it would be advantageous
if the Exzecutive Engineer could deal finally with all
works costing less than Rs. 10,000 on the ordinary con-
tract system. .

84. His powers in regard to the purchase of tools and
plant were not unduly restricted. Omce the eatimate for
the annual requirements of his district was sanctioned
he was able to purchase them up to that limit on his
own responsibility. He had to submit: the estimate,
because he did not know what was to be his exach grant.
It would, however, expedite work in certain cases if his
powers in this respect were enhanced. '

85. The power to appoint lower subordinates rested
with the Superintending Engineer and with government,
and no guthority lower than the Superintending Engineer
hed power to infliof punishment over this class. The Exec-
utive Engineer could yecommend a man for punishment,
but had no powef te inflict pumishment himself an men in
permanent gervice, though he could do so in the case of
men on the temporary establishment., There would, he.
thought, be no harm if the Executive Engineer were
entrusted with certain powers of punishment over the -
subordinate establishment, :subject of course to cextain

: regtriotions, but he did not consider that he should
be entrusted with full powers. - :

80. The witness had bsen Professor of Civil Engineering

in the Poons College. He considered that the standard
-of instruction imparted in that college was quite satis-

factory, as far as the engineers were concerned, being
sufficiently high for the engineers, but perhaps & little
too_high for the upper subordinates. It was, however,
diffioult to differentiate, between the classes, unless the
system of recritment was changed, because it waa_not
lmown during the oojlegs course who was to be an upper
subordinate and who was to be an engineer, In princtple
there was no objection to training engineers and upper
subordinatee together, but the system certainly imposed
a slight extra burden on the upper subordinates. He did
not think, howsver, that the provincial engineers were
trained more highly in theory than was necessary. The ’
remedy he syggested in yegard to the training of upper
subordinates was that at a certain stage the course ahounid
be differentiated, all the men gaing t.hrmﬁh the four
years' course together for the first two years #nd a change

-being made in the third and fourth year.,

o
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87. Under the present system, the ednoational quali-
fication required for entrance was the intermediate
examination, which entailed spending & year in an Arts
or Science college, This reeuited in students leaving
Poona at the rather advanced age of 25 or 28 years, the
average being 26. He did not consider that 25 years was
too old an age for a man tb start in professional Jife; he
thought, indeed, that it was just about the proper age.

88, He did not much care for the idea ofa changein
system under which the standard of education at entrance
would be lowered to the matriculation, and & certain
amount of general education such as in mathematics and

-the like introduced into the curriculum of the engineering

colloges a8, even under preeent conditions, there was a
cerfain amount of complaing that men could not follow the
lectures, and hence he did not recommend any reduction in
the standard of education required for admission. If the
admission test were reduced to the matriculation standard
it would put an extra strain on the engineering colleges.
As it was, the principal had great difficulty in selecting
men for admission to the college, and had usually to take
in B.As. and B.Scs. which accounted for the high age of
most of the candidates, and for the fact that most of
those who were admitted to the provincial service were
graduates. These men were generslly graduates in
mathematios and acience, which subjects were of great
value to them in the engineering colleges,

89. With reference to the suggeation that every engincer
having passed his educationsl course should be given
three years’ practical training on work, he waa of opin-
ion that such & system could not be applied to each and
every student, gince some of them would be going in for

rivate practice in Bombay and for such men training on
rrriga.tion works, for example, would be superfluous, He
was not in favour of a course of practical training in every
oase, but men who desired to enter government service
or servioe in native states or municipalities should have

-such training. The training of apprentices would in-+

volve a considerable amount of work on the part of the
Executive Engineer, who would have to go through their
note books month by month, and to devote & consider.
able amount of personal attention to their work,

90. The average number of gtudents turned out annu-
ally by the Poona College was 32 to 35, but the tendency
was for this number to increase, He complained of the
reetriotions placed on the admission of students to the
college. There were many more men desiring admission
than it waa possible to cater for, and it was a great hard-
ship that qualified men had to be refused. Buch students
had to go to thd law and other colleges, which were al-
ready over stocked. The %reat majority of the students
who passed from the engineering colleges got employ-
ment either under government or .in native states or
with local boards, and generally miter & year or two
almost every one had got something to do. There had
been gome alight difficulty lately on account of the
curtailment of expenditure on railways and other works,
but under normal conditions there waa ample oppor-
tunity for all students to obtain employment,

91. With regerd to the suggestion that the Indian
members of the Public Works Department who had been
employed five or six years in the Department should
have an opportunity of going to England for further
training or experience, it wag merely his intention that
the Public Works Department should have a system of
study leave somewhat on the same lines as other techni-
cal services in India.

92, In explanation of his complaint ¢hat there were
no specialized courses in the Poona College, he stated
that formerly there were certain branches of study which
were considered optional such as architecture, sanitary
engineering, mining, metallurgy, ete., to which students
directed themselves according to their own choice, but
under existing conditions this was no jonger so. Every
student had to undergo a certain course in sanitary
engineering, water supply, drainage etc., and had no
choice in the matter. He thought that for & man who
ultimstely wanted to settle down in private practice aa
an architedt an advanced khowledge of irrigation, for
instance, would be of no use. It would be better if he

bad more training in architecturs and lewe in other sub-

jects which would be of Do use to him in alter Lifa

93, (Mr. Cobb.) The average age of entrants other than
B.As. to Poona College was about 91, and they had
generally recvived their previous education at govern.
ment high schools or private colloges such as the Wilson
College in Bombay. ' -

84. The curriculum in thess olleges wan directed
towards giving students a sufficient knowledge of sicnce
80 a8 to prepare them for sientific enginesring work when
they got to Poona, and was s combination of acienre
and arts courses,

. 95, Questioned as to hin mugpestion as to the special.
ization of courses, and asked whether it would be & good
thing if each of the engineering colleges developed special
classee of its own, one for each important subject, he
replied that he did not think that such a couree waa
practicable, since the average man preferred to confine

himeeif to hix own presidency or province and not to go

elsewhere for his instruction. The question of expense
was aleo an important factor,

96, (.Rm' Bahadur Ganga Ram.) With regard to hie
suggestion that temporary establishment should be made
permanent, the witness explained that he had refarred
only to the unpensionable works establishment, and not
to the regular establishment. Evest when a particular
work was completed there was always a demand for a
certain amount of works establishment on the maintenance
of roads and buildings, and he employed in his distriot
of three sub-divisions at least six or seven such men
in each sub-division without interruption from year to
year,

97. There was no hard-and-fast rule ss to the porcent-
ege cost of temporary staff that might be .employed on
a work, this percentage cost was generally restrioted to
6 per cent. In his district it was often only 3 per cent.

-98. Asked whether if he had a building to coustruot
in an out-of-the-way plave, which was the head-quartors
of an irrigation sub-division, the rules would permit of
his making over the work to s competent Amxistant
Engineer of the Irrigation Branch, he replied that the
practice of making over works to another branch had
never been adopted in the Bombay Presidency, nor did
he consider that its introduction waa possible. 1n the
Bombay Presidency executive charges comprised both
buildings and roads and irrigation works, and there was
8 minimum of overlapping. , -

80. Out of the 20 or 30 students of his year at college,
nearly all had been.provided for as engineers, architocts, *
eto,, and very few had taken to comtractor's work. In
those days there was a course In architecture in the
college. Therb was no field for private engineers or
contractors except in Bombay.

100. He did not agree that private practice, on tha
same conditions as were applicable to the Medical Depart-
ment, shoeuld be sllowed to Public Works Department -
officers, Yecause under present conditions it would impair
the efficiency of the Department, the work done by it
being very heavy as compsred with that dome by the
Medical Department, even taking into oonsideration the
fact that medical men were bound to attend to their
cases at & moment's notice whereas Public Works men
could if they wished, do mo at leisure.

101. If he were allowed to retire after 20 years' servics
on full pension he would do so, if he had the chance of
being admitted into a firm and taking up private practice, -

102. As to how he analyzed his rates sad what per.
centage of profit he allowed to the contractor when
framing his schedules he explained that it was very diffi-
cult for Executive Engineers to gauge the exact amount
of profit necessary for contractors, and that the latter
alweys complained if they did not get st least 10 per
cent, He had found from experience that s profit of
10 per cent. was sufficient for piece-work contractors.

103. In the case of large contractors, bowever, who
wounld exgect more in considerstion of the expenses
involved by reason of the estsblishment they would
ordinarily maintain, he would fix the minimom at 1%
per cent. This would, of course, on the extent
of the works which the comtractor took up, but if he
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could persyade & skilled contracting fimn to take up
peveral works together, he thought he might be able
to save an extrs § per temt. on the cost of government
establishment.

104, The reason why local boards in the Bombay
Presidepoy transferred their roads to the Public Works
Department was that the former considered the work
of the latter to be more efficient than that which they
were capable of doing themselves, since, as at present
constituted, the local board establishment was very
poor—poor in ability and in fact in everything, evem
In integrity. . '

105. He recommended that the educational qualifica-
tions required for entry into the Poona College should
not be raised from the F, A. to the B. A, merely becanse
the Roorkee College had fixed the B.A. for their enfrants.

108, He was in favour of the introduction of spe-
cialized courses into the Poona College in such subjects
a8 sanitary engineering, and recommended an extension
of the present three years’ course by sn extra year in
the case of selected men, this extra year being devoted
to0 such specil subjects.

107. (Mr. Mackenzie.) It would give welcome relief
to Executive Engineers if some method counld be arranged
for taking away unimportent works from their oharge
and handing them over to other agencies., As far as he
himself was concerned he would be glad to be relieved
of all such works. But even if this were done he doubted
whether it wounld resulf-in any alteration in the extent
of ohargea or in the reduction in staff, as the relief would
have to be very appreciable to enable the Exeoutive
Engineer to undertake a bigger oharge than that he held
at present. If the amount of this relief developed to
the extent outlined in his memorandum he thought that
it might lead eventually to the expansion of executive
charges, but considered that the substitation of other
agency, whether private or gquasi-publie, for the Public
Works Department staff would result in Joss of efficiency.

108. Asked whether thp handing over of small
and unimportant works to private enterprise would tend
to encourage seli reliance and independence among
Indians, he replied that while thers would be no harm
in this course if eapable Indians were selected for the
work, he did not think that there was at present enough
engineering talent among them for the purpose, if adopted
on a large seale. .

109. Men turned out of emginecering colleges did nob
*as & rule fake up contracting as & profession, but they
wonld be good encugh to undertake work as engineers
to looal bodies, provided proper supervision were exer-
cised over them by the Public Works Department. -

110. (84r Noe! Kershaw.) He thought that the class
of teachers obtained for the engineering colleges was
good enough, and that, the salaries offered were sufficient
to attract really capable men. If a suitable course of
instruction were provided in the engineering ‘colleges
it would, he thought, be possible to prepare men for
subsequent work as contractors, a cerfain amount of
theoretical education being omitted from their course
and practical instruction substituted. For these con-
troctors there would have to be at least two years'
training on works, to fit them for their profession, before
they were given their contractors’ diploma. The two
years' training on works should be compulsory and they
should receive theoretical and practical training both
inside and outside college. It would be essential that
the practical training of these men should be given by
other contractory, a knowledge of prices, materials and

management of labour, ete., being thus scquired by them

during this-period. It was not possible to give instrue-

tion in all the branchea of coniracting work during the .
educationsl course, but a knowledge of estimating,

methods of buying, ete., could be aoquired while at

college. = - .

111. (My. Eeni.) He did not think it i)roper to entrust
a work to an engineer of the Irrigation Department,
even thouph the place where the work was to be executed
was nearer to the irrigation engineer’s headquartera.
His reagon for this opinion was that the sub-divisional
officer in charge of irrigation had practically as much
to dowishin his own sub-division as he could undertake
in the ordinary course of his duties. If, however, the
irrigation Executive Engineer came forward with a re-
quest that the sub-division near his headquerters might
be made over to his charge, the witness did not think
that there woald be any objection to such a fransfer. -

112, He did not think that it waa necessary to separate
the Buildings and Roads and Irrigation Branches, even
in Sind, where the bulk of the irrigation work of the
Bombay Presidency lay.

113. In regard to specialization, he thought that a
men who had received special education in a certain
branch should be encouraged to study that subject
further on actual works, but considered that the system
under which a man eould be transferred frorm one branch
to another after a certain length of service was unobjec-
tionable, and that the present arrangement worked
very well.

- 114. His ‘suggestion that .contractors should, undergo
training in & college for three years, snd a practical
conrze for another year, referred more especially to the
emall contractors in regard to whom diffioulty was found
in iselated districts, owing to their lack of engineering
knowledge. He did not refer to big contraocting firms,
. but the petty-contractors, who were available, were all
ignorant men and hencdé required. fraining.

115. Local agencies, such as the local fund engineer
- establishment in a district, should contain not only.
subordinates} but also an engineer to supervise the
subordinate staff, Works costing up to Rs. 10,000
which were now executed by the Public Works Depart-
ment might then be transferred to them. The local fund
engineer would have nothing to do with works exceeding
Rs. 10,000, which would be done by the Public Works
Department. He advocated this limit sa there would
be nobody with the requisite -professional lmowledge
to control the local fund engineer, or 4 correct him if
lie went wrong; and hence there was a possibility that
public money might be wasted.

116. Any arrangemehi~ under which the local fund
engineer and the RBablic Works Department engineer
would work side by side would be uneconomical, -and
there would be a certain amount of overlapping of estab-
lishment. ~‘To prevent this as far as possible he sugges-
ted that a portion of the maintenance of the buildings
at headquarters, and the whole of the maintenance of
buildings outside headquarters, should be entrusted to
that engineer, He did not think that it would be feasible
to hand over the whole of the government works now
ocarried out by the Executive Engineer to the district
engineer with a subordinate staff, subject to0 supervision
by government Inspectors or Superintending Engineers.
He considered that the result would be to increase the
burden of the local board engineer to the same
extent, as, or to an even greater extent than, that of which
the Executive Engineer now complained.

G. Worrer, Eso., ®.R.LB.A, Consulting Architect to Government, Bombay. ..

Writlen Statement,

117. (L) Economy and soitability of methods of execu-
tion ot publi¢ works.—The first point that appears to
me to call for consideration is the existing errange-
ment of grouping together, adminis'ratively and
practically, the design and erection of buildings and
the construction and maintenance of roads as one
bll;:lmch. in which the units are more or less interchange-
able.

{2). The present’;ystam has grown up naturally along
with the development of the country, where men, espe-
cially engineers, have had to undertake a great variety
of duties ; now, however, it has been found agvisable
to specialize and I think this policy should be followed,
as far as practicable, in the case of roads and buildings.

(3). The two employments appear to me to be so dis-
tinct that, in the interests of economy and efficiency,
gpecially traingd men shpuld be employed in each. I

c3d
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cannot be sconomical to employ a skilled builder in super-
vising road repairs, or tend to efficiency %o employ
a good road man to superintend building operations.

(4). I would auggest the formation of separste branches,
one forthe-superintendence of the constrmotion and
maintenance of roads, which should be a road surveyor’s
or .road engineer's department, and the other for the
design, construotion, and maintenance of buildinge
which should be an architect’s department.

{5). With regard to the latter I fear some misconception
oxista as to what the work of an architeot is, from the
fact that the expression * a building of an architectural
nature ” is ocossionally met with in Indis, spparently
to distingunish such an one from some other class, but as
architecture in the science of building all structurve are
of an architectural nature provided they are properly
designed and ¢ruly conatructed. The thought, however,
underlying the expression appears to be-of an erection
on which time and money have been expended in embel-
lishment or decoration. This idea is altogether incorreot,
& building richly ornamented does not mean that it is
in sny way more architectural than the simplest of
structures, as the architect’s function is not to invent
decoration but to think out construction in ita most
perfect expression, and I am certain it would be found
advantageous . to employ competent trained architeots
in the design and erection of all buildinga in India, with-
wout tonsideration as to whether this is unimportant,
or that out of the way ; it must be remembered that these
works remain as lasting monumenta of our time, and we

shail be,judged by them in eomparison with the works

of the past in India in which s high standard of construe-
tion end expression haa been set.

(6). One most important point that has to some extent
been lost sight of is, that thé architect to fulfil his proper
-function must be the master builder as well as the de-
signer, he must control -and superintend the erection of
his works, as under these conditions only ia it possible
for the structure tg realize the designer's intentions and

for the builder to develop his own capabilities. A de- .

signer restricted to an office and peper may.be compared
t0 & composer without an instrument.

(7). Under the existing aystem of carrying out publio
buildings it is not possible for the designer to undertake
the superintendence of all his works as they are so wide-
spread, but in the interests of efficiency this arrangement
should be made, wherever practicable, and, where the
architect himsed cannot be in charge, I shouid like to
spe a trained dbputy capable of interpreting his inten-
tions.

{8). The methods adopted for the execution of ecivil
works under the control of the government architect
in Bombay are as followa, New buildings in the city
are now underteken in what is termed the ** Architec-
tural District,” in charge of an engineer responsible
to the government architect, the latter acting in the
position of Buperintending Engineer for the district.
This answers well but it could be improved if the district
was in charge of a trained mesistant architect with the
powers and staff of an Executive Engineer, provided he
possessed the knowledge of departmental routine and
procedure necessary under the existing system. When
plans and probable estimates have been sanctioned
by government the work is thrown open to tender
and in mogt cnaes the lowest is accepted, snd the work
carried out under the charge of overseers on whose
ability much depends as they take the place of the
clerks of works in Europe but lack the practical
kmowledge of the latter, being wsually men taken from

. engineering colleges where the training is theoretical
and they have to pick up their practical experience
a8 they go along, whereas the clerk of works ik always a
master craftsman in at least one trade to begin with,
and possesses the sure knowledge that can only be ob.
tained by actually doing the work.

(9)- Ishould like to see the overseers in India recruited
from the oraftemen and furnished with the theoretical
kmowledge they need after they bave acquired practical
experience for themselves. The tradesman at home
sttends night classes to fit himself for work ae a foreman

¥

or clerk of works and it may be ble to SOme.
deokidhlﬁhhmdth.g‘mﬁmd
eonditions and customa

{10). With regard te the submimion of plans and estl.
mates to Government for sanction, T think it would be
better if in the first instance no detailed costa were filled
in the bills of quantitios but only lump suma fumiaked.
The rates filled in wre based on the costs tendered for
similar works in progress but thers is no doubt the figuren
get about among the looal contractors and form the baais
of their tenders. I should the bills of quantities
to be made out in blank to submit them with lomp
sum totals along with the plans for sanction. This
would mave labour in the Becretariat where the retes
entered appeat to be carefully scrutinized apd in some
cases returned for revision, whereaa theme are unly pro-
bable costa furnished by the architect, the real rates will
be tendered later by contractors in competition with
each other. What government are concerned with in
oases where work is open to tender is not the sstimated
rates but the total cost of the acheme. 1f the cost (s
too much it cannot be reduced by altesing probablse
oosts but only by altering the structure or omitting
items, all of which appear on the drawings or in the
echedule of quantities. .

(k1). With regard to the system of preparing schedules
of quantities, at present all works in a building are billed
together, floor by floor, and one contractor tenders for
the lot, arranging hisa own sublets. In my opinion, it
would be preferable, in places where there are firmu
repreeenting the different building trades. to make oud
the achedules for each trade separstely that is, mason,
joiner, tiler, plumber, plastersr, amith, painter and
glazier, and permit small firma to tender for their own
particnlar work as well as larger contractors for the
whole. In this way the leaser craftaman would have an

‘opportunity which is open only to the capitalist as¢

present.

{12). With regard to buildings to be erected in the dis-
tricts, the method sdopted at present in most cascs
is for the local engineer to ascertain the requirementa
from the department for which the building ia to be put
ap, and prepare plans which are forwarded to the govern.
ment architect for his views. In the majority of cases
it is found advisable to rearrange the plans and prepars
freah designs, so that it is economical for the local engi-
neer to spend the leaat possible labour in setting out the
requirementa, in fact, & statement of ‘sccemmodation -
with oarefully detailed plan and seetions of the wite,
together with information as to directions, surroundings,
approaches and climatic conditions sre- preferable to
work from. It is & grave mistake to think an architent
can prepate satisfactory exteriors for a bad plan, aa the
appearance of a building is the expression of its internal
arrangements and pu

(13). I would suggest altering the present method to
this extent at least, that when it has been decided to
erect a building in & certain locality the officers of the
department/ concerned should deal directly with the arohi.
toct, who would first visit the proposed site, either person.
ally or by deputy, and obtain and discuss the require-
ments on_the spot before preparing the preliminary
sketch design. The architect would consult the district
engineer regarding the materials and labour svailable,
local building rates and all technical questions, with which
hs would naturslly be familisr. This arrangement
would give more satisfactory results and save much lubour
to the engineer and his staff. ]

(14). At present the execution of works in the districts
has to be supervised by local Exeoutive Engineers under
the Superintending Engineer of the division as the dis-
tancee are so great that it would not be possible for the
government architect, with his present staff, to visit
them sufficientiy often to be certain of satisfactory
workmanship, but it is undoubtedly in the interests
of buildings in this country to arrange, wherever possible,
that the architect who designs the work should also

intend and control its erection, and I should like
to see the further extemsion of the employment of the
architect in his proper sphere, -

LY
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{15). In a provinoe like the Bombay Presidency, I
should like to see branch architects’ offices established in
the principal building centres There would then be
opportunity for the architeot to study and become con-
versant with local building traditions and the surround-
ing influences which direct the trend and development
of style and methods suited to a particular distriot, and
by this means advence the art of building in India.
It may be objected to such & course that it means dupli-
oating officers in certain districts, but it should be possible
to arrange areas in which the architect would take entire
charge of nll building works and relieve the engineer
to undertake & wider sphere in his own particular branch.

118, (IL.) Encouragement o! other agency.—Under
the existing system, I think private ~ enterprise is
encouraged wherever practicable in-the construction of
public buildinga. No architect or engineer will employ
departmental labour where it is possible to obtsin a
contractor to undertake the work on reasonable terms.

(2). I am atrongly in favour of any alteration in the
existing syatem that would tend to encourage the growth
of capable firms in the building and allied trades. At
present building contractors, even 'mf city like Bombay,
are little better than sappliers of labour and materials,
with the exception of » few firms engaged in special
trades, mostly under European menagement. The
difficulty lies in the fact that the contractor ia rarely
& tradesman himsplf, but is usually & capitalist employing
misiris for any practical knowledge he requires, which
throws & great deal of what should be the contractor's
work on the overssers in charge of the building. This
is not a satisfactory state of affairs as it is rare to find
& good firm in any trade in which the head js not a prac-
tical man. : .

(3). If contractors conld be persuaded to put their sons
to & trade instead of to college with a view to their be--
coming more efficient tradesmen than their fathers it
would be & step in the right direotion.

(4).. At present the Indian building eontractors do not

possess yards or workshops, they convert the Wuilding

sites for the time being into temporary shops where all
the work is done by band. This is not an economical
practice in a city like Bombay, where high land values
put a preminm on speed in construction. Materials
ought to be prepared in the builders' yards and supplied
on the works in suoh quantities 0 make the use of steam
or electric oranes feasible, at present there is not, to my
knowledge, -a derrick in use on a building in Bombay,
the nearest approach being & steam winch which I have
employed at the Museim and Jehangir Hall for hoisting
concreting materials for domo construction.

(5). Improved methods will come in time and every
enoouragement should be given in that direction, but it
is necessary to proceed with caution as Indian condi-
tions differ greatly from those in Europ® As an in-
stance, one contractor with advanced ideas erected a
small pneumatic plant for stgne dressing but it failed,
the Indian workmen could not stand it; they certainly
did not like the innovation, but apart from their dislike
they were physically unable to stand the strain of the
vibration set up by the tools, and I believe something
of the same difficulty has been met in attempting towase
vibrators for consclidating concrete. In amother case
& stone sawing and planing plant was set up, but this
was not'n success, the tools ocould not be tempered in
Bombay to work the local basalt,

(8). One direction in which improvement could be
effeoted is with regard to the quarrying and supplying-
of stone. At present this j& undertaken in a very casual
and unsatisfactory manner and the supply is often in-
adequate, even for the present leisurely methods of
building. Plote are let out to contractors for particular
warks and he either digs out the stone himself or subleta
the work to some one else and it is carried on without
tackle and without system. I think it would be a wise
astep now for government to take stock of the varieties
and available sources of supply of building stone in this

" presidency, and to obtain the advice of an expert on the
aubject of developing guarries and tramsporting the
meterials to the chief building centrea.

- think it would be advantageous to have a special engineer-

(7). At present the construotion of public buildings is
entrusted to private firms, but it is necessary to provide
adequate supervision as the contractors are not crafts-
men, and until the Indian contractor improves, or is pre-
pared to employ skilled and trustworthy foremen, the
present supervision cannot be reduced, and if it were
taken over by the contractor he would have to include
the charges in his estimates so the cost of works would
not be altered. g

(8). I havesalready made a proposal for altering the
present system of scheduling quantities to encourage
smaller firms in special branches of the building trades
to tender for their own portions of large works. .

(9). With regard to the upkeep of public buildinge- in
towns and districts where the tradesmen are available
the responzibility should rest with the occupants, sub-
ject to an annual inspection by a clerk of works, who
would, where necessary, specify where repairs were
required. . & .

119. (IV.) Relations with other departments and
gub-branches,.—With regard to the Public Works
Deffartment meeting the needs of other departments
and the relationship of the special branches I have stated
my views ofi the advantages of the department, or body
for whom & building is to be designed, dealing directly
with the architect regarding the plans, in place of with
the distriet engineer, ’ '

< 120. (V.) Decentralization.—With regard to deceri- |

tralization within the Public Works Department itself,
this simply means the extension of the present policy
of erpploying specialists in their own branches, and is
undoubtedly the means by, which higher efficiency in
design and execution of works is to be attained. I have
salready suggested the advisability of putting all building
works in charge of the Architectural Department, and
establishing branches in suitable centres. I should also

ing section for the design and ¢onstruction of stone
and concrete bridges, where expetts would be able to
develop and improve on existing methods as they pro-
ceed; in place of a district engineer being called on to
design and construct perhaps one big bridge in his career
and necessarily tied to text books for his design and
having to experiment with his methods of construction. -
A reinforced concrete specialist would also be & valuable
addition to the Department. He shonld- be an éngineer
who has had practical experience at home and would
design and advise on all reinforced concrete works to
be undertaken.

121, (VL) Simplification of procedure—One of the

-difficulties in this country is to' keep abreast of the

improvements-in fittings and appliances connecied with
the building trades. At home agents regularly lay all
new developments their firms bring out before people
interested in the building and allied trades, and either
exhibit samples, or arrange for the person interested
to visit show rooms or works in which the article has been
instaliled. Under the existing system there is very little
inducement for firms or their agents to approach gov-
ernment officers in India who deal with buildings. If
the powers permitting the local purchase of materials
imported into the country were extended and greater
freedom allowed in placing orders with local agents,
instead of having to indent on the Stores Department,
it would encourage firms in the country end local agents
of home firms to bring samples of new or improved goods
to the notice of possible buyers and also to keep atocks
in this country, ’

2. A perma.neht. building trades exhibition would »

be & useful institution in Bombay, if it were arranged”
as @ live place where agents exhibited their goods, fur-
nished quotations, and booked orders. This might be
considered when the north wing of the Museum of West-
ern India, which is to be the Industrial Section, is erected,
& portion of it might be utilized as & building trades
exhibition for Indian and home firms. Xt would .mot
only be of assistance to the buyer but it would stimulate
the Indian manufacturer to compete with the home

producticna.

- -

-
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(3). With regard to the regulations governing the ascom-
modation 40 be provided in residential quarters the
t arrangement is thet the cost of the house shouid
be fixed in proportion to the pay of the occupant, regard-
jesa of the fact that the cost of construction may be
double in one district what it is in another, I think
this conld be improved by laying down definite areas
of accommodation for different grades of pay and draw-
ing up general specifications for the standard of finish-
ing. This would save a good deal of time and labour
at present spent in discussion.

122. (VIL} Eduoation.~I do not know whether the
system bf educstion in government engineering colleges
is pufficiently advanced to provide fully qualified engineers
though I doubt it, bet at present there is no adequace
provision made for the education of intending architecta.
In Great Pritain the old system was to article a lad as
pupil in an architect’s office and much was left to chance
and the youth’s own application sa to what he learnt,
Now architectural schools and colleges have been estab-
lished where a student learns the history of building and
the principles of planning, design, and construation
and ia fitted to enter an office, where he is able to acquire
the practical knowledge of works to prepare him for
private practice. .

(2). The School of Art in Bombay at present provides
a good morning course of instruction for architectural
dreughtsmen, supervised by an architect on the staft
of the school with the assistance of local architects, and

00 far as 1 am aware is the only institetion of the kind
in India. This school ought to be developed into s full-
time oollege of architecture with the necemsnry buildings,
stafl and equipment to train students to take a degreg
in their profeasion, that is to become Amwciates of the
Royal Institute, and also to be recagniscd an Bachelors
in Architerture by the University of Rombay. The
institution of & school of this nature would tend to raise
the standard of young men entering the profemion and
do much to improve preseat day building in India,

(3). A echeme for the course haa nlready been forme-
lated in consultstion with the University and College
authorities sud 1 hope will receive the encouragsment
and assistanoe necessary to make it an established fact
at an early date. ;

123, (VIIL)} Practical training—1 do not know
what provision is made for. practioal training on works
for engineering students, but no provision of this natnre
has 20 far been made for students of architectura. The
best education a student oould be given, after Anishing
his college courns, would be 1o enter an architect'n office
and assist in the preparation of the working plana for
& new building, and when the work is commenced to bhe
sent on it as an inapector of works throughout its con.
struction. When a college of architecturs in catablished
& training on theee lines might be arranged for at leant
» certain number of the pamsed students, by placing
them with the various governmemt architects in India
as vacancies and opportunitiss oceurred,

Mn. Q. Wrrrrr oalled aend exnmined.

- 1

124. (President.} The witnese stated that he was
Consulting Architect to the Government of Bombay,
and that he had held that appointment for nine yeara.
He had had ten years’ experience in England prior to
recruitment, had come out to India as an assistant
architect, and had been appointed as Consuiting Archi-
tect three years after arrival. He had thus had twelve
year?’ Indian experience, during the whole of which
time he had been stationed in Bombay.

125. As Consulting Architect, he waa responsible for
the design of all important buildings constructed by
government in the Bombay Pregidency, and his sdvice
"was freely sought in regard to smaller works also. The
plans were generally sent up by the Executive Engineer
of the district concerned, and in many ocases it was

necessary for the Consulting Architect to redesign the’

whole project. The chief buildings in the presidency
town were not only designed by him, but were also
executed under his supervision,

126. The witness suggested that further specialization
within the Department was desirable, buildings being
separated from roads, and entrusted to men who had
made the subject their life study. If possible, all build-
ings, including those scattered throughount the districts,
ghould be placed in the charge of architects, even though
such an arrangement might, at first, involve o certain
amount of duplication of staff. It would possibly be
difficult, in some cases, to avoid overlapping, and he
had not sufficient experience of conditions outside Bombay
to enable him to formulate a practical working scheme,
but he considered that the suggestion, he had made was

an object which should be simed at in any reorgsniza- -

tion -of the Department. A certain number of building
gentres ghould be formed into a division, ag had already
been done in the presidency town where all government
buildinge of importance were in exeoutive charge of the
Consulting Architect. Some of the larger centres, such
a8 Poona, Karachi and two or three others, probably
contained sufficient buildinga to justify their being formed
each into a separate division under the charge of an
aesistant srchitect, The eriterion would be the amount
of work to be done, and it would be necessary, before
arriving at a decision, to take out details of expenditure
on buildings in these places. The scheme was based
on the generai principle that the architect was a master
builder a8 well as a designer, and that the scope of his
sotivity should not end with the design of the building,
but that he should alse be responsible for its construction,

" ment architect must have been decided upon,

127. There were probably forty or fifty architeots
of sorte in Bombav, practising privately as architect
engineers. It was difficult to say how many were really
qualified. but he deubtoed whether there were more than
three or four to whom the Precident would oare to entruss
the construction of & house for himself. There were
possibly four or five among them who were Follows,
or Associates, of the Royal Institute of British Archi-
tects, qualifications which connoted a certain standard
of efficiency. There were, aocording to the dirsctory,
sixty-one architects and surveyors in Bombay sltogether.

128. He thought that the appointment of a govern.
use
the need for such an officer was felt. Presumably the
fact that government did not go fnto the open markes
for the design and construction of their buildings was
only due to their desire to employ the best man they
could get for the work ; it waa, in any oase, much cheaper
for them to retain 8 salaried architect than to pay the
feen of private practitioners,

129. The witnesa considered that, under the present
system, all architects should be apecially recruited,
and that the architectural branch should be comstituted
as a gpecialized branch of the Publio Works Department,
Goverament would, however, have a much better chance
of getting good architects to come out, if the men had
reasonable prospects of permanent employment. At
present they were all on short term contracts, and their
appointments were unpensionable. Men would pro.
bably be more anxious to serve if their futures were
assured, so the system muggested would probably prove
more ratisfactory from the government point of view
slso. There would probably be more discontent amongst
government architects but for the fact that the warious
provinces were altogether separate, there being no con-

«noction between them, so that the disparity of terms

wad not so obvious. Government did not hold out
much in the way of prospects to young architects, and
the initiai salaries offered were miserably insufficient,
Althongh these men came out to India as officers etheir
pay wan go small that it was extremely difficult for them
to live in a place as expensive as Bomba¥, mnd this
paturally led to discontent sfter & very short time,
130. In regard to the facilities for the education of
architects in India, he knew of only one school, the
School of .Art in Bombay. This contained a draughts-
men’s class, which although it had been started mseriously
only about seven years ago had graduslly developed
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and expanded and now provxdad a fairly good ocourse

for studenta; this was, however, not mnearly sufficient
for the training of an architect. There was no course
for architeota in the Poona College. He would like to
sce & oollege founded with a full time course in architec-
ture and attached to the School of Art in Bombay rather
than to the Poona College. There was, he thought,
o suffidient demand in India to justify the expenditure
on such & sohool, the measure of the demand being the
large smount of bad work which had been done in India
during recent years. There was always a demand for
draughtsmen, for whom some training at least, and

preferably, a college training, was required. It was not
sufficient that a dreughtsman should merely be able to
draw, but he must also be able to understand what he
was drawing

131, In rega.rd to his own expenence of building
work in Bombay, and of the system umder which such
buildings wers erected, he explained that special work,
sach as reinforced concrete domes and concrete piling,
was usually done departmentally. Otherwise the work
waa put out; to tender in the open market, and contractors
took it up. These men were, however, not contractors
in the real sense of the word but merely material and
labour suppliers. Contractors in Bombay who under-
took building contracts employed no engineering staff
but only msstris, who, although some of them were
fairly competent, had generally but little ldeIedge
of the outfit and plant required,

132. The Bombay Municipality was self-conta.med
and had an engineering staff and architect of its own.
He had advisod the Bombay Corporation on ocertain
matters, but had never designed any buildings for them.

He designed the big hospital in Bombay, whioh was,

however, & private work, having been employed for the
%mpose by the King Edward Memorial ' Committee.

employment had yet to be arranged with the muni-
cipality and required the sanction of government. A
good deal of building was done by private firms in Bom-
- bay, but be had no idea of the comparative cost of build-
ings eonstruoted by government and those constructed
by private enterprise.

133. He thought that the present system. of employ-
ing a government architeot for the exeoution of work
wes oheaper than geing into the open market. His
pay wae less then an architeot's percentage on his
work would -be. The whole cost of the goveroment
architeot and of the staff employed by him on the pre-
paration and execution of projects including the Executive
Engineer attached to hizs office and the outdoor staff
emonnted, during the last ten years to only Ra. 4,58,800
as againat Rs. 9,33,000 which would have been payable
td private architects for the same work, calonlated at
2} per cent. for preparation of plans, working drawings
and epecifications, 2} per cent. for supervision of works
actually executed by the architectural district and 2}
]'ner cent. for surveyors’ fees and estabhahment. on the
atter works.

134, In connection with the preparation of estimates
he thought that it would be better if, instead of costs
being furnished in detsil, only lump sums were shown
whenl estimates were submitted for sanction. The final

rates were really fized by the contractors who tendered -

for the work and he did not want the rates which he
anticipated made public. Rates furnished to govern-
ment by the architect were apt to become known, and
8o form the bazis of coniraotors’ tenders.

135, In regard to his suggestion that tenders ahould
be called for each separate class of work, such as
masonry, joinery, eto., he thought that the adoption

_of this system would lead to more competition among
%the gmeller tradesmen.

+~ 136, The witness complained that his operations
were hampered By the rules regulating the local purchase
of stores, and that he was not allowed sufficient latitude
in the matter of purchasing such stores from England.
He did not see enough of novelties from home, because
no encoursgement was offered to agents of Eunglish
firms to bring them out to Indis. He considered that
more elasticity should be allowed to officers and that they

ghould be authorized to exercise diseretion as to bnymg
locally or indenting upon the India Office. , . -

137. He maintained a staff of his own in his office, but
rather ‘than introduce a system under which students
who bad passed out of Poona College should be-admitted
to his office to be trained as architects, he would prefer
that they should receive a preliminary training in the
office of & private architect before they came to him. He
admitted that students sometimes had to labour in an
office without getting much opport.umt.y to learn their
work as architects.

138, He thought that overseers employed on build-
ing works should be recruited from craftsmen rather
than from the present type of men as were obtained
from the Poona College. He had had practical expe-
rience of the upper subordinates produced by that col-
lege and some of these who had been attached to his
office had turned out very well indeed. Craftsmen in-
tended for employment on other duties would have
to be educated before they learnt their trade, and study
certain of the subjects which they would be required to
know as overseers later. Hedid not know of any system
of night schools in Bombay but thought that their intro-
duction would be an excellent thing.

139. He would like to see & Buildings’ Trades Exhibi.
tion of a live nature instituted in Bombay, in which the.
exhibite would be continually changed. He did not
know whether such an experiment has ever been tried
in Indis. He did not think there was a Buildings’
Trades Association in Bombay, but there was an Archi-
teots’ Association, of wl.uch howewer, he was not a mem-
ber.

140, (Sir Noel Eershaw.) He could, if necessary, pre-
pare plans for an electrical power-house, and thought
that it would be advantageous to employ an architect
even on a work of that kind. In such cases the architect
would collaborate with the engineer, and the result
would be a structure in which the nature snd purpose
of the building would find expression. Leaving aside
the question of the appearance of buildings an architeot
was in & better position to obtain general convenienece
of arrangement than an engineer, since the former was
trained with this particular end in view. Once the
requirsments were laid down it was part of the archi-
teot’s duties to show how they could best be met. Taking
the case of the railway stations now being built in America
the engineer specified what. was required in regard to
the arrangement of the lines, but the general design
and lay out were entrusted to an architectr

141. It was, in his opinion, desirable to have & separate
tender for each partioular trade in building work. At
home the architect preferred to deal with a single large
contractor, and this would be the better plan in India
also if such.contractors were available, but the so-called
contractors in this country were capitalists and nothing
more. His idea was to.encourage small contractors,
a policy which he believed would in time lead to competi-
tion and a reduction of rates.

142, He had two classes of ataff under him, the men
who came out from home as assistant arohitects, and
the men whom he got in this couniry the latter being
mainly draughtsmen for his drawing office, or Public

“Works Departmentr subordinates who were attached to

his office as estimators, or as superintendents of works.
He would prefer that the men who superintended work
should be drawn fromr among the Indian craftsmen who
knew. exactly what building meant.

143. (Mr. 4. T. Mackenzie.) In regard to the question
of the local purchsse of stores, the witness was asked

whether he thought it would be feasible for the Govern- 5

ment of Bombay to appoint a government buyer who
wonld reside in Bombay and obtain tenders when re-
quired, either in India or from England. The tender
would be accepted and the stores obtainéd by this officer,
who would be paid a certain peroenta.go on the amount
of the order but would receive no commission of any sort
from the seller. The witness was afraid that thia system
would bring no new materials to the notice of the archi-
tect. When, however, it was pointed eut to him that
the bayer would be in closs toueh both with the office

-
a4
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of the witness, and with the building trades elsewhere,
and would be responsible that all goods delivered were
in accordance with specifications, the buyer receiving
only a small percentage, say 3 per cent. on an engine
and 1} per cent. on a simple order for pipes or girders,
the witness admitted that this would be at least » step
in the right direction and a great improvement on the
present system, besides being much more expeditious
than indenting on the India Office. There were all
sorts of improvements continually going on at home
in such details as window fittings, etc., which he never
saw out here, and even if he found them in a catalogue
it was hardly possible to indent on the India Office for
a small quantity. If, however, they were obtainable
from a firm in India merely the required number could
be ordered. It was with this object in view that he had
suggested a Buildings” Trades Exhibition. - *

_144. Asked whether architects looked upon the build-
ing arts as an expresaion of the emotions, and whether
it was possible for a European to express the emotion
of an Indian in architecture, he replied that he did not
think it was exactly, personal emotion but rather the
intent and purpose of the building which should be ex-
pressed ; for example, if a court were to be bailt the archi-
. tect would endeavour to make the structure exprees
fteelf ms such. Indian art should, however, be as far
as poegible an expression of Indian emotion and it would
“be am excellent thing if an indigenous school of architeo-
ture could be provided. At the present time Indians
had to go to England for their training in architecture.

145. (Rai Bahadur Ganga Ram.} With regard to_ his
remark that the designs of buildings, whether big or
small, were sent to him for opinion, and asked whether
he gave his opinion simply on the architectural features,
or on the plan, or on the structure generally, he replied
that he began with the plan, then dealt with the atruc-
ture, and lastly with the appearance of it. - The plans
of buildings which he received from the engineers had
usually to be revised,

146. In the technical schools they trained pupils to
whrk out caloulations, streeses, etc. This wsa also
taught in the draftsmen’s class in Bombay and it wes
part of an architect's curriculum in England.

147. He could not say, even roughly, what would
be the extra cost of splitting the Public Works Depart-
ment into two branches.

148. Designs for imperial works were submitted to
the Consulting Architect to the Government of India,
but not those for provincial works. The latter were
scrutinized by the Chief Engineer. He hoped that the
new Customs House which was an imperial work

designed by him, would be ona of his best buildinge
inlzomhy;uw-duigmd in & strong and simple
sty

149. He waa very interested in Indian architecture
a8 8 whole, eapecially in that on the wentern side of india
during the 15th and 16th oenturies and he wan trying
gradually to get opportunities of developing thia He
had utilized Indisn matifs in the Prince of Wales Musrom.
He endeavoured to do work suited to the aspects of partic.
ular places and conditions; thus, in Rind, H funds
permitted, he would provide s double roof with an air
sproe in between. In other places a dome waa often &
very suitabls form of roof.

1%0. ( Mr. Cobb.) He had found no particulsr difi.
culties in supervising the work of contractors and he was
assisted in such supervision by the subordinates atiached
to his office.  He had got men who had been with him
for ten years and who knew fairly well what he wanted.
There subordinates were permanent men but his Execu-
tive Engineer was slways liable to transler.

151. In connection with the edueation of craltamen
and clerks of works, he cotixidered that they would bave
to be able to read and write & certain amount of English.
What they rrally required was s general olementary
education. .

152. The Consulting Architect to the Govearnment of
India had, in general, no connection with provincial
buildings, but above a certain sum—at present 18 lakhs
—the sanction of the Government of India wes required
to such works, and the plans were ssnt to the (lonsulting
Architect. Plans prepared by the witieas had been
revised by the Government of India, and they generally
came back with recommendations in regard to structure
and materials. Provincial buildings costing loms than
Rs. 18 lakhs were usually designed by him and approved
by the Chief Engineer without any outaide help.

153. He did not sce how all the architects in all the
different provinces in India could be combined into a
single service on definite terms and placed under the
direct professional control of the Consulting Architect
to the Government of India. The Bombay Presidency
alone was as big as Great Britsin and Ireland put together.
It would be merely a duplication of Iabour if the Con-
sulting Architect to the Government of India came down
and inspected plans prepared by the Consulting Architeot
to the Government of Bombay ; all plans and estimates
for provincial works costing over a certain amount
already went to that officer, and the Government of
India exercised s still closer contro! over imperial build-
ing projects.

»
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Written Siatement.

154, (L) Economy and suitability of methods of execn-
tion of public works, and (II) Encouragement of other
agency.—My experience in work in the Public Works

ant has been entirely in the mofuasil where,
with few excepticns, the actual constructiow of all works
has been in departmental bands, the sopply of materials

etc., only being more or less under petty contractors.
My experience, however, of the actusi control of works
ceaged in 1899, and it is, 1 believe, s fact that even in
the mojfussil there has been considerable extension of
petty-contract work since phat time, while it Bambay
it is,’I think, the costom for practically ull work to be
dons by petty-contract. I use the word ** petty-com-
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tract ' in the sense that such contracts generally apply
to the construction of ‘worka of no great magnitude,
though such works include buildings of a considerable
size, and do not include important works requiring a
considerable amount of plant, or constant engineering
supervision, such works being even now generally
carried out departmentally.

(2). The point on which evidence is required appears’

to be the possibility of extending the practice of carry-
ing out works by contract. The consideration of this
question involves a distinetion being drawn between
large contracts,” in which the contractor employs his
own engineers to deal with the engineering details of
the work, and who again arranges with his sub-contract-
ors for the execution of sections of the work, and sup-
plies sll plant that may be required, and small contracts
which I have referred to above as petty-contracts.
(3). As regards the first of these, I may say at once
that the state of thinge in India is not sufficiently ad-
‘vanced for it to-be possible to entrust such works gener-
+ ally to Indian agencies.
~ . {4). T am not aware of any instances of goverrment
" worka of such magnitude being carried out except by
" departmental agency, but such works have in the care
of local bodies been scmetimes carried out by other
agencies, generally by contracters’ firms having their
head-quarters outside India, It must be remembered
that contractors are now 1o & great degree epecialists,
and "that large firms do not confine their cperations to
any one country. They are almost always firms with
a strong financial backing, are in a position {o st off
the loes on one work against the gain on another, and
are in possession of large quantities of suitable plant
for the execution of the special work which may be
in hand, while having a staff trainefl in carrying ont
work under their own system. Even such firms are

-
L

not always entirely satisfactory, ns their establishment

have frequently little experience of the class of labour
4hey have to employ, while their methods of work are
often strange to Indian labour and to the supervising
establishment that they are able to obtain in India.
{6}. Thi field of work in Indis alone is go restricted
that no firm whose operations were cofifined to India
would T think find it financially possible successfuily to
undertake the occasional work which might be obtained.
T am strongly of opinion therefore that, at the present
time, no extension of the system of contracts for such
worke is possible or desirable and that works of this
kind must continue to be carried out by departmental
agency. As regards other works, where conditions are
favourahle, I have no hesitation in advocating the ex-
tension of the system of executing work by contract
so far as possible; but I am doubtful whether it will
be found possible for contractors to employ their own
engineering staff to deal with the engineering details
of the work in most cases, nor do I think that an exten-
sion of the contract eystem would enable any large
-reduction to be made in the superior engineering estab-
lishment required for a proper gapervision of such works ;
the reduction in the government establishment that
would be possible would rather be in the subordinate
establishment which is now employed in connection with
the minor details of the work, and in the office and
account establishments who have to deal with the large
volume of correspondence and accounts necessitated by
the practice of carrying out worka departmentally. «
156, (VIL) Education.—I am of opinion that the
theoretionl qualifications of men turned out from the
government colleges are generally satisfactory but that
their practioal training requires considerable improve-
-ment. Thie faunlt is more or less inherent in all college
. .education but the difference between English and Indian
“methods is this that, whereas in the former a theoretical
training is considered as complementary to a practical
training, the theoretical training and its resulting univer-
Bity degree is, in India, considered as the hall mark of
an engineer. The neeessity of practical training before
any man can be considered fully qualified is now recog-
nised in England by the requirement of the Institute
of Civil Engineers, that men shall have at least two

* . VoL

years' practical training on works before they can be
admitted as associate members of the Institute of Civil
;. Fngineers, There is in Indie nothing to correspond
with the AM.I.C.E., and any man obtaining his degree
at one of the Indian universities now considers himself
fully qualified as an engineer to design and execute
works. There are cortain difficulties in introducing such
& system in India in that, while a student at honme begins
his training immediately on leaving school, it is neces-
sary for a student here to put in at least one year at an
Arts college eoffiliated to the*University, after passing
his matriculation, before he can enter an engineering
college affiliated to the University. The résult of this
is that an FEnglish student generally passes his
AM.I.C.E, with its required practical training, at an
earlier age than an Indian student obtains his theoretical
degree,

(2). Under the present regulations of the Bombay
University a student is required, after\obtaining his
necessary qualification 3n Arts, to put in three years
at an enginecring college before appearing for his B.E.
degree. The demand for entrgnce to the engineering
college has of lafe ‘yesrs been so great, from students .
who have considerably higher gualification in Arts
thad the minimum required and are consequently of a
greater age, that ‘the authorities have been able to fill
their classes almost entirely with students having these -
higher qualificatioms. This, no doubt, results-éh the
ingtruction’ on engineering being more quickly and
easily assimilated and, with the 3 years’ course at pre-
sent required, does not possibly de much to raise the
average age of the students who obtain their B.E.
degree. A new course has now been approved by the
Faculty of Engineering, and is under consideration by
the Syndicate, extending over 4 years. Should this
course be adopted it will o some extent prevent the
rush there now is to cover the full ¢couree in. the time
ellotted to it, and will lgssen the importance of previons
grounding in Arts colleges, and will probably render it
possible to lower the general age of students on admis-
sion to the college. The course is & satisfactory one,
in my opinion, on the whole, and attaches much more
importance than before to such practical work as can
be given in a college; but it cannot provide the neces-
gary practical training in the execution of works with-
Eu; which no engineer can be considered as fully guali-

ed. o

166. (VII1,) Practical fraining.—The necessity for
practical fraining as a qualification for the diploma
granted to successful students of the Victoria Jubileo
Techpical Institute has been recognized by that In- -
stitution, and &n eflort was made to intreduce a system
by which a student after passing through his theoreti-
cal training would have been required to put in two
yeors’ of practical work before being allowed to appear
for his final examination for the diploms whether' in
mechanical, textile or electrical engineering or chemistry.
During this period of practical training it was intended
that he should receive a living wage drom the firm he

@was apprenticed to; but, though ample promises .of
support were received from mills and engineering firms
when the scheme was first mooted, it was later on found
impossible to obfain definite. promises for the admis-
gion of a stated number of students each year, The
acheme has, therefore, for the present heen reluctantly
abendoned. - b

(2). It in suggested that it is equally necessary that
all*chgineers sball be required to have & certain amounnt
of practical training before they can be considered as

qualified. N

(3). There are two ways in which this most desirable
object could be obtained. The first, that the University
should make it & condition of permission to appear for
the degree of B. E., that & student had been apprenticed
for at least two years to a recognised firm of engineers,
or had been employed by a recognised local body and
had been actuslly engaged during that time on engi-
neering construction, or partly on construction snd
partly in the office ; while the second wquld necessitate
the institution of some associations to whom the right

: D
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would be given to confer & furither degree withont fur-
ther ‘examination - on students who had obtained
their engineering degree at the University and had
complied satisfactorily with the conditions as regarda
ical work, or with examination in the case of
students who had obtained the necessary practical ex-
perience but who had not obtained an engineering degroe
at the University.
167. (General} I should like to remark on the great
improvement there his been mince qualified architects

bave bera employrd to design snd supervine important
buildings, and to express & hope that thia specislization
may be carried as far a8 poseible, not only as regards
architecture but other branches almo, sch ss manitary

engineering.

(2). The Public Works Department has in the pam
undoubtedly suffered owing 10 the want of sprciatinta,
but it ia not only in the Public Warke Department that
the same fault is to be found in India, but in privats
practice as well

Sm F. L. Srnorr oalled and examined,

L58. (Pressdent.) The witnees stated that he was the
Chairman of the Bombay Port Trust, and" had held
that post for about six or seven years. He was & mem-
ber of the Public Works Department, and was holding
the rank of Chief Engineer in that Department.

159. The range of the cperations conducted by the
Port Trust was a very wide one, and works of varying
magnitude were constructed by them. Ans examples of
farge works he instanced the new dock completed nearly
three years ago and = scheme, recently completed, which
involved the reclamation of some 600 acres. Some of
the subsidiary works undertaken in conmection : with
these projects were also on a very large scale, and nrmer-
ous smaller worka were required for their maintenance
and development. The Port Trust constructed their
own buildings and railways, 8o their experience of work
was very considerable.

160. The Port Trust utilized nearly every known
method for the execution of work. The docks referred
to had been constructed by a big firm of £nglish con-
tractors, the reolamation work was carried out depart-
mentally, while the major portion of the eubsidiary
works was given out on piece-work. Large firms of
English contractors maintained their own staff, but
nsually gave out sub-contracts to Indian eontractors.
A certain amount of work was done by them by the
direct employment of labour, but piece-work waa the
system usnsally adopted.

161. It was extremely difficult to sny whether con.
tract or piece-work was the more economical; it de-
pended entirely on conditions, For erdinary work,
such as is generally earried out in India, he wae strongly
in fgvour of a considerable expansion of the petty-con-
tradt system, under which the supply of both labour
and materiala would be entrusted to the contractor,
the supervision of the work remaining in the hands of
the departmental engineer.

162. He wae unable tc say how many contracting
firms were established in Bombay. Those emploved by

the Port Trust meintsined no engineering staff of their .

own, employing only mésiris to supervise the work

163. It was extremely difficult to compare the cost of
the work undertaken by the Port Trust with that under-
taken by the Public Works Department, as the character
of the work was entirely different. He was unable to
furnish any information with regard to works executed
by private enterprise in Bombay, but consid
that there was undoubtedly sufficient work available
in the presidency town to admit of the establichment
of & certain number of firms of building contractors. ™~

164. The statement made in his written memorandum
that works belonging to local bodies had mometimes
been carried out by other than government agency,
generally by contracting firms having their headquarters
outside India, referred to such bodies 28 the Port Trust,
and not to municipalities and locsal boards.

165. The witness considered that, even if the system
of giving out work by contract was extended, there
would be littls reduction in the cost of the government
supervising establishment, though some economy might
he effected in office work and accounts, and perhaps

~in the subordinate establishment. Effective superior
supervision would still be s necessary as ever.

168. Turning to the guestion of engineering education
in India, he had been a member of the committee which
had recently gonridered the engineering courses in the
Poona College of Engineering, and which had vecom-

mended & hew course of four yesrs® duration ta mmb-
stitution for the present couvrme of three yram, He
agreed that studenta left college too Iate in lifs, and
stated that the average age at which they did so was
much the same sa the age at which men came out from
England having completed their practical training.
The ocommittes previonsly refared to had, however;
pot considered this question.

167. In regard to the suggestion that the standard
of education required for entmance to Poona College
should be lowered, so that & boy rould be admitted
direct from school instead of after one or two yram in
an Arts college, and that the courses in the coilege
should he altered so &8 to include not only engineering
subjects but also & certain amount of general education,
he considered that there were, perhaps, advantages in
euch a propossl although it was by no means frre from
difficulty., He agreed that men did waste a connidernble
amount of time in the Arts colleged on subjects which
would be of no use to them an engineers, bot the inetrue-
tion which they obtained in Fnglish was of great import-
ance to enable them to follow the lecturen in the engl-
neering college. It might, however, prove feasible to
combine the two courres to reme extent, admitting
matriculates to the college, and giving them & certain
amount of instruction jm Fnglish while there,

168. He considered that the provision of & two years'
course of practical training for atudenta om leaving
college might be srranged for, but was very doubtful
whether the University would agree that this rhould’
be & condition for the grent of 8 degree. There woold,
bowever, be believed, be no inruperable difficulty in
establiching an additions]l diploma, similar to the
A.M.LC.E., which would setve ar a mark that the student
had received » practical training ; the diploma might
be given by some aasociation such aa the Civil Fngl-
neers’ Aescciation, which wonld have to be endowed
with the necessary powers, He was not aware that
thera was a Civil Engineers’ Association in Bombavw,
but there wan certainly one for the whole of India. He
had had perronal experience, on the Port Trust workw,
of five or six men who had graduated from the Poons
College, and considered that after they had had two
or three years practical training they turned out fairly
well for the most part, although they were useless when
they first left college. @

169, With regard to the suggestion that further special.
ization, should be jtted during the college conrme
he stated that, although the snggestion sounded attract-
ive, he did not personally think that there was yet a
sufficient field for specislization in India.. There waa
certainly none in private work, and in government
work it existed to a limited degree only. In the case
of electrical and sanitary engineering thers was little
demand for engineers ‘with such qualifications, the main
need being for electrical Joremen and men of that type.

170. There was something in the mggestion that the
theoretical course for upper subordinates in the Poona
College might be cut down, and his own experience of
the men employed by him undoubtedly showed that
they learnt more theory than they actumaliy needed.
Under the Poona system, however, where engineers and
subordinates were frained together, it wovld be difficult
to divide the ecourse, as it was only at the end that it
waa known which men would enter the provinclal engi-
neer and which the vpper subordinate service. Ag

-
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present the only differentiation was that between the
ineering colass and the lower subordinate class
171 It would be possible for the Port Trust to take
for practical training, a certain number of graduates,
who were not destined for government service, and
places eould probably be found for two men a yewr.
A similar scheme had been propoesed in the case of studenta
from the Victoria Jubilee Technical Institate, but had
failed to mature owing to the difficoity of obtaining a
detinite agreement from firms to employ a certain number
of men and to pay them a living wage during th@r
apprenticeship. The canse of failure lay rather with the
emplovers than with the apprentices because, although
when the scheme was first mooted & considerable nomber™

before this might be done.
173. Thae was a considerable difference of opimion
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were, for the most part, edocated in high schools He
considered that Beventeen was about the correct age
at which they should leave these achools, but they would
bhave acquired httle more than a smattering of English
by that time (ccasiorally a man was found who
could spesk fairly fluently at this stage, but his know-
ledee was wsuailly of a somewhat i i
175 {Rei Behadur Gowgs Ram ) The Port Trust had
engaged the firm of Enghsh oontractors previounsly men-
tianed hecamse the construction of the docks was

the scope of any Indisn contractor, espedally in the
matter of plant. The Enghsh firm did not to
& mingle individnal bat to & groap*of eapitabists, a0 that
it had & very A

§
%

ian firms tendered for it -
176. The Port Trust maintained a staff for the
mental execution of work. The percentage of the cost

that he thought that the present system, whereby
students remained in the Arts colleges until they passed
their B.A. or Intenmediate Arts and then went

the Poona College, involved waste of time. The mini-
mum time hid down by the University, =z, one year
in an Aris college after_passing the matriculation, was

notes ; a sense of responsibility was also neceseary. Thia
subject was franght with difficuity ; on the Port Trust
works, for example, if a man un i i
training were given a responsible post he would require
very careful] supervision, and hence the Trost could not
afford to . give any great responsibility to a candidate
under training ¢ was extremely difficalt to formulate
s eatisfactory method of giving students a practical
training sandwiched into their college course. -
180. There was nothing professional about the Civil
i > Agsociation, t0 which he had previously

18L. (Mr. Kent.) The figure of 5 per cens, allowed
his budget for establishment was certainly a much lower

could execute works;: the reason lay probably in the
fact that the Port Trust works were wsually concea-
trated, and on a very large scale

182. It would, he thought, havt been possible for the
Part Trust to have executed the Alexandra Dock with
their own professional staff aided, perhaps, by experts
from England, thoogh there would have been difiiculty
in regard to plant. The Port Trust had carded out
ite big reclamation scheme with its own staff, but had
had o special plant for the purpose.
183. (Eai Bakodwr Gangs Eam ) It was troe that tho
Port Trost carnied out certain classes of work, snch ax
road making, which were of a similar mature to those
carried ot by the Public Works Department in Bombay,
but he was unable to say how the Port Trust rates.com-
pared with thoee paid by the Public Works Department,

W. F. Srcany-Mesyems, Esq, XIEE, AMick, Electrical Engineer to Government, Bombay.

- l'n'jlaslm.

o a firm for thres yesrs in Londoa, then came to India
as_mgmeerf_m: a large tea company. In 1597 was ap-
pointed municipal engineer at Darjeeling. In 1903 was ap-
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Public Works Department as & temporary engineer, was
attached to the Secretariat On a large reclamation scheme
for a short time: tentatively held charge of & division
in the Roads and Buildings Branch; subseqguently was
engaged on electrical work directly under the Chief
Fogineer and nowact in the capacity of Electrical Engi-
peer and Adviser to Government ; with the status of
an Executive Engineer, and a divizsion comprising the
whole presidency., I have had 19 years' engineering
experience on civil and electrical works in India, of
"which 10 gears have been epent in the Public Works
Department.

185, I have been indirectly connected with the Secre-
tariat for 7 years and have held charge of an Executive
Engineer's division for 2} years, As I joined as a
specialist, my experience of the routine and methods
of the Roads and Buildings branch of the Publie Works
Department is limited as my work has been done directly
under the Chief Engineer. My remarks therefore sre
governed by that relationship and are principally con-
fined to eleotrical works, ,

186. (LI.) Economy and “suitability of methods of
execution of public works—In the first instance we
* endeavoured to carry out all works by local firme. ‘The
experience was not satisfactory ; we found it to be more
satisfactory and much more economical to do work
-departmentally, purchasing the material from looal
firms ; this applies to repairs also. We found reia.i
work most expensive and the quality of the work bad
and unrelisble. We have to maintain establishment to
run plant installations; we have also to maintain eleo-
tricians permanently for might and day work on certain
important buildings, such as hospitals; these men we
have gradually trained and we hive a hold on them ;
we employ them therefore on new works and can rely
on the work being ocarried out properly. Through
having an establishment of skilled workmen we are in
a.position to do better work than contracting firms who
', engage fresh establishment, which is generally untrained,

for esch work. Departmental work is also more seonomi-

oal a8 we not only save contractors’ profit and contin-
* gency charges, but we save on subsequent repairs sad
additions by being able to utilise the large quantity of
wastage material of & work. Our establishment is also
in a position to carry out the many alterations and
mdditions which every installation continually requires
promptly which, if attempted by other agency, would
involve  delay and be very muoh more costly.. The
method adopted for electrical work is undoubtedly the
most economical and reliable for the prompt execution
of works, e could, however, effect greater economy
whieh @ould.at the same time encourage local.snter-
prise if restrictions on local purchase were removed.
We find it very difficult to work an estimate when pyr-
chasing through the Direstor General of Stores. There
is no question that logal firms would welcome and benefit
by the withdrawal of theae restrictions. » It would aiso
encourage Biitish firms to open branch offices in India
which is a great want that 1 have been rtriving for in
connection with this presidencys (Attention is invited
to the instances quoted at the end of this statement.)

187. (II.) Encouragement - pf other agency.—¥~ dan

epeak with some assurance on this matter in connectién .

with civil enginéering works, having had experience aa
a mupicipal engineer. While municipal works are
carried out generally. at cheaper rates than those of the
Public Works Department 1 have no hesitation in saying
that such work does not compare in quality with that
of the Public Works Department. My experience of
municipal work is that conditions sbsolutely preclude
reliable and first class work being carried out. This
applies to roads and sanitary building work as practi-
cally no local boards or~municipalitics are in & position
to do sny electrical work, The work of a municipal
engineer’s office has to be experienced to be understood,
and the difficulties the engineer has to contend with
in India are unlimited and insuperable, and bear no
comparison with any other country in the world. To
attempt to dismiss contractors or establishment for
bad work is more likely to result in the dismissal of the

»

v L -

municipal engineer, Minor repair works & municl-
pality might undertake: they would undouhtedly wel.
come anything that would bring in extra expenditure,
but the quality of the work would not compare with
that of the Public Worka Depariment and in print of
ecoftomy it would certainly result in & small mving on
one hand and greater loss on the othet.

{2). When electrical work was commenced it was given
out on contract to local firms; in many oasre, however,
aithough this work was executed at exorbitant mtes,
the results were so unsatinfactory that government was
involved in considerable loss which resulted in orders
being passed to discontinue giving work 1o certain
firms. As far as elecirical contract work is concerned
therefore we have done our utmost in thia reapent.
Mushroom firms sbound but electrical work must he
done by skilled labour and such labour ia vory limited
in India ; we are now trying to meet this labour difficulty
by licensing eleotricians. In electrical work, more than
any other, unskilled work rapidly yields disastrous
resulta. We had an important installntion done under
contract by a local firm in 1913 which has not even
survived itsa completion, and consequently has not yet
been taken over. The work will imve to bw redone
eventually by government. Theq work was given on
contract to encourage and aasist the firm aitheugh it
could have been carried out directly by government.

{3). To encourage local electrical enterprise we must
encourage ** turn over ', that is, sale of material, in the
first instance, by local purchase and by standardising
preasures of supply so that stocks are not too waried.
Local firms only undertake contract work with a view of
selling their material, they prefer to sell the material
direct rather than undertake the erection of it.

{4). As regards electrical work which is of & spooial
nature, it is quite imposaible te employ loca]l baards for
consatruction or maintenance of such worka,

188. (IV.) Relations with other depariments and sub:
branches.—The electrical branch of the Public Works
Department does work and givea assistance freely to
medical and educational depariments in connection with
their electrical apparatus, and experience shows that it
would be more economical for government i wsuch
departments made greater use of the expert knowledge ~
of gis office in guch matters.

. The relations between sub-departmenta of the
Public Works iteslf are satisfactory but poasibly might
be improved if the Department was organized on a
different baais, so that the heads of various branches
were in a better position to moet and discuss matters
persorinlly., Thet only instance I know of conflicting
intereata aflecting work is in the case of the Telegraph
Department which is an Imperial department with the
monopoly of tolephone work for all India and thereby
prevented the introduction of & most useful system of
telephone inter-communication in & government office.

189, (V.) Deoentralisation.—The operationa of the
Pablic Workd Department comprise all branches of
engineering, the printiple of which come wunder tho
following heads :~—

Irrigation ;
. Buildings and Roads ;
Electrical Works ;
Sanitary Works ;
Mechanica] and Water-Worka.

These branches centre in two Chief Engineers, the
Secretary to Government, and the Joint Becretary to
(overnment. Either one or the other of these officern
has to be an expert therefore in branches of enginser-
ing- with which he may not have any experience and
therefore has often to decide on points :n which his own
experience camnot guide him. These branches should,
1 think, be separately represented and shonld be collec.
tively under the Chief Engineer and attacbed to his
office 80 that he has at his immediate disposal experts
in each branch ; these experts should be Chief Engineers
of their own branches and deal direct with theis own
Executive Engineers. They should bave mechanical,
electrical or sapitary laboratories and complete libraries

h
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at their disposal, and every possible facility should be
provided go that these officers axe always up to date
and thoroughly expert in their respective branches.
{2). Executive Engineers shouid be given greater powers
than at present, and should be relieved of account work.
An Executive Engincer st present is uiduly hambered
with a tremendous amount of office and account work,
so much so that he practically becomes & clerk instead
of an expert engineer. In my own case accounts matters
involve my signing my name at least 1,200 times on

warious forms, ete., every montlr in a period of fourteen -

days. This practically ties me to my office table at
headquarters and prevents my giving necessary and
important close supervision to works in the presidency;
this has directly resulted in great loss to government
The Executive Engineer shquld therefore be relieved of
all acoount work and have under him an accounts officer
solely responsible for such work. At present & mass
of accounts have to be sent to the Accountant-General
twice in each month purely for audit purposes. This
represents an .enormous amount of labour involving
endless correspondence which could be avoided at =
great saving to "govemnment if* the accounts were fre-
quently under audit by travelling suditors as done in
the case of municipalities. In my own case about 50
per cent, of my time would be saved to government
if this course was adopted ; it would react at once in
increased efficiency of establishment and improvement in
work generally, through being able o exercise more
supervision.

{3). I can only say that having worked as an Executive
Engineer for some time I do not yet know all the Code
roles and hope I never shall have to. To attempteto
analyse the Code in detail is quite impossible, I should
like to see it entirely abolished and & new system intro-
duced based on commercial practice. I consider much
wider powersshould be given to an Executive Engineer.
He should be able to sanction estimates up to Rs. 10,000
and accept tenders-up to Rs. 25,000 and should also
be given a discretionary grant up to Rs. 10,000 to snable
him to execule minor works promptly. In my own
case petty original works have to be referred to govern-
ment for funds, the delay involved is always a source
of irritation apd inconvenience, frequently the adminis-
trative expense to government of sanctioning such
funds exceeds the cost of the actual work.

{4). The Executive Engineer should also be given wider
discretionary powers in executing works generally by
modifying rules 761, 328 (1), 312, 782, 1056. s

190. (VIL,) Education,—As regards electrical work the
system of education appears satisfactory hoat the diffi-
culty is that the classes who are able to take up theoreti-
cal engineering training in India are not those that
make engineers. The electrical engineer has first of all
to be & practical man, able to do work with his own
hands and show others how it is to be done. 'The bulk
of students that attend the colleges have no practical
ability whatsoever, never will and never can have it;
consequently, these students after qualifying are suitable
for purely clerioal or educational work .only. Bhe cap-
able, practieal engineer is to be found in the uneducated
classes, and I have had many instances of such men
who, if they had been able toa acquire theoretical traims
ing as well, could have risen to high appointments,
On the other band I have had innumerable instances
of the educated olasses who have taken high degrees
in engineering both in India and Europe* who had ab-
solutely no eptitude for engineering work whatsoever,
‘Education in the former cace is mogt necessary while
in the latter case it is absolutely wasted.

191, (VIIL) Practical training.—It is ‘vesy -diffi-
cult to know how to meet these conditions, but I think
a system of practieal training in workmhops with evening
olasses should form the preliminery qualification for
entry into techpioal colleges. It is n to assure
that; the student has practical ability before he receives
thegretioal training as an engineer for electrical works.
- In my opinion, 90 per cent. of the students who go
through technical and engineering colleges at present
ure ~ntirely unsuited for engineering work.

. i
: (2). The edugational authorities seem to consider that
the Practical training which they give students in a
college is adequate for making them Yualified engineers ;
this seems to be the principal fallacy of the system; -
the practical iraining the student obtains is valueless.
I speak from personal experience of $h# practical train-
ing T received mywelf at.ghe principal technical college
in London as compared- with the subsequent training
I received as an apprentice. Practical training can
only‘be acquired in large engineering works, and govern-
ment should provide that prospective _engineering
studenis can obtain such training by apprenticeship
through a complete course in railway workshops and
large manufacturing firms; this course should be pre-®
scribed - z0 that the student obtains experience in all
branches and is not merely tied down to a lathe or a
vice for the whole period: .of his apprenticeship. . A
student should also 'enter as a paid apprentice and not
as a pupil, and be liable to immediate dismissal for
obvious incompetence. - .
192. {Qeneral) In connection with' the engineering
establishment of the Public ‘Works Repartment, I would
invite attention to thie conditions of service.of temporary
engineers under covenant, appointed by the local Govern-
ment, as compared with the Imperial emgineers ap-
pointed by the Secretary of State. The qualifications
of such engineers may be as good or better than those
of the Imperial engineer but the conditions of service
‘and emoluments bear no comparison. Taking my own
onse as an example, after 10 years' service withy the local
Government spent in organizing and developing an en-
tirely new branch of engineering, my emoluments are
17 -per cent. lesa than those of an Imperisl engineer,
and I receive no pension or provision for retirement,
The local Government cannot itself appoint a temporary
engineer without the sanction of the Secretary of State,
and it has bappened that, after engagement on certain
definite terms by the local- Government. the Secretary
of State has, some considerabls time after engagement,
modified and amended those terms. This could not
possibly occur in commercial or any other service. - I
congider therefore that the local Government should
have absolute suthority to appoint temporary officers ~
at once and on terms uniform with those of the Imperial
engineer if the qualifications of the officer justify it.
(2). There is no question that the Public Works Depart.-
ment is a highly organised engineering department
with many brilliant engineers, but it is notiteabi¢ that
they have only made a mark in the engineefing world
in one branch of engineering, namely, Irrigation. Soms
of the best engineering ability of the Empire undoubtedly
enfers-the Department and apparently dieb thereswithout
any miarked result. In this respect the Department
seems to be respensible for the loss to some,extent of a
valudble national asset. The fault, in my opinion, lies
in the system ang organization oL the Department. The
system enablés an engineer, after Kaving joined, to sit
tight in his appointment and to risssawtomatically until .
he receives his pension doing only such work as he has
to do. He has no imwemtive for origidal work or to .
keep up to date in his profession. He has only to study
his¥ode and account rules and conform to them, and hia

~future is assured, unlike the engineer in " the epen

market whose future prospects depend on his working
continually, studying and keeping in touch constantly
with modern progresa and pushing himself by sheer
ability through a crowd of competitors.

(3). The Department seems to suffer from over-organi-
zation. It is analogbus to & large mill of many units
mechanically driven by chains of geared wheels, in
which the cutput and cost of work is high through losses
in gegring. In such case modern progress would demand
each unit should be goparatély driven with electrical
energy direct from the source of supply. Reorganiza-
tion on analogous lines in the Public Works Deprrsment -
would undoubtedly edd to its efficiency. The engi- -
neers should be given more responsibility and incentive
for original work ; sdveancement should be by shown
ability : the Code and account rules should be scrapped
aud an entirely new system based on modern methoda

’
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introduced. The engineer would fhen be-able'to loave
the Department as an engineer and find employment
elsewhers. The present system phractically rains the
Pablic Works engineer for any emplqyient outside
the Public Works Department. .-,

(4). The future progrems and developmént of Indis
demands s body of skiiled engineers which the country
itself oannot possibly supply at present, and is unlikely
to be able to supply for some generations to come. The
Public Works Dapartment is the best means of supply-

“ing that need if properly reorganised. Devolution of
engineering worksa at present to local bodies will, in my
opinion, be uneconomical, unsatisfactory and & retro-
grade movement that will retard the development of
the country.

e

Cases of loss and delay in ordering malenial through the Director
General of Stores.

1. In February 1915 we indented on the Direotor Goneral
of Stores for laboratory equipment estimated to oost £1,229,
The indent comprised electrical plant, switch boards and
instraments, The Director General placed the whole order
with 8 firm that manufactored electrigal plant only ; this

, firm then sub-contracted the rest of the order witha firm
- that mado switoh boards only; this firm in turn again sub-
oontraoted with an instrument manufacturer for the supply
of the instrument portion ; the result was that the Director
General's quotation amounted to £2,610 exoveding the cost

L

193. (President.) The witness stated that he had been
Electrical Engineer to the Government of Bombay™Yor
~the Jast ten years. He had taken a college diploma in
eleotrical engineering in England, and had specialized in
that saubject although, in the earlier years of his service,
he had done a certain amount of civil engineering. His
work consisted in erecting and maintaining all electrio
installations pertaining to government buildings, and in
giving advice to governmens in connection with schemes
which necessitated the issue of licenses under the Eleo-
tricity Act, since he acted aa adviser to government in
- regard to the administration of that Act and of the rules
thereunder. . His work extended throughout the Bombay
Presidency and included also the instaliations in Aden
and Sind, There were installations, mostly government
property, in Karachi, Belgaum, Jalgacn, Ahmedabad,
Mahableshwar, Poona, Rajkot, ete., which were in the
direct charge of electricians, engaged on a temporary
basis, and over which he exercised supervision,

194 There were vory few electrical firms, either for
contract work or supply, in Bombay, He counid think
of four only. Even these maintained ho qualified staff
oapable of undertaking the erection of an installation.
The weakness lay in the supervising staff ; in general the
men employed were quslified to manage the work in
the head office, and nothing more, although there might,
perhaps, be one man gualified to supervise work in out-
stations, .

195. It was very difficult to say how the coat of in-
* stellatione put up by government compared with - ¢he
cost of those put up in private buildings in Bombay or,
elsewhere because not only the rates, but also the quality
of work, had to be compared., Electrical inatallations ia
government, buildings differed entirely in quality from
those erected in private housks. The former generally
_cost from twenty-two to twenty-three rupees per point,
“while there were firms in Bombay which would carry out
an installation in & private house for ten to twelve rupees
per point, In one case, however, the work was perma-
‘nent, while in the othersit would probably require re-
doing within three yeass. Government had often to
redo work executed not more than three years previonsly
in bungalows which they took over,
196. He had had no experience of municipal work for
the past eleven years,
197. Referring to the rules regarding the purchase of
stores, the witness stated that it took much longer to get
stores through the India Office than to get them direct

s loval firm by £1.139; that & & doubled
e work; the material bes nol ywt hoewt

pphied,

3. Hatterics of & osrtain make were ordered ia 1918,
The Director General supplied batteries of anciher maks
which couid not be utilierd and contended that thess bas-
tetied were idontioal in all respects with thoss that had
been ordered but sfterwands sdmitted and regretted his
mistake, Batteries were then ordered and supplied looally
which involved goverament in & lom of y Ra, 4,000
and several months' deiay.

* 3, Switch boards orderwd through the Director Gener)
of Siores in May 1913 arrived broken sud 1§ years expind
before their replacement was affected.

4. A Cooper Hewitt printing machine was ardersd from
the Director Genersl of Stores ; on arrival, one lamp wae
broken, the cost was borne by this office ; & now lamp which
waa then ordered was again broken and the cost agnin borne
by this office. Lampe were then ordered from s looal Brm
and suppliod intact within thres monthe, A delay of nwarl
two yoars coowrred through this order being plsced wi
the Director Genoeral of Stores, . .

6. A motor pump estimated to cosd £60 was ordered
through the Dimsctor Gensral of Stores; intimation waa
received that the ocost would exceod the estimate by £165
the pump was purchased locally for £42.

8. Motors for printing maochines estimated to ocost £41
wore orderod through the Director (ienoml of Storm; s
oable was received intimating that the oost would be £108;
the motors wore then purchased lovslly at hsalf the
Director Genersl's oost, namely £64. -

of sapply
the oost
ity

Me, W. F. SrvART-MENTETH called and examined.

from firms in England, In the latter cawe they eould be
obsained in two or three months, while if the India Office
wero indented upon thers were indefinite delays. He
instanced the case of an indent which had been sent
two years ago and had not yet been complied with, there-
by stopping s most important work, It was true that
the war had delayed matters, but a local firm could
have obtained the material in & much shorter time, He
did pot attach much value to the inspections done by
the India Office. When he wds at homa he had made in-
quiries at the office of the Direoctor General of Htores
regarding inspections, and had found no cave in which
any examination or inspeotion had been carried out b
the Stores Department which could pot equally well
have been carried out in India. Firms in Indis not only
supplied exactly according to specification but also under-
took the responsibility that what they supplied was in
order, whereas, in the case of materials or plant obtained
direct from England, thers was slways considerable
trouble in replacing anything broken en roufe. Increased
local purchases of stores would certaiuly tend towards
the establishment end development of firms in India.
At present the Director General placed all orders for
electrical materials with certain firms in England ; it
local purchase were encouraged those firms would have
to come to India to get their work. There was, he
considered,-sufficient scope in India to admit of com peti-
tion among electrical firms, as work of that nature was
developing rapidly,

198. With reference to the system of licensing local
electricians which he had suggested with a view to im-
proving the quality of the work turmed out by them,
the witnees stated that in Bombay the main difficulty in
the exggution of electrical work and the maintenance of
installations was the lack of skilled labour, In order to
obtain a class of qualified workmen it was necessary to
license such men ss skilled electricians. In New Zealand
certain qualificatiqne were required before s man could
be granted a license to work as an electrical lsbourer, and
he advocated a similar system for Indis. Only men
holding such licenses could be employed on works. No
new legislation would be required. The question lnd
been discussed at the annual electrical conference, held in
Caleutta, and it was there decided that such & mensure
could be enforced under the Indiag Electricity Act. The
Bombay Lighting and Tramway Companies had aiso
complained in regard to the want of skilled labour, snd
had suggested that some such system of registered con-
tractors or labourers should be introduced.
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199. In regard to the suggested reorganization of the
- electrical branch of the Public Works Department to
which he had referred in his written memorardum, be
considered that the Electrical Engineer to Government
and hie staff should be a branch of the Public Works
Department and agreed that the branch ghould be under
the orders of the Chief Engineer, He adxyitted that
this was more or less the system at pressnt in force but
advocated its extension so as to emprace all specialized
branches, such as the mechanical, sanitary, eto. Tl_le
Yrrigation and Buildings and Roads Branches should, in
his opinion, be separated, and the Chief Engmeer_ in the
latter branch should have under him an expert in each
specialist sub-branch, Such experts should be at head-
quartera to facilitate discussion and reference on inter-
connected subjecta. This wes already the case in rega.rd
to the Elsctrical Branch but not to the Mechanical,
Architectural, Roads and other branches, ].EIig idea was
to have each of these branches under a specialist who in
turn would be under the Chief Engireer. In other words,
that the Chief Engiheer whould preside at a Round Table
of experts, so that, in considering any large project,
these experts could readily suggest improvements in the
project. It would be necessary to co-ordirate these
separete branches by plecing them under & single hefad.
(Mr. Kent here explained that there were two Secretaries,
one for Irrigation and the other for Buildings and Roads.
The Buildings and Roads Secretary dealt also with elec-
trical and reilway matters. The senior of the two dealt
with establishment questions. There was only one
electrical expert and that was the present witress. There
was & single Consulting Architect who also was under the
orders of the Chief Engineer and Secretary to Govern-
ment, Buildings and Roads. The same was the oase
with the Sanitary and Mechanical Engineers.)

200. The “burden of work thrown upon him by the
sccounts system was very heavy and considerable relief
was required. As s municipal engineer he had never
been hampered by -6 mass of accounts. Municipal ac-
counta were done by the accountant, who was absolutely
responsible for them, At gresent, although there was an
accountant in his office, he had to initial everything that
the accountant di¢. He sugpested that the accountant ke
empowered to deal] direct with the audit office in such
matters, and that the accounts branch be entirely sepa-
rated frof 1he executive branch ; if the Executive Engi-
neer wished to see how his works were progressing he
could always call for the accounts, but the work of book-
keeping and compilation of which he complained could
be dong a8 easily by the sccounts officer as by the Execu-
tive Engineer. At present he had to sign and send a

mass of forma to the Accountant-General at various in-

tervals for audit purpeses. His signatures, in most
cases, were & pure formality and a waste of time which
ghould be spent on technioal work, and if a system of
travelling audit were introduced the abové oculd be dis-
“pensed-with. The present travelling audit was simply an
office inspection combined with & check audit. Thé
monthly accounts should be done away with and travel-
ling audit should take the place of the present system,
the accounta, instead of going to the Accountant-General’s
office at the olose of each month, being audited from time
to time in the office in which they were prepared. -
201. There was considerable difficulty, in working in
accordance with the provisions of the Public Works Der
partment Code especially when work had to be executed
urgently. He had no discretionary grant from which he.
could incur outlay on urgent requisitions, and this some-
times occasioned congiderable delay and upnecessary
expense. So for as he knew the Chief I'ngineem under
whom he worked, had no discretionary grant for such
purposes, In regard to paragraph 761 of the Public
Works Department Code which dealt with the accept-
ance of tenders and of which he had complained, he con-
sidered that if the Executive Engineer were competent
to exeoute the work he should be empowered to frame
and accept tendera for it. His powers in this respect
thould therefore be considerably enlerged. He did not
wish to create the impression that that portion of the
parsgraph which necessitated the sulmission of tenders

. LT

of an undsualoharacter tb higher authority had been too
parrdwly interpreted by his buperiors ; He had merely,
in his written evidetice, enumerated such clauses as
might in hieopinjon suitably be modified so as to give
wore powgr~to the- Execntive Engineer, The sending
of documenta to government entailed deley which
could be avoided by conferring upon Executive Engineers
the larger bowers he had referred to. In regard to para-
graph 1058 which laid“down that no work might be
undertaken in the workshops of the Department other
than work required for the various branches of the De-
pertment, except under some general or special order of
the loeal Goveroment or Administration, he thought
that the rule was unnecessarily restriotive. To quote an ~
instance an electrical apparatus belonging te the Medical
Department went wrong, and he repaired the apparatus
at their request. The. Accoontant-General raised the
objection that it infringed the rule, although it was dons
by one government department for enother, He did not
kmow what the object of the rule wag; in the case in
point there was vo electrical engineering workshop in.
Pombey which could have done the work. There were
electrical firms which took up a certain_amount of repair
work, but they could not have repaired medical apparatua
of the type referred to. ’

202. He considered that both preliminary and gereral
education was over elaborated in India, and he often
found that students who came to him from the technical
colleges, although having received an elaborate education,
had no aptitude whatever for practical, mechanical or
electrical work, whereas the first essential for an elee-
trical engineer was that he should be able to wuse hiy
hands. The Victoria. Jubilee Technical Instiiute held -
classea in electrical engineering, and there was also &
course in electrical engineering in the Poona College of
Science. He had had experience of atudents from both
these institution®, and considered that neither was soff-
ciently praetical. Consequently, although the theoretical
trainie g of the students was sufficient, they were unable -
to apply it in practice. He had found some excellent
practical men among the uneducated Indians who, if
they could have obtained a better education would have
attained to much higher positions, but such men oould
rarely read or write. The remedy, ke considered, lay in-
an improvement of the preliminary .education. Youths '
should be allowed to go to workshops and become -
apprentices, and, after qualifying as practical men, they
should then go to the technieal colleges. He knew of no
gystem of night classes in Bombay, but considered that
it wonld be & great advance if such classes could be in-
stituted, . ' T

203. Practicel workahop training in Europe was given
both before and after the college training. He sould- not.
eay definitely which system wotlld be the mors advan-
tageous in India, but thought that practicsl training
before the college course would perhaps be, better as
showing whether the students had aptitude for practical
work or not. R - .

204. In regard to the conditiont of eprointment of
himeelf and of other electrical specialists, the witness
stated that he had been enpaged on a temporary hasis,
on afixed salary and for & fised number gf years, .He
considered that he should be brought on to the perma-
nent list ; it was an anomaly that while he was temporary
some of the men of his own establishment were perma-
nent. He did ot think it was fair that specialists should
be engaged on less favourable terma than civil enpgineer
officers appointed by the Secretary of State at home, ) -
If the qualifications of the former justified their selection,
it appeared unreasonable that the terms accorded to
them should be so preatly inferior to those granted to -
the latter. Electrica) engineerf should be reeruited and
treated on exactly the same terms as the Public Works
Department, officers of the Imperial service, and the local
Government should have power to appoint its own officers,
without the delay invoived in making referencesfthrough
the Government of India to the Secretary of State.
Though his agreement expired at the’ end of 1915, the
agreement for 1916 and opwards war still under corsider.
stion, and he did cot know what texms would be decided
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on eventonlly, He considered this a hardship and most
unfair on an officer, and that the local Government
should be empowered to re-engag? an officer at once, on
stated terms, on the expiry of his agreement.

205. (8ir Noel Kershaw.) Wherever thert was a public
supply government took its electricity -thereftom and
power stations were only built by government where
there was an important inatallation and no public supply.
Such plante were designed as economically as pomsible to
meet the existing demand plus a small margin for future
extensions. Government buildings only were considered
and no supply was given to the public. The mme policy
was adopted in regard to Government House installa-
tiamrs, .

208. With regard to the question ag to who shoald issue
the licenses which he had supgested, the witness stated
that under his scheme a licensed electrician or a Jicensed
wireman would,"in the first instance, obtain a certificate
from the firm which emplgyed him stating that he had
Leen engnged og practical work for some time, and alo
a oc1t'ficate that he had passed a wireman's examina-
tion, .., one from the firm and one from a technical
institute. Licenses would be issued to these men by the
Electrical Engineer te Government, or by government.
As to why a man who already possessed one certificate
from u firm and another from & techniesl institute should
also require & government license, he stated that he
considered it essential that some token of government
approval should be given, since government would,
under this system, have to satisfy themselves as to the
men’s qualifications. At present he could not get
trained men at all, and it waa possible for an ex-servant
to go out and seek employment on electrical work,
The whole object of the licenss waa to obtain a
class of skilled workmen, and be considered it neces-
sary that a regular licensing authority should be con-
stituted. Government issued certificates to inspectors
of boilers and prime ~movers, and a similar system
might be adopted with regard to electriciana. These
certificates would require to be renewed from time
to time. The question of permitting municipalities to
issue Hcenses had been discussed at a conference of
electric inspectors, and the conclusion arrived at was
that it would be hopeless at present to give that power to
municipalities, and.that it would be better to recognize
only government certificates. In London, a certificate
was given by the City and Guilds for wiremen's classes,
kut this did not preclude other people from working as
wiremen, and there was no necessity to base the certifi-
cate on the result of an examination. If licensed lahour
could be got, the next step should be to get licensed con-
tractors and compel them to use licensed labour. He:
would pot however make it & condition that they should
use none but licensed labour, It would be sufficient if
the foreman engaged on an installation were licensed, to
ensure the employment in that capacity of a man who
knew the rules of construction and the main principles on
which the work should be carried out. .

207. In reply to a question as to what he meant by the
term * commercial practice ” when he suggested in his
written evidence that the Public Works Department
Code should be abolished and a new system introduced
based on commercial practice, he explained that he would
place the Executive Engineer in the same position as that
in which the manager of a branch firm in India is placed,
with considerable responsibility, and able to do a great
deal more than he could do under the existing rules. At
present. the Executive Engineer had little or no power of
initiative without reference fo the Superintending Engi-
neer or other superior officer. As to whether he had
worked out any scheme based on commercial practice,
which kept in view the fact that commercial firms need
logk only to their own interests whereas the Exeocutive
Engineer was working always in the public eye, he stated
that he had not done so but suggested, as a single instance,
that insfead of having to account for his expenditure
under eight different heads the Executive Engineer
should carry out his work under two heads only—repairs
and original works—and leave the further ajlocation to
be done by the accountant,

208. (Mr. Mackenzie.) With regard to & proposal pu
forward that the Government of Rombay should m;t;‘x:
a government buver, not an official but & man of business
who rould act on their behalf as an agent for petting
supplies of storen, ete., he considered that it would be 5
very much guicker, more mtisfactory, and eanier method
than that of indenting on the Director Genrra) of Storea
It wan mugpeated that such a huyer could nbtain tendem
from firma both a® home ard in India. and that if anv
plant or materinls were ursently requited, he could cable
home, get the tenders. and fay them before the purchaser
who would te ahle 10 make hin molection, A certain
pereentage would be paid to this agent who reed net
- necessarily be 8 whole time man, bnt ore in trade and in
touch with all the firms, He would be responsible for
the poods keing up to sample and grvernment would
get the very beat materials poasitle and mave themselves
the tronble of calling for ternders from all the different
firma. The witness thought that this procedure wounld he -
infinitely better than the present procedure, tut did not
think that thin would be a better rystem than that of
allowing the Executive Fngineer to order direet from
home or from firms in India, expecially na it was some.
times neccesarv to make modificationa doring the execy.
tion of an order. Ho wan not mire that better terma
could be secured from firma in England through such a
boyer than could he had from branch firms entablisked
in India, and he wan desiroun of seeing firme encouraged
to come ont to India and believed that if thern wers
-prospects of a mufficient furn.over they wonld do so.
For this reason he suggested that the purchasen rhould be
made in India.

209, (Rai Bohadur Ganga Ram.) The witness stated
that he obtained a diploma from the City and Guilda
Centra! College. He was articled to a firm of hydraulio
and electrical engineers in London, and did a certain
amount of civil engineering work. He had taken s
course in the City and Guilds for two years, and in the
last year had apecinlized in electricity. He had heen
doing electricel work from the time he came to Tndin,
He was appointed municipal engineer in Darjesling and
thereafter was at Lahore for one year, but left the latter
appointment because there was no electrical wark there.

210. His main grievance in regard to his siatus was
that the local Government was not empowerad to fix
terms for him. In his own case hin agreement had expired
a year ago and he hid been working ever nince without
knowing what bis actual position was. He thought that
he would be even worse off than ot prosent if. having
been in government servica for ten years, he were to
leave it and start private practice, as experience and
training in the Publio Worka Department were not held
in high esteem by engineers in other parta of the world, .

211. He waa precluded from accepting any fees of
commissions for private practice without sanction from
government. He considered that if eleotrical engineers
were altowed private practice as in the case of mediral

-men it would add to their experience and increase their

efficiency. He considered, however, that the concession
should not be given in the case of subordinate officers of
the Public Works Department as there was & danger of
the privilege being abused, and quoted cases which had
occurred in his own office where instroments had been
smuggled out for private use by subordinaten. He could
give advice in regard to any electrical scheme which did
not entail any expense to government, but Lefore he
could take a fee he had to refer the matter for sanction.

212, As to the svggestion that the Dircctor General of
Stores-ehould be in India and not in England, he con-
sidered that it wonld be better and more expeditious
than the present arrangement ; but he still thought that
the best method would be that of ordering the materisin
direct from the firm. As practically no electrical sppars.
tus was manufactured in Indis he did not know whe-
ther, before indenting for an article on the India Office,
any certificate waa required that similar articles
of Indian manufacture were not available in India.
(Mr. Kent pointed oot that such a certificate was
required. )
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213. {Mr. Kent.) The witness explained that it was
only in places where no electrical supply scheme exisied
that government would coneent to put up a plant to
supply government buildings with electricity. Govern.
ment invariably took their supply from public supply
companies, where available, -

214. With reference to his remark in his written evi.
dence that the administrative expense to government of
sanctioning funds sometimes exceeded the cost of the
actual work he stated that he was referring to the neces-
sity for obtaining sanction for very small sums, sometimes
only a rupee or two, for the execuntion of original works.

* 215, He maintained, as stated in his memorandvm,

e - -
that government service had s"somewhat desdening in-
flvence. As to whether he*wonld be as valuable as he
was if he were made permanent he replied in the affirm.
ative, but pointed out that if a man roze purely by rota-
tion and had no incentive to become proficient in his pro-
fession, it was bound to exercise a deadening influence
on his work. Tn explanation he added that he did not
make a grievance of the fact that he had not been made
permanent, nor indeed was he particularly anxious for
permanency. His only point was that local Governments
should have power to appoint electrical engineers on
suitable terms, without reference to the Government of
India. ’ .

" Da H. N. Atrzs, B.S0., Pr.D., Principal, College of Engineering, Poona.

Written, Siafement.

-218. Aa far as the lecture room work is concerned T
consider the present course for the B. E. degree of the
Bombay University satisfactory for training engineers
to meet the needs of private agencies, as well as of
government. .

217. It is felt, however, that far better results conld be
obtained if a Iarger amount of practical work, and partic.
ularly of workshop practico, could be included ; and a
proposal to increase the duration of the course from
three years to four yesrs, leaving the syllabus for the
written papers practically unaltered, and reguiring &
conniderable extra amount of practical work, has been
approved by the Advisory Committee of the College, and
by the Faculty of Engineering of the University, ‘This
will probably shortly be placed before the Senate of the
University.

218. Up to the present there has been no special pro-
vision in the College of Engineering, Poona, for training
men of the overseer grade, but the majority of our
graduates have to take up work of this character. Asa
matter of fact, government appoints the candidate who
takes the first place at the B.E. examination as Appren-
tico Engineer, and he rises to the higher gradea of the
provincial service automatically. They also appoint three
passed B.E. candidates annually as overseers, and these
men, who may only stand a few marka below the first
men, cannot, under ordinary circumstances, rise above
the rank of sub-engineer.

219. Many of the passed B.E.'s, however, attain the
rank of engineer in the neighbouring feudatc)f;v atates,
Eﬁth municipalities and local boards, and with private

Tms.

220. There certainly seems to he room for a three
years' course, of a thoroughly practical nature, interme-
diate between the engineer’s courge and the sub-overseer’s
course, and the Advisory Committee have recommended
that such a course should be introduced. A detailed
syllabus for the same has been drawn up by the college

staff, and will be considered by the Advisory Committee *

st their next meeting. It is considered that the amount
of theory it is proposcd to teach in this diploma course
will be quite sufficient for the olass of man it is proposed
to train, and it is hoped that those who have been through
it will prove more satisfactory assistants than those
who, often with great diffieulty, manage to pass, with
merks epproaching the minimum, the present B.E. course.

221. The gub-cverseer course has recently been re- -

vised. It is exceedingly practicsl and is turning out a
very useful type of man. :
222. Presumably the proposed changes in the Publie
Works Department will not diminish the total number of
wen of the engineer grade required in the presidency, and
there will also be openings for men who have taken the
diploma course and the sub-overseer couree, either under
government or with contractors; so that any such
changes need not be considered in connection with the
proposed changes in the collcge coursea.
. 223. Considerable extra expenditure will be necessary
in order to introduce the new courses, both for additional
staff and for extra accommodation and equipment in
workshop, drawing halls, lecture rooms and engineering
musenrs, if the work is to be done satisfactorily. It is
YOL. I '
1

hoped that when the war is over, goverpment will be
able to provide the necessary funds. .

224. Tt is proposed to atart a achool of architecture in
Bombay, and to introduce & degree in architecture in
the Bombay University. This is also being delayed on
sccount of the war. Although no special instroction in
architecture is now given in this college many of eur
gradustes obtain employment in architects’ offices in
Bombay. When the degree ja introduced the pressure
on our sccommodation here, which i8 evidenced by
constant endeavours in the Legislative Council to increase
the number of annual admissions, will, it is hoped, be
somewhat relieved. T e

225. The college is able to aitract a number of young
men of considerable ability snd, as the nomber of appli-~
cants is large, it is possible to select candidates whose
educational qualifications are of such a nature that there
is a probability of their being able to go through the
course satisfactorily. With the proposed new courges
there ghould be no difficulty whatever in obtaining a
sufficient number &f men of good sbility to be triined.as
engineers and also men of sufficient ability for the diploma
course.

226. It is hoped too that improvements in the “high .

schools: of the presidency will gradually make the men
that come to us more practical: Until recently the edu-
cation given in these schools has been very bookish, and
meany students are inclined to rank their memory above
their intelligence.

227. The question of the training on works of our civil
engineering studenta is a difficuls cne.  Only the Appren-
tice Engineer appointed annually by government is

“formally given a course of training in the Public Works
Depariment. R

228. There is a feeling among the college staff that the
overseers and sub-overseers should be regarded as being
in training. when they join the Department, and that
their superiors, while making them do their rontine work
properly, should regard them as pupils and, .as far as
possible, vary their work from time to time, co as to
enable themto get an all round experience. -

229. The nofe books sent in to the college periodically *

by the Apprenticé Engineers, under government regu-
lations, do not alweys show that the training of thege
young men js carried out by giving them work to da
and seeing that they do it properly. A welecome change
of method was noticed recently on the part of one Execu»
tive Engineer, who placed’ the Apprentice Engineer in
hie office for a month sand made him do the work of the
head clerk who had gone on leave. Too often the note
books only seem to record that the Apprentice Engineer *
bas a sort. of roving commission to visit works in progress
where he makes sketches and takes notes, but cannot be
eaid in any way to supervise the work er to control
labour. This was noticed when owr new laboratory
building was constructed. ; :

230. Tt would certainly be a most excellent thing if all
who go throngh the proposed engineers’ course could be
given o real working apprenticeship, either in the Publie
Works Department or with private firms, not aa gentle.
men of leisure strolling over works with & note book, but
being placed under firm authority, and expected to earn
a small living wage by hard work ; being at the same time
privileged to have & variety of experience.
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231, (President) The witness stated that he was the
Principal of the Poons College of Engineering, with
which he had been connected for the past 15 years, first
aa Professor and then as Principal. He was not a member
of the Public Works Department but belonged to the
Educational Service. He joined the coliege as Professor
of Physice and electrical engincering ;: he had no degree
in electrical engineering, but he had studied at the
Central Technical Institute for about a ycar, and had
also had practical experience with Meners, Siemens
Brothers before joining the service.

232, The annual number of admissions to the college
were about 50 to the civil engineering (B.E. Civil)
ovourse, 10 to the B.E. Mechanical course, 30 or 40 to the
workshop classes for sub-overscers, 8 or 8 to the Electrical
Apprentices’ course and 15 to the Mechanical Apprentices’
oconrse. The question of introducing an intermediate
course in civil engineering, a8 at Roorkee, had been under
consideration, and the Advisory Committee had recom-
mended to the University that three separate conrses for
engineers, oversoera and sub-overseers should be insti-
tuted, It was intended that the higher civil engincering
course, from which the provincial engineer would , be
- taken, should in future extend over four yeara, while the
upper subordinate course would last only three years,
the latter being simplified and mademuch more practical
than* at present. The lower subordinate course had
recently been revised so as to cover three years. _

233. It was difficult to asy what was the average age
at which studenta entered the higher-course, which was
at present common both to engineers and to upper sub-
ordinates, but it was probably about nineteen or twenty ;
it tended to gdt somewhat high a=, although the
minimum educational qualifications required were fairly
low, a number of graduates competed who were rather
older. These graduates had slready finishod their
general education in the Arts colleges, but in making
eelections he insisted that they should have taken
mathematics, chemistry, or physios as their subjecte in
the B.A. examination. -

234, He was averse to any lowering of the educational

very large demand for adminsion to the Poona Coliege of
Engincering, and as many as 300 applications for snirencs
had been received in one year, mostly from men who were
more or lesn qualificed for admission. There was o
fair acope for the employment of enginerss in normal
times, bot on sccount of the war the demand had dn.
creased alightly.

238. He had tried to keep an account of the careerm of
his students. The number of govornment appointmenta
for parsced studonta was limited to four—onn Apprentice
Engineer and three overscera. Other studenta got
appointments in special dopartmonta mich aa the Rani.
tary Department and in the municipalition, or in native
statre.  There waa scope in Indis for the smplovinent
of the atudenta turned out from the Poona College of
Enginerring, but not all as sngineers—many of them
took np appointnients as oversoors,

239, The limitation of the number of adminsions to
the Poona Colloge was based on the sant of accommoda.
tion and the inadequacy of the staff to cope with more,
It waa, to a large extent, & question of funda.  1f the
oollage was to be expanded and more men teained, it
would be considered better to splft up the courses, train-
ing some father more and others rather lems,

0. Private enterprisn afforded scope for the employ-
ment of students, and the Parsoe students all went into
firma of that nature and into municipal sarviee, As far
#s he knew they never entered government mervice
now-a-days.

241. He considored that the coursea In the Poona
College of Enginoering when modified as propoand would
not only meet the noeds .of government sorviee, but
n;:lequntoly moet tho nesds of private enterprise in India
also. -

242. There was no difforence hotwoen tho colars of
engineer required by governmont and by a private Arm
end although the collegn was designed with the primary
object of turning out civil engincers miitahle for govern.
ment sorvice, they were equally suitable for private em-
ploymont.

243, He thought that the staff of the Poona College

qusalifications required for, admission with a view to/ waa adequate for what they wore doing ot present, but

obtaining men at an earlier age, considering that such a
proposal was neither advisable nor practicable, althongh
there were advantages to be gained by fixing an age
limit ; the men he was trying to get, and whom he found
entirely satisfactory, were those who had passed the
previous examingtion and bad shown that they had a
very ppecial aptitude for mathematics and had done well
in English. He generally obtained such men at about
eighteen years of age, as they finished their school
course at about seventeen years. He would not advocate
lowering the age of admission to eighteen or eighteen
and a half years, but would prefer to put it as high as
twenty, *

235, He could net advocate any scheme under which
boys who had passed only the matriculation standard
would be admitted to the college; and thua given a
longer experience there, aa he considered that it was
advisable they should get their knowledge in the Arts
colleges ; thie had the advantage that théy learnt more
or less to understand Englishmen’ talking English. A
good many~of the students who came from the high
schools, where they had been tought entirely by Indians,
had & bad pronunciation and found difficalty even in
taking down dictation from an Englishman. It was
more satisfactory to allow them to acquire their know-
ledge of English in the Arts college rather than to teach
them English in the engineering college.

236. He did not consider that their liferary education
was too extensive ; in fact there were many people who
objected to taking a previous man at all and he himself
would not he willing to accept any lower qualification.
Hig predecessor bad thought it best to take graduates as
far as possible.

237. It was necessary that some limitation should be
placed on admissions to the college, in order to keep
down the classes {0 a ressonablg size There wae o

it would require augmenting somewhat when new coursea
wero introduced. It waa, in his opinion, quite satinfac-
tory. The-men to fill the higher appointments in the
staff of the college were, in general, resruited through
tho India Office direct from England, but the last appaint-
ment waa made during the war, and, as they could not
got a man from England, they obtained one in India who
had had & wide expericnce of railways, A portion of the
ataff of the college was recruited from the Publio Worka
Department, and they had at prosent a professor who
had been an Executive Engineer in the previncial servioe
20f that Department ; he would revert after three or five
years’ service and another offieer be deputed. A good
many of the junior staff in the engineering branch of the
oollege were got from the Public Works Department.
244. With regard to the suggestion that the present
‘system did not allow for specialization in the differont
branches of engineering, and to complaints which had
been made that the coliege turned out civil engineers
not specialized in any partioulsr branch, and that four
years ago there had been more specialization than there
was at present, he considered that it was desirable that
students should be more or less all-rovnd men when they
left the college. He thought that the men turned out
at the present time were better, even in special work,
than those previcusly turned out. A great many people
misunderstood the functions of the college which eonld
st best give only a preliminary training, Students had
to get their practical training outside. In the new
courses, the college syllabus would be revisod so as to
include a substantially larger smount of workshop prac-
tice, and it was not necessary to go further than that.
245. It was rather s moot point whother practical
work should be given before, after or during the college
course, and one vpon which he preferred to exproms no
opinion, This queption had, however, been carcfully
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considered by the Advisory Committes and the general
consensus of opinion was that, on the whole, and having
regard to Indian conditions, the best plan was to give it
after. A schome for the combination of the practical and
theoretical training of students, which anta:ilad spending
half & year in tho college and half & year in the' work-
shop, had also been considered by the Advisory Comm:ptee,
but had been rejectod as unsuitable for Indian conditions.

248. Both he and the members of his staff, judging trom
the atate of the note booka of students who were under-
going practical training after the completion of their
college course, which note books according to govern-
ment orders are periodically sont to the college for oxami-
nation in order that the college authorities may be able
to judge of the adequacy of the training given, wore
under the impression that such students were too often
treated rather as visitors on the works, a pogition which
was not caloulated to give them the training thoy
required.

247, He had seen an Apprentice Engineer going round
the works taking notes in a note bock when the new
laboratory for the college was being built, and this ha,d
helped to confirm® the impression. Some Executive
Engineers certainly did take an interestin training the
students and gave them something definite to do. There

was no provision made by the college for the, practical -
training of students who did not sedure government

appointments after the completion of their course, as far
as the higher courses were oconcerned; but thers was
provision made for apprentices in the mechanical and
electrical branches. The average number of students
who passed out of the higher civil engineering class was
35, of whom four got government appceintments.

248. It would be an excellent thing if the Public Works
Department could take a number of passed students for
practical training for at least one or two years after they
completed their college course, and if possible similar
arrangements should be made with certain private firms,
It was, however, doubtful, whether meny atudents, unless
they were forced, would undertake such a course of
training, even if arrangementa were made by the Public
Worlks Department. In the case of the higher mechanical
branck, they had made a recommendation to the Univer-
sity that studenta should not be given their degree until
they had received two years' practical training, but he
was sfraid that the University was unlikely to agree.

248, On three proposals which had been suggested to
the Committee being put before him, mz.,

(1) thet & premium should bo demanded from the
students for their course of practioal training,

(2) that students should receive this practical training
free of cost, and . )

{3) that students should be paid to ynderge this prac-
tical training,
he waa of the opinion that some sort of inducement should
he given to the students. Some of the mechanical appren;
tices received & stipend, and the firms to which they went
paid them something in addition, 50 that altogether they
got a living wage. He would agree to the postponement
of the grant of a degree until a student had had two
years' practical training, and that this practical training
should be considered as part, of the degree course, but he
doubted very much whether the University would accept
such a proposal. As slready stated such a proposal had
been.made to the University in the oase of the mechanical
degres, and the result was awaited. As to the sugges-
tion that & second degree or diploma should be conferrfd,
by some suitably constituted body of engineers, on
atudents having hed two years’ practical training he

doubted whether such a body existed in India,. but -

the suggeation would commend itself to him if such a
body were constituted. He had no practioal suggestions
to make pn the point. .

260. (Sir Noel Kershaw.) There waa great difficulty in
keaping a record of his men's careers after they had Jeft
the college. He had tried in various ways and had
asked them to write after leaving college, but his efforta
had not been altogether successful.

261, Very little manual work was actually done by
apprentices engaged on publi¢ works ; their time should,

‘& pay

he thought, be mainly spent oh superintendence and not
on doing manual work themselves. . .

252. Sub-overseers went to the Public Works Depart-
ment, and were put on work at once although they had
no previous practical experience. They drew the pay of
sub-overseers and were not regarded as pupils.

253. (Mr. A. T'. Mackenzie.) He thought that a better
class of teachers would be secured if better salaries were
given to them. Every effort wds made to get the best
class available for the salaries that were paid,

254. As to the grounds on which he chose the sub-
ordinates who were employed as instruotors, the main
qualifications required of such men wers that they should
be graduates of the college, practical men and able to
speak English fluently. For a vacancy which had just
ocourred, he was trying to get the Publioc Works Depart-
ment to chooze a man,

256. (Ras Bakedur Ganga Ram.) There was a combined
course for the training of overseers and engineers ; over-
seers started on & pay of Rs. 60 plus allowances, In -
general, the first man on the list wes a graduate, but last
year it had happened that the first man had only passed
the previous, The minimum qualification required in, the
case of a sub-overseer was the school final which was
equivalent to the matriculation, These men started on
of Rs. 30 per mensem.

256. There waa a Professor of Civil Engineering in the
Poong Coilege end he was competent to lecture on special
subjects such aa sanitary engineering, but if tirerer were
to be further specialization in other subjects, such as
municipal engineering, etc., one professor would not be
able to undertake the whole work. Formerly an .officer
from the University was deputed to give lectures to

* students specinlizing in eanitary engineering.

257, Four men were given guaranteed hppointments
after leaving college, and the remsinder were provided
with posts im municipalities, native states, . local
boards and private firms.” Some of the men who had
left the college in the past had cccasionally taken up law,
but he thought thia was no longer the case. He had no
information as to whether any of those who were not
provided with government posts became contractors, bus
he doubted it; they had neither the business capacity
nor the'capital to set up in that line. He ¢ould not say
whether or not it would be possible to feach students
special subjects with & view to epabling them to become
skilled contractors, in the same way that men were
trained for business careers in the College of Commerce in
Bombay, and was unable to suggest any special means of
training & student with this objeot in view.

258, Some of the Parsees set up firms in Bombay, and

it was quite possible that of these some did contract
work. .
2569, (Mr. Cobb.) Some of the teaching staff in the
Poona College w ere permanent, but others were liable to
occasional transfers. The relations between the students
and the teaching staff were good and there had been no
trouble in that connection. - )

260, With reference to his.xromark that the boys turned
out from the high schools would be unable to understand
English, this was a qudstion of fact and was due to a
defect in the educdtion ingparted in the high schools. In
his opinion B.As."'at about the age of twenty were the
best material for thd® vollege training. Very few, how-
ever, gould pass thia examination at such an early age.

261, There would not, he considered, be enough students
to allow of specialized training in four or five different
aubjects after two-thirds of the course had.been gone
through, and, in the new scheme, it was proposed to take
only & dozen or 8¢ in the degree course sand, if this small
number were to be split up into small groups for special
instruction, the expense of training each student would
become excessive. Specialization should commence after
graduation. Students in the Poona College specialized in
two subjects, viz., civil and mechanical engineering, and
there was no room for further specialization.

. 262, (Mr. Kent) Under the new scheme the students
of the contemplated three years' oourse would attend
some of the same lectures during the first year as the
engineering students of the four years’ course, after which
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certain selocted men would be pickod for the latter. He
could not say .definitely how the details of the schemse
would be managed but the overseers would be put into s
separate class at this At first, at any rate, they
would attend certain lectures with the d oandidates
a8 this would conduce to economy in staff. Of the four
guaranteed appointments one would go to the Apprentios
Engineer, and the remaining three to the overseer class.
All that the men in the engineering course would thus
have to look to was one guaranteed appointment. He
anticipated that there would be no difficulty in providing
the remaining students with appointments, as Mysore
would probably take two or three, Baroda one, the
Bombay Municipality one or twoand so on. The Regula-
tion allowed government a oertain disoretion in regard to
allotting the guaranteed appointment to the first student
on the list but that Regulation had never been taken
_advantage of. He had discussed the matter some time
ago with Mr. Beale and Colonel Scudamore and they came
to the conclusion that exceptions should be of very rare
eccurrence,

263. Even if sufficient accommodation and teaching
staff oould be provided for as many a8 300 students {who,
he had previcusly stated, had applied for admission to
the college), there was not sufficient demand in the
Bombay Presidency for so large a nomber, Had there
been such a demand, he would cemainly have received
more applications from employers, and more advertise-
ments.calling for engineers would have appeared in the
papers. The result of such an extension would probably
merely be {0 launch a large number of discontented men
upon the country.

264. In selecting students for admission to the oollege,
he was gmdac! mostly by academioc qualifieations. Ques-

tions were asked as to their Lheoretical qualifications, and
if the replics were considered matisfactory, the men were
called for an interview. He laid great strem on the teces.
sity for a personal interview, which he vonsiderad 1o be
most important.

265. With regard to the suggestion that it might be
possible to create contractors by giving them & courss of
training at Poona College, he was of the opinion that such
& courss was not feamble, and was not worth conmder
ation.

266. Adverting to the student who ueed to go round
taking notes when the new laboratory as the FPoona
College was being built, he stated that it wounid have
been better had tnis man been smployed, for instance, as
the head clerk for a month or as an overscer for & month.
He would, however, have been unwilling to pus » man
with no practioal experisnce whatever in & position of
responsibility on suoh an important work &s the new
Jaboratory building.

267, (President.) The suggestion that the tims spent
in studying heat, light, sound, eto., might be devoted to
applied mechanios, materisls and dat.ula of construotion
would require very careful consideration. He waa per.
sonally of the opinion that the former subjecta could not
be out dovn. .

208, Tmere was no course of book-keeping and accounts

“in the oivil engineer's class. There was suoch a course

in the sub-overseer's class, and he did not think there
_was any neovssity to introduce it for the engineers,

269. (Mr. Mackenzie.) The fos for the engincer's olass
was Ra. 60 per toim for studerts who passed their quali-
fying examination in the Bombay University and He. 78
per term for those whd qualitied at any other Univaraity
except Bombay, for 2 terma » year.

- T. 8. DawWsON, Esq., Principal, Victoria “Jubiles Technioal Institute, Bombay.

Written Statemenl.

270. {(VII) Education and (VHI) Practical tralning.
~—As I have had little or no connection with the work of
the Public Works Department, ¥ confine myself to these
two pointe. /

(2). To quote the opinion of many persons whom I
interviewed with Lt.-Col. Atkinson in the inquiry of
1912, it would appear that the system of training for
engineers in the engineering colleges waa generally suit-
able, and produced & class of man who ultimately car-
ried out his work successfully, but that much of the ad-
vantage of this education was negatived by the fact that
men left their college with very little practical training,
with no ides of a business-like organization of labour
and materials, and with no experience of the control of
workmen.

(3). Practicsl training is most essential, and in this
country absolutely necessary, as from a fairly long educa-
tional experience I find it is not eufficient to say how
work is to be done,- but sotually to show practically
proper methods of executing such work, and, therefore,
praot.mal training should cocupy & greater period of time
than is at present allowed for in a college course, which
should be supplemented with at least one year of outaide
experience under some responsible engineer, and oppor--
tunities should be given to students actually to take part
in practical work and be tanght how to handle men and
materials economically.

(4). The age at which a student beginas his actual engineer.
ing education is & great handicap against him, and it is
hardly fair to expect a man to pass his intermediate
examination and then take a four years' engineering
courss, supplemented by a year's outside training, and
then at twenty-five or twenty-six years’ age to offer him
a salary of Rs. 50 per month, or about what is paid to an
unednecated carpenter or mason who is working under him.
Unless some conaiderable change is effected in this diree-
tion I doubt whether suitable candidates will be attract-
ed in sufficient numbers to meet the increased demand
for men which any change in the Public Works Depart-
ment establishment might make, or private enterprise
demand,

(5). As a remedy I would suggest that the enirance

etandard of the engineering colleges should be Jowered
and students induced to enter at an earlier age, that some
of the subjects at present included in the curriculum be
excluded, and more practioal work carried out, and that
in giving out contracts for government work it should
be insisted on that the contractor or engineer should
agree to take a certain number of students wha had com-
pleted their college oourse, give them administration and
control of sections of work according to their ability, and
pay them & wage of at leaat Re. 456 per month during the
period they are under training.
. {6). By reducing the age and standard of entry I believe
you would get & student keener on his work, adaptable
to change in eduocational matters, and more easily trained
in method and discipline than an older student whose
ideas are somewhat controlled by the literary stmos-
phere of his longer period of education. In other words,
take your material young and you can make something
of it, at least that is my experience in the Victoria Jubilee
Technical Institute.

(7). With regard to the courses laid down for the degree
in ¢ivil engineering, it should be clearly understood that
I do not deprecate the value of science, but whers the
time available is 8o short it appears to me that the amount
spent in heat, sound, light-energy, heat-energy, sound-
energy, prime-movers theorstical and practicsl, (purely
a pechanical engincering subject) might well be devoted
to applied mechanics, materials and details of construo-
tion, and a sounder treining in practical mathematics.

(8)- A great amount of improvement in the character
of work done might be made by extending the classes for
training building misiris on the lines of what bas been
started at the Technical School in Dhulia, under the con-
trol of the Committee of Direction for Teohnical Educa-
tion. In t,}ns class, selected students who have had &
three years’ training in carpentry are put through a further
course, where they are taught very simple mensurstion
and estimation of quantities and general building conatrue.
tion ; only a few of these men have yet been turned out
but the reporta received of their work are satisfactory and
amply justify a trial of the scheme in ather places.
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Mz T. 8. DawsoN ecalled and examined. ’

271. (Precident.) The witness stated that he was the
Principal of the Victoria Jubilee Technical Institute, and
had held that appointment for about cleven years. He
was also a member of the Committee for Technioal
Instruction, for the Department of Edycation, in the
Bombay Presidency, and a member of the Advisery
Board for the College of Engineering at FPoona.

272. His own institute was not a training college, and
did not give men collegiate courses at alls; it was o purely
technological institution. The staff was not an examin-

" ing body, except in ao far that the board oi the institute
appointed their awn examiners. The institute bad o
mechanical engineering section, an ,electrical engineering
seotion, & plumbing section and a sanitary engineering
section. As regards the sanitary engineering sectionm,
the title must be interpreted in its limited sense, as the
sourse dezlt rather with the repair and maintenance of
sanitary appliances than with sanitary engineering as
understood by a civil engineer ; instruction was however
given in a separate eourse in piping arrangements and
amall septio tanks, etc. There was a chemistry -section
which dealt with both organic and inorganic chemistry.
After instruction in these sections a student had tq dater-
mine which of the courses in applied.chemistry-he woulgd
take up, e.g., fuels, soap manufacture, dyeing, bleaching,
ete. There was a textile section which embraced spin-

ning, weaving, and complementary subjects, and in which
~ . there was a hand-loom weaving olass for the sons of

weavers. The instruction given im the institute was
therefore fairly extensive, but theronly branches which'
could be held to fall within the sgope of what is usnaliy
understood by civil engineering were the samitary engi-
neering and plumbing sections.

273, The institute was supported by government. It
recdived & grant from government, who had a controlling
voice in its management and nominated the greater
oumber of representsatives on the board. The institute
was under the control of this boarq, which contained also
representatives of the Bombay Municipality, the Mill-
Ovwners’ Association, and the Trustees of the Ripon
Fund.

274. As to whether the class of training given in the
special branches of this institution, the mechanical
enginesring branch, for example, was intended to turn
out & mechanical engineer or only a subordinate of that
profession, the witness stated that he used the term
" meohanioal engineer "’ as denoting & man who had gone
through the mill from the bottom. Such a man might
be a mechanical engineer from the start, and yet hold no
responsible position for many years. He was inclined to
think that the instruction given in the institute was
equivalent to that given in European institutions of a
aimilar nature, and the institute had, on more than one
oceasion, succeeded in getting medals from the €ity of
Guilds, London. -

276. The educational qualifications for admission to
the institute were the school final, or study up to the
matriculation standard, but it was not necessary that a
student should have passed the matriculation. The
institute generally got twice as many applicationd for
admission as there were vacancies. The minimum age
limit was sixtesn and no one below that age was admitted,
but older boys of seventeen and eighteen years were
taken in. The average age at present on joining was
about seventeen. .

276. The length of the courss at the institute was four
years, but in the final year six months of practical train-
ing was arrsuged for outside the institution in some
recognised establishment, where the studenta could see
work carried out under the charge of a responsible officer,
and learn to realize the commercial value of work. This
period of practical training was a necessary qualification
for the diploma of the institute. The diffioulty of get-
ting the men to do a prescribed amount of practical work
had previously been &0 acute that some four years ago a
rule was introduced by which no student was allowed to
go up for the annnal examination unless he had, during
the year, obtained at least 76 per cent, of the marks

allotted for practical work, both in the institute and
outside. This was now insisted on and the students
course might hence be said to be of the nature of a per-
petual examination. *

277. He did not agree with the views expressed that the
Poona Engineering College was unable to take in students
at the age the Victoria Jubilee Technical Institute took
them, because the educational standard of students of
this age was insufficient. He considered that the lecture
work of the institute was probably quite as advanced. as
any done at the Poona Engineering College, but the insti-
tute gave the students a good deal of general educational
instruction which was not undertaken at Poona. It
was true that when students came to the institute their
knowledge of applied mathematics was exceedingly poor,
but since they had atarted a eourse in this subject they .
were finding no difficulty in taking men of the age referred
to. oo

278. As to whether any difficulty was encountered on
account of deficient knowledge of English on the part of
the students, the witness stated that the boys who came
from Mysore and Madras had generally sufficient kmow-
ledge for the purposes of the institute, but that those
coming from the Bombay Presidency were not always
so good. No instruotion in English was, however, given

_ &t the institute as it had not been found to be necessary.

" 279, He was unable to say off-hand whether it wounld
Be possible to insist upon a yesr’s practical training in a
workshop for all students either before admission to an
engineering college, or after they passed out of such a
-college ; it would depend to gome extent npon whatsop-
portunities could be given to these men and whether the
authorities would undertake to provide such opportu-
nities, or left it to the students themselves to acquire the
experience. Tt -

280. Asked which of the thres following alternatives
he thought would be best ;

(1) that a certain amount of practical
be given before entering college ; - -
- J(2) that the practical training sbould be given during
the college course ; or

{3) that practical training should be given after com-
pletion of the -college courso ;
he stated that his opinion was that the practical training
should come after the college course, for the reason that
most civil engineering work oconsisted of surveying,
levelling, eostimation of weights and quantities, and
superintendence of works, the objeot being to see that
both the quality and guantity of the work were as they
should be.

28]. A scheme had been instituted for the purpose of
giving a practical apprenticeship of two yesrs’ duration,
with firms in Bombay, t0 students from the institute but
bad failed because, out of all the firms which had ori-
ginally agreed to take these students, only four wore
preparoed to fulfil their promise when the time came,

282, With rogard to the six months practical training
which his students took in their final year, the institute
had perscnal infinence with the ataff of the firms which
undertook the training, and hence experienced no diffi-
culty in placing the students. The men did- their aix
months’ outside practice in the first half of their final year,
snd took up a more advanced course in the last six months,
after which they sat for their final examination. In
regard to praotical training after the completion of the
course, he suggested that the engineer, or officer in charge
of the practical training of a student, should pay the latter
asum of at least Rs. 46 & month. In his opinion apprens
ticeship without payment was worthless, the student
himsolf taking no interest in his work becanse he was
receiving no payment, and the firm being apt to think
that it was not their business to look after him and ses
that he was doing the work given him, beoauss they were
paying him n¢ wages. If a wagoe of Ra. 40 to Ra. 45

.tra.ining should

-were given to the student, he thought that the engineer,

or officer-in charge, would see that the student sarned
this wage, and did as much work as he possibly couid.
He admitted that the English practice wes rather
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favour of the payment of promis by the stndents for the
practical instruction they received, and stated that this
had been so in his own particular case. But for Indian
conditions he was of opinion that the studenta should,
undoubtedly, be given a living wage, without which
neither they nor their employers would take any interest
in the instruction given. He further suggested that those
contractors who were given government contracts by
the Public Works Department should be bound to take
& cortain number of pupils for practical training. He
admitted that what he advocated was contrary to the
whola theory of contracts, which waa to secure the best
man for the work, but considered that nnless somothing
of thia sort was done it would not he possible to give the
students the necessary practical training. His suggre-
tion that the Public Workas Department should be re-
quired to take in hand not only studonts who would ulti-
mately secare sppeintmenta in that Departmenmy but
plso others as well was made under the impression that
& reorganization of the Public Works Department was
likely to take place. A training under the Public Works
Department would probably bo better than the training
under a contractor.

283, The Trades’ School at Dhulia waa one of the best
np-country schoole of its kind it the presidency, It was
not a technical institution, though it might, perhaps, be

called & technical school, and no ecience course had to be

gone through by the students. It was purely a trados
school which gave imstructions in oarpentry, .otc., after
which most gf the men, who had done their thrbe yoars’
course in this subject and satisfied the examiners, entered
& final coarse and were given an oppartunity of taking a
tw8 yesrs' course during which they studiod building
construction as applicable to very simple designs, and
elomentary estimation:of weights, quantitios, ete. The
school did not turn out men of the sub-overseer class, but
men of a type which might be compared with jobbing
builders. This scheme haa been in operation at Dhulia

-

for about five years. ' Lagt year all who passed out of

this school sucoeeded in getting mppointments, They
generally started on Ra.-20 to 25 & month, Two such men
were in business at Dhutlia’ doing building work and as far
as reports showed the sohemé was quite sucoessful, The

‘Committee of Directioh . for  Technical Eduoation had

submitted a proposal for the establishment of schools on
gimilar lines in other places in the presidenoy. The
general oducation of the men' who juined the Dhulia
school was about up to the sixbh standard in the verna-
cular. The best mon reached that.standard budid not
go boyond it. The students of this school were drawn in
nearly every instance from the her:ditary castes of carpen-
ters, smiths, etc., and the school had hence got hold of
the right type of men, but one man he remembered had,
prior to Joining the school, been some sort of minor offi-
. cial on a railway. No fees were charged for instruction
in the Trades’ School at Dhulia, and scholarshipa were not
given, Asked whether the men were fed as well as
educated free at this school, he stated that only the educa-
tion was froe, though the men were allowed, if they were
good enough, to take up small contracts for such fumi-
ture as desks, tables, eto, The materials were brought
into the school and the men were allowed to make them
up under supervision, and realize what they could. Some
of them, after completing their day’s school work, went
out and worked with contractors, as only six hours school-
work a day was insisted on. He added that this type of
institution could be developed with advantage to the
country, and that his committes, of which Sir Frederick
Sprott was a member, concurred in this opinion, The
mistris at the Dhulia school were taught a certain amount
of blackemith’s work so that they could make small
bolts, clamps, staples, and in fact anything that they
might require for a small contract. .
984, (Mr. Cobb,) Witness stated that there wore meny
schools in the presidency where training in hand-loom
weaving, carpentry and smith’'s work was givem, but he
did not think there were any schools which gave instrue-
tion in boot-making. He added that, at Pazel, instruc-
tion was given in sign-painting and book-binding, He
did not kmow of any achool for printing work in the Bom-

bay Presidency, but the Charch Miwion st Ahmednagar
bad a printing worka, He did not think that this works
waa & school of the natare referred to,

285, The curriculom followed in his institute oocuypied
the whole day. Inatruction started at preecnt at 10-3a.%.,
and lasted till 4-30 .. As s00n aa the new building for
the institute at Matunga was completed it waa pro-
posed to start work at 8 4. M. and finish st 8 p.M. sxorpt on
Baturdavs, The students now gave their whole time to
the inatitution : the electrical enginoering men, for
example, had to run the powsr station. and certain squade
were told off —thveo mechanical and two sinctrical—to go in
the morning t0 wee the coal wrighed and maintain moords
of the day's work. This system had been found srocess.
ful. Some agu the institute started an evming
class for machine.drawing. and lectures on applicd mochan-
ios, stcam and steam engines, but slthough it started
with 150 students the nembor dropped to something like
10 after six or seven months’ work. Thie he attributed
to the long hours the moen hiad to put in before the clanses,
and he did not think it possible to run evening schoole
uniess students were left froe during the day. A man
could not start at six in tho moming and work till mix in
the evening with only one hour’s reat during the day, and
then take-up othor work afterwards., He did not think
thars waa much hope of establishing evening clasma,
exoept perhaps on’railways. Thoers waa & school for
-apprenticos belonging to the Grest Indian Peninaula
Bailway, but although thess men wore let off in the
morning from ten ta twelve o’clock, and were paid their
time for going to the school, it was not a sucorns,

~ - 2H9. (Rai Bahadur Garpa Ram.) Askod whother the
- institate could supplement the inatrection given at the
Poona College of Engineering, by giving students a conrme
of practical training in certain snocial subjects, the
witness stated that the only subjrcta in which such train.
ing could be given were senitary and electrical engineor-
Jng. Ha thought that it wonld be fraxibln to give tha
mon who passed out of the Poona College, as sanitary
~ engineers, ond or two years' apprenticeship at the Vio.
toria Jubilee Tochnifal Institute, during which they
- would receive a practical training in sanitary engineer.
ing, and that his board would agres to such a propomal.
He could not, howaever, agree to take up any other class
of engincering except sanitary work for the purposo of
supplementing the Poona College courses.
. 287. He waa in favour of the suggostion that, as men at
Yresent entered the Poona Colloge at too lato an age, the
aducational qualification roquired for admission should be
reduced to the matriculation.

288, With regard to the suggostion that & boy of 1§
or 18 shounld have a two years’ training at the Victoria
Jubilee Technical Institute, and then go to the Poona
College, this wounld be of no use whatsoever, becauns there
was nothing parallel in the two systems of instruction, nor
would any practical object be effected if some of the better
studenta of his institute, who understood English better
than the majority, were selected after having been trained
at the Victoria Jubilee Technical Institute up to about
the age of twenty or twenty-one, and given the privilege
of entering the Poona College. Better engineers than the
class now turned out by the Poona College would not, he
oonsidered, be obtained by this means, as the courses in
the inatitute, in sanitary and mechanical enginecring for
instance, followed by a civil engineering course at Poona,
would produce a hybrid who would be neither artisan
nor engineer.

289, (Mr. Kent) The course at his institute extended
over four years, If, however, & man had received his
education in civil engineerin? at the Poona College, and
it was considered desirable for him to receive practical
training in some special branch of civil engineering work,
e.g., sanitary engineering, it would be pomsible for him to
spend only two yeara at the Victoria Jubilee Technical
Institute instead of having to go through the whole four
years’ course, by receiving his instruction in that class of
the institute which allowed of specialization in & techno-
logical subject for a period of two ycars. The four years’

" oourse at the institute included s number of subjects
which the student would probably have already studied



MINUTES OF

EVIDENCE. 30

9 January 1917.]

Ma T. & Dawson,

[C'mm'nueé.

at Poons, such as physics, chemistry and mechanics, all
of which formed part of the course in sanitary engineering
given at the institute, and such & man could, therefore,
apply his whole time to the practical study of the aubject
he took up. There were four examinations in plumbing,
for instance, in the institute ; these were progressive
examinations and the student who came from Poona
should be able to take the first and second year’s exemi-
nations in ene year, as he would be able to devote double.
the time to his special subject. The student ought also
to be able to take the third and fourth year’s examina-
nations in one year for the same reason. .,

200. Students of the institute received instruction in
physics, mathematics and ohemistry in the first year,
physics and chemistry in the second year, chemistry and
hygiene in the third year and hygiene in the fourth year.
Hygiene would, therefore, bé the only subject left for a
student to take up in the second year, and the resf of his
time could be devoted to the practical work of plumbing,
ote. Under these conditions the stident should there-
fore get thraugh the four years’ course in two years with-
out difficulty. ]

291. The length of the course at the schoel gt Dhulia
was three years, to which another two years were added
for the misirs class. The whole time of these ,men, was
not, however, oceupied by the school. st year they
were allowed three days in the week for work -outside.
Of the men in that school 95 per cent. came from thes
hereditary carpenters’ and smiths' castes. The three'men
he had examined last year had had letters offering them
work in the Public Works Depaxtment when they had pas-
sed their conrse, but he did not think that masons passing, -
out of the Dhulia school would be gompetent enough
to do mason’s work in the Public Works Department im.
mediately after leaving aschool. A JEVE

- .

¢, T

C. C. SWETENHAM, ﬁsq.. ‘Depqy‘jv,.Accountan#GenuaL :pomba'y.\

Weitten statement relating to the Public Works Depari-~
ment accounts system. 3

N. B.—The opinions expressed in this memorandum are -

urely personsl and are in no way thos? of the Accounts

partment, . .

204, The Public Works Department is divided into
three main sections :—

Railways,

Trrigation,

Buildings and Roads. - .
For the purpose of this note, railways are disregarded.
The Irrigation and Buildings and Road Branches deal
with the construction and maintenance of canals, tanka
and other irrigation projects, and of roads and buildings.
They include such nndertakings as electrical installations
and the running of workshops and store-depdts, also
water-supply nnd sanitation. Details differ in the various
ptovinces. In some, for instance, the Publio Works
Department collect irrigation revenue, in others, this is
done by the ocivil officers. In some provinces local and
distriot boards carry out a certain amount of work on
buildings and roads in their own jurisdistion.

295. All important work is usually executed under the
supervision and control of Public Works Department
officers, but sometimea by civil officers in special cases.
The execution in effected either by contract, by the
Department itself with ita own labour and materials, and

. sometimes by & mixture of both methods. ,

208. Of late years, the tendency has been for less and
leas work to be done deparimenially, and more to be done
by contract. In faot, the Department may be said to
have now passed from the era of departmental exeocution
to that of soniract, The results have been 1—

{a) & reduction of the baok cost of establishment and
supervision ;

() reduction of the subordinate and superior staffs
with technical training ; )

{c) loss of experience in the method of organizing local
labour and resourcea ;

(d) gradual subservience to contraétors, to rings, and
liability to the cost of work increasing all round.

"'u

. *
~ -

292, (President.) The municipality- gave the Dhulia
school a grant, and the Department of Education also
contributed a grant-in-aid, this grant-in-aid being equal
to half the salary of the teaching sta and haif the amount
spent on furniture, etc. Government thus supported the
school to a considerable extent. The government grant
was earned upon condifions which were irrespective of
the amount of work or the number of students turned out
by the school. It was paid under two heads, the total
amount being equal to half the salaries of the teachers
for the year, and half the amount spent on furniture, gte.
The first grant was divided into three sections, one for the
percentzge of successes at the amnual examinatidn,
another for attendance throughout the year, and a third
for genernl development, 4.e., increase in the number of -
students. The firat of these sections was sub-divided into
three classes. If a teacher obtained 756 per cent. of
successes at the examination he got'the full grant, if he
obtained 50 per cent. he got half the grant, and if he ob.
tained 33 per cent. he got a third of the grant. The
wifnesa had advocated this scheme with & view to getting
the teaching staff to put their backs into their work, as
now, if a teacher did not eatn his grant, another man wes
put in his place. ’

203. He was of opinion that it would be useless to
introduce & special course for men who were desirons of
taking up contracting work since business and commercial
methods could not be taught in an educational establish-
ment. These methods.could only be learnt in an at-
mosphere. of work such as contractors had to deal with,
Buecessful contradtors in England were oMen men who
had stsrted as jobbing' hrick-layers. . Ho remafked that
in one well known firnk of bontragtors all thrée partpers

Ny had worked s dockmen in their esxly days. 3 L
‘ = - . *
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The tendency to teliance upon eontmactors bas doubt-
less in some provinces and qases led to the money spent
dn a district going-into- the pockets of contractors not
~belonging te it, é.e., going out of the district. This present

~ system has, I think, arisen to some extent from the con-
stant endeayour to cué- down the cost of establishment
especially in the skilled grades, which is shown distined
and apart from the actual cost of works and not as portion
of the cost of the watks themselves. We have thus
closed"sn dvenue to freer employment of the educated in
Indin..; Sush edicated labour has not on its part been
taken up- and “employed by the contractors whom we
have subatituted for our former departmental ’ agency.
The general benefit to the community is doubtful,

207. The accounts may be divided into groupa :—

(¢} The initial dealing with the individual original tran-
sactions ;

(¢i} The consolidated grouping the individual tran-
sactions by works and main account heads monthiy, and
comparing actual expenditure with grants and sanctions.

(¢} The abstracts, bringing out the net expenditure and
revenue monthly and spnually on the finance heads
concerned for comparison with the budget estimates and
grants by the higher authorities, f.e., the local Govern-
menta and the Government of India.

2. The earlier stages of the Public Works Department
accounts proceed on two different lines, which are finally
tallied and check one another :—

(6} accounts of individual works ;

(b) account of cash, stores and book adjustments.

In addition to these we have the expenditure on estab.
lishment and tools and plant, which is~ not treated as
portion of the cost proper of individual work in the depart-
mental sense. '

2P8. The principle underlying the more advanced
methods adopted by Public Works audit officers towards
the offices accounting to them, was that no accoun? should
be exacled from the executive officers which could more
properly orumore readily be prepared by the audit office
strelf. Exceptions ocourred when, on & general * return’
being demanded by government, it was found that the
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time and amount of work involved would ceuse least
embarassment to the ordinary staffs if the work were
distributed over several offices instead of allotted to one

2. There appears to be always & patural tendency, in
the absence of close rupervision, for audit or indeed any
office to relieve iteelf of work if it can induce any one
else to undertake it. This leads to friction and protest
and consequently has to be carefully guarded aganinst,

3. It is evident that the audit office must be supplied

with facta, as accounts are supposed to be records of
facts and not fictions. These facts in their turn must be
limited to what is essential for the sudit officer’s pur-
pose. There must be also & guarantee that the facts
supplied to audit are full, i.e., sufficient for the purpose
required, and correct. Consequently, the accounting
office must prepare, examine and eign various docu.
menta, which otherwise might bs waate paper or mere
fiction. As there is no one else in a Public Works divi-
sion competent to give such guarantee, the Executive
Engineer has perforoe a8 considerable amount of office
aocount work to perform in addition to his executive
work proper. It haa always to be borne in mind however
that his prime duty is the préper execution of work and
thut the accounta, being but & record of his operations,
cannot take first place in his duties.
- 4. In the exercise-of his account duties, the Executive
Erngineer in on s different footing in respect of assistance
to officers like the Collectors of districts, who are fur-
nished with a treasury officer who largely relieves them
of the routine duties in connection with the district init-
ial acoounts and returns to andit,

6. The Exeoutive Engineer in addition to the ordinary
account for establishment and contingent expensea that
other civil officers chiefly deal with, has the accounts of
hisworks and operations, In this he is unlike all other
On the civil ride,

special accounts and procedure are adopted for the forest
“" operations. ) .

299, The accounts officer has now & large number of

" functions. They relgte to :—

(a) Acoount, ’

(%) Audit. .

{c) His position as agent
trolling authorities. i

(2) Hin position as financial adviser to the Iocal author-
ities including help in budgetting. .

{e) Btatistics.

{f) Currency and Reserves.

{9) Purohase of bullion.

(A) Government loan issues.

(s) Trusteeships.

(/) Control and management of
sometimes large, under his orders,

N. B—(}) (g) () (¥) are duties belonging purely to the
civil accounts side.

300. His chief difficulties arise from work connected

* with :—

{a) Audit. .

(b) His position as agent for the controlling anthorities.

{c) His position as financial adviser,

_ In the exercise of these duties he is sometimea rigor-

ously limited in his discretion, When he has discretion,

he has to hold the balance between the Imperial Govern-
ments and the local authorities he has to deal with,

2.~He ia now immediately ander the orders and subject
to the advice of the Comptroller-General who himself has
at last been made independent of the execution and ad-
ministration so far a8 his promotion and decision are
concerned.

301. It will be seen from the above brief resumé of an
accounts officer’s functions that there will probably arise
many oocasions for divergence of opinion and friction
when rules and orders have not been too clearly formu-
lated, or when the raving for uniformity has permitted
him little discretion and latitude in dealing with partic-
ular local circumstances, -

302. The principal causes of friction are as observed
above :—

(a) Want of clearness in rulings by the higher author-
ties,

-

or wafx_:lh dog for the con-

&, establishments,

e ———

(3) Want of elasticity in rulings

(¢) Desire for nniformity in detail as well aa principle,

{d} Restriction of discretion.

303. As regards uniformity. the idea has probably bees
to prevent the tendency to go as you please. it has
ite limited advan

2. The latter-day tendency is to permit latitude in
detail, while insisting on uniformity in principle. Thia
can of course like any othet hon-rigid ruie, be taken ad.
vantage of. But the gainse muest be balanced against
poesible losses.

3. As recerds restriction of discretion, thin was pro
bably intended in the cases concerned to strengthen weak.
backed audit officera in transactions with more powerful
pereonalitics, especially when, as ured to be case, the pros.
pecta of audit officrs might be serioualy influenced by the
n;‘po;t of the very officers they were suppr.omd to hold in
check. .

304. Tt is with soms reluctance. on permonal grounds,
that I now deal, as requceted, with the amalgamation of
the public works and civil sceonnta,

2. My original attitude in 1908.10 towarda this amal-
gamation waa that it was an ideal schame, but that its
practicability was doobtful owing to the amount of work
to be dealt with in an amulgamated office, the work in the
existing offices being already in many casce oxcessive.

3. The ostemsible objects of the smalgamation wers
greater efficiency and economy, It was hoped to securs
this hy —

(a) Local centralization of control under one acvounts
office,

(b) Baving of work in accounting Public Works Depart-
ment offices and audit office.

{¢} Bpeeding-up of the mubmission of accounta,

(d) Economy by combining work in the amalga-
mated officea..

{f) Greater efficiency of audit.

4. T may as well point out to start with that the fusicn
or 0 called amalgamation of work and staffs commenced
in Beptember 1910. It is now January 1917, and the
operation has not yet been completed in & period exceed-
ing gix years. This mere fact appears to carry with it
the condemnation of the amalgamation, The natural
inferences are either mismanagement or impracticability.

5. I am personally of opinion that whether practical
or not the whole matter has been mismanaged g; those
who started it.

305. The proposed fusion started on the assumption
by the civil authoritiea that

(a) There are always questions oropping up in the
publio works acoounta, and friction. Therefore that system
is bad.

(b) We have leas trouble with the clvil aoccounts,
Therefore, that system is better,

(¢) The public works must accordingly be incorpora-
ted with the civil aceounnts.

2. The difference of the operations of the two depart.
ments, the difference of the status, powern and dis.
cretion of the two sets of accounts officers, the difference
in dealing with personal governments like those of the
United Provinces and the Punjab and council govern.
ments like those of Bombay and Madras have to be taken
into account in considering (a) and (b). It was in the
non-regulation and persomal government provinces that
friction usually occurred, owing largely to the want of
knowledge of the Public Works Department methods and
system {established by India) on the part of the higher
Iocally trained authorities. It was apparently consid.
ered imponsible to make the alteration necessary in the
Public Worka Accounts Department itself.

306.  The public works accounts offices, when the
amalgamation was proposed, could not claim that their
syetem was yet perfect. Nor could they, being unac-
quainted with the civil account system, deuy that that
system was better, The civil authorities, therefore, who
knew little about the Public Worka Depariment acconnt
system and probsbly but little more about the civil,

«carried the day, holding out the two hopes of economy
and speeding-up tc be accomplished doubtless by s
certain amonut of “ spade work,” which however would
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be relieved by sympathetic conzideration in reducing
work, better prospecta for the staff, eto., ete. The work to
be done consisted, +—

(a) In abolishing work rendered superfluous by the
amalgamation. ’

(b) In simplifying or standardizing work and accounta,

{c}) Amalgamation of the two staffs, both of superior

officers and men.

307. As regards results to date, if may be briefly stated
that sa regards executive offices :—

(a) No real reduction of work in Exeoutive Engineers’
offices has taken place. Some alteration of names and
torms has taken place. .

{(B) Their power of ready-account, review and ocontrel

over their operations has been reduced, vide the aboli-
tion of the schedules of expenditure of works, and the

splitting up of the establishment billa.

(¢) The check over accounts in the Executive Engineors’
offices tends to be impaired.

(d) The so-called * speeding-up * is not an * econom-
io  speeding up. - .

{¢) There has been a demand for more establishment
on acoount of extra work alleged to be entailed.

308. As regards the effect on tho Accountant-Genoral's
office :— )

(a) So far no tangible economies have -become appa-
rent or aimplifications.

(3) No alterations have been effected that could not
equally well hare taken place withovt amalgamation.

(¢) The “speeding-up ™ is of more nominal than practi-
onl value,

{d) The * speeding-up > has impaired ** works > audit
and tended to render it perfunctory and trivial. I find a
large number of Temarks now in sudit notes regarding
the fees leviable from dak-bungalow visitors.

(e) The so-called ** speeding-up >’ has led to a rush of
work at cortain periods instead of s more even distribu-
tion. .

309, On the whole, I may briefly state it to be my
opinion that :—

{a}) No appreciable economy has been effocted aither in
acoounta or executive offices,

(b) The efficiency has beon impaired in the looal and
aundit aceount offices. ’

{c) The local centralization under one accounts officer
involves too great a quantity and variety of work for that
officer, who after all 18 but human, to desl with
adoquately. .

(d) The standard of efficiency in civil accounts offices
and the training of their staff, both superior and subor-
dinate, is inferior to that of the late Public Works
Accounts Department. .

310. The disposal of work in India and elsewhero
must depend upon the terms upon which the staff to deal
with it oan be engaged and supplemented, s.e., the flexi-
bility of the staff and the variability of the work it has to
oope with.

2. In India practically all office employment is upon a
monthly basis. The result is that ordinarily work is so
arranged that a month’s-work is disposed of finally in a
month, thet being practically the ** economio ™ speed,
If wo require a month's work to be disposed of in ten days,
we require to entertain three timea the ataff that can dis-
poso of it in thirty deys, and, therefore, aquander the
oxcoss staff for the remaining twenty shys. Such extra-

vagance is only justifiable in extreme cases. In ordinary
cases, wo may take it as an axiom that the economic scale
of establishment for India is that which iz capable of
doing & month’s work in & month, neither more nor less,

311. The ideal dangled before our eyes of ** speeding-
up ” the accounta for the Government of India contained
two fallacies :—

{a)*First, that such “spesding-up " was essential,

() Secondly, that the civil accounts werefinally booked
and audited long before the public works accSunta.

2. Ag regards (), the Government of India used to be
provided with approximate figures of past and future
expenditure under the Public Works Department system
three days later than they sre provided with the civil
acoounts now, e, on the 17th of each month. The
approximate were rarely -materially different from the
finally sudited figures and could be utilized in all but
infrequent and unlikely emergencies, when special steps
could be taken to ensure actasls, >~

{b) In point of fact, although tho oivil accounts were
booked in the audit office earlier than the publie works
accounts, their actual final audit was not complete for
some time after the final audit by the Public Works
Departanent, the dolay sometimes stretching into months.

312. As regards the amalgamation of establishments,
this has apparently been hindered by the difficulties of
reconciling the interests of the various establishments
and their vested interests. Possibly the solution will be
simplified by the dying-out or retirement of the existing
merabers. ’

313. The real factors of efficient economic organiza-

-tion and disposal of work are —_

(2) Specialization of function.
(b) Standardization of work and results,
{(¢) Co-ordination of work inside the office and outside,

These imply limitation to the scope of work, if the
highest efficiency is to be obtsined. Judged by these, the
po-oalled amalgamation is & refrogressive movement.
There cen be no sbsolute uniformity of acoounts and
methods in dealing with different sets of circumstancea,
Nor does such uniformity exist even on the eivil
accounts side. -

314, The acconnts establishment should be limited in
extent and scope to what can properly be controlled by
their superior staff and the main operations with which
they have to deal. They should be fully manned. Their
officers must be of acknowledged status and have direct.
acceas to the government to which attached. They
must be independent and under the direct and sole orders *
of the Comptroller-General and the Government of India.
Their discretion must, subject to reference to the Comp-
troller-General, be unlimited, except in matteras of main
principles. We should then have but little friotion with
local Governments, and the Government if India would
not be wearied with innecessary matters of detail.

315. Even before the amalgamation, some publio |
works sccounts offices were undermanned both in sub-
ordinate and superior staff, This is bad ecomomy, as
their work must npecessarily inorease with the gradual
development of the country’'s resourees, It is & question
whether a much greater increaso of the superior staff
would not repay government, After all, it is & matter
of insurance.

Me, C. C. SWETENEAM called end examined,

3186. .(President.) The witness stated that he was a
member of the Finance Department and had had 20
years' service, of which the first part had been wholly
spent in the Public Works Accounts Department, which
had, for the last six years, been amalgamated with the
general Finance Department.

317. He explained the statement made in his written
evidence, where he bad mentioned that certain changes
had been made by the Public Works Department with
the object of cutting down establishment and showing
a better return, by eaying that the cost of establishment
was generally gauged by the percentage that it bore to

VOL. It

-y "

the expenditure on works and repairs carried out by that
establishment, and that if, for instance, in some provinces
the cost worked up to 25 per cent. and in others to 33
per ocent., the administrative authority naturally wanted
to know why the 33 per cent. could not be cut down to
25 per cent. In considering the possibility of such a
reduction.the Public Works Department had, however,
to take inte account a large number of local circum-
stances. The percentage figure depended to & certain
extent on what.classes of establishment were included
in the cost of works, the practice in which respect differed
in the various provinces, snd aleo, largely, on the amount
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of work that was carried out for local boards, or as con-
tribution works, either without any charge for establish-
ment at all or at a reduced cost, in regard to which the
local Governments concerned exercised discretion.

318. The reason why the actual expenditure on Public
Works Department establisifment did not ahow a redue-
tion but rather an increase during late years was, he
considered, due probably to increases in the pay of the
staff, and to expansion of the work of the Department.
His persofial impression was, however, that the peroent-
age cost had been largely decreased. At the snme time
he was not sure that this percentage cost of establishment
was a sound criterion upon which to base deductions,
as the- tendency had been for less ‘and less work to
be done depsrtrrentally apd more to be done hy
coniract, and since naturally the contract price in-
cluded the cost of certain establishment that wouid
otherwise have been borne by the Department, the cost
of the departmenta! establishment wae really redaced
only by transfer of the expenditure to the head of cost
of works executed under contract. He was of opinion
that the substitution of ocontract for departmental
work, while causing a decrease in the cost of the Indian
establishment employed by the Public Works Depart-
men$, did not increase the coat of the Indian establish-
ment employed by contractors to any material extent.
because contractors employed only mistris and trusted
te the Executive Engineer, on whose shoulders fell the
burden of keeping these mistris in check, to supervise
the work. By this means, however, the work was put
through with a smaller amount of Indian establishment
in government employ. M

319, The present scareity of men for the filling of poats
in the Public Works Department, and the inability of
that Department to relieve more officers for war service
constituted, he thought, an argument against any further
reduction of the present Public Works establishment.
The more establishment there was, the larger would
be the number of posts available for educated men, and
the more scope there would be for reduction in the case
of emergencies like the present war.

320. Contract was not, in his opinion, san economical
method for the execution of works, In India it tended
to raise rates. The gradual rise in rates all over India
was partly due to the natural rise in prices which had
taken place, but also to the tendency, when works were
given out on gontract, for the contract rates to go up at
once to the full estimated ratea. This tendency of rates
1o rise higher and bigher was very marked, and although
an officer might get tenders for a certain work 5 or 10
per cent. below standard rates, he usually found him-
self sooner or later in the hands of a ring of contractors.
Standard rates were, as a rule, worked out upon past
actuals, that is, they were practically framed upon the
contract prices, and not upon real cost of execution
ascertained by departmental execution. They conse-
quently tended to move in an exceedingly vicious oircle,
+ A suffivient proportion of departmental work was the
only corrective. |

321. With reference to the statement in hia written
evidenoe that sccounts were divided in the 'audit office
into three stages—the initial, the consolidated and the
abstract, he explained that the possibility of transferring
the preparation of the comsolidated accounta from the
Executivea Engineer’s office to a central office, and of
allowing the Exeoutive Engineer to be responsible only
for his initin! accounts, i.e., his records of payments
and his vouchers, which were all that he required for his
owu purposes, depended upon where the limit between
inilial and consolidated accounts was drawn. By initial
accounis he understood that the Executive Engineer's
fndividwai (renssctions, i.e., each item of payment and
receipi, Wwera meant. As, however, an Executive
Engineer's control and ecrutiny was by works, it was,
he considered, necessary to have these individusal items
of payment grouped under their respective works in
order to let that officer know how his works expenditure
was progressing. To take away this grouping of tran-
sactions by individual works from the Executive
Engineer would, he thought, be inadvisable, although

that procedure was followed, to & certain extent, on
railwawn,

322, An Executive Engineer was supplied with o stafl
to which was entrusted his initial and elemventary
accounta work. The Exocutive Engineer. besides supes.
viring the construction of worka, was also a disburning
officer and, ss far as sudit was conommned. he was the
officer who guaranticed the accuracy of the facts sapplied
to sudit, snd audit gocepted no lower suthority as o
guarantee for the facta put before it.  He did not agree
with the contention, submitted in evidence by rertain
Executive Enyineers, that the compilation of their month-
Iy accounts was detrimental to their executive dutins and
constitoted an unduly large proportion of their work,
engaging the whole of their stafl! for several dayn, and
taking up a oonaiderable amount of time berides neces.
sitating some hundreds of signatures on the monthly
aocount forms and statements. The question of signing
#0 large 8 number of oertificates, statements and forms
had, however, always been & debatabls ons. He was
nat personally in favour of this system and did not beliave
in meaningless signatures. He believed, however, in
insisting on proper serutiny, and in enforcing that acru-
tiny to a reasonable and practicable extent. He admitted
that there was undoubtedly a tendency on the part of
audit to inwist on signatures here, thers and every.
whers, in order to relieve ite apprehennions and he thought
that these apprehensions were, in the case of the ordinary
Executive Engincer, unnaceasary.

323. The tenth of each month was too early » date,
he thought, to be fixed for the submission of an Kxecutive
Engineer's monthly accounta, as it did not allow for their
proper or adequate preparation and shortened the time
at that officer's dirposal for check, comparison and
sorutiny of sach items as he might reasonably desire to
see, hampered his movementa, and gave him very much
less latitude for his executive duties. He considered
that, if a later dnte were fixed for ths submission of
the accounts, the Executive Engineer would have more
opportunity for attending to his executive dutien

324. He believed that there was an order in Bombay
prohibiting paymenta during the last days of the month,
but was not able to make & definite statement on the
point without a reference to the rules. 1f, however, jt
waa the case, he thought it was a recent innovation

325. The large percentage of 48 per cent. of the whole
of last vear's publioc works expenditure in Bombay
which was placed under objection by the Accounts
Department, was based on the vaius of the transactions
objected to as compared to the total expenditure. He
knew of numbers of cases of works done in anticipation
of sanction, works donme without estimates, or without
sufficient estimates, and these formed a very lnrge per-
centage of the objections, which were based on the value
of the transactions and not on their number. For
instance, if objection were taken to expenditure on a
work costing Rs. 50,000, sanction to the estimate for
which had not been cbtained, instead of this being re-
corded aa & single cbjection, the value of the whole
transaction would be added to the total amount held
under ohjection and thus swell the ro-called percentage.
The witness did not therefore think that this large
percentage of objections was a fair criterion upon which
to base any opinion.

326. With respect to the oriticisms made ageinst
the Audit Departﬁment for objecting in regard to certain
matters in which the Public Worka Department was the
best judge such as the rates paid for particular classes
of work, the witness stated that in the old daya. hefore
the Public Works Department committees of 1887 and
1888, one of the functions enjoined on the audit officer
waa that of scrutinizing rates.  After the reports of these
committees bad been received it was decided that the
question of rates was primatily one for the controlling
officer and that the function of audit should be confined
merely to pointing out any marked sbnormality in rates,
or the payment of rates in excess of manctions, He
thought that the action of sudit, so long as it was confined
to this, was legitimate, and added that, so far ae he knew,
it was so confined. I an sudit officer went beyond this
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limit, he would, he tHought, be exceeding his powers.

327. The gupervision given by superior officers in the

ccounts ﬁp&rbment over public works objectionable,
items statements was as follows: These statements
were put up to the gazetted officer who was pass-
ing the acoounts, snd that officer glanced through
them to see that there was nothing abnormal in
the incidence of payments nor any impropriety of
language, that there was nothing calling for further
special action and that there was nothing primd [acie
unreasonable in the objections. He admitted that a
very large number of unressoneble objections were
set up, some of which might escape notics, but it
was the recognized duty of the officer to see that the
objections were reasonable iff themselves and were ex-
pressed in reasonable language. )

828. The removal of the restriction placed on an Exeo-

utive Engineer by the Public Works Department Code
in regard to the making of advances to contractors was,
he thought,”’a matter for the controlling officers to
decide, as were all questions in regard to the latitude
to boe allowed to the Executive Engineer. The accounts
officers were merely agents of the controlling officers,
and it was they who had laid it down that advances
to contractors should be limited to a certain amount;
the accounts officer had only to see that the rule was
enforced. There was no special sanctity -in the rule
from the accounts point of view, provided adequate
safeguards for recovery were adopted.
, 329. He did not think there was any objection to the
proposal that the Exeoutive Engigeer should be relieved
of certain minor duties by the allotment of his annual
granta for repairs in the form of a lump sum for each
building, which sum he would be entitled to spend with-
out the necessity of preparing estimates detailing the
nature of the expenditure involved. It amounted simply
to substituting & standnrd grant (whet is called a ‘ fixed
. contract grant’ on the civil side) for an annually recur-
ring one. He considered that there was a large amount
of time wasted in compiling these estimates year in and
your out and in obtaining fresh sanctions for them.
They ought, after a certain length of time, to become
standardised.

330. The main benefit to be obtained from estimates
and accounts was that after a time it was possible to lay
down a certain standerd of expenditure, which, for &
period, at least, could be held to be appropriste. Hav-
ing established such a standard, it was uselesa to repeat
annually the work that was necessary in establishing
it. Thus if the cost of repairing & building had been
Rs. 50 a year for the past five years, it could normally be
concluded that it would be Rs. 650 for another five years.
He suggested a periodical fixing of such standards, &
five years’ oontract grant being given as was done on
the oivil side. Some such system might, he thought,
be adopted in the Public Works Department with great
advantage, ae it would afford considerable relief to the
engineer. On the civil side varions civil officers were
given fizxed contract granta for five years, and they had
absolute disoretion in regard to the spending of this
amount upon the various objects indicated as within
the scope of the grant. Lump sum grants should also
be placed at the disposal of Executive Enginecrs for minor
works and repairs, even though this might lead to a
further sub.diviston of accounts.- Mere accounts diffi-
culties, however, should not be allowed to stand in the
way of exeoutive facility.

331. The witness remarked, with regazd to & suggestion
that an Executive Engineer might be permitted to utilize
that portion of his budget grant which he expected to
lepse at the end of March on worke which it was proposed
to undertake in the next financial year, that lapses on
the Public Works Department budget as a whole did not
invariably occur. Lapses occurring in certain districts
owing to special circumstances, e.g., plague, famine,
etc., were often utilized in other divisions which had
found that they were able to push on their works more
rapidly than they had anticipated and were hence clam-
ouring for funds. Whenever funds were available
owing to lapses elsewhere the Exeoutive Engineer who

required exirs money usually got what he wanted.
‘Thus the savings of one division were utilized in another,
as far as possible, by the transfer to the latter of the
funds which the former had not been able to utilize,

332. He did not altogether understand the exact
cbject of the proposal that, in order to avoid lapses, it
should be made possible for funds to be carried over from
year to year since an officer could continue his work in
the following year, pending receipt. of orders on the
budget, subject only to the restriction that the monthly
expenditure should not exceed one-twelfth of his previous
average annual expenditure. There was therefore so
far as he could see no object in carrying forward these
budget: balances ss thero was no unreasonable restric-
tion on the Executive Engineer’s expenditure. The
procedure of audit in such circumstances was to enter
the expenditure in the statement of irregularities for
remedy. In certain cases, so far as his recollection
went, as, for example, in the case of repairs, audit raised
no objeotion for the first three or four months of the
year. In certain other cases sudit called for prompt
and adequate appropriation of funds. He thought that
the letitude allowed to the Public Works Department
in regard to expenditure was sufficient, but admitted
that objections in regard to such matters were some-
times overdone by the Audit Department.

333, In regard to the suggestion that, as the 3lst
March, the date fized for the termination of the financial
yeer, wasa wholly unsuited to the Public Works Depart-
ment as it ocourred in the middle of the working season
and hence prejudiced the execution of works, a later
date might be adopted, he explained that the whole
of the imperial acoounts were supposed to be closed
on that date and that grants are dealt with on that
basis,” There would, however, he thought, be no
insuperable difficulty in acceding to the suggested
alteration so far as the Public 'Works Department was
concerned. If, for example, it was decided that the Publie
Works Department financial year should terminate at
the end of May, the audit office could always take
ten-twelfths of the annual expenditure for budget pur--
poses and as & basis for ite accounts, showing the public
works accounts for the general financial year, and also
for the Public Works Department budgetting year, as
separate items. At the same time it had to be remem-
bered that the working season wag not the same in all
provinces. In Sind, for instance, the working season
terminated with the advent of the hot weather at the
end of April,

334. With reference to a proposal that the present
system of conducting endit in a central office should
be done away with altogether, and that & system of
travelling audit should be substituied; he explained
that it- was necessary to distinguish between sudit end
scoounts, and that accounts would have to be submitted
for compilation and inclusion in the general imperial
accounts. Audit by the agency of a travelling staff was
tried in the Bombay Presidency by Major Le Bretton
in the nineties or later eighties, but was given up. The
main difficulty waa that only a low-paid staff could be
engaged on the work and that there waa much disparify
of treatment, while the system entailed very little, if
any, gain. There would also, he thought, be constant
friction bétween the Executive Engineer and the subor-
dinate audit staff which had to deal with that officer’s
accounts, and he did not think that the system could
suitably be applied to the Publio Works Department,
in spite of the fact that local bodies had adopted it. He
had not himself dealt with the local funds audit or muni-
cipalities’ accounts, but from inquiry he had eoncluded
that this method would be inappropriate to the acqounta
of the Public Works Department,

335. (Sir Noel Kershaw.) He did not think that &
eystem of travelling audit would result in & reduction
of the volume of audit objections by reducing corre-
spondence and enabling personal explanations to be
obtained from the Executive Engineer, since these objec-
tions were chiefly due to want of estimates; which were
probably being held up in some-controlling office. These

P2
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ebjections are also often due to want of appropristion and
want of revised estimates, He was very much opposed to
the travelling andit system for several rensons, the chief
of which was that sudit would have to be conducted by
s subordinate agency and that in s very short time the
Executive Engineer's establishment would be in a stats
of friction with the anditors, The resson why the system
of travelling audit could be enforced in England was
that in Engiand there was both s different climate and
a different class of man. He had done inspectiona all
over India at different times of the year, and he consi-
dered that, as touring during the hot weather incon-
venienced even superior officers, the much greater dis-
comfort which would be caused to the snbordinate staff
should also be recollected. In the present inspecting
accounts gubordinate staff, the maximum pay of the
senior man was about Ra. 200 to Ra. 250 a month. Thea
there were chaprassis who were very much more lowly
peid, and who found constant touring both a trial and
an expense,

336, (Mr, Kent.) In considering whether chapraams
appreciated touring on account of the allowances they
got, a distinction should be drawn between a district
chaprasei and an acoounts office chaprassi. So far as
witness knew the accounnts office chaprassi had very
little claim on the local people. His own men always
shirked touring either by taking leave or by pleading
indisposition.

837. He did not think & subordinste travelling staff
of auditors for the Public Works Department would
either give satisfaction or would tend to decrease the
amount of work in the Exeoutive Engineer's office now
complained of, while, if a man competent to accept the
Executive Engineer’s explanstions were deputed for
the work, the expense of the system would be congiderable,
He believed that travelling andit would prove more
expensive, would lead to more friction and irritation,
and would be less efficacious than the preeent system.
He admitted that his statements were based on the sup-
position that a men drawing a salary of only about Ra,
200 per mensem would be in charge of the travelling
sudit establishment.

338. (Mr. Mackenzie.) In regard to objectionable itema
he explained that the initial objection was raised by the
auditor, All auditors were divided into auditors and sub-
asuditora, A sob-anditor did the book-check of the
acepunts, t.e., he compared the figures, and if he noticed
for example that the expenditure on any work exceeded
the amount sanctioned he noted the excess and passed it
on to the auditor, who examined it and embodied it in
the statement of objections, which he then submitted, with
the rule and a note as to the aotion neceasary, to the
gazetted officer, who decided whether the objection should
stand or be amended. In routine cases the snb-auditor
was the initial objector, but in all important or doubtful
cases the auditor was responsible for the objection. The
auditor could alter, if necessary, the statements of the
sub-anditor, after ing the rules and taking the
circumstances of the caseinte consideration, But in
going throngh the detailed accounts again it was generally
the case that both the auditor and the gazetted officer
added to the objections noticed by the sub-anditor, It was
not usually the case that the objections were reduced.
The gazetted officer decided whether the explanation
of the Executive Engineer should be accepted, but in
routine cases sanction was generally accorded without
delay and the objection dropped.

339. A travelling anditor would not be competent to
deal with cases of the nature referred to in the objection
statements, and therefore the travelling audit aystem in
the Public Works Department would not reduce the
number of cases that went up to the gazetted officer for
decision. Travelling anditors would have no- power to
waive objections. In a nDumber of cases the Exeoutive
Engineer could merely state that he had passed the esti-
mate {o the Superintending Fngineer, thus absolving
himaelf from respensibility.

Mhnuunnymudﬁwﬁdminmhtho

" case of rates, exvept in cases where the Exeruyjve Enginew

was bound under rule to report an oxcess in rates to higher
authority, such as the Buperintending Engineer. he
considered that it was not necessary to ccasider the
wuggestion that the Acoounts Department should not be
allowed to interfere with an Exeoutive Enginesr in tegnrd
to rates o Jong as the latter was working within his totls
or sub-totals, As stated before, sn auditor, when raising
such an objection, simply acted as an agent of the eon-
trolling officars. He merely pointed out that one of their
requiremenis was not being fulfilied It waa necsssary
to recognixe thia fact in all charges brought agninst audit,
a8 in the majority of cases audit did not function s an
sudit officer but merely sa an agentof the eontrolling
suthoritics with & view t0 enforcing the rules framed by
the latter. Audit would, he considered, be wrong if it
went beyond this, as it was in no way concerned with rates
until the amount sanctioned was exceeded. Its function
was solely to oonfine itself to pointing out hbnormalitine
and bring them to the notice of the deciding authorities,
Audit had done its duty so long as it informed the Baperin-
tending Engineer of such cases. The clamitioation of
objections, he sxplained, waa broad, and it waa not hie
to state precisely what items should come under this
head. There was, he thought, no object to be gained in
differentiating between items in s more meticulous
manner,

341. The personality and training of the accounta officer
made a considerable difference. He thought that the
gpirit formerly displayed by certain accounts officers
of trying t0 find ss many objectiona as posaible wan
dying cut. He added that the tendenoy that formerly
existed in the Public Works Accounts offices of regarding
public works as intended primarily for purposss of
asccounts prevailed in all accounts offices, and there was &
tendency to demand that everything should be done to
meet the convenience of the sudit officer. This tendenoy
waa one of the difficulties with which an sudit officer had
to deal in managing his staff.

342, (Ras Bahadur Ganga Ram.) He was unable to say
how much had been saved by transferring the publio
works accounts to the Accountant-General's office, as
no figures had been worked out.

343. The date fixed for the submission of acovunta
used to be the 20th of each month, but was now the Sth,
The alteration was made in socordance with the general
pringiple of speeding-up the sccounts. He thought that
the proposal that accounts should be submitted quarterly
instead of monthly would lead to a great accumuiation
of work rather than to an automatic working out of
objections. The strength of the staf? in the accounts
office waa calculated on the assumption that it would
deal with a month’s work, in a month, and if three months'
work were suddenly thrown upon it, the strength would
have to be increased. He admitted that quarterly
objections did work themselves out to s certain extent,
and that for this reason certain quarterly and half-yearly
statements were now submitted to government by the
Acoounts Department, instead of monthly statements as
formerly. The same procedure might perhaps be applied
to the Executive Engineer’s accounts and there would
probably be no real harm in it, but it would be opposad
to the generally recognized prindiple that objections
should be raised as sootr as the irregularities ocourred, snd
that such irregularities should be promptly remedied and
not sllowed to continne as might happen il objections
were raised only quarterly. In practice, however, he
was not certain whether any very useful object was served
by taking up objections every month.

344. His opinion that contract work was usually more
expensive than departmental work was based on the
fact that ever since he had been in the aundit office con-
tractors’ rates had been rising; he had, however, no
practical experience of the two methods. The depart.
mental method of construction, where the ment
supplied its own materials and employed ita labourers
direot on mustez rolls must, he thought, be eheaper than
any other. It was true that the records of the Accounts
Department showed that rates and prices had gone wp
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everywhere in India and not only in the Bombay
Preaidency, except possibly in Burma and gertain remote
localities, where communications hed improved and
populstions inoreasoed or settled down.

345, He was unable to give any information tending
to show that the direct employment of labour by the
Public Works Department had been generally given up
throughout India, but he had, during his service, gained
experience of nearly every province in India and -could
state therefrom that the tendency of Imdian operations
was, wherever contractors were available, to abandon
departmental construction in favour of contract. There
were, however, some parts of India where contractors
were practicelly non-existent. Ratea had risen every-
where, but he thought that the tendency of contraoct-
work was to stimulate this rise since any increase of rates
was in the contractors’ interests. )

346. (Mr. Kent.) As he was convinced that the more
extengive employment of contractors had led to inoreased
rates, he thought it would be -permissible, from an
accounts point of view, to allow engineers, in estimating
the cost pf works, to treat the rates they entered oon-
fidentially and to give to contractors tendering only a
rough Jump sum estimate, and a schedule showing the
quantity of materials required for the work., These
estimates should never leave the office of the officer who
prepared them, and so long as the confidential figures
were entered in the record of expenditure, the Accounts

Department could raise no objection in regard to the
system on which tenders were called for.

347. In connection with his former remark that annunal
repair estimates were unnecessary, and that he was
ineclined to advocate the provision of a apecifiec sum for
this purpose for a period of years, he admitted that he was
speaking merely a8 an outsider and that his views on the
subjeot were of value only in so for as sush an individual
could frame an opinion..

348. In connection with the Public Works Department
establishment charges he explained that it waa not usual
in the Accountant-General's office to onleulate thess-
charges on the actual cost of construction plus estab-

" lishment, direction, acoounts, etc. Establishment per-

centages were worked out on the proportion borne
by the actual cost of establishment to the total cost
of the works and repairs executed by that establishment.
The meaning of a statement that the cost of establishment
was 20 per cent. was merely that the expenditure on the
regular establishment employed was 20 per cent. of the
amount spent on labour and materials, The actual cost
of establishment was not added to the latter in obtaining
the percentage, ¢.9., in the case of a work costing -one
lakh of rupees for which the establishment charges came
to Rs. 20,000, the percentage that the cost of the estab-
lishment would bear to the whole expenditure was cal-
oulated in the Accounts Department on the actual cost
of the work (one lakh} and not on that cost plua the cost
of establishment (one lakh and twenty thousand).
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349. (I.) Economy ang suitability of methods of exe-
cution of public works.—The methoda at present adopted
for the execution of civil works are on the whole
economical and suitable except in case of smsall outlying
buildings like police out-posts and local board echools
or wells in outlying villeges. It would be more economi-
cal to entrust these works to the Department or agenoy
concerned for execution and maintenanoce.

360. (II.) Encouragement of oiher agency.—Under
the existing system, private enterprise finds its field
in the contracts given out for exeoution of works under
the supervision of public works officers. Works are
generally given out by contract if capable and reliahle
contractors ere available and come forward to under-
take them at reasonable rates. 'Where no capable men
are available, as is often the case in the mofussl, or they
ask for exorbitant rates, works are exeouted by depart-
mental agency or by giving them out by piece to different
petty contractors.

(2). Except in the presidency towns like -Bombay,
trained or skilled contractors with sound professional
knowledge and possessing the requisite resources as
regards men, money and implements are not generally
available at present, and no Bombay contractor wounld
go out to the mofussil for work of the nature and cost
usually carried ont there unless they could expect to have

& high percentage of profit. The employment of large

firms. would not, therefore, be in any way economical
sad is certainly likely to result in less efficiency of work.
Close supervision is required of the work done by most
contractors, and they are often required to bs gnided
in their work. ;

(3). There is scope, however, for the further encourage-
ment of private enterprise by the more gensral adoption
of the system of work by contract in preference to that
by departmentsl agency wherever possible. I would,
however, deprecate the giving out of all works in a dis-
trict wholesale to one individusl or firm, as it is likely to
become a sort of & moncpoly with the same individual
or firm due to the investment required for tools and plant,
and the result would, under the circumstances, be an

_increase in cost and deterioration of the efficiency and

quality of work, as competition would be difficult to get.
Even under the present system, it is at times found that
contractors combine and tender for works and materials
at high rates or decline to supply road materials broken
to the gpecified size, and departmental agency has
then to be employed to break the combine or to get
materials of the requisite size and quality. If such an
agenoy +«did not exist, the hands of government would
be forced, and they would have to give the higher rates
demanded, and to accept materials not in accordance
with specifieations. The enforcing of apecifications
regults often in delay. Again, big contractors expeot
large profits, and I have often found it more economical
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with smaller profits. I would not, therefore, advise dny
sudden or sharp departure from the present methods,
but would advocate the giving out of work by contract
under departmental supervision wherever possible.

(4). Under the circumstances described above, it is
necessary to keep up the departmental agency for super-
wvision as also for execution of work whenever necessary.
Its task may, however, be lightened by giving larger
powers than exist at present to thoee district local boards
that employ an efficient staff, to execute their works by
their own agency. It may also be poasible to entrust
the construction and maintenance of small and lems
fmportant government works in places where no other
works exist under the Public Works Department agency
to such locsi boards. For the maintenance of small or
aingle works lying in out-statiorm, either the agency of the
department concerned or that of the district local board
may be employed.

351. (IIL.) Changes in organisation.—The present
system of recruitment of the Public Works Department
engineers requires to be modified with a view to the larger
employment of Indian college engineers on the same
salary as the engineers recruited from England. The
present division of the service into provincial and im-
perial should be done away with, and all engineers should
be classed as one, aa they nsed to be before 1893, and

.should form the Indian Engineering Service. This will
ensure better espril-de-corps by removing any possibility
of the suggestion of inferiority of the provincial men,
and improve the emoluments of the latter which are
unsatisfactory at present and make them discontented.

(2). As capable engineers are being turned out by the
Indian colleges, and as Indians are naturally in a position
to be more in touch with Indian conditions, and to under-
stand and control Indian establishments and labour
better then non-Indians, it is denirable that the propor-
tion of Indian engineers in the Department should be
increased, and I would suggest that it shounld be 80 per
cent. of the total strength. The recruitment in England
may also with advantage be by open competitive examina-
tion from graduates in engineering of the Univerrities
of Great Britain and Indis

{3). No improvement is necessary in the olass from which
the subordinates of the Pablic Works Department are
drawn except that the employment of military subordi-
nates in the civil branch may be discontinued as nn-
necessary and unsatisfactory. The civil subordinates
are mosatly drawn from the engineering colleges and are
generally satisfactory, but the scale of the pay of the
upper subordinates should be improved, and the long
wait in the second and third overseer grades should be
curtailed to five years in all instead of eight to attract

Mr C. J. Hawsomt

356. (President.) The witness stated that he was a
Superintending Engineer of 24 years’ service in the Public
Works Department, which he had spent in the Buildings
and Roads Branch, except for two or three years on
specia} irrigation works.

357. The contractors available in the districts in which
he had served were not technically traioed, but were
ordinary capitalists employing mistris who had learnt
& certain amount about construction work by experience.
They were all merely petty contractora . Large con-

tractors were ready to take up buildings costing as much

as a lakh of rnpees or more—petty contractors only
those costing up to thirty or forty thousand rupeea.
There were a certain number of contractors in the Burat
district who were able to undertake the construction of
the larger worke. They required supervision as they
did not employ any engineering staff but only mistris.
He preferred to execute works by contract rather than by
departmental agency wherever suitable men were avail-
able. Asto what steps might be taken to encourage
contractors, he suggested that they should be given
petty Works to execute until, an they gained experience,
they conld be entrusted with larger -works. This waa,
in fact, analogons to the present system although occa-

the lower subordinate grades shonid bemtnchd and
vonfined to sxceptionally able and efficient mon of good
training.

352. (IV.) Relations with other departments and sub-
brauches.—The relations of the warious branche of
the Department among themselven sa well ss with other
departmenta are satisfactory. I think, howevar, that it
would conduoce to greater economy and rapidity of con-
struction if works designed by sanitary and other experts
are entrusted for execution to the district Execntive
Engineers who have better local knowlodge and command
of resources than the officers appointed speciaily for the
work in the expert branch.

353. (V.) Decentralization.—The power of selected
Execntive Engineers to sanction estimates may be in-
creased to Rs. 8,000 and that of accepting tendem to
Rs. 10,000, the Superintending Fngineer's powers being
proportionately increased. Sub-divisional officers ahould,
under the sanction of the Buperintending FEngineer,
be empowered to enter into contracts up to Ra. 200 for
each work or sub-work, the limit being increased to
Ra. 500 in the case of Assistant Engineers of two yoam'
standing.

The provisions of the Public Works Department Code
are not, generally speaking, unduly restrictive; but
some relaxation is necessary in them-—dispensing with
the dotailed estimates for ourrent repairs to ordinary
buildings and recognizing the agency of the lower subor-
dinate establishment as competent for recording measure-

«~ ments of works except for the final bill

354. (VIL.) Edueation.—The system of oducation in
the only government engineering college at Foone
in the Bombay Presidency is, I think, organized on a
sufficiently broad basis, and is sdequate to provide
fully-qualified engineers for government and other
agenciea. The college, however, is in need of & larger
patronage from government to attract the best poasible
students, a3 the other lorge employers like railway com.
panies and manufacturing firma reserve their patronage
for European engineers. Instead of the one engineer
sppointment guaranteed to its students, two, and more
if poesible, should be guaranteed, and the grade in the
upper subordinate establishment to which the other
successful studenta-are appointed should be changed
to first or second respectively in the case of men who
have passed in the first or second class.

355. (VIIL) Practical training.—1 think it would be
well if a few of the Indians who have recrived their
soientifie training either in English or Indian oolleges
are appointed to the Department for practical training
for a year.

called and examined.

sionally works were executed departmentally which
could without risk have been transferred to contractors.
In the ordinary Executive Engineer's® charge there waa
not enough work for any number of Iarge contractors, the
expenditure usually varying between three and four
lakhs of rupeos per annum, of which between one-third .
and one-half was for original works and the balance for
repairs. Works costing more than Ra. 6,000 were tormed
* major ' works, and probably two-thigds of the original
works fell under that classification. There was always
& danger of contractors combining, and forcing up rates
unduly. He had recently bad practical experience of
this in the Kaira district in the case of a large work.
The contractors had formed a ring and demanded exor-
bitant rates, and he had had to reject all the tenders
and order the sub-divisional officer to execute the work
by piece-work, which he had succeeded in doing. For
this reason he thought that the Department must slways
be maintained in such a form as would enabie it, if neces-
sary, to undertake work departmentally and thus bresk
up such combinations,

358. The preeent system was, he thought, economical.
The Puoblic Works Department rates compared very
favourably with those paid by private mill-owners md
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generally ratea for local board and private work were
approximately the seme ns those paid by the Publio
Works Department, although their works were not so
efficiently executed ss those of the latter. Referring
to the establishment charges of the Public Works Depart-
ment he pointed out that, if a man built a private
residence, he did not usuatly employ any skilled agenoy to
supervise the construction although he probably spent
a certain amount of his own time on the work. For
professional supervision he probably employed only a
misirs, and oonsequently did not pay as much as the
Public Works Department, but the resulting work waa,
of courss, inferior.

359. The average ares of an Executive Engineor's divi-
sion varied between four and five thousand aguare miles.
There wore, on an average, five or six sub-divisions in
oach Exeoutive Engineer's charge although in some dis-
tricts thers wore six or seven, even eight. A sub-division
waa generally in the charge of an upper subordinate and
ocoasionally of an Assistant Engineer, only rarely was it
in the charge of a lower subordinate. The annual expend-
iture of a sub-division was from fifty to sixty thousand
repeos, :

360. He was of opinion that the upper subordfate
class was quite satisfactory. With reference to the
suggestion made to the Committes that the thooretical
training of upper subordinates was too elaborate, and that
they were deficient in practical knowledge, he stated
that they naturally required training for some time when
thoy first came from the collogy, but that in about a year

* they gained the necessary experience. Upper subor-

dinates were certainly more highly trained than was
actually necessary for the work they were required to do,
but in his opinion all that was needed was a little more
practical experience to atart with. He suggested that

their pay should be enhanced in view of the facts that.

the cost of living had increased and that men who went
into other businesses were botter paid. He doubted
whether government service attracted the best men,
and statod thet there had been oases in which engineering
graduates standing high in their examinafions had refused
to onter it, preforring to take up private practice or native
stato sorvice.

381, His oxporienco of the lower subordinate establish-

ment had also been satisfactory, and he did not agree

with the opinion that the * works ™ establishment was
inferior and unreliable, nor would he recommend that
any of the latter should be made pormanent. It was
trus that they continued in eervice for a considerable
time, but he did not think that even if they were made
pormanent there would be much difforence in the stand-
ard of the work produced. At present they could be
dismiased at any time if they did not work well and hence

ho thonght that the Executivo Engineer had a greater -

hold over these men than if they were on tho permanent
staff. Nor did he think that it would lead to better
results if the lowor subordinates were either reduced in
number or aholished altogether, and more upper subor-
ainates employed in their place. He did not agres with
the majority of the criticisms levelled against the lower
subordinate establishment, and oonsidered that the
existing organization was as good as could be devised
for the purpose in viow,

362, Plans for work required by municipalities were
generally approved by the Publio Works Department,
and if costing more than a certain sum the works were
usuaily entrusted to that Department for oxecution.
‘There waa no compulsion in the matter, but municipali-
ties gonerally camo to the Public Works Department
for the execution of large worka and the approval of plans
and estimates, except in cities like Ahmedabad which
had & big municipality with an engineer of its own;
in Surat the municipality always applied to the Publio
Works Department for the important worka.

363. District boards were bound by rule to hand
over certain classes of works for execution by the Publio
Works Department. The clasa of roads generally looked
after by the local boards was confined to small rural roads,
more or less country traocks, some of which were bridged,
but rarely metalled. The agency for the maintenance

of local board roads depended upon the opinion of the
officers concerned. He had known some cases where
local boards had wished to take over roads from the Pub-
lic Works Department, and others in which they had
triod to hand over auch roads to that Department. He
suggested that Jocal boards should, to some extent
at any rate, employ their own staff and manage their
own worka. They oonld now execute works costing
loss than Rs. 2,600 and if they employed a better agency
their powers might very well be increased. He admitted,
however, that this system would Jead to duplication
of staff to some extent, and suggested that certain gov-
ernment works in outlying places should also be handed
over to the local boards. He wonld nbt recommend
that main or important roads should be handed over to
the district boards,

364. He did not approve of the proposal which had
been put before the Committes that the Roads Branch
should be separated ontirely from the Buildings, and that
there should be two separate branches in the Public
Works Department—one of architects who would be

- responsible for the buildingy, and another of gencral

engineers who would be responsible for roads and other
works, considering that it would be a very expensive
arrangement as there would be two separate establish-
ments working in the same area. This would be very
inconvenient and although it might be suitable for a
place like Bombay it would not work well in the mo-
fussil.. The experiment might, however, be tried in a
building centre where there were a large number of
buildings to be constructed.

3656. With regard to the suggestion that the depart-
ment which occupied & building might be given a grant

-and made responsible for the ordinary current annual

repairs, he doubted whether such an”arrangement would
be either a very satisfactory or an economical ¢ne. For
the repair of buildings scattered over a district, however,
he suggested that either the agency 6f the occupying
department or that of the district board ,should ke
employed. .

366. The power of technical sanction of & Superintend-
ing Engineer waa limited to Rs. 20,000 and this, he
thought, should be increased to Rs. §0,000. On general
principles it would conduce to greater efficiency if these
powera wore enlarged. The power of technical sanction
of an Executive Engineer was limited to Rs, 2,500 and.
he suggested that, in the case of selected officers only,
smch powers might be inoreased to Ra, 10,000. Junior
Executive Enginéers might continue with the lower
powers,

367. Ho had never, as an Executive Engineer, found
his accounts works & very heavy burden nor prejudioial
to his executive work. His accounts work had occcupied
about two or three days each month, but even on those
days be had not been wholly employed. He did not
think that the accounts system was so complicated as
to interfere to any great extent with his executive work,
Heo thought, however, that it might be simplified in cer-
tain details, and quoted the preparation of works ab-
stracts as & case in point, -

368. Ho had had no occasion to complain that the
rules prohibiting the local “purchase of stores were pre-
judicial to efficiency or expedition. He admitted, how-
ever, that he had to apply to government for sanction
;olthe purchase of cortain articles, whioh caused some

alay. .

369. He was in agreement with the suggestion that
the proparation of detailed estimates for all repairs to
huildings should be done away with, and that simply a
lump sum should be given to be spent at the discretion
of the Executive Engineer. This procedure wonld, he
thought, obviate a lot of effice work.

370, At present for every building to be constructed
plans and estimates had to bo prepared, and there was
always a considerable amount of such work in Progress
in the office of an Exccutive Engineer, It did, somstimes,
happen that designs had to be prepared more than onre,
In soms cases three or four times, owing to an officer
ohanging his mind, but be did not think that it could

’
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be said that such & state of things was general or that it
constituted a grave inconvenierjce to the Department.

371. With meference to the muggestion put forward
before the Committes that an estimate should be eplit
up into different clsesos of work, and tenders called for
each—for instance that inatead of & contract being given
for s whole building tenders should be accepted from a
carpenter for ali the wood-work of the building and from
a meson for all the masonry work—he stated that that
was exactly what was done at present under the pieve-
work system, under which wood-work wouid be given
to one contractor, masonry to another and so on.

372. He did not think that it would be poasible to
arrange within the Department for the provision of one
or two years’ practical training for sll the students who
passod cut of the Peona College but they could certainly
arrange for a certain percontage. If the number which
passed out of the uppor course of the Poona Colloge
were limited to twenty-five or thirty, practical treining
for_them could probably be managed. Hs could not
say whether ‘the students would acoept the offer of such
training if they were given an option in the matter, but
be believed that a large number of them would do so.
The studente should, he thought, be given a living wage
during the period of practical training.

373. (Mr. Cobb.) Ho certainly thought that there was -

scope for an exténsion of the contract system, snd sug-
gestod the issue of general instructions that works should
be done by contract as far as poseible. Somoe officors
appeared to prefer to do their works departmentally.
He would not give the maintenance of roads to contract.
ors except as regards the supply of materials. In the
case of a long stretch of rogd of fifty miles or so it would
be impossible to give the repair work on contract ss there
would he so many detailed points which would require
attontion, and if the contractor did not work properly
there would always be trouble and differences of opinion.
The repairs to buildings would be an easier matter to
deal with than the repairs to roads, Lees trouble would
also be entailed, as a misin could be employed for such
work, which wocld then be executed on the piece-work
system. Only when suitable contractors were not avail-
able would he do the work departmentally. He was of
opinion that the number of contractors was snd would
go on “gradusally inocreasing. .

371 (Rai Behadur Ganga Ram.) He had graduated
from the Poona College of Engineering and had passed
first on the list in his year. The second man on the list
got in as an Apprentice Engineer; the third and fourth
wont to Mysore, Seven passed in the new course, and
about forty in the old course. Some of these forty had
taken up private practice and some were employed in

native states, while a few abandoned “engineering al--

together and joined the Revenue Departglentp as tahsl
dars. -

375. He stated that he had been an Exocutive
Engineer, Buildings and Roads, for a long tithe. The
largost building actnally constructed under his super-
vision was one costing about Ra. 2,00,000 at Ahmedabad.
This building—the Science Institute—was designed by
the Consulting Architect. The largest building which
he had designed cost about Rs. 60,000. Al designa
were submitted to the Consulting Architect, the limit
below which this was unnecessary being sbhout Rae. 20,000,
Government, or in certain cases, the Superintending
Engineer, decided which buildings should be designed
by the Consulting Architect. Sometimes there waa a
difference of opinion on the subject and consequently
correspondence ensued. No difficulty, howewver, had
been oxperienced in rogard “to the system in general,
s it was meroly a matter of giving the architect informa-
tion: ag to local conditions. The Consulting Architect did
not interfere in every design, but omly when govern-
ment saw that thefe was an important building to be
constructed and consequently desired his advice,

376. He had meant ‘ daily labour™ when he had.

referred to ** departmental agency.’” The piecce-work
contractor generally made his own arrangementa for
materials, but in certain cases they were sapplied by the
Public Works Department, and the cost was 'deducted

————
.

from his bills. If the contractor wers & good man be
oculd be entrusted with the supply of materials which
were urually not manufactured by the Public Worka
Department but parchased looalty.

377. There was sn irrigation divicion st Ahmedsbad,
The irrigation mtes were just ahout the same as the
building ratea; the railway rates wore gonomally higher,
but the witness eculd give no reason for this, nor could
he stato whether the railway work was superior in quality,
Tt waa done with great sxpedition and contractors always
preforred mailway work as they conld get much better
profita there,

378. He had not experienced sny difficulty in the
purchase of stores through the Director General of Storwe,
He thonght that tho suggestion that the Director Genoral
of Stores should be located in India was & good one, and
if such a course wore adopted ho did not think that it
would lead to & rise in the prices of storea,

379. Ho did not consider that the overseers tumed
out by the Poona Colloge wore more highly trained than
was roally necessary.

380, As to the suggestion that the wub-ovorseer cinm
should be abolished and s mistri class substituted, the
latfer being taught only the rudiments of drawing, esti.
mating, ote., he did not think that these non wounld
ever come up to tho standard of the lower subordinate
ostablishment as they had not so much intelligenes,
Mistris wore not required to do handicrait work only,
but mpervieion work also,

381, He divided the lump sum grant placed at his
disposal according to the requiroments of oach diatrict.
Fach Executive Engineor supplicd him with his requires
ments and ob that basis he distributed the grants. In
genersl the percentage of capital cost sllowed for mpaim
to buildings was about one per cent. but it depended
vory much on the nature of the building concerned.

352. He could not suggest any way of redecing the
correspondonce work of tho Exeontive Engineer, all of
which he considered was neoessary. Neither oould he
suggest any considerable reduction in the acoounts work.
The acoounts were submitted on the tenth of esch month
and there was a little difficulty in that respect. It would
be a relief if instoad of monthly there wore quartnrlz
sccounts, and he did not think that the adoption of suc

. & systern would impair the efficiency of the Depart

ment. In this way the number of objections would be
considerably lossened, as many of them would dispose
of themselves automatically.

383. (Mr. Mackenzie.) Evon if dopartmental and piece-
work were very much reduced, snd true contracte sub-
stituted, he did not think that very much benefit would
be derived therefrom except perhaps s small reduction
in the lower classes of establishment ; the Dopartment
83 8 whole wonld not be much relieved and the same
superior supervision would be required, even if the con-
tractors employed a better supervising agoncy themsolvos,
As far as the necessity for the departmental establish-
ment was concorned there was little difference betwoen
the regular and petty-contract systems except in the
matter of accounts nor did he think that the introduction
of the regular in place of the petty-contract system
wonld be of any very grest vslue to the people in genoral
as training them in habita of self-roliance and indepen-
dence ; there was, as he had ssid, very little difference
between thé two with the exception that the rogular
contractor was usually the more moneyed man, He did
not think that large contractors would be able to afford
to utilize trained engineers if they took up econtracts
for buildings worth Rs. 50,000 or Ra. 1,00,000 ; indred
it waa doubtful whether large contractors would compete
for work worth only about Rs. 50,000. There were no
men of the stamp required in the mofussil. The obstacle
in the way of small contractors was lack of capital, and
they lived in many cascs from hand to mouth depending
entirely upon the payment of their bills. They bad to
pay the ordinary rate of interest, as well as in some cases
a share of their profits, to the money-lender, Large
contractors, however, had generally capital for the werk
they undortook and eould command lower prices by ad-
vancing money. With regard to the suggeation thag
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the Public Works Department should also pay ready
money at frequent intervals he thought that it would
_be inconvenient if the enginser had to meke payments
so often, In certaln cases thoy were made fortmightly
ond ovcasionally weekly, but in general monthly pay-
ments were the rule. It took b certain amount of time
to dispose of bills, which had then to be passed by the
audit officer.

984. Sub-divisional officers were not allowed an im-
prest, but had a eash account. They could not pay more
then Ra. 10 or so in cash, In rare cases, however, they
were empowered to pay cash up to Rs, 60. They sub-
mitted their accounts monthly, -

385. There would be some risk if advances were made
. to contractors, but he doubted whother any loss would
be entsiled to government by such a system provided
that it were applied to approved contractors only on
proper security. It was possible that it would facilitate
work and result in some reduction of rates.

\

386. Qn its being pointed out to him that in Madras
noearly all the roads in the presidency were in the charge
of loecal boards, who employed men on Ra. 800 or Ra.
800, he stated that this was not the system in Bombay
where the local hoards employed only overseers, but he
thought that a start might be mede in that direction.
Some local boards woere, however, begging government
to take over their roads as they had no proper establish-
ments, and the Collector of Ahmedabad had asked the
Executive Engineer to take over a road. He bolieved
that & scheme which would allow local boards o employ
& superior establishment was under consideration by
government, but he thought that its adoption would
lead to overlapping. Even if the Publio Works Depart-
ment wore reliaved of their roads, government super-
vision would still be required. .

387. If the Public Works Department were relieved
of all roads and of all small buildinga in out-of-the-way
places, and had only to deal with big buildings, there
would be practiesily nothing left for the Department
to do. He did not think it would be to the interest of
government to abolish the Buildings and Roads Branch,
becauge the aggregate cost would not be reduced and
there %ould be a loss in convenience and efficiency.

388. To entrust local boards with the execution of
their own buildings and the maintenance of their roads
might prove valuable as trasining in self-government,
but he douhted whother the membors of such bodies
would take the necessary trouble to inspect works. His
experionce of municipalities was that members would
not actually go out and see things for themselves—
at any rate this was the case in Ahmedabad—they loft
every thing to their officera.

389, There wore type designs for most buildings,
which were only altered to suit Jocal circumstances
or requirements. In the case of an important or costly
building the designs were given to the Consulting
Architect ; otherwise they were done by the Executive
Engineer.

390, (Str Noel Kershaw.) As an Execoutive Engincer
he had beon employed in signing forms and accounts
for about two or three dayas in the month and the time
actually spent in the month on such work was five or
six hours altogether. He had to sign his neme about
three or four hundred times in those five or six hours.
Some of the documents were merely compilations which
did not require looking into by the Executive Engineer
and his signatures to which could, in his opinion, be
osaily dispensed=with,

39]. Whon work was to be commenced the fact was
advertised in the papers in order to attract contractors,
He deprocated the giving out of all works in a givén
sres to & mingle firm as it would create monopolies.
Potty contractors were suppliod with tools and plant by
government, and in the case of a work which required
rollers or costly plant they were supplied with these
things also.

302, He stated that there were fow district boards
in the Bombay Presidency which employed an efficient
ataff and the employment by them of such a ataff wouid

VOL. &I

lead to overlapping. The witness had no idea how the
system worked in Madras. If the energies of the loecal
boards were directed solely to the outlying parts of the
district, and of the Public Works Department to the
inlying parts, overlapping in bhig places and at head-
guarters would be obviated, but the Public Works Depart-
ment; had at present very little work to execute outside
headquarters. ’

393. (Mr. Kent) With reforence to the statement
in his written merorandum that contractors with sound
professional knowledge were to be found in Bombay
he explained that he was referring to firms of architects
snd engincers in Bombay and not to contractors proper.
He did not know of any perscne who. were trained con-
tractors in the real sense of the word.

394. In siggesting -thet a considerable proportion .

of the work of an average district might be transferred
to the agency of local boards if they employed efficient
staff he was referring to the Iocal boards’ own work,
and did mot mean that a proportion of thesgovernment
work now carried out by the Executive Engineer should
be transferred. The system would lead to a cértain
amount of overlapping and would not be altogether
economical. He cortainly thought tbat it would be
necessary to retain government supervision even if the
roads were transferred to local bodies employing efficient
gtaff. As to what form this supervision should take
and assuming that all the roads were transferred to local
bodies who employed their own staff, he suggested that
there should be a Superintending Engineer for every five
or six such Joeal bocies. His functions would be that of
a travelling inspector and he would have to see that the
work wag properly done. It might be necessary to have
one or two Executive Engineera under him. This would
possibly be an improvement on the existing system,
which latter, however, gave no_ocause for complaint.

395. The Jargest district he had ever held charge of
was Ahmedabad. As to what proportion of hia time
he had spent on actual supervision of work and what
proportion on oflice work he stated that he had visited
his works almost every morning, beginning at 7 or 8 .M.
and going on till 12 mid-day, and then spent from 2 to
5 or 6 .M. in his office, that was to say about eight hours
altogether, equally divided between works and office,

396. (Mr. Mackenzie.) In explanation of his statement
that works amounting to Rs. 2,600 were submitted to
the Consuiting Architect, he astated that such works
were not carried out by that officer but were sent to him
merely for suggestions a5 to improvement in appearance,
otc. e was not quite sure whether any definite money
limit had been.fixed, ' :

397. (Rai Bohadur Ganga Ram.) The sohedule rates

were revised by the Exeeutive Engineer once a year,
In preparing these no porcentage was added for the con-
tractors’ profits, but certain establishment charges
weore allowed. Personally he would be willing to allow
G to 10 per cent. for such profits. These schedules wera
prepared from the actual cost of construction in previous
years, .
398, (Presideni.) Ho admitted that certain graduates
of the engineering college entered the Revenue Dopart-
ment and added thet they joined that department diroct
from the college. Being a graduate of the enginecering
college was one of the qualifications for entry into the
Revenue Department, which took graduates of science
as well as of engineering. There was no harm in this,
ag men obtained a sound general training in the college,
He did not think it desirable fo prohibit graduates of
engineering from entering another department.

399. The Exacutive Engineer exercited powers of ap-
pointment, dismissal and punishment only in regard to
works establishment and office clerke. He had no powers
over the lower subosdinate establishment, withough he
could report them tu higher authority or transfer them,
He considered that this system worked well and that it
Wa8 unnecessary to give more powers of punishment,
otc., to Executive Engineers. ‘There was no real objection
to doing so but the r.oc2esity for the reference to a higher
offcor constituted a valuable protection for the lower

) e
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subordinates. He did not think that this protection
wag 8o great as to deter Exccutive Engineors from report-

— e e

ing lowsr subordinatre and tv foree them b0 contmt
themselvea with ineficient stafl,

F. 5. J. Guoems, Esq., Chief Engineer, Sind

Written Stalemend,

400, (1) Economy and suitabilily of methods of exe-
cution of public works.—As far as Sind is concerned I
oonsider the methods at present adopted for the exe.
cution of civil works are in all respecta suitable for the
purpose for which they were devised.

401. (IL) Encoursgement of other agency.—There
is no existing system of private enterprise in B8ind
except house building in Karachi. In the paat two or
three years very many houses, meant for occupation by
Europeane, have beon built by Indian landlords and
epeculators, and I have watched the construction of moet
of these houses and flats, I have no hesitation in eaying
that if the work, even in the very best of these buildings,

* had been passed by any Executive Engineer in the Depart-
ment, he would have got into the most serious trouble.
I can give examples of this, About two years sgo a
certain firm in Karachi decided to build a bungalow for
their manager. This bungalow weas designed by an
architect, who is an A.R.LB.A.,, and was constructed
by s local firm of centractors under the architect's per-
sonal supervimion, Pefore the bungalow was occupied
the managor asked me to inepect the upper verandsh
which he said he did not think was safe. I did eo and

found that it hed sagged et both ends and the floor was"

cracked badly in many places. The flooring was re-
inforced concrete and can still be seen by anyone who
wishes to inspect it. Quite recently all the tiles in the

flooring of the ground floor rooms have had to be removed -

and replaced because the filling underneath had not been
properly rammed and all the floors settled very badly.
If work like this ia done under the supervision of what is
supposed to be a qualified architect, it may be imagined
what the class of work is when it is left entirely to a con-
tractor, nominally supervised by a landlord who knows
nothing about building construction. ‘

(2). In enother case, a firm was building new offices
which were nltimately to be » double-storied building,
but in the meantime only the ground floor was being
constructed. The roof wes reinforced concrete and the
whole of it collapsed, just as concreting was completed,

because the contractor hed not troubled to ses that the
timbering rested on a solid foundation. This same con-
tractor ja doing similar work for this Department, and
is doing it very well, but only becanse he is being super-
vised by competent enginsors,

402. (IV.) Relations with other departmenis and sobe
branches.—In Bind, at any rate, the relationa between
the Public Works Department and other departmenta of
the administration are quite sstisfactory.

403, (VIL) Education,—We am now getting & very
satisfactory class of men seupper mibordinates, bug -
the lower subordinates are not quite so good, snd I
think the reason for this is the almost impassable line
drawn between the upper and lower subordinste rank.
It scemd to me wo would got botter men as lowor subor.
dinatea If this distinction were done away with and all
subordinates bad to begin at the bottom and work their
WAY up, just ss members of the engineering establinhment
have to, .

(2). The Dayaram Jethmal 8ind Arts College in the only
institution in Sind which teaches engineoring and, sa the
teachers are men of no particular professional standing,
it ia quite impoasible for them to turn out fully.qualified
ongineors and architects. The direction and oxtent of
improvement is obvious in this case.

404, (VIHL.) Practical tralning.—I do not think ade.
quate provision is mado for practical training. Govorn-
meont might underteke to provide practical trinin
on works, and the extent to which it could be provides
would depend on the numbor of works in progross, but,
to have any practical result, it would bo absolutely onson.
tial that any one wanting this practical training should
enter into some form of apprenticeship for a definite
period, If they are allowed to come and go as they
please they would learn nothing and only be s nuisance
on the works. When I was in charge of tho Janfrao
Canal, one young man asked if he might be sllowed to
get some practical exporience of irrigation work, put he
stayed less than a week, as his jdes of acquiring prae-
tical knowledge was to ait in the office reading files, eto,
I could not order him to go out on works, but 1 conld
order him out of the office, 8o he went.

Me, F, Sr. J. GEBBIE called and examined.

405. {Prepident.} The witness stated that ho wae Chicf
Engineer to the Government of Bombay in the Irrigation
Branch, and that he had had 23} years’ service which
bhad been spent entirely in the Irrigation Department
in Sind.

408, The Irrigation Department in Bind looked after
buildings, but there wero practically no roads, with the
excaption of one provincial road four miles long, and one
local road twenty miles long. Ordinary buildings were
looked after by the district engineer, but this formed
. only a very small part of his work.

407. There were altogether four archit<cts of different
quslifications in Karachi of whom two were Associates
of the Royal Institute of British Architects, and one waa
self-taught. The witness had no information in regerd
to the fourth.

408, Private building work in Karachi was executed
in varions ways, but he had not much information in

this connection. The work was mostly dome by petiy
contractors, and the supervizion carried out by the person
for whom the building was being erected. There was
practically no expert supervision at all

409, He was unable to give any definite comparison
between the rates paid by the Public Works Department
and those charged by private enterprise.
~ 410, The XKarachi Buildings Division, which was
devoted entirely to bnildings, under the charge of an
Executive Engineer, included the buildings at Hyder-
abad pnd in the Persian Gulf, He approved of the

proposal that this division should be in charge of an
architect, and should be taken awsy from thoe ordinary
Puoblic Works Department atafl. ‘

411. The upper subordinate staff in Bind waa quite
satisfactory. He thought, however, that during their
college course they spent too much time in learning
theory, physics and chemistry, ete., which could be better
employed on practical civil engineering work. Bis lower
subordinate etaff was not so satisiactory. '

412. The ordinary works establishment in Sind evn-
sisted mainly of men called * Darogas’ whose work was
merely the snpervision of labour. These men had no
technical qualifications of any kind beyond the capubility
of making mmple measurements. Bome of this * works "
establishment was employed continuously although
engaged on s temporary basis,. He was doubtful as to -
the advisability of forming this establishment into s
permanent government pervice, becauss the men were
unskilled and had no professional training. Mistris
were usually selected from among the best masons

“413. A reorganization of the Department based on
the permanent employment of s certain number of
proctical workmen such as masons, carpenters, ete.,
in the position of mislris, and the reduction of the
present lower subordinate staff would not, be thought,
work well in 8ind, because the number of such work
employed there was very small. It would not be worth
while t0 make a special branch for that establishment
in Karachi s so fow men of that type were required,
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Rather than effect & reorganization in Sind, based on an
increasp in the upper subordinate staff, which he con-
sidered saticfactory, at the expense of the lower subor-
dinates, he would prefer t¢ abolish the hard and fast
barrier between these two classes and make all the subor-
dinates in the province start from the bottom and work
their way up. This would not, he thought, result in any
reduction of efficiency because at present the samo
clasa of man applied for both upper and lower subordinate
posts, He was not sure whether, if all subordinates ware
in one olass, it would still be possible v obtain such a
good typo of Than as the present upper subordinate,
but he was oonvinced that the type of lower sabordinate
would be considerably improved thereby.

414, His establishment in Sind was largely recruited

from the Dayaram Jethmal College, and no lower sabor-
dinates were recruited from the Poona College of
Engineering. Of his upper subordinates, somse. had
beon transferred from Bombay, and some were Sindhis
who, having taken their L.C.E. degres, were appointed
direet from the temporary ostablishment. The Dayaram
Jothmal College was an aided private institution more or
less subsidised by government. Four appointments
wers guaranteed. annually to the engineering classes of
this institution, one for upper subordinates and three for
lower subordinates. The educationsl qualification for
admission to the ocllege was the school final or matrie-
ulation, and the length of the course was threo years.
Students thus passed out of the colloge at the age of
about 22 years. He thought tha$ the best of the students
of this college compared favourably with thoss of the
Poona Collegs, but that in general the men of the latter
college were better. Ho believed also that the Poona
College took much older candidates, and that such men
did not usually finish their course till the age of 25 or
26 years, From his own experience he thought that the
Poona system was the better and tmrned out s superior
elass to that produced by the Dayaram Jethmal College,
this being mainly due to the fact that the former college
had & botter teaching staff. In connection with the
engineering training of boys, he thought that™ the mest
suitable course was to take them direct from school
into the engineering colleges so a8 to facilitate the provi~
sion of a course of practical training after they left college
and before they actualy took up employment as engincera,

415. He had had experience as an examiner of the
Dayaram Jothmal College, and confirmed the general
complaint which had been made by other examiners
that the students who graduated from that institution
had a very deficient knowledge of English. This, he
admitted, was rather against his argument in favour
of such students entering sn engineering college direct
from school, - .

416, The system prevailing in the Bombay Presidency
under which an officor could be transferred from the
Irrigation Branch to the Buildings and Roads Branch,
and wice rersd, was, he thought, a bad one. He was in
favour of having two branchea absclutely solf-contained,
with promotion from top to bottom in esch particular
branch, but he was somewhat doubtful as to whether this
could be sarranged satisfactorily. It might happen,
for example, that of two men of the same standing, one
in the Irrigation and the othor in the Buildinge and Roads
Branch, one might got quicker promotion than the other,
snd this might lead to discontent. Suth discontent
would have no legitimate basis, but it would probably
oxist.

417. He wae in favour of a eystenr under which all
passad studenta of the collages of engineering should have
the right to undergo one, or perhaps two years® practical
training in the Public Works Department, provided that
a proper system of apprenticeship were introduced.
He suggested that such students should enter into an
agreement that they would undergo such training for a
ocertain period, as was the system in England ; he was,
however, not quite sure whether it would be necessary
to impose & penalty for breach of such an agreement.
Judging from his experience of them, he thought that
many of the students of the Dayaram Jethmal Coliege
would welsome & system under which they could be given

.

& practical training in the Public Works Departmont.
He did not think it was necessary that ail such students
should be given a living wage, as some of them could
quite well afford to keep themselves,

418. The accounts system in force in the Irrigation
Branch was analogous to that in force in the Buildings
and Roads Branch, but the araount of detail in the former
was much less as it was concerned mainly with large
works. He had no suggestions to make with regard
to possible improvements in the present systém, but
thought that it was pretty clear that some improvement
was required. The matter was, however, too technical
for him to express an opinion on. It was difficult for
him to say exactly what proportion of an Executive.
Engineer’s time was spent on accounts, but he thought
that it averaged two and a helf hours a day which,
in his opinion, was an wnduly large proportion. He had
no remedy to put forward for improving thie state of
affairs, but suggested that an expert should be deputed
to look into the matter. If the whole of the monthly
compilation and classification of accounts, together
with the preparation of the monthly statements, were
transferred to a separate central accounts’ office, it would
gavo tho Execative Engineer a lot of trouble. The adop-
tion of a eystem. under which the accountant of each
office would be the officer responsible for the accounts
would also save a lot of trouble and time, and he was
prepared to recommend it. The Executive Engineer
would have to remain responsible that the measurement
book entries and the vouchers for payments made wore
correct.  Somo Executive Engincors went into the ques-
tion of the clagsification of accounts themselves, but
others left this largely to their accountants,

419. Tho powers of Superintending and Execntive
Engineers in the Trrigation Pranch were the same as
those of similar officers in the Buildings and Roads
Branch. His own powers were limited to Rs. 20,000,
and he thought that further decentralization was desir-
able. A Superintending Engineer should be given powers
up to Rs. 50,000 and an Executive Engineer up to Rs.
15,000 or Re. 20,000, It was, however, necessary to restfict
the powers of certain individual officers, and henoe he was
of opinion that, while further powers should be delegated
to ench class, local Governmenta should be allowed, af
their discretion, to restrict them in particular oases as
they saw fit.

- 420. (Sir Noel Kershaw.) His remark that the average
time spent by an Executive Engineer on his accounts
was two and a half hours a day throughout the month
applied only to Sind, but he believed that the accounts
work in the rest of the presidency was just as heavy,
if not heavier; he bad, indeed, always understood that
this work was lighter in Sind than it was in Bombay
and the Deccan. He had a qualified accountant whose
salary was Ra. 80 rising to Rs. 450 per month. This
accountant was quite competent to nndertake the res.
ponsibility which nominally fell on the Executive En-
gineer. It would be a good thing if, in addition, the
corregpondonce arising from the accounts were made
over to tho accountant. There would be a considerable
saving of labour on the part of the Execctive Engineer,
who would thus have considerably more time at his dis-
\pos&l to spend on the actual work of engineering.

421, The average working day of an Execntive
Engineer in the Irrigation anch depended on the
amount of inspection he had to do, which varied from
district to district. ¥ averaged probably eight or nine
hours.

422, (Mr. Mackenczie) He did not think it necessary
for the Executive Engineer to spend cortain specified
days at headquarters every month becavse of his accounts.
They did however undoubtedly increass correspondence.

423, The Public Works Department Code required
revigion from beginuing to end. 1t was too large, and
the frequency with which standing orders were issued
mada it jmpossible for anyone to be sure exactly how the
rules stood. The Code should be re-published more
frequently, and the issue of correction rlips to cover
evary possible contingency shonld be shandoned.

G2
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424. (Rm Bohadvwr Ganga Ram.) He waa in favour of
the proposal that the architect shonld be made respon.

sible for the construction ss well as for the design of his

buildings. It would, however, be necessary to srlocs
the architect carefully before placing him in so respon-
giblo a charge. Im the particular case cited in his written
evidenoe, the fauity construction was entirely due to
lack of supervision over the contractor's work; the
ordinary contractor really requirod much more super-
vision than he actually got. He had not gone into the
matter, but he believed that architect’'s charges were
7} por cent. including supervision. The building he
had referred to was built for a Calcutta firm but the
architect was a Earachi man. ‘

425, There was no separate Bmldmga and Roads
Branch in Sind, all buildings being undor the Irrigation
Branch. He had no idea aa to how tho establishment
charges wore divided up, but this was probably done
by the Accountant-General.

426. Ho had some men sorving under him who _oame
from the Poona College of Engineering, but very few who
came from Roorkee. It wae difficult to compare the men

from the Poona College with thoss from Roorkee, as the
men who came to Sind from the Intier colingn were mili
tary men, e, mb-condoctom. ete.

427. (Mr, Cobl.) The college in Nind wpplied him
with mubordinatre who, he thought, were sufficwntly qual-
ified and who were younger, as a ruls, than thom olitained
from other colicgee. They had pamsed through the
engineering branch attached to the Arte college, and the
traching in this engincoring branch was fairly satisface
tory. He wouki, however, prefre 1o take men with &
little more practical vxperienoe, and would makse it a
condition that such men should have taken & courme
of practical training on leaving oolicge extending ownr
six months at loast or preforably a ywar, in order to snable
them to acquire some oxperience in the management
of labour,

428, (Mr. Kent) He would support the propossl
that an Executive Enginoer shauid have in his office an
sccounts officer of muperior rank, though not neorewrily
of the standing of an Amsistant Engincor. Anything
which would take the acoounta’ work from the hawmds
of the Executive Engineor would be wolcome.

H. D. Gni, EsqQ., Partner, Mesers. Richardson and Cruddss, Bombay.

Wretten Siatement.

429, (1) Economy and smitability of methods of exe-
cution of public works, and (II) Encouragement of
other agency.—Speaking as representing the Bombay
Chamber of Commerce, and from my own experience
a3 & manufacturing engineer in this country, 1 consider
that the working of the Public Works Department is, on
the whole, satisfactory, and that while there are directions
in which private enterprise can and should be encouraged,
no drastic changes are necessary.

(2). Asregards earthwork, building and masonry work,
Y think that, generally apeaking, the presemt system of
doing such work departmentally, or through petty con-
tractors under close departmental supervision, is probably
the best and most economical under the conditions which
obtain at any rate on this side of India. With few excep-
tions, these works are not of such magnitude as to be
worth the attention of the large contractor with his
expensive plant and machinery. The methods of the
ordinary Indian building contractor are no doubt capable
of much improvement, especially in a city like Bombay,
but, where low cost rather than expeditious construction

"is the first consideration, existing methods sre not so

ensily beaten as may appear at first sight.

(3). In the case of iron and steel work, the manufacture
of this requires & works equipped with suitable plant and
machinery, and such engineering works are in the main
already run by private enterprise. In some cases the
ereotion of the finished iron or steel work st site is done
departmentally, and in others by the manufacturer or
another contractor as circumstances may appear to
dictate, and I do not think this can be much improved
upon.

430. (V.) Decentralization.—The chief direction in
which private engineering enterprise can be encouraged
is by relaxation of the present rules relating to the local
purchase of engineering stores and materials and, con-

gidering the importance of having in this country ample
stocks of these things as well as a flourishing enginecring
industry, not only t0 meet the preaxing military require.
ments in times like the present, when shipping facilitica
are becoming more and more restricted, but also In timm
of peace, for the development of the vast agricultural
and mineral wealth of the country, I submit that any
meaaures having these objects in view merit the serious
attention of government. This, however, and the safe-
guards pecessary in order to protect Britinh imperial
interests are perhaps matters which more atrictly come
within the acope of the Indian Industrial Cémmission now
sitting.

431. (VIL) Education.—I have little or no direct
knowledge as to the system of education in the govern.
ment engineering colleges of this country and am, thore-
fore, not able to offer intelligent eriticism on their eurrio-
ula and methods. It ¢annot be too strongly emphasized,
however, that book learning is only a part snd, perbaps
I should add, only s small part, of what goes to make »
capable engineer. Engineering, much es it depends on
correct theoretical knowledge, is not by any means the
exact ecience which many suppose, and it is only in the
hard school of practical training snd experience that ths
necessary confidence and judgment can be mcquired to
successfully apply theoretical knowledge. There are
also other qualities such as initiative, ability to sccept
respousibility, leadership, etc., and I fear that my ex-
perience with the product of the government en
colleges, limited though it is, is such that, judged by thees
standards, the result, with few exceptions, is disappoint-
ing. In ocourse of time, as enginsering becomes s inrger
and more flourishing indigenous industry, the present
prejudice amongst certain classes againat manual work
and false notions aa to the indignity of labour may dis-
appear, but for the present this places a serious dmh;ht.y
on mdxgenonu talent,

Ms, H. D. Gor called and oxamined.

432, (President) The witness stated that he was a
partner in the firm of Messra. Richardson and Cruddaa.

. The firm was mainly employed in the execution of struc-

tural steel and iron-work, but variocus kinds of work
were undertaken by it, on behalf of government, in connec-.
tion with irrigation, building and railway projecte. The
staff employed by the firm were specialists in steel and
-iron-work.

433. All the head officials of the firm were Europeans,
even down to the foremen, and iz addition, three Eunrasians
wére employed in responsible posts. As regards Indians,
they were enraged only in subordinate pogitions, as
mistris. ‘The reason why a firm of so long standing in
inlia as Mesars, Richardson and Cruddaz had no Indiens

holding posts of responeibility was hecause snitable men
had not been found ; had they been able to obtain suffi-
ciently akilled agency samongst Indians, they would
have welcomed their employment, as they were anxious
to see Indiana on their staf and holding good posta.
They had made efforts in that direction but had not
been successful.

434. The firm had not had very much experience of the
youths turned out from the Poona College of Bcience.
Some students had come to them for a few months’
practical training but were paid nothing. The general

ce of the firm in regard to these students was that
they lacked appliestion, and if any work was wanted
from them they generally fell sick. They did not appesr
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to be really anxious t6 do any practical work. The
firm had never tested the theoretical training of these
students. They had, however, had some experience of
the output of the Victoria Jubilee Technical Institute
in Bombay and had found these men to be of much the
fame type as those from the Poona College. They did
not show themselves capable of undertaking responsible
work, and the firm did not find them much superior to
the ordinary workmen employed, who came as boys,
‘starting on four annes & day, and worked their way
up at the trade.

435. The witness appeared before the Commiittes as a
representative of the Bombay Chamber of Commerce.
In regard to the expansion of private industry, as opposed
to the present departmental system for the execution of
works, the general views of the Chamber of Commerce
were that private enterprise should be encouraged by all
possible and reasonable means, but that it would be a
mistake to make any sudden or drastic change. He was
of opinion that one of the directions in which change
should be effected in the present system, in order to give
encouragement to private onterprise, was the relaxation
of the rules relating to the local purchase of stores. He
thought that private- enterprise should be encouraged
rather by developing existing firms than by creating new
ones. He wen$ on to say that Rule 1 of Appendixz 30,
Public Works Department Code, which related to the pur-
chase of articles manufactured in India from Indian
materials read quite satisfactorily, but he thought that
Rule 8 nullified it to some extent. 'This rule, he suggested,
was an inducegpent to officers to err on the safe side,
and to send an indent through the Secretary of State
{or materials, which they were, in reality, authorized to
purchase locally if they exercised their powera. As re-
gards Rule 2, he considered that if imported articles
oould be supplied by firms in India at the same rate as
that at which they were imported through the Stores
Department, they should be purchased locally, & procedure
which would give such firms as his own an opporunity of
steting whether they coul produce such articles, This
aystem, he added, would, if enforced for somo time,
encourage local manufacture. As regards Rule 3, he
advocated that, elthough an Indien firm might not have
& partioular article in stock, yet if they could quote
cheaper rates than the Stores Department in England,
the artiole should be ordered from the Indian firm. He

438. (Mr. Cobb.) Students come to his firm presumably
in order to acquire a practical knowledge of the manu-
facture of iron and steel-work, and &n acquaintance
with works in general. With the consent of the firm the
foremad was only too glad to help such students to gain
practical knowledge if the latler desired it. These
students usually stayed only a few months with the firm.,
Tbey were supposed to do the tasks of workmen, to which,
however, they seldom took seriously. Such students did
not, receive any salary while with his firm, although
regular apprentices were paid,

430. (Rai Bahadur Gange Ram.) He would not advo-
cate the transfer of the Director General of Stores to
India all at once, as he considered that there waa a possi-
bility that such a move might prove a failure. It wag
rather a big question and he was not prepared to say
that all bis difficulties would be removed if the Director
General of Stores’ office were located in India.

440. When the Public Works Department ordered iron
and steel materials for-a bridge they sometimes asked
the firm to undertake the construction of it as well, in
which case it was carried out by the firm's own staff.
It depended on circumstanceas what percentage his firm
allowed for the employment of extra staff on the erection
of 8 work. They employed their own men, and regulated
the staff to bo sent out according to the magnitude of the
work. For instance, if a large bridge were to be con-
structed, they wounld send one of their European foremen,
the percentage of whose salary to be charged to the work
would be caleulated on the npmber of months actually
gpent on the erection. Smaller contracts were frequently
put in the charge of a competent Indian misirs.

441, He thought his firm would be willing to take five
students for practical fraining, and give them current
wages. He explained that the ordinary chokras employed
by his firm started on four annas & day, and worked up
to eight annas and & rupee as they got older. There was
alzo & class of apprentices in his firm who were educated
men, and started on eight ammas  day. His firm
did not pay anything to the students who came for a fow
weeks only to acquire practical knowledge.

442. (Mr. Mackenzie.) He was not in a position 1o say
where the Director Generzl of Stores would have to be
located were he transferred from London to India. He
thought there would be difficnlty in effecting this transfer,

443. He did not think it would be a feasible schemo

belisved that this system worked satisfactorily in the case “Yor a local Government, e.g., the Government of Bombay,

of large municipalities, e.g., Bombay, which had adopted
it. He considered that the local purchase of stores was
the main item in regard to which the Public Works
Department could do more to encourage private enter-
Pprise.

436, In connection with the oriticism on the Publio
Works Department that it did not encourage, as mudh
as it might, the nse of indigenous materials, as for example
lime and cement, he had not noticed any tendency of
this sort. It was, however, a subject on which he waa
not competent to speak. His firm was mainly concerned
with iron and steel. They had used Bengal pig-iron for
many years and accepted the steel turned out by the
Tats Tron Works so long as it came up to the PBritish
standard specification. He cduld not say whether thers -
was any tendency on the part of the Public Works Depart-
ment to adhere too rigidly to the use of imported materials,
His firm bhad a large experience of Public Works Depart-
ment contracts in connection with steel and iron-work,
which was not confined merely to the supply of materials
but extended to the construction of bridges and other
structural work. Some of the bridges supplied by them
wera erected by the Public Works Department and others
by his firm. With the exception of the local purchase
of storea he had no suggestions to malke es to improving
and encouraging private enterprise, and thought that
the Public Works Department had given sufficient scope
to private enterprise in other respeots,

437. He had no information to give on behalf of the
Bombay Chamber of Commerce regarding building
oontractors in Bombay, and this queation had never been
disoussed by the Chamber as no building contractors
were ropresented on that body.

to have a ° buyer * for the purchass of storss, who would

not be an official but a business man and who would .
obtain tenders, Jay them before the local Govarnment for

selection, obtain the goods, do the testing, make the

payments, and receive a commission from the local
Government, because an Executive Engineer would much

prefer to place his orders direct as he knew best what he

wanted. He foresaw difficulties in adopting this system

of & ¢ buyor,” and thought that the whole question was a

matter for the Public Works Department themselves

to docide, as it involved internal organization. He

considered, however, that plenty of firms counld be found

who would be willing to take up the post of * buyer,” .
though, from an industrial point of view, it would not be

desirable to empower this * buyer ’ to purchase stores from

England, There wore several firms in Indie similar to

his own, whioh were confined to India and were not

branches of a firm in England, It was necessary" to

keep in close touch with home manufacturers as meny

articles, such as engines, could not be obtained in India

and hence had to bo imported, although he thought that -
they would, in course of time, be made in Indis. He

thought that, if one firm were appointed as ° buyer,’

other firms would express diseatisfaction, and that this

‘ buyer > would have to give up privete practice and be a

government official rather than a whole-time man en-

gaged for the purpose, Such & man, being a government

official, would be-liable to get into a groove, and the

amount of work which would have to be done would .
svontually require a whole department rather than a
single man to cope with it, as was now the practice on
reilways where there were store-kespers and a regular.
stores department,

I
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444. (Sir Noel Kershaw.) He recoliected that, doring
the copstruction of a bridge by his fima for the Public
Works Department, the Executive Fngineer had super-
vised the work, but be was not able to say whether the
tending Engincor also came to inspect it. He
sdded that it was usual for the Public Works Department
to have s subordinate constantly on the spot to super.
vise construction, and in the particular case he had in
mind, the subordinate was probably an upper subordi.
nate,

445. {President.) An to the comparative efficiency of
thoe Indian staff of his firm with the staff employed by &
firm of similar size in England, he stated that the output
of the Indian staff was considerably loss—about one-third
of the output of the corresponding stafl in England.

80 widely different in the cams ol machine.mede wark
:&miﬂtbﬂdwﬁmhﬂ by physioal and manual
r.

446. (Bni Baboder Gawgs Ram.) The wilnces stated
thal bo wus aware of many instanoce where atructarel
works, which could have been exocuted by firme in Indis,
had been given to firms in England, and instanced the
case of a bridge for the eraction of which his Arm had
not beoh allowed to tender. This bridge wes similar
to one his firm had rocontly srocted st Kalyan His
firm got » certain amount of railway works to constrecs,
He explained that raiiways indwted through their own
boards in Engiand for what they wantad, empioying
constlting enginoers at home for this purpose.  Aa stated,
bowever, his frm was occarionally called upon to take

He added, however, that this cutput varied and was not © up work for railways,

" W.E. CorLxsTON, E=2qQ., Divisional Forest Offioer, North Thana.

Written Statetent,

447. (1.) Economy and suitability of methods of
execution of publie works.—As regards the upkoep
of roads, roadside trees and all ordinary repairs not re.
quiring engineering skiil the methods employed are neither
economical nor suitable.

448, {II,) Encouragement of other agency.—In all
the more unhealthy and remote parts of the Konkan
the upkeep of roads which are generslly speaking only
used by country carta chiefly for earriage of forest matetial
and grain should be carried out by contractors working
undor the control of the Colicctor of the district. Local
contractors are in a position to carry out road repsirs
more economically then any government department
can and the Collector has moro efficient means of control
then any other officer. As there are in forest diatricta
many reliable men who sre accustomed to carry out
government oontracts during the fair sesson in the
government forests, there should be no lack of competi-
tion.

{2). Their cart work in the forests couses from Juue 1st,
and does not recommence till October or November.
They keep large numbers of well-trained teams of buffaloes
and bullocks which counld well do rolling work and carting
of mr tal during the rainy season,

(3). The contractors themselves are personally interested
in the npkeep of the roads, Many of them are well-to-do
land.owners and they command labour throughout the

_year in the villages through which the roads pass. In

some parte the forest contractors have almost complote
control of all local labour, with the result that the Publie
Works Department subordinates find it very difficolt to
get their ordinary annual road repairs done at the proper
time, consequently delay ocours, dry weather gets in,

" the work is scamped and burried and in spite of ample

allotments the roads are in a chronic state of disrepair.

{4). Thislack of command of labour leads the Public
Works Department subordinates to push up the rates
in order to attract labour and in many cases they accept
bad material, especially road metal. In Kanara, though
the Public Works Department rates for metal are nsually
one to two rupees per 100 ¢, ft. higher than those paid by
other departments, the metal is on the whole rather
inferior in quality, and in partsa of Thana, where the
Public Works Department are paying Ra. 5 per 100 ¢. ft.,
the rate paid by the local contractor, that is the wages
received by the villagers who actually do the work, is
about half this sam.

(5). The government eubordinate, whether Public Works
Department, Forest Department or of any other govern-
ment service, is usnally & man who never has been B
workman himself, consequently ho never really realises
what good economical workmanship means. In Eurcpean
countries this class of work is under the direct control
of & man who has risen from the working elass, in this
country the Public Works Department overseer or range
forest officer belongs to & clses which looks down upon
manual labour.

(6). A8 an extreme instance of what this may mean
1 quote & case which came to my notice recently, A

range forest officer was ordered to fence an arva for
plantation. Ho wea of many ysams' sorvico and conse.
quently more experianced than the averagn man, On
one side no fence was required but the range forest officer
did not realise this latter fact. He drew up an estimate
of Re, 169 per acre, sasuming that an srea of ons sore
would requite roughly 70x 4 yards «280 yards of feno.
ing, tho side of a aquare of one acre equailing approxi-
mately 70 yards. Whon carrying out the work he put
down twice as many yards of fencing se was actually
noeded. Further he used six 10 ft. toak postsa where
only one 6 ft. post waa required, also he paed five strands
of _barbed wire where thrne mufficed, Consequently, the
quantity of teak posts actoally used waa 6 x 10ft. whore
6 ft. only wore needed, and the quantity of barbed wire
waa 10 yards where only 3 yards wore required, Ry
the time he had fenced in 8 acrea he had need up all the
aveilable material, When the divisional officor came to
inspect the work he had to have it all takon up and was
able to fenco the 40 acres efficiently with the material

- which the rangor had uwsed for 8 acres, that is to say

the cost of foncing waa reduced by gtha, and as & matter
of fact the actual expenditure per aore worked cut to
about 15 rupees less than J,th the ranger’s estimate.
It is difficult for any one accustomod to Kuropean work
to realise the oxtraordinary bungle intelligent well.
oducated men in thia country can make of a very simple
job.

{7). To avoid such blundoring, the suporvision of all
simple works such as road repairs should be placed more
in tho hand# of the working clasa of man, and to bring
this about it is strongly recommended that (a) the up-
keep of roads be given out on contract, (b) the work be
placod under the control of the Collector of the district,
{(c} th¢ Exocutive Engineor be made aasistant to the
Collector as far as these contracts are concerned, and that
he should inspect the road and pass a certificate of com-
pletion of the contract upon which the Collector will
pey the contractor direct. The subordinale Public Works
Department service should have nothing whatever to do
with the vplesp of roads given on contract. After yoars of
dopartmental forest works in Xanara one iearns that
tho average government subordinato is a clog in the
machinery, and that a practical contractor working
directly under the eontrol of an imperial officer in whom
he has confidence, and working in competition against
other contractors, can oxecute work efficiently and sconom-
ically where the government official wounld fail.

(8). 1tis quite probsable that tho Public Works Depart-
ment may raise objections to the Executive Engineer

" being placed as sssistant under the Collector. At the

same time the divisions! forest officer both in the Madras
Presidency and in this presidency is regarded as an
assistant to the Collector in all except purely technical
meotters.

(9). Some step is required to decentralize the present
system of Public Works Department work in the matter
of roads. At present they have their own Secretarist,
and in matters in which undoubtedly the district officers
ought to be able to use their influence even the Collectoy



MINUTES OF EVIDENCE, .

h

65

11 Janugry 1917.]

Ms. W. E. CopLEsTON,

[Contintied.

cannot easily introduce local improvements in the me-
thods employed, )

(10). The Forest Department certainly finds the Public
Works Department difficult to approach and we have to
look on and see government money wasted. This is
wrong, we are all officers of one government and any
government officer ought to be in a position to put a stop
to any obvions waste. To quote & local example, at
Manor and Kase in North Thans range offices and
rangers’ guarters were constructed by the Public Works
Department. The sum expended on these was roughly
8,000 rupeesapiece. Although these buildings are situated

in the midst of extensive government forests, where

teak of food quality is abundant, the timber used in the
buildings was jarrah wood from Australia ! Teak was
loonlly available &t a cheaper rate than jarrab. It
is a far superior timber for the purpecse, but when the
divisional forest officer objected to the use of Australien
wood, he was told that the estimates had been drawn
up for jarrah wood and it was too late to alter them.

(11). The Public Works Department are at present
constructing a ranger’s quartera at Harsul in Peint,
Nasik Distriet. The estimate which the Executive
Engineer kindly lent to me is Re, 9,600. Compare this with
the actual cost of the following six buildings for rangers’
quarters and offices in the northern division of  Kanars
constructed by the Forest Department, who of course
_show no charge for timber and have many local facilities

mach ae their-own saw-mills and so on.

- Rs,
Dandeli range officers’ quarters and office . 1,355
Bomanhalli do.- . 1,355
Virnoli do. . 1,358
Kulgi do. . 1,900
Gund do. « 1,600
Supa do. . 1,000
- Total . 7,765
Average 1,294

The above buildings in Kanara would have ocost at
least two or three times their aectual cost had they been
handed over to the Public Works Department,
" {12). One reason for the high rates in the Public Works
- Department works ia the system of estimate. To
enaure getting the work done the Public Works Depart-
ment subordinate establishment place the estimates as
high as possible, and in many cases the subordinates
think more about getting through their allotments than
they do of economy in their work. Where such large
sums are expended, this system by which the people who
-.frame the estimates are the people who spend the money
seems wrong, bence the proposal to put the npkeep of
roads in the hands of the Collector who not only has far
more influence in the district than the Executive Engineer

Mz, W. E. CorLESTON called and examined.

452, (President.) The witness stated that he was a
member of the Forest Service, and that he had served
for practically 20 years in the Kanara district, which
wad a thickly wooded and thinly populated tract. There
were five forest officers in the district, who managed
between them three thousend square miles of govern-
ment forest, He admitted that it was not a typical
district.

453, The suggestion in his written ovidence that the
maintenance of roads should be taken out of the jarisdie-
tion of the Public Works Department and made over to
the Collector, with a view to their being kept in repair
by contractors, applied to the less important metalled
roads—roads surfaced with laterite, and unmetalled tracts.
Under thia system the Collector, who would receive
reports from all the district officers regarding the state of
these roads, would have more efficient control over their
maintenance than the Publis Works Department had at
preaent., Although & distriot officer might have no

engineering qualifications, he could report on the state of .

the metailing of an ordinary surface road. The district
staff were as much interested in the upkeep of these roads

but has officers all over the district under him ready to
bring to his attention the condition of the roads and any
deficiencies in the method of their upkeep. Unfortunately
in this country officers of the subordinate establishmentn
of government departments are placed in a difficult
position owing to the custom among native contractors
to tr¥y and get round them by bribery. This is an addi-
tional reason for the proposed change.

(13). Another matter which requires looking to in the
heavy monsoon zone of this presidency is the cultivation
of roadside trees. Where a good rainfall is assured
nothing could be easier than to grow roadside trees.
Yet, in districts where trees such aas species of ficus and
the mango grow as weeds in the forest and reaily require
no attendance and no watering, one sees elaborate arrange-
ments and much unnecessary labour expended by the
Public Works Department, The results are astonishingly
poor. Many of the seedlings are over-watered, practi-
cally all are exposed to damage by cattle, the tree guards
are such that cattle in the hot weather are tempted to
nibble off the tender green shoots. The plants are often
put out after the monsoon in Cetober and November
instead of in June and July. Speciea which as seedlings
naturally only grow in the dense evergreen forests are
given no shade. They are rarely if ever soil-mulched at

- the right time of year. Now almost any local villager,

if he so wished, could make a much better effort to raise
these trees than the Public Works Tippartment subordi-
nate. As it is, the cooli iz ordered to carry out the work
in accordance with the ideas of the Public Works Depart-
ment subordinate and he does so. )

449. (1.} Changey in organization.—In many cases
the temptations placed before low paid subordinates are
such that the authority, that is, government, is morally
wrong in placing men of low pay in the positions we
frequently find them and some effort should be made
to rectify this. The upkeep of many roads should be en-
tirely removed from the subordinate establishment and
for this purpose some modification in the staff is neces-
BATY.

450. (IV.) Relations with other dJepariments ang
sub-branches.—It does not meet the needs of. other
departments which require their works-to be carried out
economically. The result is officers of other government
departments, e.g., Salt and Abkari, Forests, have to spend
much time on building and road works, which in reality
are not part of their duty and for which they have re-
ceived little or no training.

451. (V.) Deceniralization.—Decentralization is ne-
cexsary as indicated above, and, as far as ordinary road
ropairs andwworks not needing the skill of an engineer are
concerned, the Executive engineer should be assistant
to tho Collector just as the divisioral forest officer iz in
matters not requiring special technioal training,

as the ordinary public were. He admitted, however,
that control in the matter of bridges eould nof be given
to the Collector in this way. He did not know how far
it was the case that the system advocated by him was
the same as the present system, under which the Collector
is the chairman of a district board and is responsible for
the maintenance of certain provincial and district roads,
but he believed that in some cases roads were in the
charge of local boards. He was of opinion that it wonld
be more economical for district boards with the Collector
as president to maintain the roads, but could not say
whether the work would be more efficiently executed
by such agency than by the Public Works Department.
Some of the forest reads were metalled and the divisiondl
officer, with his staft, supervised their construction.
He knew of only one road, about fifteen miles long, which,
although so constructed, had been ha.nde?cvar by the
Forest Department to the Public Works Department
on account of the heavy traffio that passed along it.
He explained that usually the Forest Department began
by making a rough road sufficient for their own purpose
and then handed it over to the Public Works Depart-
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ment when the amount of traffic that passed along it
converted it into an important road. This, however,
was not the clazs of road which he suggested shouid be
handed over to the Coliector. Oniy what might be
called third-class voads on which there wsa really no
important traffie, such as government tracks, forest
tracks and 80 on, should be made over to the Collector,

454, It was left to the option of the Forest Depart-
ment to decide whether they would maintain the roads
they constructed or hand them over to the Public Worka
Twepartment. He sdmitted that the tendency of the
Forest Department st present was to divest themeelves
of the responsitility of maintaining these roads by making
them over to the Public Works Department.

455. Owing to the Collector’s influence with village
officials, even in thinly populated tracts, he thought that
that officer would have a better chance than the Publio
Works Department had of securing the labour required
for the maintenance of unimportant roads. By ‘in-
fluence ™ he did not mean that the Collector would exercise
any undue influence in securing the supply of labtour,
but people looked to him a# their natural protector and
all complaints were made direct to him. The supply
of labour, ete., for forest work was provided by com-
tractors. Such men were always available during the
moneoon, and it would be a good thing if they took work
under the Public Works Department during that £cazon,
as they alone had ®ontrol of the local latour and hence
would find no difficulty in supplying it. He explained
that it would be very essy for the Collector as head of
the district to induce contractors to take work as he
could use pressure if necessary, He considered that
there were many reasons why contractors liked to do
work for the Collector. That officer was the district
magistrate, head of the revenue establishment, etc.,
.and contractors are more ready to do things for him than
for snybody else in the diatrict. Though this officer
was in a position to use any amount of pressure, he did
not snticipate that he would do so in practice.

456. His experience in Kanara district was that the
Forest Department was able to construct metalled roads
much cheaper than the Public Works Department. He
had compared the rates paid by the Public Works Depart~
ment and by the Forest Department and had found that
the latter were the cheaper. For instance, in Kanara,
if the Public Works Department rate for road metal was
Rs, 6 per hundred cubic feet, the Forest Department
oould probably supply similar material for Re.- 4-8. The
" rates, of course, depended on the distance of the quarries,
and the rate he referred to was for the metal in site on
the road. For the same lead in both casegsthe Forest
Department got metal at a cheaper rate than the Public
Works Departmentt because they had more influence
with the contractors,

457. Forest offivials had practically no training in
engineering ; even the men who were trained in the college
at Dehra Dun received very little training in that sub-
ject. He explained that the object of his proposal was
not to oust the Publie Works Department altogether,
but to make thg Executive Engineer an assistant to the
Collector and thus place him in the same position asa
forest officer, i.e., subject to the control of the Collector
except in purely technical matters in which he would
exercise an entirely free hand.

458. The principles of road making were usually under-
stood even by the coolies or mukadamas themselves,
and it did not require a trained engineer to metal & road.
He thought that the construction and maintenance of
roads could safely be entrusted to contractors without
expert supervision, The Executive Engineer would see
whether the work was done properly or not, and the
Collector would make the payments. This last waas
essential as otherwise he would have no control over the
works. ‘Therf was a general complaiot among the people
and private contractors that the oflicers who framed the
estimates had control over the works and over the dis-
bursement of the funds,

459. The rates were at present settled by the Executive
Engineer, but the subordinate establishment was always

preening for higher rates. The fact was that povernment
could not get the work done at the sume rate as the com.
tractors could.

460. The fact that the Coliectaor was the head of the
district would not keep down the rates. This could only
be done by competition among the contractors themselvea,
Under the system at present adopted by the Public Works
Department the work was often not done by contractors
st all but by men who were working under the Depart-
ment, whith fact constituted the reason why weaithy and
influential men in the forest districts would not touch
Public Works Department work. He suggested thas
contracta for long lengths of ronds should be given out to
big contractors.

48). The Forest Department in North Thana had not
constructed any quarters for their range officera, indeed
there was very littie money spent on building work either
by the Forest Departmont itself or by the Public Works
Department on their hehslf, the amount of such work
being extraordinarily limited. There wore at present
in North Thana three rangers’ quarters built by the
Public Works Department, but he could not say why
the work had been given over to them. but probahly the
Foreat Department had no trained men, and hence had
asked them to undertake the buildings. He believed
that a forcst officer rigned the plans and estimate for
every work undertaken by the Public Works Depariment
on behslf of the Forest Department, but the district forest
officer had no control over such works. The witnees
did not himeelf sign the plans and estimates propared by
the Public Works Department for the construction of
rangers’ quarters, as theso were sent to the Conservatar,
The Public Works Dlepartment had standard pians for
such quarters which were approved by the Conmervator of
Forests. With reference to the comparison made in his
written evidence between certain quarters built by the
Public Works Department and those built by the Forest
Department, he admitted that it was possible that in some
cases the work done by the Forest Department did not
come up to the standard required by the Public Works
Department. He was, however, of opinion that the
Forest Department should construct their own buildings,

462, He did not know whether, at any time, arborioul.
ture on roads in the Bombay Presidency had been in the
handa of the Forest Department, nor had he heard that
this system had been tried in certain divisions but had
failed badly. These roads, as far as he knew, had slways
been in the hands of the Public Works Department.

463. His cential idea was that the Executive Engineer
should be an assistant to the Collector in the same posi-
tion as the forest officer. The advantages that wonld
accrue from this would be that the Collector would be able
to give more asaistance in regard to the supply of labour
than he could under the present system. He had a
much greater control over labour than any one else,
gince he could cell upon his executive cofficers for asaint-
ance. There was. at present, a lack of co-operation
between the different departments. There was one
Executive Engineer in each district and the Executive
Engineer’s division was coterminua with that of the civil
district. He had no experience of one Executive Engineer
being in charge of two districts, but if thers were such
cases he admitted that the adoption of his system would
be somewhat more difficult.

464, (Mr. Cobb.) He could not say why the construo.
tion of certain rangers’ quarters mentioned in his written
evidence had heen made over to the Public Works De-
partment, nor why an estimate for Rs. 8,000 had been
sanctioned, when the average cost at which they could
have teen constructed by the Forest Depsrtment was
only Rs. 1,204, The particular work referred to was
constructed in another circle, and it wans possible that the
Forest Department had no qusalified ranger to ondertake
such work.

-485. {Raé Bakadur Ganga Ram.) Even H the Forest
Depariment were allowed 5 per cent. for establishment,
the question of its undertaking a certain work itself wonid
depend upon whether the Department had competent
staff or not. At present they did rot charge anything for
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establishment, but they would be quite willing to accept
a tage for such charges and do the work themselves
if they had the necessary qualified staff available. The
witness could not say whether the rate of 6 per cené.
would enable the Department to undertake all its own
worke. This was only an average rate and the actual rate
would vary according to the distance from the quarries,
eto,

466. The estimate for Rs. 9,600 referred to in hia
written statement as submitted by the Public Worka

Department for the construction of a ranger's quarters,

prebably included the cost of timber. He considered
that the difference between the Forest Department
estimate and the Public Works Department estimate
would not have besn reduced to any great extent, even
it the cost of timber had been included in the Forest
Department estimate. -

487. The Executive Engineer should be made an asaist-
ant to the Coliector, not because the latter would then
make the payments but because of the large number
of roads in the distriots and of the fact that the Collestor,
as head of the district, was more concerned in the upkeep
of these roads than anybody else. He thought that this
would conduce to sconomy and efficiency. He did not
know of any cese in whick an Executive Engineer was in
charge of two or three districts. He did not wish to
imply that the Collector had not already sufficient work,
nor did he desire to add thereto ; he had made his sugges-
tion purely in the interests of economy and efficiency.

468. The Forest Depavtment did not charge anything
for the timber utilized for the construction of quarters
and other purposes. That waa the practice, though the
witness could uwot say whether it was according to the
Cods or not. The amount of timber used was written
off by the Conservator in the timber returns, but ne
money value was placed opposite the enfry denoting the
timber utilized. .

460. (Mr. Mackenzie.} The forest officer was an assist-
sat $o the Collector in regard to such matters as grazing,
supply of fuel to the viliages, etc., and he admitted that

" under the aystem which he proposed the Executive.

Engineer's work would be in no way parallel. It was
only in the interests of efficiency that he had proposed
to make the .Executive Engineer an assistant to the
Cellector. .

470. He could not say what would have happened
to the Executive Engineer referred to in his written
evidence, who had insisted on using jarrah wood because
it had been entered in the estimates although good teak
wood was available in the forest at a much cheaper rate,
if the matter had been reported to the Chief Lngineer.
He admitted that it was not a typical case, but an ex-
ceptional one.

471. A forest officer could not give any instructions
about road-side avenues unless he were asked to do so.
1t was & matter in which the forest officer could render
consideralsle assistapce to the Executive Engineer, but
" he had not known s single instance in which a district
Exeocutive Engineer had gone to the forest officer for
advice in such matters.

472. The rainfzll in Kanara varied from 30 to 200
inches and during the monscon it was diffioult to do
road repairs. These were generally held over till Sep-
tember, but one could work on the eastern side of the
Kanara district in June, though even there the state
of the roads adversely effected progress.- The soil in the
Kanara district varied. There was & lot of laterite while
on the higher hills there waa granite and in the east black
cotton scil. The witness considered that the metal
broken by the Foreat Department was as good as that
broken: by the Public Works Department. A forest
officer had great sdvantage in the matter of obtaining
labour and had control over labour and carts, eto. Owing
to his being sasistant to the Collector, he could get con-
siderable assistance from the mamaliadars.

473. (Sir Noel Kershaw.) He had made no report to the
Executive Engineer when he had found that the seedlings
on the roads were not planted either in the proper placss
o at the proper gensan, &4 the departments did not co-

YOL. I

operate. That was why he wished the Executive Engineer
to be under the Collector. He instanced the case of &
forest officer who asked the Public Works engineer for
the loan of two rxollers. The latter replied that they
were required and that he could not have them, although
88 & matter of fact the rollers were not moved for a con-
siderable time, The matter was not reported, as the
Public Works Department was not under the Collector.
Thers was no officer to whom such complaints could be -
made a fact which, he considered, constituted a defect in
the administration. The witness suggested that thers
should be some such officer, and repeated his statemen
that the departments did not co-oparate at all. ‘

474, He was of opinion that the people had learnt to
look after roads and that it did not require & trained
engineer to lay metal and keep roads in repair, and hence
he had suggested that the roads should be handed over
to the Collector. -

4756, (Mr, Keni.) df the Public Works subordinate
staff were abolished the procedure that the witness would
suggest might be somewhat on the following lines,
The Executive Engineer of the district would draw up &
contract for the construction of a road, and would call
for tenders and sllob the work to a contractor. The
contractor would complete the work without any super.
vidon at all. After completion the Exeoutive Engineer
would inspect it, cheok it with the estimates and report
to the Collector that the werk had been properly done.
The Collector would then proceed to pay the bill. The
witness added that this would be possible in practice,
and that there would be no necessity for anybody to.
act between the Executive-Engineer and the contractor.
In the Forest Department the officers had worked divect
with the contractors, and not let the rangers or any
other subordinates have any dealings with them. He
thought that oonfractors could be found who would .
oarry out work properly and that the Executive ineer
would be able conscientiously. to certify that it had been
properly done, although he had not supervised it from
start to finish. In certain districts at any rate contractors
oould be found who would ocarry out work efficiently.
and economically without constant supervision.

476, With reference to the suggestion in his written
evidence that road repairs shouid be made over to the
working class of man, he explained that contractors
now-a-days employed men of the working class whe
acted as head mukadam and who counld bring their own
men and do work without supervision on the part of the
contractor, The contracter only made the payments. In
some districts one could get excellent men, to whom
lengthe of roads might be made over and who would do
it properly, some of them having already done work
under the Public Works Department. -¥The witness oon-
gidered that such work could be left entirely to these
men, He admitted that they had received their training -
in the Public Works Department, but considered that
they were more efficient in the supervision of work than
were the subordinates employed by the Public Works
Department. This working class of men, whose employ-
ment he advocated, were men who had construeted roads
themselves, while in the case of the Public Works De-
partment the man in charge was usually one who had
never even mended a road himsslf. N

477. The witness thought that if the Executive Engineer
were assistant to the Collector it would obviate the com-
pleint of the Public Works Department that sufficient
facilities did not exist for obtaining timber direct from the

" Forest Department, He admitted that there had been

cases in which the Public Works Department had asked
for timber from the Forest Department amd had been
told to get it direct from the forest contractors. Per-
sonelly, he would like sach & procedure stopped. He
thought that the suggestion that the Forest Department
ghould send monthly or quarterly statements of timber
available to the Public Works Departmeut would be
feasible in practice, but added that there were different

-systems followed for the sale of timber, and that in his

own division for example the whole of the timber was
sold in Adgust,

. -B
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E G. Tvaszs, Esq., 108, Collector of Dharwar.

Written Statement,

478. (L) Economy and suitability of methods of
execution of public works—Thers is certainly an
impression abroad that works executed by the Publio
Works Department are exrpensive, and the impression
scems t0 be s0 general that one might be pardoned in
thinking there may be some truth in it. The impression
scems to have reference more to the construction of
buildings than of roads, presumably becsuse s0 many
people build houses whilst so few ever construct rosds.
In discussing this question with unofficial Indian gentle-
men, they generally compare the rates paid for their own
houses, or for buildings in which they are interested,
with rates paid by the Publio Works Department. Not
being engineers, their opinion as to the quality of the
work in each case is, however, not of much value and it is
therefore possible that the higher rates paid by the
Department results in & more durable structure being
erected and in a greater expenditure on upkeep which
more than compensate for & greater initial outlay. Where
building contractors are available, the method of the
Public Works Dopartment sppears to be thoroughly
sound, at least in theory. An estimsate is prepared and
tenders invited, and if no contractor is willing to under-
take the work within the amount of the estimate, the
work is oarried out departmentally. It is possible that
s contractor demands higher rates from the Public
Works Department, because of the number of officials
whom he has to satisfy that his work is being properly
done, and because of the streng position of the Depart-
ment should dispute arise during the progress of the
work. Railways are in a position similar to government
and the supervision by their engineering staff is as
thorough and irksome as supervision by the Public Workn
Department, yet their contracts are not unpopular,
because their rates are higher. In my opinion economy
and efficiency depend more upon the quality of super-
vigion than its quantity. Constant inspection and direct
supervision by reliable officers is preferable to super-
vision through subordinates. In this respect an ownoer
supervising the building of his owr house haa an ad-
vantage, as he is constantly, perhaps once or twice daily,
inspeoting the progress of his building, he settles differ.
ences promptly and gets the work completed aa soon as
possible, all of which is an advantage to his contractor.
‘Where qualified contractors are scarce, more work must
be done departmentally and the work of supervision in
consequence increases. More supervising officers of the
right stamp and more touring on the part of the higher
officialy is in consequence demanded. The question of
di supervision by relisble officers is no doubt fully
appreciated by the Public Works Department, but I
ghould like to quote actual examples from my own ex-
perience. Whilst in oharge of the Salsette Development
Scheme, I had the advantage of the assistance of an
Executive Engineer. The actnal works executed under
hia direotion were not numerous, and he was personally
able to supervise them constantly, The rates paid
compared favourably with the rates paid by others and
the works were carried out with commendable prompti-
tude. .The contractor admitted to me subseguently
that his favourable rates were due to the certainty of his
getting his money, and to the fact that the only person
he had to satisfy about his work was an officer whom
he could trust to treat him fairly in case of difficulties
arising, and who would not give him unnecessary trouble
whilst the worke were in progress. I think this example
supports the contention that economy is secured by direot
and constent supervision of superior officers. Ezeoutive
Engineers should be constantly on the move inspecting
works in progress and in these days of motor cars and rail-
ways frequent tours from headquarters seem to be more
desirable than prolonged tours with cartloads of personal
snd office kit. Frequent transfers of officers also in my
opinion affect current rates especislly as regards the
supply of road metal. Advantage is taken of a change
in personnel to raise the rates and form combines. An
officer well acquainted with his charge is able to check

mates from his own persoual experimce and inquiries
and fs in & better position ¢to break up * ringa ' which
oontractors sometimes form.

479. (Il.) Enccuragement ol other agsocy.—Private
enterpriso is at pressnt oncouragnd by the system of
calling for tenders and as far s my knowicdge extends
Executive Enginears profor works being dune hy oontract
t0 dopartmental agenoy. It saves them trouble and muoh
accounts work. It sseme however to be the general ery
“that reliable contractors are not easy to obtain. If the
difficulty is not dus to any preference of the Department
to do work departmentally, then it must be due to the
unwillingness of contractars to acoept Public Works
Department contracts. 1 have discussod the matter ad
length with Eum leading contractor of the Dharwar dia-
triot, who has taken Public Worka Department and
reilway contracts, and I requested him to give me his
candid opinion why Public Warks De t contracta
wore unpopular, and he replied that it was dus mainly
%o the annoyance that could be caused by subordinate
supervising officoers. He moomed empocially keon on
improving the status of the works mistri, and declared
that matters would improve considorably if mistris wore
more reliable and suggested that much could be efected
by employing as misiria permanont government servants
Contractors even in & woalthy distriot ke Dharwar
are scarce, few are able to read plans and none of them are
qualified engineers. The majority of them are small
men, illiterate and capable onty of doing petty works,
oontracts such as supplying metal and picking roads,
To encourage the smaller contractors, I think that ad-
vanoes-might be allowed before & work is started so aa
to do away with the intermediate sowcar, The grouping
together of works might also be encoursged #0 as to
sttraot contractors of highor standing, e.g., oontracis
might be given for the maintonance of all buildings
within » given area, or for the ropair of certain longths
of roads, Petty oontraots for amall portions of roads
have no attraction to any but the very smail mon, but
if the upkoop of fairly long portions of rond, say thirty
mileg in length, were given on contraot it might encourgs
the oreation of & botter class of contractors who would
depend largely upon the Public Works Departmont for
their livelihood and in consequence have ev induce.
ment to do relisble work and have some pride in keoping
their good name. I em informed that this sywtem of
giving out lengths of road on contract for annual repaire
in followed succesafully in the Mymoro Htate. As regarcds
the construction and upkeep of public works by agonciea
other than the Public Works Department, 1 can only
suggest further powers being given to looal boards as they
improve their own engineering establishment., 1f & local
board creates @ Public Works Department of ite own with
& qualified engineer at ita head, it could be safely en-
trusted with sll its own buildings and roads, snd in time
it might then be found convenient to arrange with the
local boards to maintain provincial and imperial roads,
on behalf of government. At present the taluka board
overseers are not over-worked and in some districts are
paid as well as sub-overseers in the Publioc Works Depart-
ment. With the supervision of local board members
think they would be quite capable of erecting simple
structures such as schools and dkaramsealss even if the
cost of such structures exceeded the limit of Rs. 2,600 -
imposed by government. The granting of further powors
to local boards in respect of the construction of works
must however be considered separately for each board in
reference to the strength of ita engineering establishment.
If s good case in made out, them an alteration of the
maximum prescribed could be mede, Even under their
present powers, it is quite open to a board to take over
many local fund roads that are in charge of the Exeoutive
Engineer, but my experience is that the boards are not
keen on thia, but on the other hand thewndency_il
often to place more roads in chsrge of the Executive

Engmear.
480. (IIL) Changes in organimtion.—The object of the
Department shouald be to obtain as many reliable officers
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a8 possible. I am informed by contractors that the
sub-overseers from the government engineering college
are more reliable $han the old class of sub-overseers,

481. (IV,) Relations with other departments and sub-
branches.—I think Execufive Engineers should sub-
mit diaries of their tour to their departmental superiora
through the Collector, just in the same way aa the diaries
of the other district officials are submitted. 'The Collector
knows the state of his district communications probably
as well as any officer, and his remarks on the Executive
Engineer’s diary might well assist the Supcrintending
Eugineer in controlling the Executive Engineer's tour

especially where the Superintending Engineer was new*

to his charge.

482. (V.) Decentralization,—I think a discretionary
grant should be given to Executive Engineers for obviously
necessary and urgent repairs such as damage to a kachers
wall, or wash-a-ways on roadsa,

Mz, E. G. TorvER called and examined._

484, (President). The witnessstated that he was Collee-
tor of Dharwar and had held the position of Collector for
six years,

485, The methods employed by the Public Works
Department could, he thought, be improved if subordinate
supervision were reduced in favour of that by more
qualified officers, In support of this argument, he had
quoted in his written memorandum an example from his
own experience which had occurred while he was in
charge of the Salsette Development Soheme, where he had
had the assistance of an Executive Engincer under whose
direction certain works bad been executed. The develop-
ment scheme concerned the lay-out in connection with
the town planning of Salsette, in order to provide for its
future extension., At times of plague people left Bombay
and built housea on the island of Salsetts, without any
supervigion or control, and the gradual development of
o towli-planning soheme had hence been found necessary,
He had been entrusted with the coatrol of bailding
operations and it was his experience that the work done
there by his Public Works engineer waa better and more
economical than the worksconstruoted by lecal municipal

ney.

486, Instead of relying so much on petty contractors,
he suggested that the Public Works Department should
do more to encourage large contractors ; he wonld like to
get a better-class of contractors in the Dharwar district
if it were possible; at present there were none to be
found. In the whole district therd was only one fairly large
contractor who, he believed, had formerly been employed
in the Public Works Department as a sub-overseer.
This man had then set up for himself, but witness did
not know whether he had retired from the Public Works
Department or had left the service for other reasona ; he
waa a fairly wealthy man and could execute work up to
the value of about a lakh and a half of rupees. There
were two other men in the Dharwar district who were
fairly large contractors in comparison with others in the
district. The Public Works Department did endeavour
to give work to such contraotora but, as previously stated,
there was difficulty in finding them. One method “of
encouraging large contractors would bhe to give out on
contract all the fairly long roads in a given ares, instead
of getting the'work done by piece-work. This method,
however, had not yet been tried in the Dharwar distriot.

487, There were seven municipalities in the Dharwar
district each of which employed an overseer or local mistrs,
These municipalities wereself-contained and their brilding
work waa done sometimes by their own agency and
sometimes by the Public Works Department. The
estimated cost of one building which was being erected
by the Public Works Department for one of them was
Rs, 25,000. It was his experience that even in & large
municipality, f.e, & town of 60,000 inhabitants, the
muniocipality preferred to employ the Publie Works
Department when any large work was to be constructed.
Smaller municipalities did not have much in the way
of huilding work. In regard to achool buildinge, where
government gave a grant they were oppstructed by the

483, (VIL) Education and (VIIL.) Practical training.—
The impression is that the {raining given is not
sufficiently practical and thet admissions are unduly

* restrictiva. I have no experience of the working of the

government engineering college and can offer no opinion,
but it seems to me that admissions should be confined
as far as possible to thoss who are likely to follow the
engineoring profession. Two of the higher revenue
officials in the Dharwar distriot have passed the college
course and obtained their engineering degrees. Neither
had any intention of becoming engineers, One of them
entered the college as he did not possess the necessary
qualifications to enter an Arts collegs, but hix sole abject
was to obtain a degreo and enter government service as a
groduate. The other entered the Revenue Departmert
‘as he considered ita prospecta at that time were bettop
than the Public Works Department,

—

Public Works Department, unless the local body obtained
special sanotion to do the work themselves. Insuch cases
thers was no diffienlty in obtaining sanotion.

488. The Executive Engineer was really the engineer
for the distriot, and executed all the work which was paid
for out of the funds in the district board's budget. In
taluka boards, of which there were eleven in the Dharwar
district, men of the type of sub-overseers were employed
on & pay of Re, 40 to Rs. 60 & month. The #imit up to
which a local board could execute works was Rs. 2,600 ;
above thatlimit the work was construoted by the Exeou-
tive Engineer.

489, Provincial roads were entirely in the charge of the
Public Works Department, and sll the. more important
roads which were paid for out of the district local board’s
budget were maintained by the Executive Engineer on
behalf of the board. Ouly amball roads in the lalukas were
directly in the charge of the faduka boards. A provincial
road was one for which government paid, and which

" generally passed through more than one district. He
thought that district boards had made over certain of
their roads to the Public Works Department because they
ksd no engineer of their own. They employed only men
of the misirs clasa.

490, There was no tendenoy for district boards to
create Public Works Departments of their own, but,
should they do so, he Baw no objection to the roads being
handed over fo them. In that event more work might
be given to them and the limit of Ra. 2,600 raised acoording
to the circumstances of each case. The district loeal
board of Dharwar incurred an annual expenditure on
roads of about Rs. 1} lakhs, and he doubted if this was
sufficient to justify the employment of a trained engineer.
That district was one of the wealthiest in Bombay and

" paid a land revenue of Rs. 30 Jakha. ’

4981, He did not agres with the proposal that the various

oivil departments ahould be made to undertake the annual
repairs to their own buildings, except in regard to such
items as whitewsshing, eto., as all structural repairs
required expert supervision. He did not think, for ex-
ample, that any advantage would accrue if he were given
& lump sum grant fox ordinary current repairs to revenue
buildings, as the Public Works Depariment could do this
work better than he since they generally had a sub-
divisional officer on the spot, and more plant, ete., than
contractors could obtain,

492. He thought that the Executive Engineer should
submit his diary through the Collector who knew Lis
distriot probably better than anyone else and hence was
in a position to say which roads were good and which bad.

- Thia would also give the Collector an opportunity for

representing his own views in regard to the condition of
the various public works in the distriet, and would be
much more satisfactory than writing a special repori
criticizing another officer. : 3
493. A graduate of an engineering college was qualied
to enter the provincial service of the Revenue Depavt-
ment. He did not wish to debar such men from entering
the Revenue service, but thought that, before they wers

L ¢
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Sdmitted into engineering oolleges it should be ascer-
, an far as possible, whether they intended to foliow
the engineering profession or not. He would not, however,
go mo far aa to prohibit students from entering any other
department than the Public Works Department.

494. (Sir Noel Kershaw.) He was informed by a retired
officer of the Mymore State that the aystem there in vogue
of giving out the annual repairs on lengths of road on
contract had proved a sncoesa.

495. He thought that the submaission of the Executive
Engineer’s diary through the Collector would result in
inoreased co-operation between the Superintending En-
gineer and the distriot officer.

408, (Rai Bahadur Ganga Ram.) In referring to large
contractors in the Dharwar district he had meant men
who would undertake the exeoution of u large work and
do it satisfactorily. A big contractor with a reputation
would not, he thought, require the same amount of
supervision as a petty contractor. His main ocontention
waa that more direct supervision by the higher officers
of the Public Works Department was required, and that
men of the sub-overseer clase shouid not be employed on
supervising work, unjess they could be trusted to perform
it satisfactorily from all pointa of view.

497. He was president of the Dharwar district iocal
board. He did not wish to press them to engage a
qualified engineer, but if they did so, he saw no objection
to the Executive Engineer being relieved of a portion of

]

his rraut work which conld then be transf exred 40 the
local board.

498. (Mr. Morkensie) He had no knowledge of the
roads in Bellary nor did he know whether they wers
under the looal boarda,

499, (Mr. Cobd) In tha cest of repairs 0 school
buildings & schoolmaster was sliowed & very small som
for whitewashing, but nothing elss. Bchool fees were
credited to the treasary. The repaim to all schools wnder
tolxkn boards were done by the board's overseer, and the
money debited to the educstional fund, Hse thought shat
if government buildings were made over to the looal
boards they could carry out small repairn eficiently, bat
mipervision could not be dispensed with.

500, (Mr. Kent.) With reference to the question
whether revenue officials welcomed applications from
graduates of engineering colleges for posta az mamliae-
ladars, witness stated that he had already had two
L. C. E.’s aa Deputy Collectora, but he thought thas they
had practically forgotten ali they ever knew of engineering.

501, He thought that the misri olams could be
improved by forming them into » psrmanent governmeut
service, snd this opinion was endorsed by & largs con-
tractor with whom he had discussed the matter.

502. He was not in favour of giving discretionary
grants for repair works, as for example, to s head constable
in charge of police lines nituated far away from civilised
parts, but would moch sconer leave such repairs in the
hands of the Public Works Department,
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503. The Engineering Department of the Bombay
Municipality is under the direction of the Executive
Engineer and is divided into seven branches, viz. :—

(1} Drainage,

{2) Roads.

{3) Buildings.

(4) Regulations of buildings under the Municipal

Act.

{6) Mechanical and Workehopa.

(6) Lighting.

(7) New Outfall Sewer.

6504, The following superior staff assist the Executive
Engineer in the conduet of his duties :—

Deputy Execntive Engineer, Drainage.

Deputy Executive Engineer, Mechanical Branch.

Agsistant Engineer for buildings and architecture.

Asgistant Engineer, General Branch {Personal Asaist-

ant to the Executive Engineer). .

Resident Engineer, Love Grove outfall works.

505. The Excutive Engineer personally conducts the
executive duties of the fellowing branches :—

(1) Roads.

(2) Buildings,

{3) Regulations of buildings under the Municipal Aot.

