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TEN YEARS OF SERVICE

Ten years ago, Engineering News was
founded as an organ of the West Pakistan
Engincering Congress. It was dedicated to
“the best traditions of the engineering
profession” and to the “dissemination of
professional knowledge”. Over the past
decade we have endeavoured to serve these
ideals in our humble way.

In the history of men, ten years may be
a brief period, but not so in the domain of
modern technology. The sum total of
engineering knowledge is known to the
doubling every ten years. Today, we have
twice as much to communicate as we had
when the first issuc went into print. We,
therefore, look at this juncture in the
history of Engineering News, as important
enough to warrant some retrospection and
introspection. '

In retrospect, we have a feeling of
satisfaction and a sense of accomplishment.
Engineering News has been bringing to you
a constant stream of information covering
all branches of engineering ; technical

articles; important engineering news; book-
reviews; abstracts of technical papers and
views on the staic of the profession in
Pakistan. As an additional service to our
readers, we are publishing a 10-year index
to the Engineering News in this isue. A
mailing address card is also attached in the
issue to facilitate the despatch of the
magazine to the reader. We believe that
we have been of use to all of you and more
so to those who are located at out-of-the-
way places. For being able to publish
Engineering  News, we are gratelul 1o our
coutributors, who took their precious time
and leisure hours to write for us, and
heartily thank them all. But we have our
regrets too. The general response to our
appeal, made in the first issue, “Knowledge
should traverse from mind to mind” has been
poor.

The Congress was established in 1912,
Till 1956, when Engineering News was
founded as a quarterly, its only publications

- were the annual proceedings. A year later,
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in 1957, annual symposia were added, Since
then, despite the spiralling up of the
developmental activity, engineering know-
ledge and our membership, we have not
been able to increase the number or
frequency of the Congress publications. The
réasons for this impasse are not far to scek.

Engineers, the world over, suffer from a
shyness of taking to pen. “Deeds, not
words”, seems to be their motio. In
Pakistan, this shyness has already cost us a
great deal in withholding important infor-
mation from the profession and in keeping
the public uninformed about our professional
achievements. To exhort our members to
write, we borrow the following line from
Bacon : “Every man is a debtor to his
profession”. And one way of mecting your
debt is to share your experience and find.
ings with others.

Another difficulty in enhancing the

publication activity of the Clo ngress is that

of finances. Engineerine News has been

financially deficit all along, because the full
membership of the Congress (1200 in all)
does not care to pay its dues. The annual
subscription of the News is too meagre to
meel the ever-increasing cost of production,
Engineering magazines, in general, thrive
on advertisements. We have not been able
to exploit this source of income mainly
because our readers, who could help us
so much in getting these advertisements,
have not been alive to this problem.

On this tenth anniversary of Engineering
News, our feeling of accomplishment is

therefore tarnished by the regret that wnﬁ

have not been able to make it into a monthly
magazine. Lack of textual matter and

fimances have been our bottleneck. While |

we renew our dedication to serve our ideals
of the best traditions and dissemination of

knowledge, we also hope that with your

increased support we will be able to pre-
sent an improved Enginzering News to you
in the ensuing year of its publication,
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INTRODUCING THIS YEAR COUNCIL

West Pakistan
Engineering Congress:
The Council

hat wc& This year the general body of the Engincering Congress elected Mr. A. M. Akhoond, Chief Engincer, West
Pakistan Railways as its 4qtk President. Five Vice-Presidents were also elected. The sixth Vice-President is

wonthly
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‘0 you

. the past President.

The President

Mr. A. M. AKHUND, Chiel Engineer,
Pakistan Western Railways, Lahore was
elected the 4gth President of the Engincering
Congress for the year 1965-66.

Mr. Akha-ond was born in 1914 and
.. joined the Indian Railway
Service of Engineers in
1938. An Enginecr of
varied experience, with a
keen interest in bridges,
his first promotion as Ex-
| ccutive Engincer, Bridges
came in 1044. In 1946
he was appmntcd asan Engineer-in-charge of
Surveys before taking over as an Executive
Engineer-General, in the Railway Head-
:quarters, From 1952 he has been actively
tzking decisions about improvement in the
Engincering Section of Pakistan Western
Railways. He worked as Deputy Chief
Engineer Bridges and as Director, Civil
Engineering before taking over as Chief
Engineer in 1961, He is still holding this

We are giving below brief biographical skelches of the President and Vice-Presidents.

post.

His interest in bridges took him to
United Kingdom and U.S.A. to finalize
the drawings and specifications of the new
Rohri Channel Bridge ncar Sukkur.

As President of the Congress Mr.
Akhoond is busy in arranging for the
Headquarters of the Congress. We hope
his efforts will bear fruit.

The Vice-Presidents

Mz SARWAR JAN KHAXN,
Engineer, Peshawar Re-
gion, has over 32 years
of Government - service.
After obtaining his degree
in Civil Engineering from
Sheffield University, he
joined the N'W F.P. Pub-
lic Works Department in
1933. He was promoted
as an Executive Engincer in 1940, Superin-
tending Engineer in 1948, Deputy Chief
Engineer in 1954 and as an Additional
Chief Engincer in 1958. During his long

Chief
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engineering service, he constructed the New
Michni Canal, Pehur Canal. Siran and
other Canals. The Kheshki Lift Irriga-
tion Scheme, Peshawar Cantonment Lift
Irrigation Scheme and Warsak High Level
Canals were constructed under his super-
vision. He was also responsible for the
alignment, design and implementation of
the Joe Sheikh Link Channel. The Dera
Ismail Khan Tubcwell Scheme was also
completed under his charge. In his ecarlicr
career, he was also in charge of Buildings and
Roads construction in the Province. The
important works included the Construction
of Mardan Degree College and the Medical
College of the Peshawar University. He
also constructed Dir Gujar Lari Pass Road,
Ghora Gali Lora Road and Shiwaki
Shakardara Road. His professional Duties
included major Development shemes like
Warsak and Kurram Garhi Project. . Mr.
Sarwar Jan is known for his keen interest
in the affairs of the Congress. It is hoped
that the Council will benefit
EXPCTICNCE.

from his

Q

Most of his service was for the Bahawalpur
Government where he was responsible for
many development schemes. These in-
cluded Canal, Roads, Hospitals, Colleges,
Public Schools, a Model Town and a Jamiad
Masjid. During the war he was on
deputation with Government of India and
constructed the National Highway from
Panjnad to Reti. For two years from 1952
to 1954, he was a member of Pakistan
Delegation to Washington in connection
with the water dispute with India. Before
coming over to the Irrigation Department
of West Pakistan in October
Additional Chief Engineer Operations he was;
Chief Engineer P. W. D). and BSecretary to
Government Public Works Department in
the Bahawalpur State. He is at present
performing the important functions of
Chief Engineer and Adviser Irrigation to
the Agricultural Development Corporation
since April 1962, controlling the irrigation
systems of Ghulam Mohammad Barrage,
Guddu Barrage and the Thal Doab.

An experienced Engineer with a varied
background, Mr. Iassan is taking keen

Mr. Ahmad Hassan ' y 4‘;\;1;3&1'&“ in the activities of the Congress,

HMAD HASSAN, Vice President
of the Council, is another

senior and experienced;
Engineer with a back-

of Engineering perfor-
mance. Hig eﬁ?{%ﬁ?\s\m‘h,lfcc
was devoted  to ) the
g { P. W.D. of Bahaw

Government where he joined after obtain-
ing his degree in Civil Engineering in
1930 from Durham University. He was
promoted - as -Exécutive -Engineer “in 1938,
1948

=& 7

~and Superintending Engineer in
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ground of over g5 years. 3/

d Hamid

aferlogging and Land Rec.la.md-

pro of Pakistan i
ggs to(}nes mind the |
ost Engineer of the j
ﬁtry deeply connected
with the problem, Mr.
Syed Hamid, Chief Engi-
neer, Groundwater and
Reclamation Division, Wapd His first
connection with this problem arose when

he was appointed Under-Secretary and

fhicer ﬂé'lrSE!.-ECial Duty, Waterlogging
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Land Reclamation Investigation in the Punjab
Irrigation Department. This work took him
to USA, on a study tour in 1g51. On
return he followed this subject, as Superin-
tending Dngineer, Rasul Hydro-electric
power station which was constructed for
energising the tubewells used as an anti-
waterlogging and salinity control measure.
To procure tubewell equipments, he visited
Australia in 1953 and on his return he was
made the Project Director, Groundwater
Development Organization, in 1954. This
background helped him tremendo sly  as
Project Director, Groundwater and Recla-
mation in Wapda, which post he held, from
1958, till he became Chief-Engineer in the
same Division, in 1g62. Before taking over
his special assignment on Waterlogging
and Land Reclamation he had 14 years’
experience of the working of the Irvigation
Canals. He joined the Irrigation Depart-
ment in 1937 and worked in wvarious
capacities  in Canal
Headworks, Inundation Canals, ete. His
last assignment was on the construction of
Bhakra Dam, before he took over as LUnder-
Secretary to the Goveinment.

Fevenue Division,

In conncction with his assignment as
Chief Engineer of Groundwater and Recla-
Wapda, he visited
Yugoslavia in 1960 and Russia in 1953, He
is internationally known for his work and
responsibilitics towards the solution of one
of the most complicated problems faced by
the country.

mation  Divisions,

He was recently elected a Member
of Pakistan National Committee to represent
Pakistan in the International Commission
on Irrigation & Drainage to be held in
India +in . February 1960, He was the
Director of F.A.O. Symposium on Water-

Ioggingf and Salinity in 1964 and a year

earlier in 1963, he conducted the West
Pakistan Jubilee Symposium on the "same
subject.

The Council has the benefit of his vast
experience in this specialised branch of
Enginecring.

Mr. M. A, Wahid

Mr. M. A. Wahid is Chicf Engineer,

' Building and Roads De-
partment. He has 25 years
of service in this depart-
During  this long
has gained

ment.
period, he
considerable  cxperience
in the construction and

: maintenance of Buildings,
Rads: Sanitary, Electrical and Mechanical
Engincering works. Mr. Wahid originally
joined the Irrigation Department in 1937
and was associated with the Haveli Canal
Project. In 1940 he was transfcrred to the
Building and Roads Department, where he
worked as an Under-Secretary in 1944 and
was promoted as a Superintending Engineer
in 1948. Mr. Wahid was promoted as
Deputy Chief Engineer in 19539 and an
Additional Deputy Chiefl Engineer in 1gbo.
He has attended Pakistan Administrative
Staff College. He was also a member of
the mission on Highways and Bridges sent
to Canada in 1g61. Mr. Wahid is at present
the Chief Engineer, Central Region. Before
taking over this was the
Director-General, Housing and Scttloment
Agency and Chief Engineer, Highway
Mucleus. He brings with him the experi-
ence of the Buildings and Roads Engineering

position, he

for the Council and will be of considerable
help in handling the affairs of the Executive
Committee.
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Mpr. Irshad Hussain

Mr. Irshad Hussain is an experienced
Enginecer who has become
a Director of an enginecer-
ing firm. Mr. Irshad
graduated in Civil Engi-
neering from the Panjab
University in 1945 He
holds a Master’s Degree
from [Tarvard University
inthe U, 8. A. On his
return from America in 1949 he worked
as an Executive Engineer, Lahore, Public
Health Division and later on as a Research
Officer, Buildings and Roads Research
Department. In 1954 he was on deputation
in United Kingdom with the Department
of Scientific and Industrial Research,
England. Asa Research Officer, he pre-
sented three papers to the Engincering
Congress, His subjects of investigations
were connected with water disposal works,
and environmental comforts in residential

the Government
1957 and joined Packages
Limited as General Manager. He was
both in charge of the construction and
administration. He has been working as
General Adviser to Industries affiliated with
the Wazir Ali group. Currently Packages
Limited are putting up a Paper-board Fac-
tory at a cost of rupeces six crores. He has
been placed as Director of the Packages

He is a keen Civil Engincer who has
worked persistently for the promotion of
West Pakistan Engincering Congress. Hehas
been always connected with this organiza-
tion. The Congress has all along enjoyed the
hospitality of Packages Limited through his
courtesy,

In 1964-65 he was a Vice-President of
the American Society of Civil Engineers,
West Pakistan Chapter. He is alio a Fellow
of American Socicty of Civil Engineers.

!



Public Image of
Eﬂgineer

By
KHALID MAHMOOD#*

In this article My, Khalid Mahmood has discussed the present anomalous situation of the Fngineering
frofession “dedicated to the service of mankind and vesponsible for harnessing the forces of nature to the

wmage of the profession.

The professional morale of engineers in
Pakistan is currently (1965) atalow ebb.
Frustration and gloom hang heavy on the
minds of builders of this developing country
and complaints of lack of recognition,
relegation to secondary position and a
generally sceptical atmosphere are prevalent;
not without justification. This anomalous
situation, in which those ‘dedicated to the
service of mankind™ and “responsible for
harnessing the forces of nature to the well-
being of human race” find themselves, has
many facets. Introspection will yield many
faults with thc men of the profession. Yet
all the blame for the current situation
cannot be laid at the door of the engineer.

Engineering, as a profession, has some

inherent characteristics which do not lend
it to automatic public appreciation. Other
noble professions: medicine, law, education,
have more personal, individualistic and
instantaneous relationship with their bene-

“well-being of human race”. He has put forth many suggestions adoplion of whick can lead to a beller public

ficiaries. Engineering benefit. communities
or at least large groups ol people (over
large periods of time even generations) who
may see no obvious connection between
their everyday life and the accomplishment
of enginecr. Another reason is that whereas
other noble professions gencrally follow
establishment of human habitats, engineer-
ing largely precedes it. Tt requires conscious
effort for the public to realise that the
developed environments, which thev take for
granted, are the results of sweating and
ur.tiring effort of one or morc gmncration
of engineers. Another set-back to engineer-
‘ing, ag a profession, is that it cannot hide
its mistakes. A cracked wall will continue
to present a glaring evidence of the buried
foundation failure. A comparison can be
made with medicine as in the adage,
“Doctors bury their mistakes; engineers
can’t’. The purpose in recounting these
differences, however, is not to absolve the

*Hydraulic Officer, Irrigation Research Institute, Lahore.



engineer from the need to improve his
technical skill, professional attitude or ethical
hehaviour but to stress one field of endea-
vour, which the profession can legitimately
exploit to improve its public image, and
which it.has so far persistently neglected.
This is the field of public education about
the role of engineer. Unless the public is
told about the aims and objccts of this
noble profession, about its achievements and
its potentialities, it is not possible to expect
any recognition from them. While we arc
planning to reorientate our professional
outlook in view of changing administrative
and economic patterns of planning and
executing engineering projects, it may be
useful to make an effort in this direction
too. The responsibility for the “selling”
of the engineers’ role to the public lics both
with the individual members of the pro-
fession and the engincering societics, This
can be fulfilled by the following steps:

(i) Role played by the engineers in the

past

The past achievement of the engineers
should be brought out and explained. The
idea being not the ancestor-worship, which
can lull us to slecep, nor aggrandisement of
living personalities, but the education of
general public about the dismal picture,
our surroundings and our lives would have
had but for the work of engineers. Specifi-

cally, large projects in the sectors of water,

water power, communication and building
engineering  should be described with
emphasis on the pioneering spirit of the
profession and the ‘“before-and-after” con-
ditions.

{(ii) Role of Engineers at the present
The day to day maintenance of. our
public facilities may not scem glamorous

10

to those who use them. Often the impor-
tance of these utilities is realised in their
absence, but then, with a fecling of disgust
rather than that of appreciation., Similarly,
the impact of engineering on the present
goes on developing day after day, almost
imperceptibly, without thc public ever
realising it unless some one can put his
finger on it and explain it. The role
played by the engineer, in the maintenance
and operation of the common {facilities and
the continuous stream of development that
gocs on unnoticed and unsung, should be
explained to the public.

(iii) Problems of Present and Future

Pakistan is beset with many problems in
the field of its natural resources. The
agricultural economy is suffering from the
double menace of waterlogging and salinity,
which is throwing about 1 acre per minute
out of cultivation. The congested roads
are taking heavy toll of human lives at
about one thousand persons per  year.
Inadequate potable water supply and
sewerage is causing untold misery and loss
of millions of man hours. Ninety per cent
of our houses go dark after sunset because
there iz noat enough electrical power.
Poverty, need, ignorance, disease and
hunger loom large over a vast section of
the country, because therc iz not enough
water, sanitation, electricity, and mecans of
communication. Some attention has been
focussed in recent years on problems like the
waterlogging and salinity but many others
have not even been enunciated. Is it not
for the engineering profession to take
control of ‘his domain and state the pro-
hlems as they exist, to the public? The
profession can thus better visualise its own
role and explain it to the public, who will
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better appreciate the status of the engineer.
And then there are the problems of future:
Problems of our irrigated agriculture, some
of which we are alrcady feeling, and others,
which have only cast their shadows—
Deterioration of river channels, consequent
upon the increased withdrawals and the
replacement  plan—Sediment  exclusion
which will hecome more diflicult with every
additional cusec diverted for irrigation—
Disposal of sediment, when removed by silt
clearance and dredge basins—Worsening of
flood problem as river beds risc and channel
capacitics deteriorate. Similarly problems
of stream and air pollution as urbanisation
and industrialisation expand. And think
of the need for housing, water supply,
sewerage, roads, railways and power for the
future. This list is by no means exhaustive,
nor all these problems have been entirely
neglected, In some cases, projections have
been made to forecast the hazards and
anticipate the requirements, in others,
vague anticipations have been made. Most
of these are however waiting for some non-
technical administrator, to bring them to
light.

The government departments and semi-
autonomous bodies are respectively con-
trolling different sections of our engincering
responsibilitics,. A survey of our present
needs and future requirements will perhaps
need their active co-operation, but the task
cannot be cntirely left to these agencics.
It is only in the engineering societies, far
from the red-tape, the congestive atmo-
sphere of departmental rules and the
seniority complexes, that engincers can form
themselves into working groups and survey
the problems of present and future. This
task of planning is neither  simple mnor

susceptible to enginecring analysis by simple

ehgineering principles.. The needs of today
arc to be fulfilled in the light of our gross
cconomic potential and the problems of
tomorrow cannot be projected  without
hazards. In the rapidly changing modern
day world, anticipations of future require-
ments become more of an art. It 1s here
that the private consulting engineer is more
suited for the job, than the government
agencies. The technical socicties, should
do what they can in dclincating respective
fields and their broad statements and urge
the government to pass on the problems to
private consultants, for preparing master
plans. A proper exposition of the problems
of present and future and the plans for their
solution will awaken the public to its own
needs and to the role of the engineer.

(iv) Current Projects

But for a few enginecring organisations,
there is no publicity of the projects being
planned, cxecuted or completed. Even
when the public is told, it is more in a
maze of technicalities—and these techni-
calitics are so dear to the engineers. What
is needed is the publicising of the socio-
cconomic impact of these projects. After
all, the engineering projects are not exccuted
per se. A bridge is not built because an
engincer happened to conceive a marvel-
lous design. It is there to fulfil some
socio-economic need of the locale, Similarly
river training is not the result of the whims
of some engineers to see a river flow along
a better course for aesthetic reasons alone.
Same is true of water supply, railways,
reclamation, sanitary, building, power,
roads, dams, canals, drains, and all the
other fields of engincering endeavour. The
need is to understand the impact of thesc

II
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projects on the society, from their very
inception and then explain it to the public.
This is the only language they can under-
stand. The responsibility in this case is
squarely on the individual engineer but
the engineering societies can do much in
imparting this outlook to the . engineer,
through a broadening of the scope of uni-
versity education, short in-training courses
and engineering academies.  ~

{v) Achievements of Research

A static profession gives the picture of
a dying man. It is only a dynamic attitude,
of a constant effort to lcarn and improve
that can impress public mind. Though
there is a pressing need for us to crystallise
our research needs and to reorientate the
attitude of thc general engincer towards
adoption of better techniques and newer
theoretical knowledge, yet the achievements
in this field are not being emphasised.
While we have to accomplish these goal$
within, we have also to pui:ﬂicisc the achieve-
ments of our research effort and their
utility, so as to portray the dynamic side
of the profession. Here, the rescarch
organisations can play a leading role.

(vi) Reorientation of Engineer's Out-
look

Despite all that may be publicised about
the achievement of engincer in the uplift
of the society, the public image of the
profession can be no better than the sum
total of the impressions given by its indi-
vidual members. A major portion of the
“Ugly” image, which the engincer has, is
the result of follies of individual members
of the profession, often magnified many
times over. The accusation of unethical
practices, wastage of public funds on ill-.
conceived and sparsely investigated projects

iz

and  of unprofessional attitude, is more
exaggerated than factual, but the engineer
cannot be entirely absolved of it. The
need is, for the individual engineer, to
consider himself the unofficial ambassador
of his profession and act accordingly. The
Engineering Congress is drawing up a
“Code of Ethics” for the engincers. This
code, when enforced, will give a guiding light
to the profession about the do's and don’ts.
But a good code of ethics does not auto-
marically guarantee a good ethical behaviour.
The ultimate onus for adopting professional-
ism as a way of his life will be on the
individual engineer. The ecnforcement of
the code should be a responsibility of the
technical societies and they will have a
grim responsibility in it. They will have to
watch their steps lest this power of sitting
in judgement corrupt them and lead to
witch hunting. Excmplary conduct by the
leaders of the profession will undoubtedly be
more effective than precept. Nevertheless
the formation and enforcement of the code
will improve the image of the engineer.

The suggestions made, for improving
the public image of the engineer, in the
previous paragraphs are not casy of achieve-
ment nor can they promise a quick return.
The age-old negligence will nced some time
for rectification. The task is also arduous,
and who does not have his hands full of
his technical and administrative problems.
But in the interest of our profession and
the future generations of our profession
(to whom we owe the responsibility of
leaving better working conditions than have
been our lot) and above all, in the intercst
of our nation, we need to make a start as
soon as we can. A frustrated engineering
profession is a - parasite on our natural
resources, eating away our development
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potential from within., The previous record
of our technical societies shows that in the
face of challenge, they have always shown
zeal and encrgy to fulfil any task. A
cooperative  effort by these societies can
accomplish this task too. It is possible for
the various societies and the Congress to
maintain their individual entity and yet
cooperate at the top level by lorming a joint
council, which can direct and supervise the
effort in this direction. Committees can be
made to fulfil the assignment dealing with
specific  expository  objectives in  their
respective ficlds. Exposition of the role and
accomplishment of engineer cin also be
effectively achieved by engineering exhibi-
tions open to public at the time of annual
sessions of the societies. These exhibi-
tions can be made peeping windows
into the impact of the cngineer on the
society. The Congress and other technical
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socicties can strengthen their public relation
scctions. The engineering agencies can be
convinced the need of a better effort in
this direction. Cooperation between the
technical universities and the Congress can
bring about introduction of economics,
ethics and sociology oriented courses in the
universities and in the arrangement of short
training courses for the engineers in these
subjects. An academy of engineers 15 the
crying need of the day, which, if fulfilled,
can be used to impart a more 31;511&1{:315&1:1
and broader outlook to the engineer.

Parallel to our efforts in setling our
house in order, there is a need for a better
cxposition of the role, accomplishments and
potentiality of the engineers to the public
and to the Government. Out of this
exposition, will come a better public image
and recognition and respect will follow,
Are we prepared to make this effort?
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The President of Pakistan invited a number of top scientists of P
research in the countyy, The scientists met at Swal for 4 days an
of promotion of Scientific Educatian and Research in Pakistan
printed by the division of scientific research. We reprodug here the contribujia

National Development.

The potential in appraising, exploiting
and conserving the national resources of a
country depends on its capacily to use
science and technology in service of the
nation. Pakistan asa developing country
is undertaking huge Development Projects
in the field of industry, agriculture, utilisa-
tion of water and power resources, reclama-
tion of waterlogged and saline lands,
development of mineral resources and im-
proving means of communications such as
waterways, railways, highways and airways,
and host of other projects. If the nation
has to catch up with more advanced
countries in reasonable time then all these
developments have to be made in the life
time of one or at the most two generations.
It is not impossible. Already countrics
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Evaluation of the requirements of
Scientific Education for the
National Development

Let us evaluate the national require-
ments of scientific education keeping in
view the development projects of the
country.

The main questions to be looked into
are :

1. What are the requirements of
Scientists, Engincers and Technicians for
the needs of a developing country like
ours ?

2. Arc we producing adequate number
of Scientists, Engincers and Technicians for
carrying out the programme of national
development ?

3. Are we producing men of the right
quality and calibre who can shoulder the
responsibility,

4, If there are short-falls in any of the
above objectives, what are the main defects
and what broad measures are nceded to
remove the defects and to make scientific
education more attractive ?

Quantitative evaluation of Scientific
Education for national development
Recently Unesco carried out an investi-
gation to determine an index of scientific
and technical potential of a country. Prof.
Kovda fixed a number of criteria, one of
which was the number of Scientists and
Engineers produced by a country per
million of the population. It was found
that thc morc developed countrics have
500 to 4000 Scientists per million of the
population and judging from the experience
of the most developed industrial countries,
the number of Engineers was estimated to
be 5.to 10 times as great. Taking an
average of 1000 Scientists as immediate

target per million for a less developed
country like ours we would need 50,000
Scientists and about a minimum of 2,50,000
Engincers in West Pakistan alone., If we
roughly take the ratio of 1 Scientist to 5
Engineers to 100 Technicians we need about
5 million Technicians. Against this what is
the condition today in West Pakistan ?

All the universities in West Pakistan put
together do not produce more than 4000
Science Graduates in a year and not more
than 500 M. Scs. in all the subjects. (Let
us forget the quality for the present), The
production of Enginecring Graduates in
West Pakistan is not more than 500 per
year. If we assume that we have already
2000 qualified Scientists and 20,000
Engineers, which is an oplimistic estimate,
then at the present rate of production we
necd 100 years to reach the target set for
Engineers and 240 years for getting the re-
quired number of Scientists. As far as the
arrangement for the training of Technicians
is concerned it was hardly considered
necessary in the past. During the British
rule no attempt was made to sct up any-
thing like British national or higher national
certificate in  Technology. Not a single
Polytechnique was set up and only very
few Technical Schools were opened, while
in their own country they have g00 Colleges
of Technology, training 30,000 Technicians
a year. In our country the Scientific
Commission realised the need and now in the
Second and Third five-year plans we have
planned to open Technical Schools and
Polytechniques so that yooo Technicians
may be produced in a year. Thus by con-
ventional _proposed technical education for
Technicians we can perhaps get half the
number in 350 years.
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Obviously there is a great gap to be-

filled and we must increase the facilities at
least 4 times if we have to achieve the
targets.

Some one can question that I am
suggesting a production of so many Scien-
tists, Engineers and Technicians. How can
they find employment? I would answer in
the words of Dr. Lenianihan quoted from
onec of the addresses of Prof. Abdus Salam:
“If there is no industry in Scotland, there
is no nced of Technical Colleges; and

the Scientists, the Technologists and the "

Technicians are the main products of
educational system not of the industrial
system, in which they hope to work. A
coherent demand for techmical cducation
facilities will not rise from an assortment of
industrics, but the existence of technical
trained people will facilitate the growth of
new industrics,”” Following the above
argument we must plan to produce the
Scientists the Engincers and Technicians
in required numbers in foreseeable future
without fear of unemployment. If the
men have skills and a will to work they
will create work for themselves.

The gqualitative evaluation of
scientific education

As far as the quality of Scientists,
Engineers and Technicians is concerned, it
is definitely unsatisfactory, for if it were
not 50 we may not have to send so many
students abroad for higher training and get
an army of experts in all fields from abroad.

Before one can go into the cause of the
low quality products of our Scientific edu-
cation, let us scc what are the main defects
in the products of present-day scientific
education. To my mind these are :

(1) In our present scientific education

ib

system we have more of cramming and
less of appreciation and understanding of
the Scientific Phenomena.

(i) There is a definite lack of develop-
ment of power of observation and use of
scientific methods of measurement in the
Scientists we produce.

(iif) Thereis a definite lack of develop-
ment of power of logical scientific reason-
ing, the spirit of investigation and a keen
desire to probe into the unknown realm.

(iv) The average Scientist or an Engincer
abhors manual labour. He dislikes to do a
manual job himself. There is no sense of
dignity of labour. There is no urge to
make manual work less laborious and more
dignified.

(v) In the Science and Engineering
Graduates and Technicians the develop-
ment of sensc of accuracy is lacking to a
great extent.

(vi) Adequate mathematical background
to enable them to pursue in advanced stage
the diffcrent subjects is not provided.

(vit) There is more of indoctrination,
more of bookish knowledge and less of
experimentation and opportunity of learn-
ing by doing a thing.

Having seen that our scientific education
system for creating the Scientists, the
Enginecers and Technicians is deficient in
number and in quality, obviously to meet
the demands of rapid national development
we must plan to produce more Scientists,
Enginecrs and Technicians and definitely of
better quality than we are doing at present.
For this, more young talented boys have to
be attracted towards Science and Techno-
logy and more facilities for scientific
and technical education in all fields have
to be provided. I will give only a few
basic suggestions and broad outlines to



ﬂp—
of
the

op=
on=-
Zen

Cer
oa

to
ore

ing
op-

ind
age

on,
rn-

ion
the

in
et
ent
its,

:nt.
1 to
no-
ific
ave
few

e

achieve the above objectives. A few of the
suggestions require a change in the mental
attitude of the nation towards science and
technology. Some arc the concern of the
Government or men in power, others arc
the concern of the Teachers, the Scientists
and the students. The measures are:

(1) Create a place of respect for the
Scientific and Technological
Professions in Society
In the present society in our couniry

the respect is associated with authority,
wealth, or power to do harm or good, and
unfortunately the Scientist or the Techno-
logist possesses neither of these qualitics.
No doubt the great Scientists adopt science
for its appeal to the unknown and inherent
interest in revealing the secrets of nature,
but a young boy planning his future career
is gencrally influenced by the hard facts of
life he sees around him. Thus many young
brilliant men are repulsed from science and
technology because they see that opportu-
nities of reaching the high salaried positions
are very few in comparison to administrative
posts to which, unfortunately, authority and
prestige are also attached. A comparison
of technological scrvice in the higher
salaried ranks with the best administrative
service in the country given below will
clear the present position :—

Pay Scale Cumulative percentage of
above cadre

Rs. Technical Administrative
3500 Nil a1
3000 3 23
2000 9 25
1000 12 59

500 41 86

400 47 100

300 100 e

The conditions as they are and so long
as they exist, science and technology will
always be rclegated to a secondary position.
Action in this matter is needed by the
Government and by the Universitics to
make Science and Technology a desirable’
career not only intellectually but also
materially, So long as it is not done we
shall continue to employ foreign experts at
very high cost because we refuse to treat
our own men of equivalent merit squarely.
No wonder most of our Scicntists, Engineers
and Technicians prefer to work abroad. In
the interest of the national development
there must be an awakening in the Scientists
and Technicians themselves who should
create public opinion for improving the
position of men of Science and Technology
in life, for only then the nation’s youth can
be attracted towards science and technology.

(2) Create a respectable position in
Society by dint of hard devoted work
Material gains apart, if the Tecacher and

the Technologist is not getting proper

respect in Society we must admit that the
fault is not wholly that of the Adminstration.

We have to sce if the Scientists or the

Technologists are creating through hard,

selfless and devoted work a place of respect

for themselves and their profession of which
they can feel proud. The British Scientists
have created a reputation and position of
respect in Society which isnot found in many
counirics,. One of the best British honours
is becoming the Fellow of the Royal Society.

The Prof. and Teacher is respected for his

hard selfless work, No doubt the disparity

in emoluments is not as great as in our
country, but I am sure if the Scientist and
the Technologist get back the pride of

performance and skill, thc respect in
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Society will be regained and with it will
come the material gains too. Which should
come first I cannot say ; but once Science
and Technology establishes position of
respect in Society there will be no dearth
of Scientists, Technicians and Skills.

(3) Create an appeal for Science and
Technology among the yoangsters
Science and Technology holds an in-

herent interest for youth. An environment
where children and young people can
nourish this interest by reading popular
factual articles or cven Science fiction
should be crcated. If the young mind is
to be influenced at an early stage, all
litcrature should be in our own national
language. It is of paramount interest, that
some Journals and Periodicals may switch
over from 100%, poctry and fiction to keep
a fair balance between literature, art,
science-fiction and tcchnological achieve-
ments. If this cannot be done then pure
scientific and technological journals in
national language with popular appeal to
children and young men should be
brought out.

(2} Create conditions by which boys at
all the ages may be trained in
Science and Technology.

We must create conditions so that at all
stages the right type of men may get op-
portunity of training in Science and
Technology. At an early stage the right
type of boys should be drawn towards
science and technology according to their
aptitudes. The very outlook of education
should be changed at earlier stages because
now the emphasis should be for producing
Technicians, FEngincers and  Scientists
rather than a large number of clerks for
running the administration. For this, half

18

of the existing schools should be given
cither technical or agricultural bias and at
least half of new schools to be opened
should be technical high schools with
strong technical or agricultural bias. There
must be ample recognised and- organised
facilities for adults, for men in service, in
factories, in farms, to add to their technical
qualifications and skills' not only in big
towns but all over the country. In fact all
factorics must be forced by law to open
technical training centres where in-service
training for increasing the skills should be
given, or all industrics should be taxed to
defray the cost of training technicians. Only
then we can create technicians in required
numbers.

(5) Need of a National Scientific

language

The exisicnee or lack of national
scientific language is a factor which can
determine the success or failure of the
scientific and techmical education on a
mass scale. No nation can plan an extensive
system of science or technical education in
a language in which the Students do not
think. The purpose of scientific education
is to train men who can think for thcm-
sclves and can then translate their ideas
into words, deeds or physical shape. As we
can never dissociate thinking from words,
any teaching done in a foreign language is
bound to create more science parrots than
real thinkers. No nation has made rcal
progress in science and technology on a
mass scale which has foreign language as
medium of instruction. Russia, Japan and
China are notable examples. The sooner
we adopt the national language as the
medium of technical and scientific education
the better it is for science and lcchnﬂlog}'.
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(6) Create facilities for training Science
Teachers, Professors in Science and
Technology for all stages from
school to post-Graduate University
stage in our own country

We as a developing nation with the
clear objective of producing larger number
of Scicntists, Engineers and Technicians
must plan well ahead of future needs. For
this we need a planned project for the
education and training of Science Teachers,
University Professors for Science and
Technology as far as possible in our own
country. Creation of good, devoted
Teachers who can create a lasting interest
in a subject in their pupils is the surest
way of furthering the cause of scientific and
technological education. It is impossible
that all the Teachers in Science and
Technology we ultimately need can or
should be trained in foreign countries.
We must collect in our own country the
best of Scientists and Teachers for advanced
rescarch and teaching in different ficlds
such as Mathematics, Physics, Chcmistry,
Medicine, Engineering and various other
Applied Sciences and start high grade Post-
Graduate and Doctoral work in our own
Laboratories. It is not within the means
of each University of this Region to
specialise in each of the above subjects.
What we should aim ar is that different
Universitics should pick out subjecis of
their specialisation, and collect not one but

scores of top class men in that subject. Let
there be men of Science in one discipline at
least at one place in the country where
they can understand each other, discuss
with each other and create a climate of
research. One or two men in a subject at
an Institution cannot sct the chain reaction.
Let each University excel in a few selected
subjects for higher learning and research
and the problem will be solved in not a
distant future in creating opportunities of
higher learning and research in our own
country.

(7) Improve Technical Skills in the

country for sustenance of Science
and Technology

In no country the achievement of a
Scientist or an Engineer can be above the
level of the craftsmanship of the techni-
cians in the country. The usefulness of
Scientists and Engineers will be limited
unless the nation has the skilled craftsmen
to translate the ideas of Scicntists or
Engineers in material form. Their work
will always be hampered by the lackof
facilitics to produce or repair the requircd
instruments or machines. In  all the
development projects whether these be in
the fields of Industry, Agriculture or
utilisation of national resources. the end-
products or manufactured goods which are
the real national wealth, come z2s a result
of the skills of the Technicians.
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Epoxy Resin Compound
for repair of
Set Concrete

Jointing new concrete to old concrete surfaces has always been a problem. During receni years a new resinous
chemical compound has come in the market. It provides an effective bend between different structural materials,
such as metals, cement, wood and many others besides. [Epoxy Resins have an entirely new bonding mechanism
and have excellent bonding properties. Tiis malerial has not yel been tried by our engineers. This article
has been prepared to acquaint the engineers in West Pakistan with some properties of this useful binder.

The first description of epoxy resin
appears to have been published by a
Norwegian, Lindeman, in 18g1. However,
commercial distribution of epoxy resins has
only recently been developed. Epoxy
resins as presently manufactured are
available in a wide range of consistencies
ranging from a virtual solid to liquids of
rclatively low viscosity. Those of higher
viscosity have higher molecular weights.
The colour ranges from straw to amber.

Epoxy adhecsives arc available in one
package and two package systems. One
package adhesives contain a latent curing
agent which is activated by heating the
joint, Usually, such adhesives are stable
for a year or more at room temperature, but
some require storage under refrigeration.

Two-package systems usually comprise
resin and curing agents which are mixed
just before usec. They are stable for an
indefinite time at room temperaturces before

20

being mixed. Once mixed in a predeter-
mined ratio, a chemical reaction begins
which converts the system from a liquid
to a tough plastic solid in a relatively short
time at ambient temperatures, Like all
chemical reactions, heat hastens this process.
Thus, the epoxy compound sets [aster on a
hot day than For all
practical purposecs, once the system hardens,
it will not melt, flow, flush or blecd. The
resulting adhesive has low shrinkage and,
when used properly, the strength of the
epoxy bond will usually exceed the strength
of the material being jointed.

on a cold onec

Curing Agents

The curing agents mostly used are
primary and tertiary amines or aliphatic
polyamines. Organic acids and anhydrides
are also used as curing agents. Sometimes
a plasticizer is usually included in the
commercial epoxy system. Polysulphide
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liquid polymers are a common plasticizer.
The flexibilizers impart increased impact
resistance to the cured systefn and improve
performance at low temperatures. Some-
times in order to increase the bulk and
reduce the cost, a filler material is also
added. Coal tar products, clay, asbestos,
silica, mica, aluminium oxide are some of
the fillers, These slow down the curing
action and increase ‘pot life’ i.e., the time
during which the material will harden. In
order to control the setting
resinous modifiers are also used.

time some

Properties of epoxy compounds

These compounds have high specific
and ceramics,
Generally cured cpoxy resin is seven times
They

possess high impact, tensile and compressive

adhesion to metals, glass

stronger than cured phenolic resin.

strengths. The compressive strength of
epoxy concrete is 10,000 Jb/sq. in and tensile
When

solidifying they do not release water or any

strength iz about 1500 Ib/sq. inch.

other condensation products. It is thus
possible to connect two metals without an
addition of any pressure. In concrete they
attain a bond stress of about 1200 lb/sq.
inch. Dpoxies are highly resistant to acids,
alkalies, salis and solvents. There is no
effect of temperature, heat or clectric
current on these. They do not show any
shrinkage. It has been found that they can

zet within a few hours.

Use of epoxy compounds

Whenever an old set concrete is to be
repaired the portion to be repaired is
Its surface

is cleined and a thin coating of the Epoxy

clearcd of the dead concrete.

adhesive is given and then the new concrete
is placed over it. This system makes a very

strong bond, It has often been demonstrat-

ed that a cracked beam when rcpaired by
an Epoxy resin and loaded again to
crushing will not break at the point of
repair. In fact the bond made by this
material is five times stronger than the
ordinary concrete, The material can be
used to increase the bond between the
concrete and embeded reinforcing bars.
Coating Iron bars with this material
increases the bond between the concrete
and the which
sometimes occurs in the reinforced external
corner of slab can be repaired by the use
It is possible to integrally
It iz necessary

reinforcement,  Fracturc

of this material,
use this material in mortar.
that the concrete’ should have a dry
surface. A dry fine sand can be used in
the mortar in the ratio of 1 to 7 by weight.
When a big area is to be repaired both the
coarse and fine ageregates can be used and
in that case, the ratio of Epoxy binder
to aggregate can be 1 to8. Recently this
very material has been used in binding of
olass fibres. At present tubewell strainers
now being used by Wapda have glass [ibres
bonded by epoxy resin. They will form a
non-corrosive material,

Use of the material

It is important that the surface to which
an epoxy adhesive is applied is thoroughly
cleaned, Oil stains should be removed by
sand plasting.
also atternpted.
carefully washed and dried before giving a
thin (up to about 1 millimeter thick) coat

Sometimes acid cleaning is
Such surface should be

of the material. It may be noted that
usual epoxy adhesives are too viscous to be
applied by spraying.
adopted, an addition of aromatic compound
such as xylene is necessary. In that case

it will be necessary to wait until complete

If spraying is to be
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evaporation of the solvent takes place. For
this reason spray application is not recom-
mended except under the control of trained
personnel. It may be noted that once
hardening of the stuff has started, it is
impossible to remove the “material except
by mechanical means.

Cost of epoxy compound

Epoxy compounds are expensive. They
also possess a useful life many times longer
than the other materials. Their quick
curing property makes them exceptionally
suitable for emergency repairs.

Handling precautions

Many uncured cpoxy compounds are
toxic. The hardener (particularly amines)
and diluents are primarily responsible for
this, but the resins also are toxic to a degree.
Il the workmen take proper precautions,
they can handle toxic epoxies safely.
Otherwise, they are likely to suffer from
skin rashes, severc itching, eye irritations and
respiratory ailments. The toxicity of epoxies
can be cumulative.

The degree of protection nceded by men
in handling epoxy compounds varies with the
epoxy and the application. A man trowel-
ling an epoxy mortar on concrete blocks
for a decorative wall may need nothing
more than a pair of plastic or rubber
gloves. A man using an epoxy as a spray
should wear a complete bad weather outfit
of boots, pants, coat, hat and gloves. In
addition, he should use an approved respi-
rator and should cover any ecxposed skin
with a protective cream.

Epoxies, particularly those containing
solvents, should never be wused without
-adequate ventilation. Confined fumes and
solvent vapours can seriously irritate the

cyes, lungs and respiratory tract after long
exposure. They also pose a fire and explo-
sion hazard. If a man does getepoxy on
his skin, he should wash it off immediately
with soap, water and a scrubbing brush.

Under no circumstances should the
epoxy be removed from the tkin by using
a solvent. Many epoxy solvents arc irri-
tants in themselves, and a thin solution will
cover a greater area and penetrate deeper
into the pores.

Clothing soiled with epoxies should not
be reworn unless carefully cleaned.

Epoxy adhesives and binders should not
be conlused with other compounds such as
polyvinyl acctates polyesters, necoprene
emulsions, which can function as adhesives,
binders, or modifiers of portland cement
paste and under certain conditions can
develop strengths that are adequate for the
work in hand. None, however, appears
to possess fully the useful characteristics of
properly formulated epoxy systems which
include the abilitv to establish strong
and permanent bonds to both fresh and
hardened concrete; the ability to cure and
harden in contact with moist concrete;
negligible volume change on curing; the
rctention of cured strength in the presence
of water, and outstanding resistance to
weather and chemical agents.

In a paper by Welch C. B. Carmichacl,
Civil Engineering and Public Review of
June, 1962, has reported results of detailed
investigations on Epoxy concretc, to deter-
mine its crushing and tensile strength,
shrinkage, thermal properties etc. During
recent years several papers on the useof
this material have appeared. The references
of these papers are as follows.
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The Massachusetts Turnpike Authority
is trying now on a 1,900 ft-long wvehicular
tunnel, which passes beneath buildings in
Boston’s new $100-million Prudential centre.
To obtain a light reflectile finish, the
tunnel has been coated with a smooth, glossy
Cpoxy.
which minimizes the appearance of dirt.

A special yellow colour was used,

Installation cost of the epoxy coating
was approximately 20 pcr cent of what tile
would have amounted to on this project.
The comparison of in-place costs for both
material shows less than 30 cents per sq fi
for a two coat epoxy application, compared
to an estimated $1.50 to 2.00 per sq for tile.
Maintenance costs for epoxy are also esti-
mated to be a small fraction of what would
be required for tile surface.

The coating sclected for the tunnelis
Sika’s Colma Protective Coating, which is
resistant to chemical attack. After applica-
tion, the coating forms a flexible skin that

TUNNEL PAINTED WITH EPOXY FOR 30 CENTS PER Sq. Fr.

tenaciously adheres to concrete and other
construction materials. When future main-
tenance is required, a single coat of epoxy
can easily be rolled on, as this material will
bond to itself without sandblasting. Recoat-
ing can be accomplished with a minimum

of interruption to traffic.

The two component epoxy was mixed,
just before use, with a paddle powered by a
1 in, electric drill. One or two men mixed
the epoxy, and other in the 10 man crew
rolled it into the roof and 18 ft. high walls.
The second coat was applicd from 24 to 36
hours later, covering any possible pin - holes.”
Long handled roller were used, although'’
either spray guns or brushes were applicable.”

When ambient temperature fell to 50 deg.
F,, portable oil fired heaters were used the'
tunnel openings to retain the heat. The
contractor estimated that work could have
been completed in six wecks without interrup-
tion from other trades. The actual tumc
extended over a four-month period.

—

*Reproduced from Civil Engineering, ASCE, New York, December, 1965.
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Cheap Use of Solar
Energy*

DBrace Research Institute, attached to MeGill Universily Canada, Facully of Engineering, has recently issued
five pamphlets on the Cheap Use of Solar and Wind Energy. A simple method to construct a Solar Still, a Solar
Steam Cooker and Solar Waler Heater and method to use Solar Energy for heating Swimming Pool are
put forth., A method to construct a Cheap Wind Machine for pumping water is also given. In this
arlicle absiracts from these five leaflels are issued for the information of the readers,

How to make a Solar Still

The availability of modern engineering
materials makes it possible to construct a
solar distillation equipment of a large sizc
at a relatively low cost, in any sunny area
where good drinking water costs more than
(US.) $5.00 per 1,000 gallons, solar
distillation is certainly worth consideration.

The description given below represents
one of many possible designs of solar dis-
tillation equipment. It has the advantage
of being suitable for units producing any-
where from 1 gallon to 1,000 gallons per
day, and will operate for a long pericd in
isolated locations without attention, No
auxiliary power source is needed other than
means for feeding water into the unit, and
no site levelling is necessary.

Description of Selar Still

Fig. 1 shows a cross-sectional view
through a solar still that incorporates a

black plastic water trayv and a transparent
plastic cover, galvanized steel guttering and
concrete or brick side and end walls, The
width is chosen to suit the width of the
transparent plastic cover material, usually
available in rolls 6 ft. wide, The length
can be anything from a few fect to hundreds
of feet.

Depth of Water

The depth of water that is evaporated
each day is about 1/8 inch, so that the
maximum dasirable depth in the evaporat-
ing tray is one inch.

The Transparent Cover

The most suitable material for the trans-
parent cover is a thin polyvinyfluoride film
that is sold under the trade name of
“Tedlar”, It 1is produced by DuPont
Company, U.S.A, It has been noticed that
this material can last for 5 to 10 years.

*Reservoir Evaporation Control—A Review by RUSSELL G. DRESSLER, reprinted from Solar Energy

Society Sun At Work, Fourth Quarter, 1965
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Muts and Washers

Plastic Elbow

FIG. Mo. 1. CROSS SECTION OF SOLAR STILL

A bad quality water containing salts is
used in the Tray. The water which will be
available from the still will be distilled
water. It can easily be used even for car
batteries. T'his technique is being adopted
in many islands along the Greek Coast and
other places where fresh water is not avail-
able. Recently in Western Australia, 4500
sg. ft. still have been installed. In an
article by J. A. Appleyard on Solar Research
in the University of Western Awustralia

published in Sun At Work, a publication of

Solar Energy Society in its 4th Quarter
1965, detail of its construction is put forth.
The still has been constructed in collabora-
ton with the Division of Mechanical
Engineering of C.8.I.R.O., Melbourne. The
plant is operating since 1964 and produces
an average of 330 gallons of distillate daily

during the summer months. It has been
found that glass is more cfficient than
plastic film. The cost of a 400 sq. ft.
still has been estimated by McGill University
at 480 dollars.

A Solar Water Heater

In theleaflet details of using solar energy
for heating water for domestic or agri-
cultural use is explained. The water heater
can provide from g0 to 40 gallons of hot
water per day at a temperature of 130 to
140°T, The detail of the construction of
solar water heater is shown in Fig. 1 in
which A is the absorber which receives the
sunrays and heats the water. B iz the
absorber casing which uses absorbers and
the installing material. G is the hot
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water storage drum and D is the cold water
feed tank. The actual construction of the
heater is shown in Fig. 2. The water storage
tank can be made out of old oil drum. The
absorber is made of corrugated galvanized
Iron Sheet of 22 gauge. The working is
explained in Fig. 2.
the construction of each component is given
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in the pamphletissued by the Organization.
Construction of a Cheap Wind
Machine for Pumping water

This pamphlet describes the construetion
of a Wind Machine Operating at the wind
speed range from 8 to 12 miles per hour,
and the watcr level is not more than 10 to
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15 ft. below ground. It is based upon the
design of a Finnish engineer Mr. S.]J.
Savonius, The whole system consists of a
rotor, a drive and the pump. The design of
the rotor is explained in Fig. 1. It consists of

Fig. 1.
two number of 45 gallons oil drums, bisected
lengthwise and welded together. These are
mounted on plywood. The rotor fitted on
a frame is shown in Fig. 2. The power
generated by the rotor is communicated by
an cxeentric connected rod to a bell crank.
It works the pumping rod which is attached
to a pumping sct working on the press of a
rubber dye -frame. The system of com-
municating the power by Excentric Drive
Assembly is shown in Fig. 2 and the com-

munication of this power to the pumping
set is explained in Fig. 10. The cost of such
a system has been worked out to be 51

Fig. =.

U.S. dollars. In the pamphlet detail is
given for selecting the diameter and
structure of a pump and its output can also
be worked out. This type of pumping
machine can be made conveniently in areas
of West Pakistan where the wind speed
during the summecr season ranges from 8
to 10 miles per hour,

_———
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The International Asspciation for
Hydraulic Research held its XIth meeting
in Leningrad from 7 to 11 September, 1965.

The members of the Congress can obtain
free set of Proceedings which are available
in six volum=s on conlition that they
pay in advance the cost of forwarding (U.S.
$5 by surface mail and U.S. $15 by air).
It may be noted that from 1st January 1965
annual subscription of individual member
has been raised to U.S. $7.

International Organization for Stand-
ardization

International Organization for stand-
ardization held its first meeting of its
technical committee on 2-4 June, 196s5.
The subject was Measurement of Liquid
Flow in Open Channels. The standards
were {ixed for the following measurements.
WG1 - Measurement of liquid flow in open

channels by velocity area methods.
WGz-—Measurement of liquid flow in open
channels by notches, weirs and
flumes.
WG3 —Glossary of terms used in connection
with the mcasurement of liquid
flow in open channels.

International

Conference held
recently——-XIth I[.A.H.R.
Conference

WG4—DMeasurement of liquid flow in open
channels by dilution method.

WGs5 —Flow measuring instruments and
equipment.

WOH—Sediment flow.

Coming Scientific Conference

Twelfth IAHR Congress

Colorado State Unmiversity has invited
IAHR Congress to hold its 12th Session in
1967 in Fort Collins Colorado, U.S.A. The
subjects for the tcchnical sessions and the
seminars of the Congress are yet to be fixed.

Second Latin-American Congress of

Hydraulies

Che Regional Commiitee of [LA.H.R. will
hold its Second Latin-American Congress
of Hydraulics in Caracas, Venezucla from
11 to 16 July, 1966. The subjects to be
discussed will be:—

(a) River hydraulics

() Maritime hydraulics

(¢) Fundamental hydraulics

{d) Hydraulic structures

(¢) Teaching hydraulics
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M b o H e

< WU e A



Symposium on Pumps

A syposium on pumps in power stations
will be organized in Germany at Brunswick
from September 7-g, 1966. Those interested
may contact the Secretary of the LAH.R.
Symposium, Fachgruppe Energietechnik,
Postfach 10250, Dusseldorf 10, Germany.

Conference on Coastal Engineering

The Tenth International Conference on
Coastal Engineering is to be held in Tokyo
from 7-10 September, 1966. Further infor-
mation may be had from Secretary Coastal
Engineering Research Council care of
American Socicty of Civil Engineers.

Sixth Clongress on Irrigation and Drain-

age

The sixth Congress on the subject noted
above will be held in New Delhi, 4—14
January, 1966, The four questions will be
discussed. Question No. 19, Reclamation
of saline lands under irrigation, will be dealt
by Sayyid Hamid of Pakistan as a General
Reporter,

World Power Conference; 15th Sectional

Meeting

The Japanese National Committees of
the Weorld Power Conference will hold 15th
Sectional Meeting of the Conference in
Tokyo, Qctober 16—=20, 1966, Communi-
cations and enquiries concerning the Tokyo
Conference may be addressed to Japanese
National Committee, World Power Con-
ference, ¢/o Japan Power Association, Daido
Building, 1-46, Shiba Minamisakuma-cho,
Mina-to-ku, Tokyo, Japan.

A New Book on Hyderaulic Research

A new book of 11 chapters dealing
excessively with hydraulic research has been
produced in Czech language. It discusses

all aspects of hydraulic rescarch, At the
end of the book there are Russian and
English summaries. The authors, J. CABE-
LIKA and P. NOVAK proposed to publish
2 more volumes on the subject. The second
volume will give results of measurement on
prototype and the third will deal with the
investigation of hydraulic problems with
the aid of analogics and differential with
particular reference to research on movement
of water in permeable soil.

Science and Industry

The third volume of Seience and Indusiry
Journal No. 4 1965 has issued three articles
of interest to the cngineers. Khwaja
Azeemuddin has discussed the Gumti River
and its Problems. Thisz article is produced
in Engineering News as well.

P. Simons and W. J. Armstrong has
given a New Method of Soil Stabilisation.

The Icasibility of Sewage Disposal in
West Pakistan by Sewage Stabilisation
Lagoons is discussed by Mr. Mohammad
Nawaz Tariq.

Institute of Engineers, Pakistan, keld itv 128k
Convention at Lakore. The Institute is holding
its 12th Convention in Lahore in the month
of March 1gb6. This will be the first
Convention being held in this city of West
Pakistan. It will be occasion for a meeting
of Fast and West Pakistan Engincers.
There will be thirteen papers on different
subjects which will be discussed.

It is hoped that the President of Pakistan
will henour the convention and will lay the
Foundation stone of the Institute Building
at Lahore, The site for the Centre has
been sclected in Gulberg III close to the
American Mission Hospital.
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The development of Groundwater
resources with special reference to
deltaic areas ; _
New York, United Nations, 1963, 244 p.,
§3.00. (Water resources series No. 24.)
This is based upon the Symposium held
in Bangkok from 24 April to 8 May,
1g62. It was organized by ECAFE and

Unesco.
*® ® ®

The design of open water courses
Wageningen (Netherlands), International
Institute for Land Reclamation and
Improvement, P.O. Box 45, 1964, 8o p.
(Bulletin No. 7).

A code of practice for the design of open

watercourses and ancillary structures.
% = *

Annotated bibliography on reclamation
and improvement of saline and alkali
soils (1957-1964)
Compiled by L. F. Abell and W. J. Gelder-
man. Wagceningen (Netherlands), Inter-
national Institute for Land Reclamation and
Improvement, P.O. Box 45, 1964, 39 p.
$3.00 (Bibliography No. 4.

A reference book for practical mcthod of

reclamation.
- o =

Advances in hydroscience

Edited by Ven Te Chow, Vol. I.  New York
and London, Academic Press, 1964, 442 pp.

L L =

Le Sahara; geologie, resources minerals
By RAYMOND FURON. a2nd ed. Paris,
Payot, 106 boulevard Saint-Germain, 1964,
316 pp., 30 fig., 30 F. (Biblioteque Scientifique

Serics).
ES * ®

50

Book Reviews
and New Books

Program for advancing desalting
technology,

Washington, D.C. Department of the
Interior, 1964, 35 pp-
b4 & -

World prospects for natural resources:
some projections of demand and

indicators of supply to the year 2000
By JOSEPH L. FISHER and NEAL
POTTER. Baltimore, Md. (U.S.A.). The
Johns Hopkins Press, 1964, 80 p., S1.50.

* * L]

Geochronology in Canada
(ed. F. Fitz Osborne)
Royal Society of Canada Special Publica-
tion No. 8, University of Toronto Press, 1gfi4.
Published in the U.K. by Oxford University
Press, 156 pp. 48s.
This is a book of Geology. It will interest
Geologist. The book is excellently pro-

duced and well illustrated.
# *® &

The World Register of Dams (4 volumes)
Published by the International Commission
on Large Dams ol the World Power Confer-
ence, 11, rue dec Teheran, Paris 8 cme. Price
%40, including postage (obtainable through
National Committees of 1.C.O.L.D.)
The World Register of Dams has been
prepared by a sub-committec of the
International Commission on Large Dams
under the chairmanship of Mr. J. Guthrie

Brown. It contains tabulated details of

some 10,000 dams either completed by the
end of 1962 or currently under con-
struction in the 48 countries that were
members of 1.C.O.L.D.
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Potassium Permanganate Capsule
Method for Rapid Estimation of
Cement in Mortar and Concrete

M/s. G.F. Zafar, Irshad Ahmad and
Mohd Shafique of the Irrigation Rescarch
Institute, have put forth an improved
chemical technique to determine the con-
tents of cement in a set specimen of mortar
or concrete.. There are several methods,
both physical and chemical which have
been used for the estimation of cement
content in a mortar. The important ones
are the Conductometric Method, Adsorp-
tion Method, Rebound Method and the
Chemical Analysis Method. The method
deseribed in the paper is an  improvement
on the Potassium Permanganate technique.
The calcium oxide content of cement is
assumed equal to 63%. Its chemical cquiva-
lence of potassinm permanganate s
21,7 gms, Thus 1,0% of cement will contain
0.,0063 gm. of calcium oxide equivalent to
o.0071 gm. of potassium permanganate.
Several glass capsules are filled with
potassium permanganate corresponding to
different known percentages of cement
content,

The procedure to-estimate the cement
content [followed is that 1 gm. of finely
powdercd sample is treated with 10 to
15 ml. of HCI for about 5 minutes. The

solution is filtered and washed. The flwrate -

NOTES

is treated with ammonium hydroxide. The
precipitate of Alloxide and Ferricoxide are
formed. The solution is filtered again. To
the filtrate a saturated solution of Am-
monium Oxalate is added. The precipitate
is filtered and washed. Tt is then dissolved
in sulphuric acid. To this solution capsules
containing known percentage of potassium
permanganate are added and the solution
is shaken. The addition of capsules is
stopped when the pink colour appears.
Only o.coic gm. pot. permanganatc s
sufficient to impart a distinct pink colour to
zo0 ml. of water, The percentage of cement
is estimated by counting the number of
capsules of potassium permanganate added.
It was found that this method gave fairly
accurate result with the economical usc of
the solution.

International hydrological decade:
The Co-ordinating Council holds first
meeting

From May 24 to June 3, 1965 the first
session of co-ordinating council of the
decades was held in Paris with 21 members
of the council present. This included
Pakistan also. A review of the progress of
the Inter-govermental meetings ol cxperts
was held, Seventy-eight member states
had formed National Committee. The
Council examined the project presented by
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the member States. The World Hydrological
Organization and the International Associa-
tion of Scientific Hydrology had planned a
symposium on the design of hydrological
net works. It was held in Quebec City,
Canada from 15—22 June, 1965. It was
decided that the next council meeting would
discuss the implications of the symposium.
The Council also discussed Research Projects
relating to hydrological eycle and the world
water balance ; regimes of surface and
groundwater; problems of floods and
evaluation of flood characteristics; stream
channel; erosion and sediment transport;
influence of human activity on hydrological
regimes and tropical research on specific
aspects of hydrology. The council approved
nearly 4o Research Projects within this
context. Other subjects discussed by the
council on which decisions were taken re-
Jated to the exchange of information,
training of Hydrologists and Regional
cooperation,

First International Symposium ona
Ecosystems

A symposium, first of its kind, was held
in Copenhagen with the cooperation of the
Unesco and Danish National Commission.
More than 120 specialists from twenty-cight
countrics attended the symposium. A large
number of papers were presented on this
special subject by experts on microme-
teorology, plant physiology and soil science.
They discussed subjects like formation and
production of photosynthesis in plants
organism, estimation of respiration of trees,
effects of carbon dioxide on productivity
and many other similar subjects. The
proceedings will be published by Unesco
in its Natural Resources Research Series.

32

The need for international Co-operation
in Soil Science, by V. A. Kovda

The joint F.A.O./Unesco project for the
publication of a soil map of the world was
discussed at the Eighth Internat’onal
Congress of Soil Science held in Bucharest
from 31 August to g Scptember 1964. Two
sessions were devoted to the project. At
the first session the General Assembly heard
an account of the project, its history, recent
progress and some of the technical results
achicved. During the second session, which
was held within the framework of Com-
mission V, the draft soil maps of the
different continents were pre ented and
the document on “Preliminary definitions
legend and correlation table for the soil
map of the world was discussed. The
results of the project were favourably re-
ceived by the Congress. Both the General
Assembly and Commission V passed
resolutions commending the work which
had been carried out and urged its conti-
nuation toward a successful completion,

Professors Kovda who 1s well known in
this countrv for his contributions to the
problem of waterlogging and salinity, de-
livered a demniled address at this meeting.
Professor Kovda in his address gave thc
history of the project, its nced and the
present method of work with regard to the
preparation of a soil map of the world.
The International Organization is helping
in the preparation of the soil map and has
put forth standards with regards to the
choice of scale; methods of work; co-
ordination at the regional and continental
level; preparation of International museum
of soil standards and nomenclature. Soil
legend for the world soil may have been
distributed. A summary of the up to date
progress of the project is also contained in
the address of Dr. Kovda.
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A common problem is that of Mounting Glass Plates in the wal's
In this article some delails are given to effectizzly install glass plate on the sides of
This method has been developed in the Hydraulic Laboratory of the Colifornia Institute of the

to prevent [lrakage.
the flumes.

Mounting Plate Gl:iss
in Sides of Flumes and
Tanks

By
ELTON F. DALY*

of flumes and tanks and scaling them

Technology. The details of the method to mount the glass plale is given in this arlicle.

The wvertical scction through a lower
edge of the flume in Fig. 1 shows the
method of mounting and scaling the glass.
The Z.shaped support permits the glass to
extend below the bottom plate of the flume,
so that the scal does not block the line of
the sight at the bottom of the flume. The
rigid structure shown is.impurtant to the
success of this method of mounting the glass.
It minimizes dellections and movement
between the glass and the structure, thus
reducing stresses in the glass and movement
in the scals.

First phase-mounting

The glass is first set in place on a piece
of neoprenc strip lying in the bottom of the
Z-shape formed from g/16 in steel plate,
which has been welded to the standard
rolled structural channel.

The neoprene strip serves to support the
glass by a fairly uniform pressure and avoids

overstressing” it.  The glass panel is then

positioned in the channel by using small
wooden wedges inserted on each side at the
bottom and by wedging on the outside and
clamping 2t the top. By the use of wedges
the glass pancl can be positioned to any
degree of accuracy required.

In this flume, the panels were set with
the aid of a piano wire stretched from one
end of the structure to the other. When
the glass was finally positioned, spaces were
left between the glass and the steel strueture,
Lxperience indicates that thesc spaces
should be not less than g/16 inches or
even } inches in width. In the present case
the spaces were only 1/8 inches wide and
were found to be too narrow. Because such
a small width was allowed, it was necessary
to align the steel structure of the flume
much more precisely than would otherwise
have been neccessary, thus adding to the cost
without improving the end result.

The space on the outside or dry side of
the glass is filled with body putty, a

“_Labﬂmlm a.m:] Shop

Supmnmr 'W. M. Keck Labﬂratmy of Hydraulics and “'H.tcr Resources,

California institote of Technology, Pasadena, Calif. (Reproduced from Civil Enginering, DSCE ; Junc 1965,

p. 74).
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. material comfonly used in the repair of
automobile bodies and which is available
from many different manufacturers. It can
best be described as a two part system com-
posed of a Putty like material that remains
soft and pliable until the second part, or
catalyst, is added. This causes the putty to
polymerize and become hard with very good
adhesion. The amount of time to work the
material, or the “pot life” after the two
parts have been mixed, varies from 20 min
to over an hour, depending on temperature
and the amount of catalyst used. This is a
convenicnt material because it can be
applied easily with an ordinary puity knife.

Since this material has very good
adhesion, the glassshould be waxed where
it comes in contact with the putty to reduce
adhesion and [facilitate removal of the glass
panel when neccessary. Any good paste
wax of the kind normally used to polish
automobiles will do. Care should be taken
not to get wax on any surface except that
which is to be in contact with the putty.

The glass is thus fully supported laterally
by the body putty on the outside and by
wood wedges and clamps on the inside.
This completes the first phase of the
mounting procedure.

Second phase-sealing

The second phase, or scaling operation,
is done in the space on the inside or wet
side of the glass pancl. The depth of the
inner and outer spaces can vary but in this
case a depth of 1} inch was used. This was
a good depth for supporting the outside but
deeper than needed to make a good seal.
To reduce the amount of sealant needed,
the lower part of the space was filled with
a polyethylene rope material to within
3/8 inch of the finished flume floor or

94

bottom, as shown in Fig. 1. This rope was
3/8 inch square and was squeezed into the
inner space with a thick-bladed putty knife
so as to provide base for the sealant.

The sealant used is a silicone-rubber
material available at most industrial paint

Weld E Weld

¢

5

e Sizgl chynre!
a.zz::izj

FIG. 1. Joint between gless and stesl at lower
edge of flume ot Califernia Institule of Tech-

nelagy.
supply houses and is used commonly to seal
stecl sash. It comes in polyethylenc throw.
away containers to fit ordinary hand-calking
guns or it can be applied by power (air)
operated guns. When it comes out of the
tube it is similar to toothpaste in ap-
pearance. It air cures in several hours and
is completely cured in 24 hours.

On somc surfaces this sealant requires
a primer to insure good adhesion. The
primer is easily applied with a brush as it
has the clearmess of water and ke same
consistency. In the present flume it was
necessary for the surface of the seal to be
smooth and flush with the stecl bottom.
To achieve this a strip of masking tape was
put on both sides of the area to be scaled
and a putty knife was drawn along the

joint to remove all excess sealant, thus

leaving a smooth flat surface. The masking
tape was removed while the sealant was
still soft. Care should be used in putting
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it away from the joint so as not to roughen
the surface. Since the silicone sealant
shrinks slightly when it sets, a slight excess
of material must be added if an absolutely
flat surface is required.

Other joints used on the flume are

Eotlam edge as
shown in Fig, L

&

(=) TYPMICAL FLDOR AND WALL JOINTS OF FLUME

Body putty = Steel v
e
Glass—pfTmrmo e s
Silicone sealant

(%) BETAIL OF JOINT 1—GLASS-TO-STCEL SEAL

——Eteel

Glass Bady pully

“-Silicons sealant
{:) DETAIL OF JOINT 2—GLASS-TO-GLASS SEAL

Steel - [/~ Sicone sealant

Weld Weld
() DETAIL OF JowT 3— STEEL-TO-STEEL SEAL

FIG. 2. Joint detcils for mounting glass plares
in walls of flumes end tanks,

shown in Fig. 2 (a). A vertical joinf, glass
to steel, is made as shown in Fig. 2 (b). A
joint of glass to glass is made by having a
section of stecl T or I-shape supporting both
ends of the glass pancls, Fig. 2 (¢). In both
these joints the body putty is used to fill the
outer space and the sealing is again done
from the inside with the silicone sealant.
The ends of the panels are spaced approxi-
mately 1 inches apart, leaving a space for
the seal that will be } inches wide and
equal in depth to the thickness of the glass
panels. A steel-to-stcel but joint is also
casily made as shown in Fig. 2 (d). This
joint was made with the scalant in pre-
ference to but welding in order to avoid
the distortion of the bottom resulting from
welding.

Principles summarized

The principles of making successful seals
en glass windows may be summarized as
follows :—

Glass should not be in contact with steel,
and the mounting compounds should be
flexible enough to allow a slight deflection
of the stecl structure without overstressing

the glass.

Two different kinds of material are re-
guired ; one for structural support (on the
outisde}, and one for scaling (on the inside).
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Barrages -
Taunsa Project—Mian Masud Ahmad
Remodelling of Irrigations Works—H. J. Asar

River Regulauun-—Mazlmr Ali .~
Guddu Barrage its Engineering Features—A. Rashid Qaz:

Beams
Steel Siress Losses in Prestressed Concrete Beams—B. A
Chowdhary
The Method of Moment Distribution—A.A. Jamal- ud-Dm

The use of Trignometric series in the solution of statically
indeterminate Beam Problems—Iftekhar Mufti

Construction Equipment (See also Earth Moving Machinery)

Mechanical Maintenance of Construction Equipment Ta:k
Bellefontecine

On selection of a compressor—Mubashir Hasan

Construction Plant of Warsak Project —G. G. Chuwdur;r

Cement

The Control of water-cement ratio in the field—XKhalid
Durrani .
Manufacture of village cemeni—Magsood Ahmad M;rza

Use of Burnt Clay as Pozzalanic Material in Portland
Cement—G. F. Zafar,I. H. Hamdani and Irshad Ahmad

Corrosion
Corrosion and its Prevenlion—Nasir Ahmad

Concrete
Importance of thermal propertiess of concrete—Nazir
Ahmad and Mohammad Saleem

Quality Concrete For Raft Foundation of Chichoki H}del
Power Station—S. C. Keelan and Mian Ijez Ahmad ..

Material used on prestressed concrete—B. A. Chowdhary
Laying of concrete pipes—Masud Ahmad
Prestressed concrete—Saleem Ullah Khan

Manufacture of prestressed pipes in Pakistan —
M. H. Qureshi

Hot weather concreting problems
Effects of aggregate characteristics on concrete
ng}'ﬂ. weight concrete manufacture from shale—Mian M

Gamma ray radmgraphy of reinforced concrete——Walnd
Ali Khan
Concrete in building construction—A. R. Cusens

Vol. 1, No. 2, June 1956.
Vol. 6, No. 2, June 1961.
Vol. 6, No. 2, June 1961

Vol. 8, No. 1, March 1963.

Vol. 2, No. 3, Sept. 1957.
Vol. 2, No. 4, Dec. 1957.

Vol. 10, No. 2, June 1965,

Vol. 3, No. 1, March 1958.

Vol. 5, No. 1, March 1960.

Vol. 4, No. 1, March 1959.

Vol. 3, No. 4, Dec. 1958,

Vol. 9, No. 1, March 1964,

Vol. 10, No. 3, Sept. 1965.

Yol. I, No. 3, Sept, 1956.

Yol. 1, No. 3, Sept. 1956.

Vol. 1, No. 3, Sept. 1956.
Vol. 1, No. 3, Sept. 1956.
Vol. 1, No. 4, Dec. 1956.
Yol. 2, No. 1, March 1957.

Vol. 2, No. 2, June, 1957.
Yol. 2, No. 3, Sept. 1957.
Yol. 3, No. 1, March 1958.

Vol. 3, No. 1, March 1958,

..+ Vol. 5, No. 1, March 1960.

Vol. 8, No. 2, June 1963.
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Canals
Abbasia Canal Extension Project—A. Hassan

Dams

Mangla Dam Project—Ch. Abdul Hameed

Potentialities of Rawal Dam-—Ch. A. Hameed

A Visit to Karnafuli Dam Site—Ramiz Ahmad i

Essentials of Dam Site Investigation—Ramiz Ahmad ..

Largest Earth filled Dam in S. America -

Selection of Storage Dam Site on the Indus—A. R. Qazn

Mangla Dam in construction stage

Tarbela Dam Project—Bashir Ahmad Malik .

Arlificial Glaciers and lce Dam for Storage of watler—
Mohi-ud-Din Khan

Mangla Dam Project Problems—Ramiz Ahmad Malik

Small Dams in West Pakistan

Drainage
Storm Drainage——Rafi Ahmad

Foundations

Raft Foundation—Batkat Ali Luna -

Strength determination of Foundation Rock in Situ—
Dr. Nazir Ahmad and Fazal Karim

Foundation Treatment of Baran
Khan

Dam—>Mohi-ud-Din

Evaporation

Reducing Evaporation with Monomolecular films—
Dr. Nazir Ahmad and Mohd. Sarfaraz

Engineering Testing and Surveys
Engineering Testing in a Mobile Laboratory—Thomas J.
Meneil
Scsmic Engineering Surveys for Baluchistan—Sh. Abdur
Raoof
Gama ray radiography of icinforced concrete—Wahid A]J
Ali Khan

Engineers Honoured

Pakistan Engineers Honoured
- West Pakistan Engineers Honoured
Engincers Honoured
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Electrical Power (Demand, Generation, Conductors)

Vertical Shaft Generators—Akhtar Hussain ++ Vol. 2, No. I, March 1957,
Generation of Electric energy on the increase +» Vol. 2, No. 2, June 1957,
Power Demand in East Pakistan—W. Choudhary .. Vol. 3, No. 1, March 1958.
Some aspects of the electrical design of universal motors— .

G. W. Bingham .. Yol 3, No. 3, Sept. 1958.
Transmission lines and over head conductors—M. A.

Masud Butt ) .. Vol. 3, No. 4, Dec. 1958.
Physical constants of conductor material—M. H. Masud

Butt .. VYol. 4, No. I, March 1959.

Power for country's Development—Ch. Abdul Hameed .. Vol. 9, No. I, March 1964,
President of Pakistan inaugurates Quetta Thermal Station  Vol. 9, No. 3 Sept. 1964,

Power Needs Planning Ahead—Ch. Abdul Hameed .. Vol. 9, No. 3, Sept. 1964,
Engincering Features of Quetta Thermal Power Station—
I. A. S. Bukhari .. Vol.9, No. 3, Sept. 1964.

Engineers and Engincering Education
Contribution of Engincers towards Human Progress—

Qazi Zahoor Hussain .. Vol. 1, No. 1, Feb. 1956.
Nuggets of Experience from a speech —Mohsin Ali .. Yol. 1, No. 1, Feb. 1936,
Training of Engineering Apprentices and Graduate Engi-

neers—W. A. Mellors .. VYol..2, No. 2, June 1957.
Future of turn key jobs in Pakistan—Khan Mohammad

Azam Khan .. Vol.2, No. 3, Sept. 1957.
The Engincer in public life—Raymond R. Tucker .. Yol. 2, No. 4, Dec. 1957.
Development of Engineering Education—Dr. Mubashir

Hassan .. Vol 2, No. 4, Dcc. 1957,
Pakistan Engineer’s Visit to China—Khan Mohammad

Azam Khan .. Vol. 4, No. 2-4, Dcc. 1959,
Pakistan, a case for Technological Development— '

Dr. Abdus Salam .. Yol. 8, No. 3, Sept. 1963.
Engineer the nation builder—Mian Abdul Aziz .. Yol. 8, No. 4, Dec. 1963.
Karl Targaghi—Arthur Gasagrande .- Yol 9, No. 3. Sept. 1964.

Some measures to promote Scientific Education and
research for  national development—Dr. Mushtag

Ahmad .. Yol. 10, No. 4, Dec. 1965,
Public Image of an Engineer—Khalid Mahmood .. ¥ol. 10, No. 4, Dec, 1965,
Earthmoving Machinery

Modern Earthmoving Equipment—Asrar Ahmad Qureshi Vol. I, No. 3, Sept. 1956.
Selection of Earthmoving Equipment—S. Munawar Ali .. Vol. 2, No. 2, June 1957,
Mechanical Maintenance of Construction equipment—

Jack Bellefontaine .. Vol. 3, No. 1, March 1958.
Earthmoving Machines and their capacities—Mian Abdul
Khalig .. Yol, 3, No. 3, Sept. 1958,
Carthmoving machines and their  capacities—Mian Abdul
Khalig .+ Yol. 3, No. 4, Dec. 1958,
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Earth moving caleulations—Niaz Ahmad

Food Production

Food Production Problems of Paklshn—Mohsm All
Freedom from hunger campaign by F. A. O.

Five Year Plan
Pakistan’s Five Year Plan—Zahid Hussam

Mineral Besources
Mineral Resources of Pakistan—B. W, Holmen

Floods
Symposium on Floods in West Pakistan
Flood Embankments practice in Sind—Dr. Nazir Ahmad
Flood Control and Drainage programme for irrigated
Punjab (India) - i
Forests
Scope of Irrigated forests in Land use planning of West
Pakistan—Amir Ahmad Khan

Geology (See also Dams, Foundations)
Geology in the service of Engincers—I1. A. Zafar

Essential of Dam site investigation—Ramiz Ahmad
Electrical Resistivity Technigue—Dr. Nazir Ahmad

Ground Water

Development of Ground Waler in West Pakistan—>Sarfraz
Ahmad -

Methods and Technigues of Ground Water invesligation
M. N. Minhas _

[nvestigation for ground water—G. A. Larocque Jr.

Notes on the dynamics of ground water in U.S.5.R.—
Professor A. Silline Bektchourine

Exploration of ground water a review of the technigue
developed in Pakistan—Dr. Nazir Ahmad

Hydro-Electric Power

A Feature on Warsak Hydro Electric Project-—Khan
Mohdamma Azam Khan

Diraft tube form work is an inlricate job—DMian I_]a:f'
Ahmad

A Feature on Warsak Hydro-Electric Project-— Giles ’I'urner

A Feature on Warsak Hydro-Eleciric Project—
Mohammad Yunus Chowdhary '

A Feature on Warsak Hydro-Electric Project—R., H. Gncc
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A Feature on Warsak Hydro-Electric Project—Mian
Irshad Nabi

Small Scale Hydel Schemes in Gilgit Agency—B. A. Mahk

Warsak Power House—Saeed Minhas

A Il;:ature on Warsak H}rdmrelcctnc Project—Mian Irshad
abi
Hydro-eleclric Projects in  West Paklstan-M H. Masud
Butt

A Feature on Warsak Hydro-electric Project —Asrar
Ahmad Qureshi

A Featurc on Warsak Hydro-electric Project—S. A. Kam

Construction plant of Warsak Project—G. G. Chowdhary

Electrical Feature of the Warsak Batching and mixing plant
—Tafazal Rahim Ghauri

Superiority of Hydroelectric Power over thermal stations uf'
the southern arcas of West Pakistan—M. H. Khan

Kurrum Ghari Hydel stations—Sail-ud-Din Malik

Houses and Housing Problem

One unit Housing Project—Mohammad Akram
Housing problem in Pakistan—M. Saced Ahmad
Symposium on Housing problem (41st session)
Low Cost Housing—Khan Mohammad Azam
Low cost Housing—Ashfag Hassan
Housing—Akhtar Ullah Khan

Hydraulic and Hydraulic Research

Spill way Model Test of Karnafuli Project—M. A, Khan .

Role of Hydraulic Research in Engineering—Dr., Mushtaq
Ahmad

How Hydraulic Models tackled tricky problem of Taunsa
Barrage—Dr. Mushtaq Ahmad

Hydraulic design of unlined canals—Joseph E. Knue

Design Construction and Calibration of meter flume—
Sarfraz Khan Malik

Complicated problems of Kurrum Ghari Solved by
Hydraulic Models—Ch. Mohammad Ali i

Industry

BECO—A Key Industry—Malik Inayatullah
A review of Jute Industry—J. G. Winterbottom
Scale removal in sugar Evaporators

Institute of Engineers (Pakistan)

Institute of Engineers (Pak.) hold fourth Annual Con-
vention
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institute of Engincers holds fifth convention—Qazi_ Zahur

Hussain "
Proceedings of water resources conference of Institule  of
Engineers -

Pakistan Standards Institutions

Pakistan Standards Institution

Trrigation, Irrigation Projects (Works, Canals, etc.)

(Also See Barrages, Lining)

Some Major Irrigation Schemes in Frontiers—Sarwar Jan
Khan :

Ganges Brahmputra Multipurpose Project

West Pakistan and Irrigation problems—Saleem UIlah
Khawija -

A controlled Fall—Pir Mohammad Ibrahim

Kurrum Garhi Multipurpose Project—Mohi-ud-din Ktmn

Subsidiary out fall of M. R. Link R. D. 313,500 an out-
line of DESLDH—-"&IE Abbas Nami ;

Mianwali Lift Irrigation Scheme—Mohammad. Aslam

Khan

Welcome address al the Inauguration of Mianwali LJH
Irrigation Scheme—A. R, Kazi i

Transitory Irrigation Development—Raymond Hill
Kurrum Garhi Multipurpose Scheme—Sarwar Jan Khan

Soils
Soil Erosion in West Pakistan—H. J. Asar
Electrical Resistivity Technigue—Dr. Nazir Ahmad |
The soil test story—Theodre W. Van Zelst
Compressibility Characteristics of typical East

Pakistan
soils—MD. Taslim .

International Engineering Conferences

International Engineering Conferences—Dr. Nazir Alunad
International Engineering Conferences

International Engineering Conferences

International Association for Hydraulic Research

Proceeding of Fourth International Eongress on Irrigation
and Drainage, Madrid, 1960 "

CENTO Scicntific Symposium

Presidential address of Dr. 1. H. Usmani

International Hydrological Decade (Detailed ngmmme}
XIth I. A. H. R. Conference

“Royal Institute of Technology. Stockholm—=Sweden
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Links : :
Trimmu Sidhnai Link completed—Mian Masud Ahmad .. Vol. 10, No. 1, March 1965.
Mailsi Siphon completed ' .. Vol. 9, No. 4, Dec. 1964.

Agriculture and Agronomy

Preliminary studies on behaviour of Jute (corchorus capsu-

laries) under different soil and water table conditions—

Ch. Mohammad Hussain .+ ¥Yol.9, No. 1, March 1964.
Water requirements for irrigation—\W. D, Criddle .. Vol.9, No. 1, March 1964.

Linning of Canalsfiand Storage Tanks
Water proof lining—Panj Pandu Tank—Masih Ullsh Khan Vol. 2, No. 2, Dec. 1957.

Linning of link canals—Mazhar Al .. Vol. 7, No. 3, Sept. 1962.
Concrete Lining of Warsak Irrigation Tunnels—
Mohammad Yunous Ch. Vol. 17, No. 4, Dec. 1962.
Linning of Water Courses, Miners and small dlslnbutanes
—Abdul Hamid Ch. . .. Vol. 8, No. 3, Sept. 1963,
Railways
In the Railway Age—S. M. Hassan Vol. 1, No. 1, Feb. 1956.

Dieselisation of Pakistan Railways—Qazi Zahoor “u\:"lll’i Vol. No. 2, June 1956.
Construction of Railway Sidings—Saleem Ullah Khan .. Vol. 1, No. 4, Dec. 1956,

Rivers (specilic rivers, river diversion, Discharge measurcments)
River Jhelum Diverted through Tunnels—Ramiz Ahmad

Malik - Vol. 10, No. 3, Sept. 1965.
Gumti River and its problems—K. Azeem-ud-din .- Vol. 10, No. 3, Sept. 1965.
River sounding for discharge measurcment—Fazal Kanm

Khan -. Yol. 7, No. 3, Sept. 1962.

Roads
Some aspects of Pavement design for Remodelling the Mall

—M. H. Saeed Ahmad Vol. 2, No. 2, June 1957,

Failure of Road crusts—C. E. Larson Vol. 2, No. 4, Dec. 1957,

The use of stabilised soilsin Road Conslruction—A. 5. l{han Vol. 3, No. 4, Dec, 1958,
The scope and necessity of low cost roads in Pakistan—

M. H. Saced Ahmad Vol. 4, No. 1, March 1959.
Roads over the Century—M. H. Saced Ahmad and B. A
Parvez Vol. 9, No. 2, June 1964,
Development of Roads in West Pakistan—Zia-ud-Din .. Vol 10, No. 2. June 1965,
Reclamation
Land Reclamation Directorate—A. G. Asghar .. Vol 1, No. |, Feb. 1956,

The Financial aspects of Reclamation of Bara Soil of

Lower Bari Doab Colony—A. G. Asghar and M. A.
Hafeez Vol. 1, No. 3, Sept. 1956,
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* West Pakistan WAPDA for water loggmg and s.e’tlum’q,r in
the Irrigation areas

Centml Rechna Reclamation Project—Ghulam Ishaqua -

Sodic SOﬂS
Symposium on sodic soil Budapest August 1964,
Brief Excerps of papers presented on Symposinm on
Sodic Soil 83
Alkaline Soda Saline Soils—V. Kovda

Sedimentation
Hydraulic silt
Oureshi
Silt movement in channels—Fazal Karim Bhatti
A symposium on Sedimentation problems arising from
Indus Basin Works— 4

Determination of Sedimentation in Reservoirs—Pir
Mohammad Ihrabim

sediment Transportation in Ganges and Teesta Rivers—
M. A. Rehman and A. M. Zahural Islam

Silt trouble in Jamrao canal —Sh, Ahmad Hassan

Problems of critical discharge in sediment motion—M. 5.
Qureshi

clearance  from  canals—Asrar Ahmad

Structures

Light Alloy Structures—R. A, Foulkes
On establishing a control point—Mohd. Ashraf

Prevention of undermining of structures on previous
foundations—Pir Mohd. 1brahim s

Sanitary Engincering

Deterioration of concrete with Sewage (Also in concrete)—
G. D. Habib

Door functioning flushing latrines at Lyallpur-—M. Fazll
Qureshi

Forum on
Pakistan s

Progress made in the field of sanitary Engineering in Japan
—Igbal Ahmad s

Feasibility of Sewage disposal in West Pakistan—
Mohammad Nawaz Tariq

sanitary Engineering problems in "Wcst

Shipyards and Marine Engineering
Karachi Shipyard goes into production
Dry dock for Karachi shipyard
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Solar Energy
Conserving Solar Energy with Thur—A. G. Chowdhr_v and

Iftikhar Ahmad Vol..10, No. 2, June 1965.
Cheap use of Solar Energy .. Vol. 10, No. 4, Dec. 1965.
Saline Water '
Saline water conversion—Frank Schneller .. Vol. 7, No. 3, Sept. 1963.
Importance of demineralization of water in West Pakistan— :
S. M. Rafi Ahmad .. Vol 8, No. 3, Sept. 1963.

All Pakistan Science Conference
Technology and Pakistan’s attack on Poverty—

Prof. Abdus Salam .. Vol 6, No. 1, March 1961.
Pakistan Science Association 14th Annual Meeting—

Dr. A. G. Asghar .- Vol. 7, No. 1, March 1962.
Science for Survival—Dr. I. H. Usmani Vol. 8, No. 1, March 1963.

(Presidential address delivered at the I5th All Paklstan
Science Conference)
New Horison for Engineers in Pakistan—A. Rashid Kaz: Vol. 8, No. 2, June 1963

Presidential address at the Engincering Section of 15th All
Pakistan Science Conference)

West Pakistan Agricultural Potential—The Problems and
their Sﬂll]tlﬂ]]ﬁ-——C'haudhr} Mohammad Hussain .. Vol. 7, No. 1, March 1963.

(Presidential address at the Agricultural Section of the
15th All Pakistan Science Conference) .

Pakistan Science Conference (General report) .. Yol. 10, No. I, March 1965,
Engincering profession in Pakistan (opening address in
Enginecring scction)—S. Monawar Ali Vol. 10, No. 1. March 1965.
Proccedings of Engineering Scction (17th all P‘akntan
Science Conference) .-- Yol. 10, No. 1. March 1965.
Tubewells
Dewatering by tubewszlls—S. C. Keelan .- Yol 1, No. 1, Feb. 1956.
Tubewell for irrigation in India—Robert L. Gamar .. Yol 6, No. 1, March 1961.
Water Supply
Control of waters by Nations in the past—Nazir Ahmad
Jiabajee Vol. 2, No. 3, Sept. 1957.
A review on the tubewells for drinking water-Naztr
Ahmad Jiabajee .. Vol 3, No. 4, Dec. 1958.
Water supply project of Islamabad—Abdul Hamid Ch. .. Voel. 7, No. 1, March, 1962.
Algae in ponds and water supplies—Islam Sheikh .. Vol. 9, No. 2, June 1964.

Development of Water Supply Schemes in West Pakistan
and modern trends in the design—Nazir Ahmad Jiabajee Vol. 10, No. 2, June 1965.
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Water Logging and Salinify

Fight against twin menaces—Proposals to arrest water
Iurryng—K]maJcl Abdul Ghafoor

UNESCO Iran Symposium on Salinity in Arid .éoncs——
Dr. Nazir Ahmad &

Water logging—Causes and remedial measures iizcrefmrf—
Shri D. P. Gupta .-

Indus Basin—Sh, Ahmad Hassan

Brief excerpts of papers presented on the symposium on
water logging and salinity in West Pakistan on the

jutlee session, October 1963

F. A.O. Seminar on Waterlogging and Salinity Pmc:,edmgs
of the Session, November 1964

F.A. O. Seminar on water logging and salimity of Wcst

Pakistan (Papers) =

Upper Rechna Doab Reclamation and §‘nl|mE} Control
Project—W. P. WAPDA

Water Resources (Conservation, development)
Need for Conservation of Water in Pakistan—5. 'VInmww
All -
Land and Water use in West Pakistan—S. 1. Mchbub
The role of Watershed Management—Mohammad Rafi ..
Water resources development—Abdul Hameed Ch.
Water requirement for Trrigation—W. D. Criddle

Water and Power resources

Absiracts of papers read in symposium on water and power
resources of West Pakistan Organised by US.LS.

Modernizing of water and Power resources—A. Rashid
Kazi

Fconomic Development in prospective—Dr. Charles M.
Elkinton

Water Potential of West Pakistan, [1s present duLIomenE
D, Nazir Ahmad

Irrigation practice of Pakistan—H. J. Asar
Irrigation practice—Sardar Allah Bakhsh

Wind Power
Wind Power, its Possibilities in West Pakistan

West Pakistan Engineering Congress

Governor's message on the first issue of Engineering News
QLmrtu]y Journal of West Pakistan Enguwcrmﬁiommﬁa

—Mian Mushtaq Ahmad Gurmani
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