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THENEW PLANT for the
manufacture of stable bleaching
powder which was declared
open by Mr. M. Bhaktavatsalam,
Minister for Industries, Madras
State, on Jamjary 20. Picture
presents a view of the gaily
illuminated plant ‘with the

inauguration plaque in the
bottom bay.
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STABLE BLEACHING POWDER PLANT — OPENING
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CAUSTIC SODA INDUSTRY
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What a function!

Opening of Stable
Bleaching Powder Plant

(l)N January 20, Mr. M. Bhaktavatsalam, Minister
7 for Industries, Madras State, pressed a button to

add a glorious, new chapter to India’s industrial
history.  For, on this memorable date, the country
formally commenced making STABLE BLEACHING POWDER.
And our company—the METTUR CHEMICAL & INDUSTRIAL
CORPORATION LIMITED—by being the instrument of
production of a basic and essential chemical added a
fresh laurel to its brow,

A large and distinguished gathering was present
at the opening function including, among others, Mr.
R. Venkataraman, Member of the Lok Sabha. The
opening ceremony, a glittering and heart-warming one,
will Tong remain inscribed on the tablets of our memory.
About the details which went to make the function such
an unqualified success, we shall deal later.

Declaring open the new plant Mr. Bhaktavatsalam
observed that with the production of stable bleaching
powder in the country, yet another milestone on the
road to industrial progress had been reached.

Mr. Bhaktavatsalam also paid a glowing tribute to
the pioneering genius and enterprise of Mr. V. Seshasayee
in developing the chemical industry.

Continuing, the Minister observed that stable bleach-
ing powder would be particularly useful to the handloom
industry and several other small industries. The Second
Plan envisaged all-round development of big and small
industries with the exploitatxqr} 'of Salerr_l .b_auxne, iron
ores, etc., and with the possibilities of utilising Neyveli
lignite, the future looked very bright indeed.

The Minister, also, disclosed that the State was serious-
ly contemplating the establishment of its own geological

_ﬂr(/)#Mr. R. Venkataraman, M.P. (2) Mr. K. K. Raman,
(3) Mr. S. M. AR. N. Arunachalam Chettiar, (4) Mr. V. Sesha-
sayee, (5) Mr. S. Vaidyanatha lyer,  (6) Mr. J. Sharples and
(7) Mr. R. Natarajan.



<

survey team for investigating
and exploiting the possibilities
of harnessing the rich and exten-
sive mineral deposits of bausxite,
iron, magnesium and other
potential ores found in abun-
dance all over the district of
Salem for purposes of planned
industrial development during
: | the Seccond Plan period. He
B ’ | stated that vast employment

| , /////////// opportunities would open

e, S ' as a result of the chain of
7////////////// / — ' industries that would be forged
~ v 1 both in the private and public
' sectors.

™

Earlier, Mr. K. K. Raman,
Director, welcomed the gather-
ing and Mr. S. Vaidyanatha
lyer, Chairman, Board of
Directors, presented a special
address of welcome to the
Minister. The address was
enclosed in a beautiful sandal-
wood casket. The Chairmanp
stated in his address that the
new plant used a German presg
specially licensed to mcic, en-
,‘ abling the company to produce
W ; for the first time in the country

stable bleaching powder. The
shelf-life of the ordinary, tropi-
cal variety of bleaching powder
was short, whereas stable blea-
ching powder would permit
of extended storage, he said.
He added: < The principal

/W//////////////
|
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(1) The school girls singing a
welcome song. (2) An animated
flow-sheet showing how SBP is made.
(3) Mr. M. Bhaktavatsalam, Minis-
ter for Industries, (fourth from
right); in the picture can also be
seen Mr. V. Seshasayee (second
from left) Mr. Vaidyanatha lyer (next
to the Minister) and Mr. K.K. Raman,
{extreme right) and others.




raw material was limestone which was
abundantly available in the district of
Salem. The other raw material, com-
mon salt, from which chlorine was
made, was obtained from Tanjore and
Tirunelveli Districts ™.

Mr. R. Natarajan, Secretary, read
the messages of good wishes received on
the occasion, from among others, Mr.
. Sri Prakasa, Governor of Madras, Mr,

. K. Kamaraj Nadar, Chief Minister,
Mr. Nithyananda Kanungo, Union
Industries Minister, and Messrs. Frie-
drich Uhde, German suppliers of the
plant. -

Those to offer felicitations in person
were : Mr. R. Venkataraman, M. p.,
Mr. J. Sharples, Manager, Mettur
Industries—makers of the well-known
Mettur mull and long cloth—an
esteemed customer of the company,
Mr. S. M.AR.N. Arunachalam Chettiar
and Mr. K. M. Subbiah, Distributors_

Mr. V. Seshasayee proposed a vote
of thanks.

Now for those details which contri-
buted to the success of the function.

First of all, mention should be made
of aur invitations, of which over 2500
had been sent to friends all over the
country and abroad. The cards were
printed "in gold on beautiful, milk-
whlte, hand-made paper.

In addition to Mr. Raman’s welcome
speech and  Mr. Vaidyanatha Iyer’s
formal welcome address, a welcome
song — a lovely, little lyrical piece —
was sung by a bevy of little girls from
the school run by the Company. This
1tem was very well-receiv@d, indeed, the
Minister himself giving it a big hand.

A well-decorated shamiana had been
put up for seating the guests. At the
main entrance, and at the special
entrance to the venue of the function,

beautiful welcome signs, including an
illuminated one, had been put up.
On the podium where Mr. Bhakta-
vatsalam, Mr. Vaidyanatha Iyer,
Mr. Seshasayee and Mr. Raman were
seated, were two large-size display
stands. One contained the announce-
ment: ““ Now! Made in India for the
first time. STABLE BLEACHING POWDER
(containing available chlorine of 35 to
37 per cent).” The other stand was an
animated flow diagram consisting
largely of colour transparencies show-
ing how stable bleaching powder was
made.

The bottom bay of the new plant
had been draped with a custom-built,
yellow khadi curtain, decorated with
nandi ( temple bull ) motifs. And as
Mr. Bhaktavatsalam pressed a button,
this curtain gracefully slid back disclos-
ing the new plant.

A quarter of an hour before the
function started, an * information
packet” had been placed in each
guest’s chair. This packet contained
(i) a copy of the welcome address of
the Chairman; (ii) a general booklet
about the Company—* The Story of
Mettur Chemicals ”’;  (iii) a brochure
about the new plant and the product ;
(iv) a special issue of METKEM, and
(v) a small quantity of stable bleach-
ing powder in an alkathene bag.

Press coverage of the function was
as adequate as could be hoped for ;
especially the MAIL had sent in its
News Editor to report the function.
A big-size advertisement headed
“ STABLE BLEACHING POWDER ... On
stream ! appeared in all the important
dailies of the country on the date of
formal opening.

Altogether, as we said earlier, it

was a thoroughly heart-warming
ceremony.



UALITY is the ability of a product
([E to conform to certain specifi-
cations, and control is the
technique of regulating the manufac-
turing process to maintain the standards
prescribed for the product. As in every
other industry, standardisation and
quality control are important in the
electrolytic caustic soda industry, so
that wastage is reduced and maximum
efficiency is obtained. Caustic soda,
liquid chlorine, bleaching powder and
hydrochloric acid are a few of the
more important products of the Indian
electrolytic caustic soda industry. The
Indian ~ Standards Institution has
already drawn up standards for most
of the products, these being IS : 252—
1950 Caustic Soda, IS: 295—1951
Bleaching Powder, IS: - 265—1950
Hydrochloric Acid, etc.

PROCESS

In the electrolytic process of manu-
facture of caustic soda and chlorine
employing diaphragm  type€ cells,
purified common salt solution 18
continuously  electrolysed between
graphite anodes and iron cathodes.
Chlorine is obtained at the anode and
caustic soda and hydrogen at the
cathode. The anode and cathode
products are kept separate by means of
an asbestos diaphragm. Only a part
of the salt is electrolysed during the
passage of the salt solution through
the cell. The weak caustic liquor along
with the unelectrolysed salt flows out

Quality

in

Control

of the cell and is concentrated in mult

ple effect evaporators. The bulk ol;‘
the unelectrolysed salt separates out in
the evaporators and is returned to the
brine system after it is washed free of
caustic soda. The concentrated caustic
liquor or thick lye as it is commonl

called, contains dissolved salt to th}é
extent of about 1-25 to 15 percent by
weight. The thick lye is fused in cast
iron pots to obtain solid caustic soda.

In this paper, the Mettur Chemicals
has been taken as a typical unit of the
electrolytic caustic soda industry for
describing quality control methods. All
raw materials as well as samples at
intermediate and finished product
stages are sent to a main control labo-
ratory for careful check and evaluation
In addition, a control laboratory is
attached to practically every section of
the f:actory, _where process materials
and intermediate products are analysed
at regular intervals. .

A most important process
facture is the quality of brine Cfg?itr?g
the cells. Normally, feed brine to the
cells should have the following analysis :
(a) NaCl : 300 to 520 GPL
(b) NaOH (Excess): 5 to 100 1bs,
per 1,00,000 gls.
(c) Na,CO, (Excess) : 300 to 600 Ibs,
per 1,00,000 gis.
(d) Na,SO, :Up to a maxi-
mum of 20 Ibs. per 1,000 1bs. NaC}

* Being a paper presented at the Chemical and Textile Standards Convention in January, Mr. g
Ramaswami is Froduction Snperinfendent and Mr. N, Kalyanam is a Research Chemist with MCI(::



During electrolysis, the graphite anode
is consumed due to mechanical and
chemical actions occuring inside the
cell. The graphite consumption 1S
however minimum at maximum current
efficiency. Since the current efficiency
of the cells decreases with the lowering
of NaCl concentration, brine concent-
ration is of supreme importance in
controlling anode attack. The brine
should be saturated with NaCl and
free from impurities like calcium and
magnesiun. Brine at 60 deg. C with a
NaCl concentration of 320 GPL s
ideal but in regular plant operations
295 to 310 GPL 1is considered as
normal sodium chloride concentration.

A small quantity of sulphate can be
present as impuritics as it has no large
harmful effects. However large
amounts of sulphate increase the
anode attack. The sulphate passes
through the cell practically unaffected
and is recovered along with the un-
electrolysed salt which is returned to
the brine system. The recycling of
salt increases the sulphate concentra-
tion in the brine. To keep down the
sulphate concentration,  the salt
recovered from the evaporators is
washed. A wash liquor rich in sulphate
is obtained which is discarded. The
salt after washing is returned to the
brine system. A maximum of 15 to
720 Ibs. of Na,SO, per 1,000 lbs. of
NaCl is considered as limit for
sulphate in feed brine.

In Fig. 1 are shown the sodium
chloride and sodium sulphate contents
in the feed brine to the cells during @
period of three months. In the case of
NaCl, points above line €aa’ indicate
an improvement in quality. In the
case of Na,SO,, the reverse is the case,

and _points above ‘aa’ indicate that
yvgshmg of salt from the evaporators
is imperfect and needs attention.

QuaLITY CONTROL

Caustic Soda: Caustic soda made
from the diaphragm cell contains a
small quantity of salt as impurity. The
1SS for caustic soda stipulates for
commercial grades that the maximum
limit for NaCl and Na,SO, shall not
exceed 3 per cent. (It is understood
that this has been subsequently
modified to 25 percent, thereby
further improving the quality of the
product). For ensuring this quality,
the caustic liquor that is fed to the
fusion pots should have a high con-
centration of NaOH and a low salt
content.  Suspended salt in the feed
caustic liquor is removed by cooling
and filtering.
of process control in ensuring quality
of the finished caustic soda is the
analysis of the liquor for NaOH and
NaCl every time the liquor is fed to
the smelting pots. Figure 2 gives the
NaCl contents per 100 parts of NaOH,
in the feed liquor during a three-
month period and Figure 3 gives the
purity of the fused caustic soda, for
the same period. In the case of NaOH,
points above <aa’ indicate an improve-
ment in the quality. But in respect
NaCl, improvement of quality 18
denoted by points falling below ‘ bb’.

Bleaching Powder : Bleaching
powder 1s made by absorbing chlorine
in slaked lime powder. An important
aspect of this product is 1ts stability-
that is, capacity of the powder to retain
its available chlorine content on

storage. A good quality powder loses

One important phase

™~ 3



only a little of its available chlorine
with time. At present only unstable
variety of bleaching powder is
produced in India which does not have
good storage property at all. But,
soon stable bleaching powder will also
be produced when the new plant, now
under erection at Mettur Chemicals,
goes into production. (The plant has
since been commissoned. Ed.)

The stability of bleaching powder is
a complex problem and several factors
are responsible for the poor stability of
the product. It has been found, for
instance, that the higher the percentage
of available chlorine in the powder,
the greater is the loss. A powder with
28 to 32 per cent available chlorine at
the time of manufacture is considered
as a satisfactory product. In plant
process control, the available chlorine
concentration of powder is determined
every hour. The progress of chlorin-
ation is also followed by estimating
the total chlorine contents. A large
difference between available chlorine
and total chlorine in the powder shows
increased CaCl, formation and a
poorer product. This is corrected by
regulating the chlorine supply. Fig. 4
gives the available chlorine concen-
tration of bleaching powder for a
period of three months.  In this case,
a satisfactory product is indicated only
by points between ‘aa’ and ‘bb’,

Points above ‘aa’ show that t
pro];iilct obtained will have a po}:)i
stability, though initially havi i
chlorine content. y ng higher

STATISTICAL APPROACH TO QUALITY
CoNTROL

A close control of the process has to
be .exe'rcised at successive stages 1o
maintain standards of production in
the electrolytic caustic soda industry
The jmportance of applying statisticai
quality control methods during the va-
rious stages cannot be overestimated
But in this country as elsewhere,
statistical quality control methods have
been confined more or less to
mechanical processes. Because of the
number and complexity of variables in
the Chemical Industry, application of
this method is rather restricted. How-
ever, efforts have to be made to extend
the technique to the chemical industry
In this connection, mention may bé
made of the good work that is being
done by the ISI and the Indian Societ
for Quality Control and the differen};
reg_lonal Statistical Quality Control
units. It is to be hoped that within a
reasonable time statistical qualit
control methods will be increasing&
ledgpted by 1t‘he Indian  Chemical

ndustry resulting in bett
production. ¢ e and greater

Myr. T. T. Krishnamachari,
Union Minister for Commerce
adJressing the gathering.

1[NI)I,R the auspices of the Indian
' Standards institution, a Chemi-
. cal and Textile  Standards
Convention was held in Bombay
between January 10 and 14,

Inaugurating the Convention, Mr.
T. T. Krishnamachari, Union Minister
fo_r Commerce and Industry, paid a
tribute to the Indian Standards
Instllqllon as ¢ the greatest co-operative
organisation in India’ in the economic
field, promoting standards for *the
bcttcrmcnt of trade, commerce and
industry.”

Stressing the need for building up a
reputation for standards and quality
and economy in whatever we do or
whatever we produce, the Minister
pointed out the scope that existed for
the development  of  the chemical
industry, following the country’s plans
to expand steel production.

Chemical & Textile

Standards Convention

Representing the Mecttur Chemical
and Industrial Corporation Ltd., Mr.
N. Kalvanam and Mr. M. Padmana-
bhan attended the Convention. Two
papers were presented by them.
(1) * Some aspects on the method of
sampling and analysis of marine salt ”
and (2) = Quality control in electrolytic
caustic soda industry.”™  (The latter
paper is published elsewhere in this
Issue.)

A section of the audience : Mr. M.
Padmanabhan is  sccond  from  left
(first row) and N. Kalvanam is [irst

Jrom left (second row).




The Alwaye Excursionists :  Second from right is Mr. L, R. Krishnamurthy of T. C, C. Ltd.
genial host who took such good care of the party.

Westward Ho'!

by T. S. SuBBA RAO

EHE members of the Society of
~  Technologists, MCIC, went on

an enjoyable and useful excur-
sion to Alwaye, in the third week of
February. '

The party left Mettur Dam by train
and were given a hearty (?) send-off
by those left behind.  Catching the
Cannanore Passenger at Salem, the
members of the party got into a small
compartment. They managed to snatch
some sleep by turns, though four or
five of them held an all-night session
in rummy, right up.to Shoranur. It was
a glorious, ‘never-to-come-back ”
opportunity (the money never came
back !) for them, Reaching Alwaye at
8-45 a. m., we boarded the special
bus that had been arranged for us,
and arrived at the FACT Guest House.

We then began our busy rounds of
visits to the several factories, in and
around, Alwaye. The first and second
in the list were, of course, the Fertili-
sers and Chemicals, and the Travancore,
Cochin Chemicals, which we finished
“doing '* on the very day of our

arrival. The next day—that is, on Feb.
20, we visited the Ogale Glass Works,
the Indian Aluminium Company, the
works of Standard Potteries, and the
Travancore Rayons.

We left for Ernakulam (by bus) on
the morning of Feb. 21. The Tata Oil
Mills was finished by us in the
forenoon. From there we went to
Wellington Island, Cochin, in a motor-
boat, and drank in the beauty of the
back-water scenery of Cochin, We
saw the Harbour and also went aboard
a German cargo ship berthed there
and had a ‘““dekko’ at its engine room.

We boarded the Cochin Express the
same day and returned to Mettur on
Feb. 22, not sadder, but definitely
wiser, after a somewhat strenuous
programme.

A number of friends helped to
make this trip a memorable success.
First and foremost among them
should be mentioned, Mr. L. R. Krish-
namurthi and Mr. A. R. Narasimhan of
T. C. C. who, from the time we
arrived at Alwaye to the time we left

were with us in the flesh (LRK, very
much so) looking after us and our
comforts. They put themselves to
much unnecessary physical trouble for
our sake, despite the pressure of their
official duties. Mr. C. P Rangarajan
had made excellent arrangements for
our boarding, lodging and transport.
We would like to render thanks to
FACT for placing its spacious, well-
equipped Guest House at our disposal.

Wherever we went, we met with
unfailing courtesy. OQur special thanks
are due to the authorities of TOMCO
for lending us their motor boat for a
short trip.

And coming to our own party, w¢
would be failing in our duty if we did
not mention the useful work of our
own strong, silent and business-like
Secretary Mr. M. Padmanabhan and
our energetic and joy-radiating Presi-
dent, Mr. K. Ramnathan. The arran-
gements for the various visits, meals,
uffin, lodging, transport, ectc., left
nothing to be desired. This statement
does not go for the meals and tiflin—
they left everything to be desired and
were simply delicious! Mr. T. A.
Javanthinathan seemed to be persona-
grata with the-entire Railway organi-
zation; 5o tiffin or food between
stations was no difficulty at all.

To Mcic, we owe thanks for per-
mitting this party to go on this excur-
sion and for agreeing to meet a part

of the trip expenses. Mr. C. L.
Seshadri, Foreman, FACT, a former
colleague, gave us “Tea” in his
house. He said that he had delibera-
tely made it a small party, but if the
sumptuous fare to which he treated us
constituted his idea of a small party,
we would not know a big party when
we met one !

Vidwan T. K. Sitaraman (Diploma
in Indian Music and of A. I. R. fame)
entertained us with music on the train
journey.

[t will not be an exaggeration to say
that Mr. K. Ramnathan was as usual
the life and soul of the party and he
was at his best ever. He shot us all
with his new German 8 mm. cine-
camera, conferring on us  celluloid
immortality. Taking a “ group ™ on
board the German cargo ship, he
included two members of the ship’s
crew sayving that he would give them
copies of the photos to be sent to
their  frau friends back home in
Germany !

While in Alwaye, a member of the
party went one evening to the FACT
Club with two friends and finding
only the marker there played three
games of table tennis with him, but
won only one. This is “News” with
a capital ‘N7 (like man biting dog)
because the player who was well and
truly licked was Mettur’s No. 1...and
yours very truly !

9
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Development Council Meeting : The
fourth meeting of the Development
Council for Heavy Chemicals (Alkalis)
set up by the Ministry of Commerce
and Industry, Government of India,
was held at Mettur and Alwaye
between Feb. 12 and 15. The
following members of the Council
participated in the discussions at
Mettur :

Messrs C.R. Rao, Kantilal M. Sheth,
B. Maitra, K. K. Raman, A.R.
Narasimhan, Surotham P. Huthee
Singh, N. Adhikari, K. B. Shah,
Biswanath Roy, G. P. Kane,
A. Joga Rao, K. Viyasulu and
P. K. Seshan.

The Council considered the details
of the work to achieve the targets set
for the alkali industry in the Second
Five-Year Plan period. Steps to achieve
efficiency in the industry by elimination
of waste, standardisation of products,
etc., were discussed.

Meetings of the Society of Techno-
logists : Dr. A, Nagaraja Rao, Chief
Industrial Adviser to the Government
of India addressed the Society on
December 25, 1955, with Mr. K. K.
Raman in the chair, Dr. Nagaraja

The Fourth Meeting of the Development Council for
Heavy Chemicals was held at Mettur. Picture shows
Members with some of the officials of MCIC.

Rao said that industrialists and
Government should understand each
others’ point of view and work towards
the advancement of the industries.
He was all praise for original work in
the field of chemical technology, but he
pointed out that rather than start

National Volunteer Force Passing-out Parade. Mr. Prager

presenting the rolling shield instituted by MCIC for the
Division best in turn-out. Capt. Bhaskaran, O. C. Ninth
N.V F. Training Team and Mr. R, Balasubramanian, |.AS.
Collector of Salem, can, also, be s2en in the picture. ’

MCIC employees who took training in the
National Volunteer Force Training Camp.

everything from fundamentals, it was
better and quicker to start on the
basis of available scientific knowledge
and to improve upon it.

The Society accorded a reception to
the Members of the Alkali Develop-
ment Council, Ministry of Commerce
and Industry, Government of India,
on February 12, K. Ramnathan,
President of the Society, welcomed the
Members of the Council and requested
them to address the Society.

Mr. C. R. Rao, President of the
Council, said that the Council was
constituted by the Union Government
to advise on industrial matters. It was
the duty of the Members of the Coun-
cil, he said, to recommend to Govern-
ment what the country required, and
what measures had to be taken in the
interests of the country.

Dr. G. P, Kane, Industrial Adviser
(Chemicals) to Government, said that
it was their main aim to suggest
measures to bring down the cost of
basic chemicals, so that the industries
largely dependent on them could also
thrive well. They were also trying to
recommend methods for fuller utili-
sation of the raw materials so as to
bring down costs; yet another objective
was to evolve the size of an economic
unit from time to time so that new
units could be planned to meet the
increasing needs of the country.

Mr. K. Viyasulu, Director, Planning
Commission, said that there had been
a definite improvement in the econo-
mic sphere since 1951, the year in
which the first Five-Year Plan was
evolved. He enivisaged bright pros-
pects for the development of major
industries in the southern region with
the exploitation of the lignite project
at Neyveli.

Mr. K. B. Shah, Secretary,
I.N.T.U.C., Rajkot, (Saurashtra) said
that trade union activity in India had
changed its phase and that labour, staff
and management were able to work in
close co-operation for the common
good.

Mr. K. K. Raman said that in seve-
ral industrial organizations such as
Mcic., labour was given all facilities
and amenities and employer-embloyee
relations were quite cordial.

* * *



On February 16, Mr. T. Hanada, f
Statistical Quality Control Expert
and Management Consultant,
addressed the Society. Mr. S.
Ramaswamy who presided
mentioned the useful work done |
by the Quality Control Unit, ‘
Bangalore, in popularising the
technique of Statistical Quality
Control.

Mr. Hanada dwelt in his address
on the different types of sampling

such as unrestricted random sampling, Members of the Development Council for Heavy Chemicals went

M ro'Lénd the various sections of our works.
r. K. K. Raman can be seen first from left.

systematic sampling, zigzag sampling,
etc., and emphasised the need for
adopting the right technique for any
specific job. He then spoke on the
application and importance of statisti-
cal quality control in the chemical
industry. Taking the data available
from one of the units in Mcic
he showed how the data could be
studied by the SQC method and
improvements effected.

* * *

On February 28, Mr. Rama Rao,
Mr. Murthy, Mr. Dayal and Mr.
Mathur of the Atomic Energy Depart-
ment, addressed the members of the
Society. Mr. Murthy spoke on the
general principles of geology, Mr.
Dayal described the instruments used
for detecting radio-active materials,
and finally Mr. Rama Rao described
how one could prospect for uranium
and how it could be recovered from
the ore.

National  Volunteer  Foree : The
foll.owing employees of McCIC  took
training in the National Volunteer
force during the camp conducted by
the No. 9 Training Team at Mettur

between January 11 and February
9, 1956 : —

K. Gopal, S.L. Narasimhan and Ma-
noharan (Electrical Section), C. Shan-
mugham (C. F.M. G.), P. R. Venka-
teswaran and K. A. Arumugham
(Accounts), and Kolandasami and Raju
(Apprentices in work-shop).

. It may be mentioned in this connec-
tion that the object of the N, V. F.
is toi get people interested in national
service and inculcate in them g3 sense
of discipline and self-reliance. The
trainees have no liability for military
or any other kind of compulsory
service, but they have to be prepared
to serve the nation in any emergency
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such as carthquakes, floods, etc. The
training  follows the pattern of
training in the Auxiliary Territorial
Force which has been replaced by the
National Volunteer Force, and it
includes such subjects as firing of
service  rifles, field  engineering
education, first aid, hygiene, drill,
physical training, etc.

Thirty-four training teams are ope-
rating in India, each of which organizes
six camps in a year. In five years
beginning from May 1955, five lakhs
of persons would have been trained
by this Force.

The camp at Mettur was inaugu-
rated on January 11, by Mr. R. Bala-
subramanian, I. A.S., Collector of
Salem. The camp concluded on
February 9, after a strenuous month
of training, and conducting tourna-
ments in sports and games. Five-
hundred trainees took part in the
camp.

A rolling shicld instituted by McCIC
was awarded to the best division
for efficient turn-out.

The * passing-out-parade ™ of the
trainees was held on February 8,
when Mr.R. Balasubramanian, L. A. S.,
took the salute. The Salem Police
Band was in attendance on the occa-
sion.

Captain Bhaskaran, Officer Com-
manding, read a report and thanked

the district officials and the citizens
of Mettur for the interest evinced by
them and the co-operation cxtended
to his team for the success of the
camp. Prizes were then distributed
by Mrs. Prager to the winners in the
various competitions. The following
trainees from MCIC got prizes:

P. R. Venkateswaran—
First prize in Drill.

K. A. Arumugam—
First prize in physical training.

Gopal and Balu—
(as members of the winning
team in Volleyball).

Staff Association Annual  Day :
This function synchronised with the
opening of our new Club House by
Mr. S. Vaidyanatha Iyer, Chairman of
the Board of Directors, on January 21.
Mr. T.M. Krishna Rao, Vice-President
of the Association, thanked the Com-
pany for the “gift ” of the club house,
Mr. Vaidyanatha Iyer said that he
was happy to associate himself in the
function. He assured the Association
of the Company’s constant support in
their good work. Mr. V. Seshasayee
paid a tribute to Mr. S. Vaidyanatha
Iyer for the kindly interest he had
always been taking in employee wel-
fare. Mr. M. K. Rajagopal, Secretary,
read the Annual Report and Mr. R.V.
Ramani, Secretary, proposed a vote of
thanks.



The function closed with a drama in
Tamil-—Kamali—a review of which
appears in the Tamil section.

Election of Office-bearers :  The
general body of the Staff Association
which met on January 28 adopted
the accounts for 1955. The Vice-
President of the Association outlined
the achievements of the outgoing
committee, such as the construction
of a club building, opening of a
second tennis court, and the
staging of the ¢ Independence Day”
tournaments. When the next and the
usually-interesting item, election of
office-bearers for the current year, was
taken up, there was absolute silence for
some time. Then came a resolution for
re-electing the outgoing Committee for
another term, which was at once sup-
ported and passed unanimously by the
House! As the Vice-president said
they had come prepared for a
rather long session, but the meeting was
unexpectedly over in the record time
of 15 minutes. The entire Committee
was re-elected with Mr. O. S. Nata-
rajan also coming in the place rendered
vacant by the departure of Mr. V. Vai-
dyanathasamy.

“ Tamil & in foreign countries’: This
was the subject of a lecture by Mr.
A. K. Chettiar, the well-known world-
traveller, and Editor of Kumari
Malar.  The lecturer spoke about
the contributions made by emigrants
from Tami Nad to the prosperity of
countries in which they had settled
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Sowbhagyavati Maragathalakshmi and S. Renganathan.

down. Mr. R. Natarajan, Secretary,
presided.

Workers’ Dramatic Club: Members
of the Muthamizh Nataka Manram put
on boards a Tamil play ° Tilakavin
Teera Thuyaram’ on Jan. 22.

Wedding : The wedding was recently
celebrated of Mr. M. A. Shanmugham,
Accountant, M.C. Co-operative Stores,
with Miss Kalyani.

Mr. N. V. Rangaswami Iyengar,
Driver, MmcIc, celebrated the marriage
of his daughter Miss Maragatha-
lakshmi with Mr. S. Renganathan B.a.,
(Hons.,) S. A. S. Apprentice, and the
upanayanam of his son Lakshmi-
narasimban on March, 21.

Film Club : Films screened in recent
months included :

Summer Holiday, Wild North, A
day at the Races, Across the wide
Missourie, Singing in the rain, Devil’s
brother, There go the boats, Voices
under the sea, F. A. Cup Final.

SALT & WATER, POWER & PEOPLE: (A
short history of the Hooker Electroche-
mical Company by Robert E. Thomas)

THIs book published by the Hooker
Electrochemical Company of U. S. A.
gives the history of its growth and
development over a period of half-a—

century. (1905—1955).

Like other chemical companies in
the U. S., the Hooker Electrochemical
also began modestly, but thanks to the
vision and energetic work of the early
pioneers, the company has diversified
in its manufacturing activity so that
to-day, it is one of the biggest, single,
chemical units in the world.

To those of us connected with the
alkali industry, this book is of special
interest.

To start with, Hooker manufactured
only two chemicals—caustic soda and
chlorine. The chlorine was absorbed
in slaked lime to yield bleaching pow-
der. The early working conditions in
the plant, which had a capacity of 5
tons caustic soda and 11 tons bleach,
were none too good, largely due to

constant {inancial shortage, but they
realised early enough that 5 tons was
too small a capacity to prove profit-
able. So, in two years, they enlarged
capacity to 20 tons caustic and 42 tons
bleach. Their early caustic cell was the
«Townsend Cell”’, where the cathode
was sealed with oil and the hydrogen
had to seep through the oil. The
escaping hydrogen carried fine particles
of oil which were deposited everywhere
in the cell building. The cells did not
work very efficiently and there were
constant small fires inside the cell.
On May 27, 1910 there was a disast-
rous outbreak of fire, resulting in the
total destruction of their 20-ton plant,
but, undaunted, they started rebuilding
practically immediately afterwards, and
their new plant was commissioned on
October 24, 1910, in a little under five
months of the accident. Finding that
the Townsend cell was not satisfactory,
Hooker’s Chief Engineer C. W. Marsh
designed the corrugated cathode,
which is the forerunner of the modern
Hooker cell. With these new cells,
capacity was increased to 453 tons per
day by October, 1914.

The first World War gave the
necessary impetus to American chemi-
cal industry to go into new lines of
chlorine  chemicals since German
imports were cut out. Hooker also
benefited by the situation, and by
1918, they were manufacturing fifteen
new chemicals based on chlorine. From
this period onwards, the rate of ex-



pansion was much faster.  Quite
accidentally, in 1920, it was observed
that if there was oil in the cathode
compartment, there was a higher
voltage, and if the oil was reduced,
voltage also was lower. Within a short
time, oil was removed from all cells
and this was the first fundamental
change in the Hooker cell design. By
1929, Hooker established their second
plant in Tacoma, Washington, this
being the first chlor - alkalj plant in
the Pacific northwest. Expansion has
been steady right through, and to-day,
Hooker chlorine capacity is 700 tons
per day. The modern Hooker cells
have the high capacity of 30,000 A
per cell and more, and are possibly the
most efficient and most widely-adopted
diaphragm cells in the chlorine indus-
try to-day.

Hooker’s relations with their labour
have always been excellent. Characte-
ristically enough, R. L. Murray, the
present Chairman of the Board of
Directors and Bjarne Klaussen, Presi-
dent, have dedicated the book “ to the
employees of the Hooker Electrochemi-
cal Co.,without whose contributions the
company could not have progressed.”

We, at Mcic, have a connection
with Hooker, which began back in
1947 when we decided to install a
small number of Hooker cells to
increase our capacity of caustic soda
production. On the eve of Hooker’s
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completion of half-a-century of chemi-
cal activity, we would like to convey
to this great American company our
greetings and good wishes for their
continued prosperity in the years
to come. —S. R.

RESEARCH & INDUSTRY : Edited by B. N.

Sastri and published by the Council of

Scientific and Industrial Research.

THE need for the dessimination
of scientific and technical information
for application of science to industrial
develo[-)ment is now being increasingly
recogmzed. This is good augury, indeed
particularly in the context of the vas;
development programmes taken in
hand by Government. Ag a vital
part of our nation—building programme
? m.meer of national laboratories and’
Institutes havye already come to be
established for the

promotion of
research.

Thanks to the unremitting
'fmd. e'nthusiastic work  of  these
‘mstltu‘trons, new discoveries and
m'vemlons are being made, These
discoveries and inventions wil

coveries 1 lose
their significance

 sig ance, if they do not find
applications in industry for increasing

productivity and for the improvement
f)f existing processes. A suitable agency
15, therefore, required for collecting
technical information ang presenting
it to industry. The Council of Scien-
tific and Industrial Research is the
agency, and RESEARCH AND INDU

. : STRY |
the vehicle for conveying this informa-
tion.
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The two numbers for January and
February cover a variety of subjects of
great importance and usefulness to
industry, We welcome the publication
and wish it many years of useful
service, —N. SUNDARESAN.

ION EXCHANGE RESINS :—By Robert Kunin
and Robert J. Myers, Rohm and Haas
Company, Philadelphia, Pennsylvania.
Published by John Wiley & Soas, Iac.,
New York. Chapman & Hall, Limited.
London.

THouGgH the knowledge of ion
exchange as evidenced in the treatment
of waters by solid adsorbents like sand
is as old as civilization itself, what
has given a fillip to the number of
applications in such widely divergent
fields as agriculture, biology, medicine
and chemistry, is the recent appearance
of high capacity and durable ion
exchange resins. The authors have
done well to devote sufficient space to
an explanation of the theory and
mechanism of jon exchange pheno-
menon and the characteristics of the
cation and anion exchange resins. lon
exchange resins are generally high mole-
cular weight polymers, anion exchange
resins containing amine groups as
integral parts of the polymer lattice and
an equivalent amount of anions such
as chlorides, sulphates, hydroxyl, etc.,
1ons  and cation exchange resins
containing on the other hand, phenolic,
sulphonic, carboxylic, phosphoric acid

groups as integral portions of the resin
and an equivalent amount of cations.
Certain basic requirements in order to
synthesise ion exchange resins are
described in detail, in this book.

Taking the illustrations of water .
softening, deionization and metal
recovery, the authors have explained
the design and instrumentation of some
ion exchange units. Being practical
men belonging to Rohm and Haas
Company, Philadelphia, Pennsylvania,
which is one of the leading manufactu-
rers of commercial ion exchange resins,
they have done more than justice in
their descriptions of the applications
of these ion exchange resins in
processes, such as water softening,
sugar refining and sea-water desalting.
Applications of this wonderful
technique in the field of analytical
chemistry, for example, analysis of
rare earth mixtures from a determina-
tion of the mean atomic weight of the
rare earth mixture by the use of a
sulphonic acid cation exchanger,
recovery of valuable analytical reagents
such as valuable platinum from waste
potassium chloroplatinate precipitates
obtained in pottassium analyser in the
laboratory and the preparation of a
substitue for distilled water with the
help of ion exchange resins — all these
make quite interesting reading and are
bound to kindle readers into exploring
further possible uses of these ion
exchange resins in many a new field.

—M. PADMANABHAN,

3
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Our “M, P.”

Mr. M. Padmanabhan, Senior Che-
mist, once won a prize from the editor
of a monthly magazine for posing him
a ticklish question. < What is Platonic
love ’, he asked the editor with enga-
ging naivete. His reply: “ Rocking
the cradle while the sweetheart is
washing the linen!” (... With Cauvery
Bar Soap, perhaps! Ed. METKEM.)

But Padmanabhan has other claims
to fame. Indeed, a profile of his is
overdue in these columns. What has
made it a “must” in this particular

issue is his successful organization of
a busman’s holiday to Alwaye, under
the aegis of the Socicty of Techno-
logists, of which he is Joint Secretary,
and an able and energetic one at that.

Words like ¢able’ and ¢ energetic’
have lost much of their savour and
significance, because of much indiscri-
minate and venal use, but if ever the
adjectives fitted any person just right,
that person is Padmanabhan.

Padmanabhan took his B. Sc. from
the Madras University as a student of
St. Joseph’s College, Tiruchi, his sub-
jects being Chemistry, Physics and
Botany.  Joining Mcic in 1942, he
spent his first two years in varjous
sections of the factory. As he evinced
a particularly keen interest in the ana-
lysis of materials in process and the
products and in the interpretation of
results, he was placed in charge of the
main laboratory, and it must be ad-
mitted that he has been holding this
fort with rare distinction.

His forte being analysis, it is little
wonder that Padmanabhan Is a mem-
ber of the Association of Analysts and
Analytical Chemists and the Statistical
Quality Control Organization (Sou-
thern Unit) Bangalore ,
of both of which
papers,

» at the mectings
¢ has presented

While at College,
athletic side dig not
at Mettur it did.

Padmanabhan’s
assert itself, but
For instance, here,

M. Padmanabhan.

T A. Javanthinathan.

he started taking such an interest in
volleyball that very soon he became
onc of our regular prize-winners,
indecd, he played the game so well
that we made him our captain. He
took to tennis only last year and
before the umpire could sort of call

(3 bE) . M
Love all” (in a Platonic way, of

., . r .
course ') Padmanabhan was scen to
be walking away with the prizes.

He can puts his shoulders (o the
wheels within wheel - Now, we conie
to another personality because of
whose various, nameless, unremem-
bered acts of kindness and love, the
recent Alwaye trip of the Society of
Technologists  was a greal success,
and who is assisting Mr. Padmanabhan

in the Laboratory—Mr. T. A. Javan-
thinathan.

Javanthinathan joined mcic  in
1945 as a Supervisor in the Soap Plant.
He was educated at the Srirangam High
School and later at the St. Joseph's

College, Tiruchi. He is the holder of
adiploma in soap technology from
the Kerala Soap Institute, Calicut—he
also, studied oil technology for a brief
periad. From 1930 to 1952, Javanthi-
nathan was with our Sales Division,
and from 1953 onwards, he has been
working in the Laboratory.

Javanthi is a very fine sportsman.
At school and college, he had disin-
guished himself in several games. He
was the general captain of his High
School for five years, and the foot-
ball captain for more years than he
now cares to remember. Badminton,
volleyball and cricket were other
games in which he c¢xcelled, and run-
ning and shot-put, other events in
which he took prizes in his school
davs. At Mettur, too, his prowess has
been proved in games like volleyball,
badminton and football, and sports
events like shot-put.

In addition to all his known abilities
Javanthinathan has an almost uncanny
ability in one particular department,
or this ability of his comes to surface
in his handling of one department—
namely, the Railway Department.

Whenever a rail wagon that we
have booked to a customer or a
distributor does not get a move on in
a reasonable enough time, whenever a
wagon does not put its best wheel
forward. so to say, we despatch
Javanthinathan to investigate. We
don’t know what he does, but we
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K. Krishnaswami fyengar.

do know that wagons soon start grow-
ing wings ! Javanthi knows men who
matter and methods that count or to
put it another way, he knows matte-
ring men and counting methods !

« Inspector-General ” :  Mr. K.
Krishnaswamy Iyengar, Accounts, is
affectionately known to friends by
this endearing designation. He acquired
it in 1942 as a Demonstrator in our
Tea Canteen, then run by the Tea
Market Expansion Board. In 1944, he
was made the Supervisor of the Food
Canteen started by mcic and in 1945
he was transferred at his own request
to the Accounts Section.

D. Chidambaram.

A trained teacher who has also
received some training in music, Mr.
?yengar was for many years a teacher
in various schools, in the Salem Dist-
rict, including a spell at the M. T. C.
Elementary School, Mettur.

To Iyengar must be given the credit
.of reorganising our Bhajang Samajam
it was he who made the Samajam-

adopt the accepted paddhati or
procedure.

A keen student of the Veda class
Mr. lyengar is also a “front-ranl;

personality ” at all our religious func-
tions and discourses.

N. G. Narayanan,

“Qperators — SBP” . Mect  some
more men of the SBP plant—N. G.
Narayanan and D. Chidambaram:
Operators. Narayanan has been work-
ing in the Bleaching Powder plant
right from 1941, the yecar in which
production started in the old plant.
It's sort of ‘Stability—thy name is

Naravanan' with him, if you will par-
don a corny pun.

A modest and sincere  worker,
always alert and mindful of his duties,
«Operation—Stable Bleaching Pow-
der > is safe in his capable hands.

Chidambaram is ancther devoted
operator of this plant. He too joined
Mcic back in 1941, but before being
posted to the bleaching powder section
(1945) he had worked in other sections
like Stores, Transport and Packing.

Chidambaram has a flair for good
house-keeping ; he can always keep it
impressively clean. Narayanan, and
Chidambaram (with N. Sivaraman,
V. Sitaraman and R. Pasupathy)
operate the SBP plant and produce
the famed *¢ Cauvery Brand” Stable
Bleaching Powder.
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MANUFACTURE OF X-RAY
EQUIPMENT

The Government of India have
constituted a panel of experts to
suggest measures for the development
of the manufacture of X-Ray equip-
ment in the country The panel will
assess the requirements for various
types of X-Ray equipment and
examine existing facilities for their
manufacture. At present, only a small
portion of the country’s requirements
of X-Ray equipment is being made in
India.

CHEMICAL PORCELAIN

The Central Glass and Ceramic
Research Institute, Calcutta, has deve-
loped a process for the production of
chemical porcelain—which is of a
special quality and required in the
manufacture of dishes, crucibles,
Buchner funnels, etc. The porcelain
now developed conforms to the
standard British specification, and
laboratoryware made from it has been
found to compare well both in quality
and performance with imported
articles.

The Country’s requirements are at
present met solely by imports.

REMOVAL OF IRON FROM
HYDROCHLORIC ACID

It has been found that the removal
of ferric iron from hydrochloric acid
by iron exchange is both economical
and commercially  feasible.  The
process is interesting especially from
the standpoint of economy, since only
water is used to regenerate the resin.

After many trials in the labora-
tory, Illco-Way Laboratories, U, S.
have discovered a suitable an‘ion’
exchange treatment. After treatment
!he‘acid Is said to be water-white and
1ts. tron content less than 0'1 part per
million. If ferrous iron exists, free
chlorine can be used to oxidise the
ferrous iron to the ferric State.  Any
chlorine residuals will be removed by
the resin.  Sulphates or sulphuric acid
are not removed by the chloride form
of the anion exchange resp.

AUTOMATION IN LABORATORY

The fully automatjc laboratories
built by Baird and Tatlock (London)
Lirpited are believed to be the first of
their kind in the world. These
laboratories are designed to carry our

9]
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chemical analyses completely automati-
cally and so relieve the scientist of
problems of routine analytical work.
On continuous working, one automatic
laboratory could, it is claimed, replace
three skilled men, each operating an
eight hour shift. In certain cases, say,
the manufacturers, it may be possible
to design an “ Analmatic™ laboratory
which could carry out operations
normally requiring a laboratory team.

In an Analmatic laboratory, analysis
is done completely automatically —
from taking a sample to recording the
final result on chart.

KARACHI OIL DISCOVERY

Petroleum deposits have been dis-
covered in the residential suburbs of
Karachi town. Pakistan Petroleum
Co., a subsidiary of the Burmah Oil
Co., will start drilling a test well
shortly. The Government of Pakistan
is understood to have ordered the
suspension of building operations in
the area for six months to enable the
Company to carry out tests.

UTILISATION OF LOWER

GRADE ORES

Presiding at a meeting of the staff
of the Electro- Chemical Research
Institute, Karaikudi on February 23,
Mr. V. Seshasayee paid a tribute to the
initiative, enthusiasm and vision of
Dr. R. M. Alagappa Chettiar, Prof.
Antony P. Kreschkov, Counsellor for
Scientific Affairs, Soviet Embassy,
New Delhi, was the guest speaker.

Mr. Seshasayee said that the world’s
natural resources were in a state of
continuous depletion. The economic
salvation of the country, he continued,
would appear to lie in the reclamation
and utilisation of lower grade ores.
He made an appeal to the research
workers of the centre to concentrate
on this problem and to evolve new
techniques for the separation of the
lower grade ores of the country.

Dr. Joga Rao, Assistant Director,
proposed a vote of thanks.



ANNUAL DAY TOURNAMENTS
(Contd.)

Badminton Fives: (9 entries) K.
Sampath’s team beat Krishnasami’s
Team in the final. (2-0)

Badminton Doubles: (14 entries)
Sambandam and Kannan beat Sam-
path and D. Rajam (2-0) in the final.

Tennis (Junior) Singles: (10 entries)
Ratnam became the Junior Champion
by winning comfortably the final
beating Subba Rao (2-0)

Tennis (Junior) Doubles : (5 entries)
Started on the league system, the event
was completed on the knock-out
system. Partnering Gopalan, Ratnam
achieved a double, by beating Javan-
thinathan and Krishna Rao in the

final. (2-0)

Tennikoit Doubles: (14 entries )
T. D. Krishnasami and Venkatachalam
combined well to defeat Ratnam and
Kannan in the final (2-0)

Cricket (Four teams): The first match
was played between Kalyanam’s team

and Sampath’s team, which the former
won by 48 runs.

After an early setback, in which
Kalyanam and Venkatesan had gone
out cheaply, Vijayaraghavan played a
great innings for 77, and aided by
young Ramdoss (26) and veteran Ram-
nath, who made a glorious 60, not out,
a total of 206 runs was built up.
Anthony took 5 wickets for 62 runs.

When Sampath’s team went in, three
good wickets went west for only 36.
Then Sampath and Anthony stopped
the rot and carried the score to 71
when Ramdoss struck a great blow for
his side by clean-bowling the former
for a well-played 25. Anthony, who
was playing a lone hand, but who took
courage in both hands, started hitting
out as there were only tail-batsmen to
wag for him; also he was cleverly
keeping both the ends up! With D.
Ratnam who was instructed in the
art of weilding the willow, just before
he went in, Anthony put on 40 runs
(all by himself) for the 7th wicket.
But the task was too much even for
him, and when the side was out for
158, Anthony (104 not out) had
achieved the proud distinction of
becoming the first centurion in the
Annual Tourney matches, a fitting
honour for a heroic and fighting
innings.  Ramdoss took three wickets
for 49 runs and Kalyanam two for 61.

In the second match played on Dec.
4, 1955, Govindaraghavan’s tecam lost
to Srirangan’s by five wickets.
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The match started off on a sensational
note. Anthony (who came as a subs-
titute), the hero of the previous match,
was unlucky to play on to his wicket
for 1 in the second over of the match,
off a good ball from Kumar. Before the
other batsman had had time to recover
from this rude shock, wickets were
falling fast, three of them at 19and
three more of them at 22. The score read
33 for 8. But, again as in the previ-
ous match, old-timer Subba Rao star-
ted playing a safe game, and finding
in P. R, Subramanian a willing and
resourceful partner, put on 41 runs for
the cighth wicket, but he was soon out
at 43. The total of 80 runs looked
respectable enough, though not quite
safe.  Narayana Rao, Kumar and
Ganesh did the damage capturing
five, three and two wickets for 25, 30
and 23 runs.

Batting next, Srirangan’s team pas-
sed the total for the loss of six wickets,
thanks to some fine batting by Nara-
yana Rao for 26, before retiring hurt
and some useful support lent to him by
R. Natarajan (Secretary) (14). Anthony
and Govindaraghavan bowled un-
changed with sustained hostility.

The final played between T. D.
Krishnasami’s team and Srirangan’s
tcams on New Year Day was a
personal triumph for the young
medium-pace  bowler Raju, who

1

bowling for the fgru
a great victory by 5§ ruls.

T. D. Krishnasans}!\zf 6 .
in place of Kalyanam, w e
scorer for his side with 28 runs with
Venkateswaran making 20 and Vijaya-
raghavan 23, and with the usual

breezy knock of Javanthinathan (16),
the team reached a total of 104.

This was a ticklish, tantalising total
—neither too big, nor too small, but
players and spectators alike were unpre-
pared for the things that actualy came
to pass. Raju and Ramdoss bowled a
maiden over each. And, then, Raju
struck.  Mani was his first victim,
being caught by the wicket-keeper.
From then on, Raju never looked back
except perhaps for going for the start
of his bowling run! With controlled
fury, he was sending stumps and bails
flying in all directions and when he
clean-bowled Narayana Rao 37, he
was mobbed and cheered to a man.
In dismissing the whole side for a
paltry 46, he had captured 10 wickets
(7 of them bowled) for 17 runs in9-4
overs of which four were maidens.
Certainly, it was one of the grandest
feats of pace-bowling seen in our
cricket history. It was /s match.

Ramdoss, who bowled at the other
end, was a useful foil to Raju. And we,
the on-lookers conjured up grand
visions of how a Lindwall or a Tyson
would be at their destructive best.



REPUBLIC DAY TOURNAMENTS
(1956)
(Conducted by Mettur Recreation Club)

Our participation in the above tour-
naments was marked by several victo-
ries. Here is a brief report.

Tennis Singles: 'T. V. Krishnamur-
thi of our Club won the title by beating
Prager (M. R. C.) 2-0 in the Final.
Earlier our S. Ramaswamy lost to the
runner-up in the semi-final.

Tennis Doubles :  This final was an
all - chemical affair. T. V. Krishna-
murti won the double crown. Partne-
ring S. Ramaswamy, he beat Samban-
dam and Ramakrishnan (2-0) in the
final. The losers eliminated earlier two
strong M. R. C. Teams.

T. V. Krishnamurti got a handsome
Rolling Cub for his single victory and
the victorious doubles team annexed
the usual rolling shield,

Badminton [Fives: Sambandam’s
team avenged last year’s defeat by
their comfortable 2-0 victory over
Sitapati’s (M. R. C.) team in the final
and were proud recipients of a beauti-
ful newly-donated rolling cup. His
team-mates were R. Krishnasamy,
Sampath, P. R. Subramanian and

Ganesh.

Our second team led by K. K. Dhar-
marajan lost to the runner-up in the
semi-final.

Badminton Doubles: QOur discom-
fiture in this particular event was
complete, as both our teams were

26

eliminated before the final—to the
chagrin of their supporters.

Volleyball Trebles :  Another depre-

ssing story. Our two teams did not
survive even the first round!

Table Tennis Singles : Subba Rao
of our team was the runner-up in the
final. Balu (M. R. C.) beat him 3-2,
in a closely-fought match. Sambandam
of our team lost to Balu in the semi-
final.

Table Tennis Doubles: Subba Rao
and Parameswaran won the final
against Jayachandran and Selvaraj
(3-0) rather easily, but they had to go
all out for their victory against
the strong Balu-Gopalachari combina-
tion (3-2; in the semi-final,

Sambandam and Ramakrishnan (our
team) were beaten by the runners-up
in the semi-final.

Contract Bridge : Of the four teams
we sent, M. Arokiasamy and P. R.
Subramanian won the final against a
M.R. C. Team. Earliar, our S. Rama-
swamy - K. Rajagopal combination
lost in the semi-final.

. Tenniko{'t - Kannan of our team lost
in the semi-final.

Tu_g-q/'—lfl_/ar: Our Team (A. P.S.
Mani, Rajaram, (. p. Nagarajan,
Vyappan,_ Varadarajan and Perumal)
won the final.

Shot-Put :  Rajaram got the second
prize.

At a function held on January 26,
1956 in the Mettur Recreation Club
premises, Mrs. Prager distributed the
prizes to the winners and runners-up
in the various events,

THE METTUR CHEMICALS STAFF ASSOCIATION, METTUR DAM R. §.

List of Prize-Winners—Annual Day T ournaments, 1955.

TENNIS SINGLES { Winner
(Seniors) Runner-up
TENNIS SINGLES { Winner
(Juniors) \ Runner-up
( Winners
TeNNIS DOUBLES J
(Seniors) l
1 Runners-up

Winners
TENNIS DOUBLES
(Juniors)
Runners-up

Winners
BADMINTON DOUBLES

Runners-up

( Winners
BADMINTON FIvES

<

Runners-up

L
( Winners
VOLLEY BALL TREBLES !

!
S

I Runners-up

L

N. Sundaresan
P. B. Srirangan

K. Rathinam
T. S. Subba Rao

P. B. Srirangan and
R. Natarajan (Secretary)

S. Ramakrishnan and
S. Ramamurthy (Chemist)

K. Rathinam and
P. B. Gopalan

T. A. Javanthinathan and
T. M. Krishna Rao

S. Sambandamurthy and
T. Kannan

K. Sampath and
D. Rajan

K. Sampath

P. Chokkalingam

N. Kalyanam

S. Panchapakesa Iyer and
T. Kannan

R. Krishnasamy

T. A. Javanthinathan
D. Rajan

A. R. Narayanan and
N. Sundaresan

A. P. S. Mani
S. Arokiaswami and
P. B. Srirangan

K. Sampath

V. R. Krishnan and
- K. Gopal (Elec, Sec.)
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( Winners
VOLLEY BALL SIXES
<
Runners-up
L
TaBLE TENNIS SINGLES | Winner
(Seniors) \ Runner-up

Winner
Runner-up

TaBLE TENNIS SINGLES
(Juniors)

TaABLE TENNIS DOUBLES

J Winners
l Runners-up

Winners

TeENNIKOIT DOUBLES
Runners-up

Winner

CHESS
Runner-up

AUCTION BRIDGE
Runners-up

Winners

CONTRACT BRIDGE

|
{
|

Runners-up

A. P. S. Mani

P. Chokkalingam

T. S. Subba Rao

D. Panchapakesan
Sundaram (Teacher) and
C. S. Neelamegam

R. Govindaraghavan

P. R. Subramanian

V. Subramanian (Ope)

S. Arokiaswamy

S. Ramamurthy (A. E.) and
K. Gopalaiyengar

T. S. Subba Rao
S. Sambandamurthy

M. Padmanabhan
R. Natarajan (J. E.)

T. S. Subba Rao and
K. R. Srinivasan

S. Ramakrishnan and
P. Subramanian

T. D. Krishnaswami and
N. Venkitachalam

T. Kannan and
K. Rathinam

(Late) K. Srinivasan (Teacher)
T. K. Sitharaman

T. M. Krishna Rao and
P. A. Raghupathy Iyer

S. Ramaswamy and
K. Rajagopal

K. K. Raman and
K. K. Dharmaraja Iyer

P. R. Subramanian and
M. A. Arokiaswamy

29

( Winners
LITERATURE |

4

| Runners-up

L

( Winners
CRICKET

{

4

!

L

Best batsman for the season

Best bowler for the scason
(1954—355)

CONSOLATION PRIZE

V. Subramanian
R. S. Subramanian and
N. S. Parameswaran

P. R. Subramanian
M. A. Arokiaswamy and
D. Rathinam

T. D. Krishnaswami
P. R. Venkateswaran
Vijayaraghavan

Raju

T. K. Ramdoss

K. Ramnath

T. A. Javanthinathan
K. Rathinam

P. Chokkalingam

A. Krishnamurthy

S. Venkataraman and
S. Ramamurthy (Records)

N. Narayanan
K. Sampath

T. V. Krishnamurthy

FIELD EVENTS

SHoT-PUT 1 Prize
11 Prize

THROWING THE )
CRrRICKET BALL I Prize
IT Prize
LoNG Jump I Prize
Il Prize
Hopr SteEp AND JUMP : 1 Prize
11 Prize
SLow CycLeE RACE: 1 Prize
11 Prize

L. V. Rajaram (34’ 4}")
O. P. Nagarajan

O. P. Nagarajan (247" 7")
V. Subramanian (Lorry)

L. Venkata Doss (17" 63")
S. Arokiaswamy

L. Venkata Doss (33’ 63")

... { T. Krishnamachari and

L A. P. S. Mani

R. Dorairaj
L. Venkata Doss



avBiaeir U5,

Couleerv oLl

Qurplar. &

v e . .

FE LN S RSN 3 B

P ool . a -

SN RS NN B S P

- . . Lo ..

R L B D NS AN LS TR BT N
g e, e ! .

S CRENU DL D LG 9 30 8 g
WY . " ~ . - . .
SICDLTLEDUL 5 e font 11 i B 3 apih.
LIES B L (BU S0 200y, 3y
WL, DU LR, o 1y S rrer m

. p
UL [ ey B Gr R g st
. ! . . > N P T
Lod g @Tnmenth  aging) g 3y gy
5 . . .o
I IRy PSR a9 D3
M . . . . i
N R T L L AT T T e A Tl
N, S . . . .
Dl G DL B it gy pith - AR
ST D pwrnt 5P 3ur g g BT
o' hy b S B O e Kt HEPAL
DN DG e DT
~ - ) ) . . . . . -
DEOSUHE YD YT Bird o 31 ey deb
E 1;‘]“,])- 1oy 'x) D DN . ’.)/}‘!]-),"I)N‘JD”‘ -
AP BRI RS g vaihaih
FUREEN . . . . . B
SHAZ B Saviemy Ran 1l D 5o i

- . .
HULIL3E oy ity 3w
vl

32 Qru Ry orori B 9l a3
D epuitd D2, e ymin R
BRI B 13w 5 rTwror Grrap g3

5N w0 R ginhonth, A g ik

b 3a e gl S g NN
DL R 11 B D dpttithie

B TR S S PN TR LR S Rl
Jor e ay MV b hlr 1 gl

Ut s e o DrR Byl

uhod euCyrgT grwadaurh

. . . sy A
GO0 L D) ) R h LD AL h Hm, nura
« « .

ERU_ W AL, b onaptiy ar IR
. - . N
DT DA PIAT At h AR LIy D )
g 3eyuand 11 Gty LIy
? .

N R e O LA RN

Sy iout sl url i YT Y R

.. oy
Shb_onUi i II,,,I]_ D I b2 JI, je
iR it g arnd
L5 Jro

oD B, YR IR NI
DA gyl gl B navtnigly o5 ar
RIS I E LA LA T E Y
ST IR E Y P, o BT
e R R YLD A 3 o
Ropluptie gl Sauy bho S WD
(Traun A SaAan Y L ar HIEF)
YA A RN R T o nuT A o
WOy

IR 3 3Ty WRII T 2E D]

WELLSF R G gL ) Dyul

P RN I FTINR AR F T ) B TR T R R N

33

ST @Gt oof QLI BHT DT
o MijLh @fupthisna L i, AT DI
Qeavaph  Quwiwnpst o ad ST
MR Bk Hocgth, G 101 561
@'i,@(ljmir B 10T b o hA o
(b 126D h g B TR S0inis
Quwn gyt Buen " Bi 1 syedrafce wdilg.

-~

UGS QEFN D) DIHIOT O G AR A B

wifl B pn RS g oL Y FN
Bainrrs s gl SURT NE b b
O D hHD QOGO 5 Sl Hd 65 5T 5T DI
Bangden nwsd 5 G Puran s Pt b H D
1 b B @QUAT BEr uld Al bk
yeyRNunnnor Qoo ndar b Sati 5
BB h DD @UHLLT o 5B D HLt 1 D
Qe Qawran g oo, (HHWD G BN
s h 353 5RO 8wy
Sty B89 e il Qe 3N Duis a1 03
s gt ey malug b 9F hiiay

(‘D:gr\/_?lf.u

Qo Sy Qaut sl 5105 1 300 0
gatnaar A G a3 ut
B ARy T T BT BV ) S SRR ) 2]
ST NDRE TER IR, ) U Al Ro TR YR DTN IS

YRty QI L1 pr el Do

(
asl oy i e e
Code Ny B@ih YR I,
A DL WL hN DL Ll S g i@
AN @G TR o I A b

s 5 !]

i

o GL_1%6ir
373 Fm Guewii
2 uCurdliuaisgpisra
fa gpidw gAoysdr

’s

A3 aTAr IS s i
ST gt Ry pia n 1 RaFd 9
Quisre i LD R BT B LT oY

A DUT R P Rus 137 3R 3ut idp GAAL

NI g JutT R D) b ns0en 1 g0 w0
A £ T INNN
BT LB 5B D)

D ynmauin puwri l s Aar i am
Stimie spuafe . ev 3i_wia iFarddin
DUIRC 0w 5 BT, AR B b1 T
ap e g sapi (435/377 available chlo-
rine) P yi R nu. REDD e
ST G st At g Db g
AN AT o1 3ur RO 135 30T ot o
SuT b opi. A by Qs
R AT G Jush HO AR
BT @i 3urr B ohtd 300r g BR g Rus
16T aF ABPar AT T b b 35U (P,

QU 3 isr 1t g e Qom0 D
A VTV N B A VIR A0S . TN

-~
b

EWIBFANBE D H. YH YN DAL
M EFR Jer R S )y 3eath gm g
IO T E b My 3 g 30T st 1 @r i
BV R BRI T O A . 1]
Pph Gy p3 oy Ry Al radn
HQuIX s a3 pafh 5 ( 3vph Hii)
EDTFRN R UH L hdh S hE D
SUNTUTHT 5w sy ol sayn hm Db
M, D AP g s TS yIT Y AL
TR YIS YRR AN

B g B 3010y h ST hB 3D 1)l
N NI Y SF Apusnl LA 9 2.2 .

- . b
K hS 3w, oy g 2L Salh



w7 &Qaur e;mwsa;&;au__lrgl 2auaur g
Qeuigmed s g uied SHGUI DG
S8y Frwgn & DL & @ b
Cugib srgryewiors - QuerL_any
sawanfiia) GeiliuBs Rersé@uir
TG QuarLmé@ sarafi Qi
ST R Quier & @& FLOTH: YT

ETRH  FaT S BEGE (G Dw T Lo6 !
CsidasBae Pb,  gair i LR

Yo ey Qv redL_re) Quer it GLiig

wr@a@Gubd, L.?.m@ W Z LmL—ﬁﬁlﬁ .
SOIUILIG SAYL_LD, Denr..S@Lh. Saay |

FodaT gperayih Gen b grai@Lb.

88y Gas/r@a';a:_')m_lq.@&(gm o n
UG SUIT GO LT 6D m Lo &r
S dgth: P ST G M G
DT HORF WPEST R mdmlr@ Oels
. QuerL.i  e@rp . F@ sy
Gurl® i Crrd awi@ Qgafw

s EBaan PLd. BO® - &FIeoerer ;

Qoali g sarsd BoLESG @
Al fwgpeirar $7% [oEGr T
(Fwri 1} o g 2 & 5aIR FLd&@er 1
far) Qg Cae@uera sl
BL_GT S5 I W&&l}@ﬂl@&&- au
Qur @& Lb. .

VB LJet Sef$&m) Quar_avg 2.1
Qur @I ST6 sLnIIr oray Lﬂasayl_o
s parsa, Qgeits samgsedar

ey HPswrsyd @ G & @b, |

Gugid KNPz Crgd &7 G@5rioe
Qaig ddwraiBalu Qgals gal@ub.
@bgl Quarieyr e ulur@liug
TRT ASSPd  WTUSTLOTET g
gfrair TaTUm S 2.uBur Bt o a
@b STESGT 9 giie S 2 it g
Q& T 6iT @I T &6,

34

304K G KIS K K S K KK X

% Guot sid Gatiser | g

BX‘XXX*XXXX**XXX b

'bcwt“udsu umgLt pmlam
Jubk jyoy dyr:  Gul@r Gad

mwauﬂsasLIUL_@mrm‘ yBu evBL_ e

) &erad B0-it G,GQW@I Qo dar
t Ggrigd mri,@rﬂ@ LD, LI B Feveorh
4,913'551 wagsri, @dieprads
A M&,B@ri,a Gﬁ@psﬁs&nuﬂb s @A
ayuﬁ'as&mqm L T @f Gs. Bs.
7 irtost aw(l’m,m(g?rr 5w@uwﬁ @& (i
U areb. masPuws gui @is s
s A s en ¥y MiorefSst L
{Gm@wnq_w,@ar Safugmgud B
@ 2T LT GLD BETELOST LD & (5
LTS T B HDT S, B SFwrfliys
Fréveow  Yriiligs @adEbuyg
wis@heows sl QasQsrawL_ri.

Wwrerser . QaumsL. g war,
. 8., Cuil' @i Baew tor Gar ggri
Gy, apr i LI6T @V, 10 FENT—ET TS
I BBursaV ST I Tav. erid. o i,
T, HF@FA QELgwri, i Bs.
erih,  sLiuwr wpGdBuiri HHF
Qsi1@s&r  Grfedy  Qafal ggari.
Qeardar  saiari, s® wHSM,
} wgGw Qgmided wi@f wgelwani
saft_LA@t g usFnss YF Qe
s%r sTAUSHS W YT, BT EET

UTE GG,

S Ogrrw,ma?/r&solﬂeb i

dﬂ‘&@r& UQ[L.IT ,surnﬂuqe' Cdx- T

- : | 35

Q@asr L&,a)&‘rr & @ W qywdﬁg
gy W visw o Cusosuid
Qadse @gr e yiadmsPuid. h
BrapF TuIuiat par &S F@SLI LT TTL 19
@i. swurgr@gh Geféfm vyt
@b Bwraler @mmﬁgg Qganauenis
FwraldEh TaTUMSE BHL & STET
#5357 apLiILIPIS T S@LD, Q@ufw
Qgrifesar sL g5 2 uBursliu@h
q,ow,sarr;iémgé, Qarewr® uw PPw

- Qgripeser BrrwSPd sL.GP@D

@& guth. I Pab Cups S Caudw yals
ST TRE Fi & QST EYLD,

 afE@m ey i, ®ss55IA5Fey WD

o uw QarhRswmss eulurs
TE @Q@EGL  T@r b, FiSSTIT
FSrauGs@gd Cadv@sTPss Caedr
Qv aTaTpsTE AIGLUR DG T

b, CerubBuhdsemss Q@mE Q-

Aedn erer pih, Héwmampd Gadw
Q& g T eV srilger G s mauEer
LOG D7 I LO&GSGT QT Ly DI 6T & DiLh
& @i,

wEPh @sri_idg @ eud &0
@i : * @rebr_mib ' pisTAT RS P
L @6 Quiw, & Pui Qgrifdser I
a¥BSPud, CGsid LTEMmEL @iby
srgsdsaTupPT  uh @d&asah
wms GFEHwiuL@erer . Qe guib
P wrgmsafiicy @suaed 'uq.pt.':q
Aavgsfu b B wpigajb @QFhb gad@Lb.
@& pBoL_uicd) 2Bwrs FT HEH%T
e uBur@lugupy wLEFPU FisET
GLI Qués aTigms BLEBDF.
Qg H7HE58%r LNFHss gafurs
o6 &ALy rolding ubBub

]

rrggu sidari QUTRSH AGRET D
ari. QeiiBaeduie msTar Qsrid
aub Ap eraded) &FTSSWLTELD
GurdBs@pg. Wb, apmBd o b
oLer  Qgmfdser  Zrbougl

upBuh  sissTi BT PEBar m

ari. abgs Qe yfaser BiblIssLs
ol red @srifeiai B 5856 2wss
Wb sblidansuth a HUBLD .

wrlargdn o Q@ ga Baar oL_J5
Li i . Qrapgrud sar B s H@0.

Qaipr savsTl @ Gggridar
safled LBy TRSHE QETETL T
safa f P.D. sarwib (B8, w$ D.
7 @erid, 1 K. Csau@sar @aiisear
GO i Gauasr - walg T,
B R.ouriggers®, aleribng @
s, Baeipr FbUBSLOTEr TOMT
a pur@adbruh QEirgri. Qaadpr
afar QurlBurdser asmpi B D.
Quiwe T AT orPHSL I L 6.

e jfCuradosl sus KasPdyr - —
Raad pr ggwmrﬁ wrgh 21b Gz

‘war gy Gl @d Qafs®ay G iwoar

B S. wagiFues guiar gl
o s Quppg, dpraiar Hribd
LSPR sl FESSHHETE L FW
ST56 &L 19 $Q@sT@SS BerLl YICE:)
slyL gmgs Bpigoasg  Hb
Qued - BLus@sear gmsar QFT
o @b @I PEGT FAPSERG FL-
Lmsar  Qapdaid  sTilg e
swdsgosti urgriygl Gueei.
Sewewi smssPar gvai g5 V.
Grapsrud yauiser sw@uel Sl



Cu' @i Qabssen Qs s
QaaiGapd garad 22-ub G55 « Bvsraiar Borg gy
| GT &7 gpiLh mler_s,a'smﬁ EoLLTS Big G Far i,
BT -sg@ar Po &ri Psdr Gule ST @mpiLh
UL misaid) el 585D 30pib. _
BIL.$GD G er_gdi’ Qetisg : T. P. Garasr gar.
EME, aEartd: A. F7 DL/,

Tari @5}51.&1,[) BTL& mau’r,mgg,r,}



QaBsda srvalio R%@i o Lpuuiph

dnwpia grovdyrdatury oo fspid.

" @pS%i0 udpfurai B J. pysd
Lisihe Spagi. '

sTEITRES 51455 (05 N. seouwr
oorth, Horgrs sy 55 K. #bug,
swelwr s 54 G5 M. DEapswrapt 59,
wryTwsveys sy S5 A. R. grgg
Cariared  @QeUrEer — Y@WTFLOTE
Y. S FOTT  GT@TUMGUID (FFCITL
Qavadr . Bavdwasryar Sal epiairs
w9 G5 g5 O.S.m_grgend, SwmL
orurs sg$s w N. Qairrwgub
Burpmdsss e Duicd 519 & ST,
ws O. S. mLgrger = v sEaye
QaQBus -9 P57 GOFHTL_19. Qb & Fm6D)
Sib uTsSPe . @lrer® G miseriey
BuéSer FLBIGD THULBLD Sjaut
DS S Do@OLOWTS &L ofl & 5s
QEredTL_Ti, ’ -

wHph PEETL_SSH60 8 pdisadr L
ur $@rasder apH Y SE BT
sor HSTRUGL SIS UTSEIEET
S g @mmu.?éb 5Ly F GG T

Cawer ' — 178D, Cs gurmwoar *

; ™ w

~

sige — . G.s yrgwr .

ST - — TX. (Bg{rfﬁfﬁ,@'ﬁrggdr

TTap — . 8. Qamisr” rir inair

wGBar  — S.."V.Cp?a;\vdfr'@/g;wrdjg/r\'ff

Svr — ,, S. s BBy
., K.S.S. e

IDBIH6T L —
. P

- @3 st sges O. S. sLgmager
o @Q@réL Gedigri. Qe Ar
wrsgms W R. se_grger (Haie
BosFalui) saelsgsQsTa@ i
1@ K. Bgaemsar thfég XL YTV Y,
wFrRaapd yor® WP sepd 37

ch?é&;{sgé,a; e uey h?@&mm/r@r

YBIE  YMFYS@F@T LIT ST g
LT 1§ @i .

BTL_%5580 SDG YDFLD FT ST Tewr
TG G GT @I (M QLD o piaf v er
FLOLIT Ap &7 F@HLD, @D T GVULILDT 6T &L
.LJE'H;@LB Yg&T QapPéss &1 gemr
wT@ar. ' .

sTL 5SS ssr@Aui g8 S. V.
QeersPryrmer « yorkg afaLar
ary ugPhensuier 2 gaf yFAwgTs
‘@@égw&. (FLBUSED @orid @uuF
Q3w Qe STELIGYT TEFLGDS
s WBSSSH- Qs SO
IRPB@pLd. )

Sossdicr ng sapb

Bui' @i Qudsoey @griferer i
WSS BTL& LA DSSTT Gaias
eih garauf 220 G558 “ Pavsraiear
Bird Gwrd” T BTL_SFMF
& piunrs sy gari. QBorL_sgSer
SOG-UFRN FWF h A. Frbu@aid
Quosdeyi. i T. P. Curast ger
oL_@rsapar Quirmiien & D .



85 Swsaf eargid - @ard
dsoa Qedarg e g
wrddudor argdi@wer. - Qeissr
wThdmsuid  Qariven  ereirgutd
XCur sQuieir @g&ﬁ@@@&q OF
@V &7 ST SeT Quedyt Qede
Crle® pg. eymgyamﬂr&"écg

G uaY SbQueiuid @‘,&, Bor_ i N
@,mg/ uﬁfma$ﬁ.lwﬂ'5 q&s@é@ M’ X :

@& wenf SEFrions Q‘“,,w

BLySGLI UT &S5 or®, Qeders e, gD

ey

Qemfp shiss saag@ibLiyg. b
ur@ Qeli@wer. Jatart pi-Caidw

Bpsssmss grebr @ Qedm,

rreng Pl G pSsL L @&M&@w
bPup® © veldsrwd - Burales
NG YEBT S H e Osd)wmg

J PG asg ,@wsrram uwn'jsrry '
LrE SDdLu WIS, Piew

wib  Qedairrgy ausgnﬂl.-.ﬂﬂ. . 9@

oL HpSng.  Dsdr Dos
a) Qeevausrgy @sfrwaﬂmu m_.@
M@@@axr

" Gedaugradar rsm‘:rud' p&swrw
wERe LyLieu auy.dS  sZ g
GFsbayTangyd STLILIT DB M & i
o Jmrr® aur srSwear.. geye
G Fror SPUSSTe QEr o
wrefl Qsdairrang Syalds apuyus
afevdv. geer sovrL b aar@p
Bitmus  GslL gl Swsud
KGisPwar_igy addi RE@wer,
Gerswrer s:._c__,s,@w BTG Y-
QUHLB DGl

ey Qbsri_sgfa Qeda
grgrs sygs b T.S. walssar,

gmazﬂrww 5Y-55 0 S.P. sebgr,
LT &SI T Quilwerd  er&rwirs

S

um-cnum mmn-

ﬁq.j’; gﬁ D. mm@sw. ST SELT
Serdurs sy g5 b G. sl e
|RCuri Bseyd Spowours sy &g
art. wéluwrs oo &5 Fir Sorueir
GuyﬂOun-@,s,sap;b. sevL., aant_,
uTale apseu wrepd Qaig Ggori.
L QsrPaEulurls YPER T
L 19 e Liqz.,ﬁgsaafrw@ Lur&e
wignb sarés sdapat GT,QV'LJITITﬁﬁ
s ad srlsrapd Quppz.  Par
weiurs sy $8 W A. eridufand
A@ﬁﬂ’kﬁf ‘dlde’'@s sy g,

BwsaPuirs sy.gs B K. &g
wewhwd - & & gawr. SL L risef gued
#EQSrapay omew SLLL misef gub
gy 5.4 350ur @gnb Qers s
sofisd gdad &gubLpiuyg vy Sgri
Ty QErdwsHRa%. wEEerT
wrs 5455 B N. widseisg
Caapls Qurs g s werms Quk s g.
VOD swgde) Qs uriPrd
Bar sau@uibd erarerQaer g Srair
L/tﬂluaﬁw&v

"1 D guLh Rpsemﬁr;wrra;ar JOLLT 0.
sSSP LG T HY gg,asw L SEIESsr
& (& By S e

41

w3 8. L. Er@BLET  —LOmEeT LD

» K. @Lu_/amﬁ — o7 el & SLD

. \Sair &

» K. A. IE@L..G;’@T —rrwsrd
LGair &m

. D. wrefidstd —&L1 @er e
QuaL_iT

o M.S. sraaer. —ASUS
.. R. @@apamgrid —Fissmi

Sy as@e

w L. ogrggmgmibd — 1015 7 Goof]
» S.C. ul,ocoﬁwuuw—@asm?rs;sm,
' Ly w@ad
. C. @@ayewrdr  —uev sb@uef
ap oo ral

w R.ure@sayewrer —ur gy
- T. V. g pepsid —UEHFLD
o A wripsg — —FEHENLD

» SGayerear | —UT@HEFTELD
af g
w A. slgoefuh —uriau®
o C.A @guori  —Qgur .
" &b SLILIGT
» K. P. T gire.Ggar —uliLi
LIS

@ibrrL_ss@ar sgr@AUT g~
asary sduapodps Gsriomaes
wrsah  sri_suraildgibd TWs
wWalug urgrl @s@hiug.

83r @B Guw r & v W EW
& A@by@Gmd. arphémsuie
sEgoguyd  gEsoSuyd 0D
wr fésrer @BmpLd. Y@ QUTWPH
Burégdsra o pUL@Erer BTLSLD
Curer p dspdfasefic) ey 84
Ceras s L misdws GeigsTed

Brisgemgl Uriluaisemss

@y THUl@AGL.  apnrevw
wrar KNG Qarussworer aplf

Qerar.  Brigmsedr, - @efiorsser
uri g gail”® acSur g sLwEG PG
BolS apuPag FSLLTHT &)
ueub. QBFrswTer ppeBTer BTL.
smsefar LgHuia) e pu- QETUST
DTG L MIEGT QUBSTOSTET 9 ST
wuya Gsrlssgw. Qapoon Qé
sgr@hwi Bdraid QsTaT® ABSS
s e of @ HHCuT S BTL_&Lb
urictQuresy w@paldd Crréasd
SILGT TP JRUTT T L T PTLITHSE
@CwpLb. ,

QisrL_sgonss SurThSg, ST
wrsdr 8 pawrs Biad$s s nd
WPSSBD BT WA DG St gh
A.P. @@arzr@ué@ B WaTTiES
uT FrL @ SE6T. .

@uei sLhudpa  Plud —
Qafsde) sTaeiuisd) meran wrg
QSIS 9B oL HuudHd I
Par grin alpr QsrarmiL
ule g, Qaefpr G Qams
groowur - s wule® 5L
8. Q@EddwsSer LudpPwraeri
B J. g mapsd wraenruyh arlalh
mr. svar eagigGLiiar @sddy
wEPar wmsGPerisear Ho o.L_p
ud pRser QeI g sTaTISSRTT. -

s50 staCampud : 2 $HCursan
S Fms FSraid (@ erwburi af gu
sreaurderd gewr ardl 6 CsH
werp ‘W yewLr&rl Cuadpd
wb, 7b GFPwer p ¢ f Pwrswr’
@i HBUPD X DLSWTR SSTET

T Qapumisdr dswsF@f. wsSuwrs



BB st it sefer &18 S Bk
T Qe avaus S &iwr L SLTeh
e gt uTgwE  UNEG
Qraisaia) Bergib @S HéQarai
CLuiGé@h. B gid elGVETrOTS
@ Bursiwnr ‘elar  am pEasenu
wyib, S@Sslrud upl HafLLd
GsL aCauav@h aar@p - Fagid
BT EHES & DL G
A OCHA ui.d : gl 28 wrdw
5 wehs@ wi B w07 QT . Sdvanto
i Gl @F «fsS G et
dder yar@ af pr & pliurss dsraEw
e e g '
wf R omgrger g S%anto
carie, aftd gar Gs@w LTaay
wrs @uésSaar@ Tarug LpLs
wd, @AB@0 IrETrd @ pui
Qur gigrar SMAGuD BL&G @fF
gfandh gpuli g eod@gd, Up
Quor fadar & BEQETETQIFT, ST
QurféEs AEPs® FPONTSJILEr,
STEQury  wer iRy paj A
o gaub Ty ajer&SLOTSAL afd
arsah Guieyt. Werert Cuiw &
P. S. s @sCsasar Qa5 486 @HY
awsg Csfw Qur e @ariiu gl
gmer sflwrer el TGb T g sl
@i. dgar darari b P. Qurar gy
emd (afn@ Srerrs) @ T. 8. &L
s, @ord R, sdwred apsFQuir i
i D LG @ ST NICITE

CsiiQs@ESLILC L_awi, - b R. s
7T @ — gt ; @hiof ghisiberer
&L wemilub—e 11 gdvaui ; 8 P. S.
68rCsspar, o8 P. Quirair gye il
—asrdugsi@ser; f M. N. griwo
Sumd—QuréQapsri ; g T. S
GL.ILI.H'H.'Q.J.; & S. geri_rugurenf
\{ﬂ‘ﬂ-f—-“ﬁ WG & Baw i sar

P ﬁfﬁlﬂi‘)mw'ir’ a:dnmmﬁwm
@b gl@uerss s g Gdrart,

Csfw Bshgn o aipr Qahg eou-
a5 . o T

st W10 :— Suram - 28ib
CsPuedr gy Qadacde - Liggdar er
BABer  gsrade B Greyerts
evairdsar Sapwut P ®auri§ndv
QosTEES Biss eairidasr st
sarrd) @@ Fril 56 s8sM sds Lds
T & BUBGEHL T SALQuUDD S, .

_ Junsling p@ dygri—wnié 100
Gz Pwar g QsLdsdan Lﬁ\,@@u}rsﬂb

B #ws YEraley Gursir Bayih .

Gg/rd&rl__.rn_dut_'_l._g.‘ RS ofg
rer g Wwelaurev gréa, gh S,
sdgrgrwer, o Q. 8. sCgrger
2Cur@d, su@gLiushall wreged
aer aper g s rsyh S48 L1656
QT SPUBSEFL-ET . Buwr Gwr ek
BpBadbr @ pruTsl LIT @) S6irs
sue sriusi® B M. K. srg
RaruTd WTRAIGESGL Wb FE@UFT T
a.p T Bafg QY& DD,

You have any chemical or chemical
engineering problems do let us know.
We may be in a position to solve
them, for we have behind us, a
wealth of experience as consultants

on plant layout, equipment design

and product formulation.

SINGMASTER & BREYER

METALLURGISTS AND CHEMICAL ENGINEERS,
GRAYBAR BUILDING

420, LEXINGTON AVENUE — NEW YORK 17 N.Y.
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