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Spray-dried Infant Food from
Buffalo Milk — Project Costs

M. R. CHANDRASEKHARA, M. NARAYANA RAQO, M. SWAMINATHAN,
D. S. BHATIA, H. A. B. PARPJA AND V. SUBRAHMANYAN

Central Food Technological Research Institute, Mysore

Though India ranks third in the world in milk pro-
duction (about 20 million tons, year), the catire re-
quirement of milk powder and infant foods (about
3,000 tons/year) is being hnported. Attempts have
not so far been made to make use of surplus buffalo
miltk available in certain parts of Punjab, Saurashtra,
Bihar, Uttar Pradesh and Bonibay, for this purpose.

The processing of buffulo milk into milk powder
and infant foods presents certain problems, not
encountered with cow’s milk. The Central Food Tech-
nological Rescarch Institute, Mysore has investi-
gated the problem and has established the conditions
for the production of these products. The steps
involved in the process are pasteurization, partial
skimming, adjustment of composition, concentration,
fortification with vitamins, homogenization and spray
drying. The protein (20-22 per cent) and fat (14
per cent) contents of the final product are those
considered optimum for children in tropical countries.

The cost of producing 1 b, of the product works out to
Rs. 2.

HOUGH India ranks third in the world
in milk production (20 miliion tons/
year!), the milk powder industry has

not made any headway, and about 3,000 tons
of milk-based infant foods are imported
annually into the country®.  Recently, a
plant for the production of milk powder
has been set up at Anand® and four more
projects have been sanctioned by the govern-
ment, There is scope for establishing more
plants in Saurashtra, Punjab, Bihar, Uttar
Pradesh and certain districts of Bombay
State where surplus buffalo milk is available!.

A process for the production of infant
food from buflalo milk by spray drying
has been worked out at the Central Food
Technological Research Institute, Mysore?,

and infant feeding trials with the product
have shown that the product 1s easily
digestible and when fed to infants, it compares
well with imported products® in its growth
promoting propertics. The details of the
process and cost data are reported in this
paper. A flowsheet of the process is
shown in Fig. 1.

Process

The milk used was collected under hygienic
conditions in tinned brass vessels, trans-
ported to the central dairy within two hours
of milking and its fat and solids-not-fat
determined. The bacterial count and methy-
lene bluc reduction time were also deter-
mined.

Pasteurization and Far  Adjustment — The
milk was pasteurized by heating in a
commercial continuous pasteurizer at 185°F.
for 5 min. This treatment besides pasteu-
rizing the milk helps in the development of
sulphydryl compounds which help to protect
the milk fat in the powder from oxidation®.

The protein and fat contents of imported
proprietary infant foods are 17-27 and
15-25 per cent respectively. As the protein
and fat requirements of infants under
tropical conditions are somewhat lower than
those prescribed for temperate climates,
somewhat lower protein and fat contents,
viz. 20-22 and 14 per cent respectively,
were considered suitable under Indian con-
ditions. Since the average fat content of
buffalo’s milk as received was 8-0 per cent,
it was brought down to 2:5 per cent by
passing it through cream scparators.

289



RESEARCH AND INDUSTRY, VOL. 3, NOVEMBER 1958

TABLE 1 —COST DATA FOR THE PRODUCTIGN OF INFANT FOOD

(Basis : Average productions 5 tons per duy. 500 days per vear).
Capital Armount Amount
PLANT AND EQUIPMENY Ry. MAINTENANCE Rs.
Dairy processing cquipment (spray Spares  and  replacements, 590 of
drier, milk tanks, pastearizers, plant cost N ‘ 21000
concentrators. cream separators, Maintenance, 5%, of plant and
butter churners, packing and building cost 250-00
secaming unit and butter and gas DU .
packing unit) 10.,00.000 ToraL 460-00
Boilers, rcttrigcration unit, cold . —
storage unit, ete. . Re. 15! 2,50.090  packinG
ildi 5 S d e . . R
Bu‘lldlfnlg, 13.000 sq. ft. at Rs. 1> 325,000 Tin containers (1 Ib. capucity with
L:r(lld ) 25000 tugger top and fever Tids with label
Laboratory equipment 1.00.000 mhclm)hng nitrogen  packing)
Furniture and oflice equipment 10,000 (‘ji"ﬂ"' ."EMRV . 5‘(5)28:00
Installation and crection  charges, | 25 00 rating. v 502 POr o s 00
H b ant 4 quipment 25,006 » ——
at 10°; of plant and cquipme -5.00 FOtAL 5 60000

Torat 17.35.000

Working capital (3 months” working
cost) g e 8,83,500
Total investment 26,18,500

Direct costs (Cost per day)
RAW MATERIALS
Buffalo milk, 1875 tons at Rs. 470/

ton 3,812-00
Cane sugar, 1640 Ib. at 50 nP./b, §20-00
Vitamins and buffer salts 400-00

TorAL 10.032:00

UTILITIES
Electricity, +/,500 kWh. «« 10 nP./
kWh. 150-00
Steam, 12 1ons « Rs. 12/ton 144-00
Water, 20,000 gal. '« Re. 1,1,000 gal. 20-00
ToOTAL 314-00
SUPERVISION AND LABOUR
Plant superintendent at Rs. 50C-0 p.m. 20-00
Plant Assistant superintendent at
Rs. 3500 p.m. 250 1400
Shift engineers (two) at Rs. 250-C p.m,
each ¢ 20-00
Chemist at Rs. 2500 p.m. 10-00
Microbiologist at Rs. 250:0 p.m. 10-00
Shift foremen (two} at Rs. 150-0 p.m. 12:00
Shift mechanics (two) at Rs. 100-0
p.m. each £-00
Laboratory assistants  (two)  at
Rs. 100-0 p.m. each 8-00
Skilled labour (12) at Rs. 3-0 per
head per day 3600
Unskilled labour (12) at Rs. 2:0 per s
head per day 24-00
ToraL 162-:00

Torar Cosr l(v,S()S-'a(i
Less eredits for Bypredusts

2100 1b. of butter fat vr Rs.2:28/1b, 4.788-00
ToraL Dmyor Cost ﬁ;ﬁ&g&)

Indirect costs (factory overheads)

0

Establishment and sales, 50%; of labour

and supervision 81-00
Depreciation on plant and cquipment,

107, of investment 420-00
Depreciation on kuilding, 59, of total .

cost 38-00
Insurance  ete., 29, on plant and

building 107-00
Interest on total investment, 6197 of

total 568-00
Losses during manufacture, 2 of

direct cost 235-00
Damaged returns and free  sampics,

5", of total cost 589-00
Printing of pamphlets cte. for popu-

larizing the product 120-00

TOTAL INDIRECT COSTS 2,158-00

TOTAL DIRECT AND INDIRECT COSTS 13,938-00

Yield of infant food 6,720 1b.
Ex-factory cost of 1 1Ib. of packed
product 2-07
Ex-factoiy selling price 2.30
Total returns 15,456-00
Profits
Gross profit per day 1,518-00
Gross profit per year 4,55,400-00
Gross profit on investment 17:4%

*The daily production may fluctuate between | and 5 tons, depending on the milk supply which has a
seasonal variation. The average dailv productions is estimated at 3 tons.
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INFANT FOOD FROM BUFFALO MILK

RAW BUFFALO MILK

COLLECTION AND QUALITY CONTROL

PASTEURIZATION

PARTIAL SKIMMING |~

BUTTER,
, GHEE

STANDARDIZATION OF FAT
IN MILK TO 2.5 °f FAT

ADDITION OF BUFFER SALTS
AND SUGAR

CONCENTRATION

ADDITION OF VITAMINS

HOMOGENIZATION

PREHEATING

SPRAY DRYING

PACKING IN CONTAINERS -
UNDER NITROGEN

INFANT FOOQD

FiG. | — FLOWSHEET FOR THE
PRODUCTION OF INFANT FOOD
FROM BUFFALO MILK BY SPRAY DRYING

Adjustment of Composition — To the paste-
urized and partially skimmed milk, an
aqueous buffer solution (pH 7-0) containing
disodium hydrogen phosphate and sodium
dihydrogen phosphate was added.  These
chemicals help in stabilizing the milk during
concentration and in Jowering the curd ten-
sion. Cane sugar in the form of boiled syrup
was then added in the proportion of 1 part
of sugar for 2:5 parts of total milk solids.

Concentration, Fortification, Homogenization
and Drying - —The milk was concentrated
in a  Wicgand-type double-cflect,  high
speed circulating evaporator working under
vacuum (26 in. mereury).  The concen-
trated milk (18 Be) was drawn into a
stainless steel tank and fortilicd with vitamins
in such proportions that the final product
had the following vitamin content? (per
100 g. powder) @ vitamin A, 1500 LU, ;
thiamine, 1'0 mg. ;  riboflavin, 1-0 mg, ;
niacinamide, 60 mg. ; pyridoxine, 0-6 mg. ;
vitamin By, 2:0 pg. 1 vitamin C, 30-0 mg. ;
and vitamin D, 400 1.U.

The concentrated milk was homogenized
under 1000 1b./sq. in. pressure and pumped
into a vertical stainless steel tank where it was
preheated to 140°F. It was then fed into a
Niro spray drier from which the powder was
collected in drums provided with airtight lids.

Puckaging — The powder was packed under
nitrogen in 1 lb. tin containers provided
with tagger top and lever hds.

Cost date --- The estimated cost data for
the production of 3 tons of the food per
day are given in Table 1.
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Beneficiation of Low
Grade Manganese Ores

India exports annually about 16 lakh tons of manganese
ore valued at Rs. 30 crores and this ore is one of the
principal earners of foreign exchange. At the present
rate of mining, the known deposits of high-grade
manganese ore (c. 125 million tons) are estimated
to last only 30 years. The present mining practices
are selective and large quantities of low-grade ore,
which do not find an export market, are rejected.

The Government of India appointed a Committee to
examine the possibilities of up-grading the rejects
through beneficiation and so render them suitable for
utilization. The Committee found that many of the
ores are amenable to beneficiation and recommended
that pilot plant trials (10 tons/day) should be taken up
as a preliminary to the setting up of commercial plants.

Studies on ores from Karwar (Mysore), Tirodi-
Tumsar (Madhya Pradesh-——Bombay) and Banswara
(Rajasthan) have been carried out and data for setting
up pilot plants have been collected.

NDIA is the second largest producer
I of manganese ore in the world and
the reserves of ore are estimated at 125
million tons. On an average about 1.7
million tons of the ore, valued at Rs. 20
crores, arc mined annually ; 80-90 per cent
of this 1s exported. On account of
selective mining, large dumps of low grade
ore are accumulating at mining and ex-
porting centres. For every ton of ore
despatched from the mine, roughly 1 ton
of ore is rejected either due to lower manga-
nese content or smaller grade. At the
present rate of mining, the Indian ore
reserves are expected to last only 30 years.
Since manganese ores are potential earners
of foreign exchange, the beneficiation of
low grade ores is of considerable importance
to India’s economy.

More than 50 per cent of the manganese
ores in India are complex (ferruginous
and garnetiferous) and unlike “simple’
ores which require simple treatments like
gravity separation or tabling for benefi-
ciation, these ores require elaborate and
costly milling treatments.

To ‘investigate the possibilities of bene-
ficiating low grade ores, particularly those
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of Rajasthan and Western India, where
90 per cent of the reserves are located, the
Government of India constituted a Com-
mittee in February 1957. The Committee
sponsored experimental studies on the ores
of Karwar  (Mysore), Tirodi-Tumsar
(Madhya Pradesh and Bombay) and Bans-
wara (Rajasthan) areas at National Metal-
lurgical Laboratory, Jamshedpur and Indian
Bureau of Mines Laboratory, Nagpur
The Committee has concluded that the low
gradc ores are, in general, amenable to
beneficiation.  Projects have been prepared
for the setting up of 10 tons per day capacity
plants for working out conditions for 500
tons per day capacity custom mills to be
cstablished subsequently.

Mysore Ores — The mines in the Karwar
area are estimated to yield annually 60,000-
1,00,000 tons of low grade ore with a mr;mga-
nese content of 25-40 per cent. Being
low in phosphorus content, these ores can
be utilized for the manufacture of standard
grade ferro-manganese. The ores can be
divided into two categorics : (1) those
with high iron content, and (2) those with
high silica and alumina contents. The
first type of ores nced reduction roasting
followed by magnetic separation for the
removal of iron. The second type of ores
can be treated by the gravity concentration
methods of jigging_ and tabling or by electro.
magnetic separation. In both cases the
final concentrates are in  powder ’form
necessitating the operation of sintering of-
briquetting to make them suitable for
metallurgical industries.

A pilot plant of 10 tons/8 hr. capacity is esti-
mated to cost approximately Rs. 10 Jakhs.,

Rajasthan  Ores — About 1,60,000 tons of
low grade ore are expected to be available
for beneficiation from the mines of Banswara
area. A typical ore sample assayed :
manganese, 3882 . iron, 50; aluminga
6-7; silica, 21:58 ; phosphorus, 015 .
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BENEFICIATION OF

barium, 1-51; and calcium oxide, 0-41 per
cent. The principal mangancse minerals,
viz. braunite and polianite were present
in intimate mixture with the gangue minerals,
which were mostly made up of quartz,
garnet, hematite and magnetite. Magnetic
separation, tabling and soap flotation were
not effective in concentrating the ore.
Electrostatic separation employing a - 48
mesh deslimed feed increased the manganese
content from 38:82 to 47-1 per cent, with
an overall recovery of 70-4 per cent. The
concentrate conforms to the metallurgical
grade of ore. The percentage recovery of
manganese can be improved to 8I-1 per
cent by mixing slime with the concentrate,
in which case the grade of the concentrate
falls to 4619 per cent manganese.

Project costs for the setting up of a 10
tons/8 hr. pilot plant (Fig. 1) have been esti-
mated at Rs. 9-15 lakhs.

Madhya Pradesh Ores — The mines in the
Bhandra-Tirodi scctor are likely to provide
more than 1 lakh tons of low grade ores
per year. A representative sample from
Hathora Garra mines assayed : manganese,
20:05 ; iron, 3-71 ; silica, 36:25 ; alumina,
501 ; and phosphorus, 0-25 per cent.
The principal manganese mincrals, braunite
and psilomelane, were intimately associated
with quartz and garnet, the gangue mincrals.
Gravity methods alone, viz. jigging and
tabling did not produce a satisfactory grade
of concentrate on account of the presence
of large amounts of garnct in the sample.
A concentrate of 45 per cent grade could be
obtained by (1) gravity concentration
followed by electrostatic separation, or
(2) electromagnetic separation followed by
electrostatic separation. The first treatment
is prefcrable because of lesser capital ex-
penditure involved in the gravity concen-
tration plant. Sintering of the final con-
centrates raises the manganesc content by
3 per cent, bringing it up to the standard
specifications.

A flowsheet of the pilot plant proposed for
undertaking investigations on the beneficia-
tion of these ores is shown in Fig. 2.

Present Position

The methods commonly adopted at mining
centres for beneficiation are those applicable

MANGANESE ORES

to simple ores, viz. hand sorting, hand
jigeing and mechanical washing and jigging.
There is only one modernized  beneliciation
plant, a 75 tons hour capacity Hoavy Media
Separation plant set up at u cost of Rs. 23
fakhs by the Central Provinces Manganese
Ore Co. Ltd. ar Dongri Buzurg in 1954
A 25 lakh plant is being sct up by Mos
Shritam Durga Prasad at Girwidi Mines,
Shrikakulam. Andhra.

Recommendations

On the basis of results of experimental
studies and the replies to questionnaire sent
to mining companics and other inicrested
partics, the  Commitiee, whife  inicrring
that the low grade ores are, in general,
amenable to beneliciation, huas made  the
following recommendations :

(1) Prior to the sctiing up ol beneficiation
plants or custom mills, it s necessary 1o
conduct pilot plant scale (ests on bulk
samples. For a 500 tons/8 hr. shift capacity
mill, it will be desirable 1o conduct pilot
seale tests on a {0 tons pilot plant. The
pilot plants should be set up at the National
Metallurgical Laboratory, Jamshedpur and
the Laboratory of the Indian Burcau of Mines
at Nagpur. The former would conduct tests
on ores from Karwar, Banswara and Orissa
and the latter on ores [rem Bombay, Madhya
Pradesh and  Mysore.  After completing
this work, the two laboratories will take
up ores ol other arcas. Represcntative
ore samples for tests in the pilot plants
would be supplicd to the plants by mining
associations.

(2) A 500 tons¥ hr. <hift capacity mill
would require an investment of Rs. 50
lakhs. This should be met as Tollows :
loan from the Finance Corporation of
India, 25 lakhs ; mining interests, 10 fakhs ;
Central Government, 5 lukhs; State Govern-
ment, 5 lakhs; the balance of Rs. S lakhs
to be paid by deferred instalments from
earnings of the plant.

(3) With a view to encouraging beneficiation
of Tow grade ores, 5 per cent royalty should
be charged on the ex-works value of the
bencliciated  ore  after  deducting  bene-
ficiation charges, .

29§



Small Industries Corporation —
Progress during 1957—58

Among the measures taken by the Government of
India to ensure balanced development of small and
large scale industries was the setting up, in 1955,
of the Small Scale Industries Corporation. The
report of the Corporation for the year 1957-58,
summarized in this article, reveals that the Corpo-
ration. during the past 3 years, assisted small indus-
trial units in marketing their products, promoting
their o> ports, procuring machinery on hire-purchase
basis and raw material of requisite quality. As
a result of this assistance, contracts worth Rs. 62
lakhs were sccured from Government departments
for the small scale units as compared to contracts
worth Rs. 4 lakhs secured in 1955-56.

An outstanding achicvement of the Corporation
during 1957-58 was the establishment of an Industrial
Estate at Okhla (Delhi) with a capital outlay of
Rs. 50 lakhs.

CONSIDERABLE incrcase in  the
tempo of the activities of the Corpo-
ration was observed during the year

under review. These relate to (1) assistance
rendered to small units in securing govern-
ment orders ; (2) development of small
industrial units as ancillaries to large ones ;
(3) marketing of products including export
promotion : (4) supply of machinery under a
hire-purchase scheme 5 and (5) construction
and management of industrial cstates. To
these activities, two more were added during
the year, viz. (1) establishment of prototype
production-cum-training centres, for which
a projects division has been created, and
(2) import of cycle components for small-

scale cycle assemblers.

Seven wholesale depots were set up 1o
assist in the marketing of products produced
by small-scale industries : nine more are
projected. A move was also made towards
ensuring the supply of standard raw materials;
a depot was opened at Ludhiana for the
supply of iron and stqel requirements of
the small-scale industries located in the

ared.
Under its export promotion programme,
the Corporation sccured orders from Russia
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and Poland for 1,19.000 pairs of shoes. A
lacuna in this programme, viz. absence
of arrangements for the inspection of goods
at any stage was removed by inviting a shoe
inspector of the purchasing party to India
to inspect the goods and finally accept them
in India.

Schemes for the setting up of § ancillar
units have been finalised. Of these fou};
will serve as feeders of components to Mesgrs
Sen Raleigh Industrics of India Ltd. th&e
to Hindustan Machine Tools Privaté Ltd
and one to Messrs Premier Automobile Ltd.
Bombay. s

The Hiure-purchase Division continued to
,-endTr_ ass"lslml]c_e to small-scale units by
supplying machinery on easy hire-

were decentralized and 4 subsidiary cor-
porations formed for the northern, eastern
western and the southern regions. During
the year, 764 applications were recciveg
for 3.075 machines valued at Rs. 2,39,65 310
The value of machines supplied’in’ ali
the regions amounted to Rs. 2383 879
The tnerease in output resulting fr’om, the
setting up of thesc machines has been
estimated at Rs. 53 Jakhs per year. Th
total value of orders placed so far i:)y the
Hire-purchase Division for machines exe
ceeds Rs. 185 lakhs, of which machin ‘
worth Rs. 75-7 lakhs have been delivered °

A scheme for establishing Prototype Pr

duction-cum-Training Centres in differeoi
parts of the country was envisaged on tlll1
basis of an extensive survey of the conditio s
of small-scale industries. The objects ni‘
the scheme are : (1) to design, develop ar?d
manufacture prototypes of small machines
and pass them on to small-scale industries
for manufacture 5 (2) to demonstrat
modern types of machines for the man :
facturfz.Of quality consumer goods in lar o
quantities in the country ; (3) to set i
common facility service workshops nelg

SMALL INDUSTRIES CORPORATION

industrial estates for the benefit of small-
scale industries located therein ; and (4) to
train apprentices. One such centre is being
set up at Rajkot with the financial assistance
of the Technical Cooperation Mission, U.S.A.
to the tune of $4,48,400 for equipment and
$3,60,000 for the services of experts.
Another centre is to be developed at Delhi
with the financial assistance of West German
Government who are contributing equip-
ment worth about 3-15 million DM, besides
the services of 23 technicians, involving an
additional expenditure of 2 million DM.

The Industrial Estatc at Okhla was inau-
gurated on 12 April 1958. With a capital
outlay of about Rs. 50 lakhs, the Estate
is the first of 100 such estates proposed to

be set up in the country. At present the
Estate houses 35 factories in an arca of
40 acres, employing about 1.500 workers.
Subsequently, the number of units is to be
increased to 200 by providing an additional
area of 70 acres. The units in the Estate
produce a variety of articles including radio
parts, cycle components, safety razor blades,
electrical accessorics, coolers, e¢tc. The
annual production in the Estate has been
estimated at Rs. 50-70 lakhs. A Crafts
Design Centre set up in the Estate by the
All India Handicraft's Board will conduct
research in respect of crafts like pottery,
metalwarc-making, cnamel work and stone
carving. The sccond industrial  estate
comprising 34 factories is being set up at
Allahabad.

National Mineral Development Corporation

The Government of India have set up a
National Mineral Development Corporation
(Private) Ltd., with an authorized capital of
Rs. 15 crores for the exploitation of minerals
(other than oil, natural gas and coal) in the
public sector.

Ten million tons of iron ore will be mined
annually over the next 10 years for export.
To begin with, the Corporation will under-
take the mining of 2 million tons of iron ore
in Kiriburu (Orissa) area for export to
Japan. The Corporation also plans to start

copper mining at Khetri (Rajasthan) for
which equipment and technical assistance are
being sought from Poland. The other items
in the programme of the Corporation are the
exploitation of the lead and zinc mines of
Zawar(Rajasthan), sulphur deposits of Anjar
(Bihar) and the diamond mines of Panna.

The Corporation has been empowerced to
create subsidiary companies, wherever it is
found expedient to admit of participation of
State Governments and, il necessary, of
private companies.
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Production of Furfuryl Aleahol

NURPURYL uleobol is tinding increasing
use o8 il raw material for the plastic
and allicd industeies. Polymers result-

ing {rom furluryl aleohoi are cheap and are
marked by good bonding capacity and
resisaice o acids, atkalios and solvents.

Furturyl alechol ds prepared by catalyue
hvdrogenaton of furfuval i the prescnce
ot aickel, cobaly, wluminivm o copper
based catalysts.  OF the vartous catalysts
tricd so far, copper chromite has been
tound ta give ihe highest yicld of furfurvl
aleohol with & minimum of byvproducts.

As o resalt of gnvestigations curried out
at the Shri Ram Institute for Indusirial
Rescarch, Dethin ontimunr conditions have
been  determined  for the preparation  of
furfuryl alcobol by hivdroeenaton of fur-
fural ar atmosphoric prossure using copper
chromite as entaivat,

Preparation of Catalvst - Ammonium dich-
romate was addod o ow solution of copper
nitrade al newral PH using calcium nitrate
as sabilizer. The precipitated material was
dricd and decompored at 300 C. by gradual
heating. The black copper chromite obtain-
ed waus leached in 1O per cent acctic acid,
washed, diizd and deposited on (1) glass
beads or (2) pumice stone {4-10 mesh),
in the latter case, the carrier was mixed
with copper mitraie solwiion before precipi-
tation by ammonium dichromate.  The prect-
pitatc  which ot coated on the surface
of pumice wus diied and decomposed in
the usuzl way. The dried catalyst was

finally filled into the reactor and reduced
in a current of hvdrogen at 200 'C,

The activity of the catalyst decreased gradu-
ally after continuous use, but it could b
reactivated by heating 10 400°C, in air fo?
3 hrooand then reducing in a current of
hydrogen at 200 C. for 3 hr.

Hrdrogenation —— A mixture of electrol t
hydrogen and freshly distifled furfura) ngc
preheated 10 110 C. and passed over “c]s
catalyst (200 ml.) at a constant lemperaty C
in a bench-scale pyrex glass unit. The prc:dumt
comsisting of unreacted furfural furfurcl
alcohol and methyl furan was éonden );i
and the unreacted hydrogen recirculated *

The mixture of furfural, furfurvi .

and ;ncl'hyl furan was di:lillegtylllnélccrog(:l
mospheric pressure up to 100°C. ).

furan (b.p. 63 C.) and an azeon-ocpic2 cthy]
of furfural, furfuryl alcohol and water boill'lre
at 98 'C. were scparated. The distillation o
continued under reduced pressure and WlaS
higher boiling mixture of turfural ';nd fhe
furyl alcohol collected ;  furfuryl ':vqs F”‘q
mated in the distillate by oximutio‘x{ o
hydroxylumine hydrochloride. with

Optimum  Conditions — Maxin i '

per cent) of furfuryl alcohol]::v?s yolglgr(”
by maintaining the femperature of mid
catalyst at 140°C. At higher temperat e
the formation of methyl furan is fay -y
A time of contact of 1-8 sec. was suﬁ?u-r,ed'
Increase in the hydrogen content of thIeth.
mixture favours the formation of f efgds
alcohol ; the yield was 90 per ce ltlr uryl
hydrogen-furfural ratio of 25 . ) ot With
Katnpatia & R. T. Tuampy, J S'(,iKANTI
Res., 17A (1958), 418, S ndust,

»

India 1938 Exhibition

The India 1958 Exhibition, opened
on 8 October 1938 in New Delhi by
the Prime Minister, Shri Jawaharlal
Nehru, represents  a  piloneer
attempt to portray the progress
made in India since independence
in various ficlds — scientific, indus-
trizl and cconomic. The exhi-
bition also gives an idea of the
future plans and programmes, and
the targets to be achieved in the
next few vears.

Spread over an area of 123 acres,
the exhibition is divided inlo 22
centres with 169 pavilions and
135 stalls.  The exnibitors,
nunbering over 300 include re-
seurch and technological institu-
tions, universities, industries,
got ernment departments. including
scientific surveys, defence, trans-
port, irrigation and power, food
and agriculture, labour, etc. An
all round progress is  evident,
particularly in the development
of power resources and industrial
raw materials and production of
engineering and utility goods.

Besides presenting an  integrated
picture of the march of India
towards self~sutlicicney in the pro-
duction of different  industrial
products. the cxhibition is infor-
mative and educative. Working
models of sugar, cement and other
factories. refineries, ore beneficia-
tion plants, pilot plants of different
processes worked out for the manu-
facture of a variety of products,
units demonstrating the working
of coal mines and wusherics, ship
building techniques, hydro-
electric power generation, methods
of oil prospecting and  various
other applications of science in the
service of man, were some exhibits
which  attracted  considerable
attention.

Resourees and Raw Materials

Minerals — The  Geological and
Mineral Centre housing the stalls
of the Indian Burcau of Mines,
Geological  Survey of India,
National Coal Development
Board, and the Oil and Natural Gas
Commission presents the mineral
prospecting work carried out by
these organisations. The valuc

of ores and mmerals produced in“7for meeting the needs of the

India has risen from Rs. 64 crores”

in 194% 1o Rs. 127 crores in 1957,
The Indian Burcau of Mines has,
with the help of models, charts and
photographs  given a  graphic
picture ol the different  steps
mvohved in the survey, mapping,
drilling and mining operations for
mineral production.  The different
methods  adopted for upgrading
low-grade ores have been demon-
strated with the help of working
nmodels.  New  mineral  deposits
proved as a result of the Bureau's
work include 192 miilion tons of
iron ores, 85 million tons of lime-
stone,  10.3 million  tony  of
dolomite, 0.5 million tons  cf
manganese ore. 2 mittion tons of
magnesite and 681 million tons of
coal. The prospecting work the
Oil and Natural Gas Commission
is carrying out for discovering new
deposits of petroleum is demon-
strated with the help of charts and
photographs. Models put up by
the National Coal Development
Board include a section of the
working of a coal mine, a coal
washery and a coke oven.

The various stages in the cultiva-
tion and production of rubber are
shown with the help of photographs
in the pavilion of the Rubber
Board. The present annual pro-
duction of rubber (23,800 tons)
falls short of the requircements by
about 8.000 tons. Among the
steps being taken to make up the
deficiency are introduction of
improved and high-vielding strains
of rubber plants in the areas already
under cultivation and introduction
of rubber cultivation in Nicobar
tslands.

Electric Power — The present total
instalied capacity for electric power
is 3.4 million kW. and this is
expected to be raised to 6.9 million
kW. by the end of the Second Five
Year Plan.  In the pavilion of the
Central Water Power Commission,
the details of about 2 dozen hydro-
clectric and irrigation projects are
demonstrated with the help of
photographs, relief maps and live
models. The power generated
from these projects will be utilized

expansion envisaged in the existing
industries and the needs of new
ones. The Nangal Fertilizer and
Heavy Water Factory will utilize
the power generated at the Bhakra
Project and the aluminium and
calcium carbide industries will be
provided power from Hirakud
Project. The water stored at
different  dam sites  constructed
under the multipurpose Damodar
Valley Project commands a power
potential of 1,04,060 kW. and the
industries fed by the power gene-
rated include those producing iron
and steel, cement, fertilizers, glass
and ceramics, cte.

Atomic Lnergy -~ Diflerent aspects
of the work relating to the peaceful
uses of atomic energy are shown
in the stall of the Atomic Energy
Department. Models of the 3
atomic  reactors — the  Apsara,
which attained criticality in 1956,
the Zerlina and the Canada-India
reactor, which are nearing comple-
tion — are on display. Apsara, a
reactor of the pool type with the
core suspended from a movable
trolley in a targe pool of deminera-
lized water, is providing isotopes
for work in different fields. Zerlina,
designed to operate at a maximum
power level of 100 kW, is to be
used lor studies relating to new
fue! clements and design of new
reactor systems.  The Canada-
India reactor will be fuelled with
naturitl uvranivm and will meet
almost the country’s entire require-
ments of radioisotopes, besides
providing facilities for physics and
engincering research.

Tron and Steel — The efforts made
to meet the increased steel require-
ments of various industrial fields
resulting {rom the rapid all-round
cxpansion are depicted in the
pavilion of the Hindustan Steels
Ltd. With the aid of charts,
photographs and models, the
methods of steel production in the
steel projects now under way, viz.
Bhilai, Durgapur and Rourkela
are described. The Bhilai plant,
cstimated to cost Rs. 1,310 million,
wilt have a capacity of 1 million
tons of ingot steel per year. The
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BASIC-LINED CONVERTOR USED IN THE

FOR PRODUCING STEEL — OXYGEN UNDERL./]\D'PE};&CLF]??
OF 100-230 LB./SQ. IN. IS INJECTED INTO MOLTEN PIG
IRON WHEREBY IMPURITIES LIKE SIIICON M»-\N(“/‘\]\'l i
PHOSPHORUS, CARBON AND SULPHUR ARL wovis
WITHIN 10-18 MIN, ' bormovip

. NI VIS
TOR LNDLYR CONS YR CIWYS ANY
ABAY -V wacaow, WALLCS AN
ARTION, WAL N LD S L NRY
PUIRLY NS Oy ACEEN LRI VOV S.

)DEL OF THI COKE OVIN AND
YRODUCTS RECOVERY PLANT
GIRIDH — THE OVEN HAS A
PACITY OF 00 TONS COKFE!
Yo AMMONIUM  SULPHATE,
VENT  NAPHTHA. MOTOR
ZOL AND CRUDE NAPHYHA-
I CAN BL RECOVERED AS

RODUCTS.

{ODEL OF A COAL WASHERY — THE ASH CONTENT OF
(GH-ASH COALS CAN BE REDUCED BY SUBIECTING
4EM TG FLOTATION, AND THE COALS RENDERED
JFTABLE FOR METALLURGICAL USES.

’

FLOTATION CLLES USED FOR
BENEFICIATING 1OW GRADIE ORES - FROTHING AGENTS
LIKE NANTHATES AND  PINI OIL. ARE ADDED TO A
SUSPENSION OF THE ORI IN WATER AND AIR PASSFD
THROUGH 1T ; THE ORE PARTICLES ARL CARRIED BY
THE FROTH, AND THE GANGUE 18 LEFT BEHIND.

WORKING MODEES OF

i\//[\?r[)(r)LYm THE SINDRI FEH
1()&3/1) WILL BE SHORTI
' AY)ANDTHED()UB! S
MMONIUM NITRATE (70";5

A
MMONIUM SULPHATE (960 T¢

TILIZER FACTORY — THE

PRODUCING  UREA (400
\LT AMMONIUM SULPHATE-
NS/DAY) IN ADDITION TO

INS/DAY).

M()I[:]].‘l. ()P" THE BRIQUETTING PLANT UNDIR FRECTION
/’;1?';0 0}8’0\’111,1 ~= THE PLANT WILl HAVE AN OUTPUT Of
3,80, METRIC TONS OF CARBONIZ b

b NIZED >
R VEAR BRIQULTTES
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capacity is to be subsequently
raised to 2.5 million tons. The
plant will have 3 blast furnaces,
cach converting 1,135 tons of pig
iron into steel per day. The
Durgapur plant, also with a
capacity of 1 million tons of crude
steel per day is estimated to cost
Rs. 1,380 million. There will be
3 blast furnaces of 1,250 tons
capacity per day and 7 open hearth
furnaces, each of 200 tons per day
capacity. The Rourkela plant
with a capacity of 1 million tons
stee)l will also have a byproducts
plant for the recovery of useful
chemicals like heavy and light tar
oils, pitch, phenol, naphthalene,
benzol, etc. from coke oven gases.
One-third of the total steel produc-
tion will be carried out in 4 open
hearth furnaces and the rest by
3 L.D. converters.

New Processes and Products

The Science Pavilion, organized
by the Council of Scientific and
Industrial Research, presents a
composite picture of the develop-
ments in science and technology,
with special emphasis on the role
science and technology are playing
in solving the industrial and eco-
nomic problems of the country.
For the first time, the methods by
which the know-how of com-
mercial processes is developed and
applied to the transformation of
raw materials  into  industrial
products have been demonstrated.
Among the exhibits from over 60
institutions,  including  national
laboratories, technical institutes
and university research depart-
ments are pilot plants, instru-
ments and  appliances, new
processes and techniques. and new
products. Prominent among the
pilot plants are those relating to
the production of rice bran oil,
multipurpose food. protein hydro-
lysate, vitamin C, bacterial amylasc,
halnia and zirconia, cthylene di-
chloride, plasma substitute, domes-
tic coke, low and high temperature
carbonization of coal and Fisher
Tropsch  synthesis and clay
washing.

New  processes  demonstrated
include those for curing concrete
with the help of electricity, wet
rinding of mica, anodising of
aluminium, recovery of useful
chemicals from Sambhar and sea
bjtterns, preparation of coumarin,
phthalic sanhydride, lounginin (a
flavouring agent from cloves), de-
hydrated castor oil, Citicide (an
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insecticide from turpenting), table
salt and preservation of fruits and
vegetables,  Among the working
models exhibited, the one demon
strating  the L., Process  for
producing steel from pig iron
attracted  considerable  attention.
The process, which will be adopted
at the Rourkela Sieel Plant has
been worked out at the National
Metallurgical  Laboratory. Jam-
shedpur.  Tae process  involves
injection of oxygen under a
pressure of 100-2301b. sq. in. into
molten pig iron in a basic-lined
converter  which  helps  in the
removal of impurities hike silicon,
manganesc, phosphorus,  carbon
and sulphur.

Other working models exhibited
are : bangle making furnace.
lindane treatment plant for grain
storage bags, Durotfume process for
insect-free  storage of  grains,
cyclone washer, wind mill, ete.

New products exhibited include :
optical glass, mica bricks, chemical
porcelain,  Thackeron  stainless
steels, aluminium  master alfoys,
boron-free enamels, sclenium free
railway signal glass, liquid rubber,
foam glass, lisasorb (a composition
for absorbing CO.) carbion (an
ion-exchange rvesin tor softening
water), resin from coal tar, Hykole
(a decolourising agent from coul)
and infant food.

Instruments and Appliances

A varicty of instruments  and
equipments. useful in industry and
rescarch and for teaching have
been exhibited. These include :
A TEAM analogue computer,
nuclear induction apparatus,
thermal  ionization  apparatus,
interferometer,  electronic  Jiff-
raction camera, spark counter. a
new primary wet cell, vertical type
mercury cell for clectrolvsis of
sodium  sulphate,  electroplawe
thickness tester, micro high pres-
sure autoclave, pencil  testing
apparatus, apparatus for measuring
vacuum in sealed cans, remote
control pipetting device, magnetic
stirrer, rotary shaker, sodium press,
clectronic  flame detector, ultra-
sonic alarm. spin pasteurizer and
hearing aids.

Industrial units of the Defence
Ministry have put up a number of
instruments such as chronographs,
communication receivers, (rans-
receivers, transmitters,  micro-
scopes, film projectors, prismatic
binoculars, microtilm  readers,

gh'olovcnlarg?rs, e, which are
cing  manufactured for cjvili.
oo Civilian
Among the  manutuciurers of
routing scientific,

i surveying
optical and drawing inslmm}:‘nl%,
National  Instruments (Privuté;

Lid., Caleuir, Andhry Scientitic
Works (Private) Lid., Masutipat-
nam, Hargolal & Sons, Ambill;l '1‘nd
Associated  Instrument M;mu;"'lc
turers,  Calcutta, displayed SlICh
mstruments as theodolites p'iﬂt()—
graphs, microscopes, po?s‘l—:)ﬂicc

boxes,  thermometers, balances
ovens and  genera| luboratory
apparatus, Y
Industry

('/1()1)1[(‘(]/ Indiistry — The  mog
mpressive stall i the 500101‘10?i
the one put up by the Sindsi
Fertlizer Factory,  With the | ‘]l
of models, the working of ][L}p‘
factory and its expansion pla v
which are in the fina) ph'\sé of
completion,  are dcpictcdh T}?‘*
processes which wiil be ;u.iovlfl
for the manufactine of ureg l' (21
double salt (ammonium \‘ul|L7h":?

ammonium nitrate) Nom coke 0‘\'0&
gases have been explained wﬁl1 thII
help Qt‘ flowsheets., Durin thL
past 7 years, the fzxctoryg h'c'
produced about 2 million tons of
umm(_)nium sulphate. rcmllin: gf
a saving of over Ry, 60 crorcﬁ i
forcign  exchange. The prc§'m
output of ammonium 5Llthlll“Lr}F
960 tons dav.  The 1‘;\&‘(01'\"' i
expected to swart producine 4()1(;
tonsiday  urca and 70 logw" i

d_ouh!c salt in the negr t'uunchrmy

The growth and evpans
antibioticy induxllrv].\loi]; of t|he
country is shown in the sl'llllfkf
Hindustan  Aniibioties [ (4 | Tf\x)
l;lcrory' at simpri is gt brcs' 0
producing about 26 million mE’:I
units of penieitlin per year wht'l?i1
15 40 per cent of Indiu's x"cc uil'“
ment. By the end of the Sclc Ie(i
Five Year Plan, the factory wil(l)rt])
producing cnough penicitlin tc
meet the country's entire re ui'o
ments. A schemie is wlsg inqh'llne(i
Lo set up a plant for the produc(‘io
of 45,000 ky. streptomycein g ?1
dihydrostreptomycin - per car
An 1ntcrpsting atl-glasy wor)lfi(“;
model of a plant in (he stall n%"
Hindustan Insecticides ‘ Lt(()j
dcmo‘nst‘mtcs‘ the use of &0m res-
sed air for pulverising solids pres:
An impressive display of exhibits
depicting the growth of 1.C.] w‘ .

an outstanding  exhibit in tli'lls
private  sector. The Rishri
shra

tactory of the I.C.L. is at present
producing liquid chlorine, caustic
soda, hydrochloric acid, gamex-
ane, B.H.C. and Dulux and Duco
paints ; a plant for the manu-
facture of Alkathene is also being
set up here.  In collaboration with
the Government of India, the firm
has set up India’s first explosives
factory at a cost of Rs. 4 crores at
Gomia.

Prominent among the other parti-
cipants in this sector are: Arul
Products. Atul (acid dyes, direct
dyes, naphthols, sulphur Ablack,
Caldon Jade Green, sulphathiazole,
nikethamide,  iodochlorhydroxy-
quin, sulphadiazine, tolic acid,
Achromycin etc.) . National Che-
mical  Industries,  New Delhi
(textile dyes like Indigosol, Kambo-
gen, Nativogen and Kambothol);
Sahu Chemicals, Calcutta (soda
ash-zmmonium chloride fertilizer,
paper and paper boards, cements,
etc.) ; Glaxo Laboratories,
Bombay (pharmaceuticals, anti-

INDIA 1958 EXHIBITION

biotics and vaccines) ; Sarabhai
Chenticals  (pharmaceuticals, cos-
metics ctc.) and Tata Chemicals
(perfumes, soaps, cosmetics cte.).

Heavy Engincering — The parti-
cipants in this group, numbering
about 25, have displayed a variety
of goods including locomotives,
automobiles. diesel engines, lathes,
milling machines, etc. The most
imposing stall is that of Tata
Engineering and  Locomotive
Company, who are pioneers in the
manufacture of locomotives and
automobiles in India.

tn the ficld of machine tools,
Hindustan Machine Tools have
exhibited a variety of products —
two types of lathes, six types of
milling machines and ten types of
radial drills. The factory is meeting
about 20 per cent of the country’s
requirement of machine tools.

Light  Mechanical Engincering,
Electrical and  Utility  Goods —

Cycles and cycle components;
sewing machines, and electrical
goods like motors, transformers,
transmitters, reccivers, amplifiers,
fans. cte. manufactured by small
and farge entreprencurs in ditferent
parts of the country formed the
bulk of exhibits in this category.
The present production of cycles
(12.5 lakhs/year) and  sewing
machines (3 lakhs/year) equals the
targets set for the ycar 1960- 61;
a considerable export market
has developed for these products.
Prominent among the articles
whose manufacture has been taken
ap for the first time in India are
refrigerators  (Mis Godrej-Boyce
Co. Lid., Bombay) : photogruphic
enlargers (K. B. Industries, Luck-
now). and dental chairs (Bharat
Dental & Medical  Supply  Co.,
Lucknow).

Among other  participants in
industrial scctor are large and
small scale textile, jute, g_luss and
ceramic and paper industries.
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Production of Acrylonitrile

new process for the manu-
acture of acrvlonitrile Has been
developed up to the stage of a
arge experimental plant {capacity
30 tonsimonth) by the Knapsack-
Griesheim  A.-G. of Knapsack
near Cologne. The process uses
acetaldehyde and hydrocyanic acid
as the raw materials and its special
feature is the method adopted for
stabilising and then decomposing
the oxy-propiononitrile (lactic acid
nitrile) formed in the first stage
of the reaction. The process is
of special interest in that it marks
a return to the use of ethylene as
the original raw  material  Gn
addition  to  hydrogen cyanide)
for acrvlonitrile manufucture.

= >

Advantages claimed for the Knap
sack process are : (i) the yield
of acrylonitrile is 10~15 per cent
higher than in the acetylene
process, (i) raw material costs are
13-14 per cent less, (iii} acryloni-
trile produced is of higher purity,
(iv) the process is safer, and
(v) the siting of an acrylonitrile
factory is not dependent on the
local availability of acetylene.

The  Process — Hydrocyanic  acid
15 introduced into a vessel supplied
with arrangements  for efficient
cooling and powerful agitation.
Sufficient caustic soda {20 per
cent) is added to bring the pH of
the solution to 7-7-5. The exact
equivalent of acetaldehyde is then
added under cooling and agitation.
On completion of the reaction,
the lactic acid nitrile formed is
stabilised by the addition of
0-2-0-5 per cent of phosphoric
acid.  The nitrile is of 97-98
per cent purity and can be used
directly foracrylonitrile production.

The lactic acid nitrile is split
into acrylonitrile and water by
direct heating in  the presence
of phosphoric acid by hot com-
bustion gases at about 600 C.
Under  these  conditions  about
two-thirds of the starting material
is comverted to acrylonitrile and
the balance split into the original
hydroovanic acid and aeetaldehyde.
The hot gases are cooled and the
phosphoric acid  separated by
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quenching with recirculated phos-
phoric acid as a 30 per cent
solution which is reconcentrated
to 85 per cent strength for reuse
in the process. — Chem. Tr. J.,
143 (1958), 271.

Alcoholic Extraction of
Cottonseed Qil

Pilot plant studies at the lowa
State College, Ames, U.S.A. on the
ethanolic  extraction of cotton-
seed oil have established that the
process is industrially feasible.

In the pilot plant (capacity 10 1b./
hr.), cottonseeds are dehulied by
passing them through a pair of
corrugated rolls and separating
the loosened hulls by screening.

The resulting meals ar j

to @ moisture content %fac]ljousteedr
cent and flaked on a et of l’Lg

ratory flaking rolls, The ﬁ‘akg;
are carried through the solvent
by a continuous chain <onveyor
having cireular skeleton-ik
flights which produce a positive
non-agitated, conveying action 'meci
at the same time allow COlll’l‘[C'
current flow of solvent throu l};
the mass of flakes. The conve s
Is a roller c¢hain (pitch 3/8 iyor
length 24 ft. 9 in to which 2‘ .
mtuched, at 3-n, intervalg c're
cular flights. The loop Gasilr-
through which the conveyor travnlg'
15 constructed of standard 2 ?5
stcc! PIpe Interspaced by .,lan.
sections along the extraction sec%‘ioss
for close'lnspcction of materi'lr}
flow. ThISAC&lSing Is surrounded l;
a - steam  jacket of 4 ip. pi .
ulor)g s upper horizonty] len '11)}?
to form one of three meal des%l
ventizer or drier sections E i
tracted meal is discharged frém tt);A
conveyor chain at the left-h q

and
Cottonseeds
Delinter Linters
Dehuller
Screen T Hulls ——
Conditioner
Dry
Floke flokes Meat Finisheg
l Drier Extractor meatb
Miscello | Solvent
Ethanol
Cooling loyer .| Filter £cycle
and o
Settling Tank 217" Rgtcr?;s:ﬁd

Filter

Ethanot |
vapor

l Condenser

Fresh

ethanol

oil
r Stripper

0l

Fi16i. 1 — FrowsSHEET FOR ETHANOLIC EXTRACTION OF COTTONSEED,
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end of the first drier section
through a connecting chute into
the second drier section. The
second and third dricr sections
consist of 2} in. pipe, surrounded
by 4% in. steam jackets, and
connected through another ver-
tical chute at the discharge cnd
of the second section. Al sections
are insulated by | in. layers of
magnesia  pipe conveyor. The
meal is conveyed through the
second and third sections by
means of specially constructed
spiral ribbon conveyors driven
by a pair of bevel gears connected
to the main drive spced reducer.
The last 12 in. of the final drier
section consist of solid screw
conveyor flights, which permit
the formation of a plug of extrac-
ted meal at the final discharge
opening, preventing cxcessive losses
of solvent vapours.

Ethanol is introduced near the
centre of the right-hand riser leg
of the extractor casing through a
small, stcam-jacketed heat ex-
changer and a rotameter. Final
miscella is  withdrawn through
a screen in the left-hand leg of the
extractor casing. A hydrometer
well in this miscella line determines
the concentration of oil in the
exit miscella at any instant.

Two water-jacketed condensers,
connected to the drier sections
at points in the two connecting
chutes, effect recovery of solvent
vapours produced in the driers.

Steam is introduced into the drier
section jackets and brought to the
desired pressure prior 1o the
beginning of each run. The ex-
tractor drive is set into motion,
and flake feed is started at the
same time as solvent feed so that
the extraction leg of the unit is
filled with flakes and solvent
simultaneously.  Flaked cotton-
seeds are fed in 5-1b. batches, each
batch being timed to determine the
feed rate for each run.

Solvent flow rate is controlled by
a valve above the rotameter in
the solvent delivery line and
temperature by regulation of steam
pressure in the heat exchanger.
The optimum conditions for ex-
traction are : ethanol concen-
tration, 954 per cent; solvent
to feed ratio, 3; extraction
time, 75 min. The residual oil
in the meal under these conditions
is 1-54 per cent.
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A flowsheet for the process is
shown in Fig. |.—J. dmer. Oil
Chem. Soc., 35 (1958), 277 . 30
(1953), 611.

Purification of Benzene

A method of purifying crude
benzene (94-97%,) has been deve-
loped by LEsso  Research &
Fngincering Co. (E.P. 794,555).
Benzene containing impuritics such
as hexenes (2-5°7,), C4 dienes
(0-1-19,)., acectylenes (0-29%) and
paraffins (0-0-59)) is washed at
60~200 F. with 20-67 per cent
of its weight of aqueous sulphuric
acid (80-90°%; by wt.) Benzene
is separated from the acid layer,
washed with aqueous caustic alkali
and fractionated. The purityg
of benzene obtained is 99 per
cent or more. - Chem. Tr. J.,
143 (1958), 180.

Process for Upgrading Gasoline

A new process for upgrading low
octane gasoline has been developed
jointly by Gulf Research and
Development Co. and  Universal
Oil Products Co., US.A. The
process involving hydroisomeri-
zation, consists in passing the
low-grade, light-weight  liquids
rapidly over a bed of platinum
in the presence of hydrogen
under moderately high pressure.
Hydroisomerization rearranges the
molecules of the low-grade pentane
and hexane portions of straight-
run gasoline to form the more
desirable isopentanc and isohe-
xane. The change raises the 88
research octane number of normal
pentane to about 106 octane for
the isomerized pentanc. The
octane number of hexane s
raised from 65 to over 95. At
present, pentane and hexane are
added to a pool of gasoline
fractions, increasing the amount
of gasoline available, but re-
ducing the total octane rating.
The hydroisomerized  gasolines
give better auto performance
because they possess supcrior
“road”" octane numbers. — Sci.
Newslett., 71 (1958), 388.

Concentration of Fruit Juices

A new low-temperature (13-30°C.)
evaporation process for concen-
trating fruit juices has been
developed on a semi-industrial
plant scale at the Refrigeration
Centre of the Agricultural Schoot
of the Milan University, Italy.
Fruit Juices of excellent quality
and stability can be produced

without using additives. Power
consumption is of the order of
100-130 Whr. per kg. of evapo-
rated water. The process climi-
nates the use of stcam boilers
and thus saves appreciable in-
vestments.

The fruit is delivered to the pro-
cessing plant and goes through
the following stages:  weighing
unloading, sorting and temporary
storing :  pressing.  homogeni-
sation and dcacration ;  storing
in stainless steel tanks ; and
evaporation and concentration
by the thermocompression
principle.

The water is evaporated at a low
temperature and the steam thus
raised is compressed thereby raising
the temperature.  The compressed
stcam 1s used as heating fluid in
the cvaporator.  Concentration
thus  takes place  without  heat
from other sources, only the power
needed  for  compression  being
required.

It is also possible 1o remove and
recover volatile aromatic substan-
ces which frequently impart un-
pleasant odour to fruit juices.—
Europ. Tech. Dig., 4 (No. 4) (1958),
43.

Concentration of Nitric Acid

In a new process (named Maggie)
developed by  Hercules  Powder
Co., US.A., magnesium nitrate
is used as the dehydrating agent
for concentrating nitric  acid
instcad of sulphuric acid used so
far. A 50 ton/per day unit
working on the new process has
been in operation at Parlin, New
Jersey, for one year. Some of
the advantages claimed for the
new  process over the sulphuric
acid process are: (i) capital
outlay is reduced by 30-40 per
cent, (i1) operating costs arc lower,
(iii) yield is about 99 per cent,
(tv) nitric acid produced has a
purity of over 99 per cent, and is
free from sulphates, and (v) air
pollution problems are solved.

Initially, a mixture of magnesium
carbonate and dilute nitric acid
(60-61 per cent) is charged to an
evaporator, where  magnesium
nitrate is formed and its concen-
tration goes up to about 72 per
cent.  The solution (temperature
100'C.) is then fed into the
cvaporator column which has
mechanical trays instcad of the
conventional packing. To over-
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come the corrosion problem, the
concentration of free nitric acid
in the solution is not allowed to
increase beyond O-1 per cent.

The magnesium nitrate solution
and the feed acid are fed into the
dehydrating tower almost at the
same level. As they descend,
the salt, with strong affinity for
water, starts picking it up near
the feed tray, making the concen-
tration of nitric acid solution
higher than the azeotrope so that
nitric acid distils over.  Almost
no nitrogen oxides are formed.
Nitric acid is condensed and
cooled and a part of it recycled
to the top of the column.

Magnesium  nitrate  solution of
55-70 per cent concentration (temp.
170-80"C.) collecting at the base
is re-evaporated to 72 per cent
concentration and reused. A
flowsheet of the process is shown
in Fig. 1.— Chem. Engng. News,
36 (23) (1958), 40.

Electrorefining of Nickel

The International Nickel Co. of
Canada has  developed an
improved process for electrore-
fining of nickel. Named °New
Inco Process ", the new procedure
is regarded as revolutionary in
the ficld of clectrorefining. Instead
of metallic nickel anode used in
conventional  processes  the new
process employs sulphide anodes
which are cast directly from the
Ressemer  muatte. The process
has the additional advantage of
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making possible the recovery of
clemental sulphur, selenium and
cobalt.

During clectrolysis, nickel sulphide
anode corrodes smoothly, passing
the nickel and other base mctals
into solution, Jeaving an anode
sludge consisting of elemental
sulphur, the precious metals and
insignificant amounts of undissol-
ved sulphide. Optimum condi-
tions for carrying out the electro-
lysis are: anode potential 12
volts and sulphur content more
than 23 per cent.

The anode siudge contains 95
per cent elemental sulphur, 015
per cent elemental selenium, and
the remainder precious metals
and sulphides. Elemental sulphur
and sclenium are separated by
melting and filtering the sulphide-
anode sludge ; the resulting filter
cake contains about 50 per cent
of sulphur and all the precious
and base metals of the sludge.
The cake is re-melted and cast
into secondary sulphide anodes,
which are used for clectrolysis in
the pilot plant. The anode sludge
produced from the secondary
anodes contains about 90 per
cent elemental sulphur, which is
recovered by filtration. The
residue, containing about 10 per
cent of precious metals, is chemi-
cally processed tor the recovery
of precious metals. Separation of
sulphur from selenium is effected
by a distillation process which
has been developed in collaboration
with Blaw-Knox Co.

Cobalt is precipitated

nickel clectrolyte by sclc‘;rt(i)vn; Ot)t(\.e
dation with  chlorine, and uftel;
hydrolys_m to cobaltic hydroxid
and calcination to oxide, is eith ;
marketed in the form of oxigi
(cobalt content 70 per cent) .
treated further for the producti(?l~
of electrolytic cobalt(99-55 per cenr:
pl)glgxl)r). — Nickel Bull,, 31 (1958)

Plastic-coated Steel

The Bg-iti.sh Iron and Steel Research
Association  have developed g
process by which plastic-cowtea
steel (named * Plasteel ’) can‘ b
produced continuously by bondincv
polyvinyl chloride to steei stripb
A pilot  plant producing steei
laminate up to 2 ft. square is in
operation.

The adhesion obtained between
the P.V.C. film  (thickness
C.0014-0.012 in) and the steel
strip 1s such that the product is
comparable to quality laminates
in strength ;  the plastic stee]
bond withstands higher tempe-
ratures than other  commercial
lammates: Some of the advan-
tages claimed for Plasteel are :
(1) 1t is not necessary to phos-
phate the steel surface as in other
laminating procedures; and (ii) the
laminate can be readily pressed
formed, deep-drawn, sheared and
punched without damage,

The decorative and rotecti
: & tectiv

properties  of Plasteel pmakem{iet

suitable for wall~panelling, tele-

-~

vision cabinets and switchboard
panels.—BISRA Annu. Rep. (1957),
36.

Industrial Production in First
Four Months of 1958

A steady increase in industrial
production in India has been
maintained during the first four
months of {US8 according Lo
figures  available  so  far.  the
average index of production being
141.7 against 137.2 for 1957,

The output of cement during
January-April 1958, was slightly
over 2.2 million tons, as against
the total production of 5.4 nuliion
tons in 1957, The number of
diesel  engines  produced  during
the four months was 7,530, while
the total output for the whole of
1957 was 16,548 Similarly, the
number of electric tans nroduced
was 2,009,000 as against 5.24.400
in 1957. The number of bicycles
produced was 3.2 lakhs as against
7.9 lakhs m 1957,

The value of muachine tools
produced during the four months
was  about Rs, .36 crores  as
against the total output of Rs, 2.5
crores during last’ year.  About
25400 power-driven pumps were
manufactured during the period
as against 63,600 during 1937,
The output of electric motors
was (91,400 H.P.; the tigure for
1957 was 469,200 H.P. About
64,000 radio receivers were pro-
duced during the four months,
the output for 1957  being
1,90,300, The number of sewing
machines manufactured was 64,900
as against 1,66,600 in 1957,

Among chemical industries, the
production of caustic soda, soda
ash., paper and paper board,
power alcohol and sulphuric acid
has gone up. Among melal
industries, aluminium has shown
a rise, the production being 2.755
tons as against 7,770 tons for
1957. The production of stecl
was 45,000 tons.

In a few industries like automo-
biles, thc output has declined
somewhat due to restricted import
of components. There was also
some decline in the output of wood
screws, twist drills, grinding wheels.
hurricanc lanterns, cte. due to
restricted demand.

During the first hall of this year,
502 applications were received for
setting  up new industrics  or

NOTES & NEWS

expansion of existing industrial
units.  Of these, 420 schemes
were approved under the Indus-
trics Act. The break-up of the
approved schemes is as follows :
Heavy chemicals. 58 ;  industrial
machinery, 34 ;  clectrical machi-
nery, 38 ; pharmaccuticals and
drisgs, 28 : glass and ceramics,
37 ; cotton textiles, 38 arti-
fickdd sitk, 19 and paper, 12,

lacreased Production of
Cottonseced Oil

An intensive campaign s being
launched 1n the  Community
Development areas on a recom-
mendation  made by National
Conference on Community
Development  held  recently — at
Mt. Abu to encourage the extrac-
tion of oil from cottonseed and the

use  of  cottonseed  cakes as
cittlefeed.
Though India  produces about

14 Jakh tons of cottonseed, hardly
I lakh tons are being used for
oil extraction. The bulk of the
seed is fed to cattle.  Investi-
gations have revealed that  the
nutritive value ot cottonseed and
cottonseed cakes ts nearly the same
for work bullocks, and that the
fat in the whole cottonseed is not
fully utilised by the cattle.

Apart from the educational
campaign, the use of cottonseed
cake is proposed to be popularised
in all government breeding stations,
dairy farms and livestock research
stations.

Panel for Leather Industry

The Government of India have
constituted a 21-member  panel
to draw up a programme for the
development of leather and lcather
goods industry.

The panel will assess the present
production of various types of
lcather and leather goods in
relation to the current as well as
future demand. It will also study
the requircments of raw materials,
chemicals, machinery, etc., and
suggest how best indigenous mate-
rials can be utilised and their
availability increased.  Methods
adopted by  manufacturers of
leather and leather goods will be
examined and ncw lines of deve-
fopment  will be rtecommended.
The panel will assess the cxtent
to which the present  capacity
of the industry is being utilised

and suggest ways of improving the
quality of the goods manufactured,
and steps for maximum utilisation
of surplus capacity for export.

Shri M. L. Khaitan of Messrs
Bata Shoe Company, Calcutta,
is the  Chairman of the panel
which includes persons interested
in the manufacture and trade
of leather and leather goods,
representatives  of  the Leather
Export Promotion Council, the
Central Leather Research Institute,
the Inspector-General of Forests
and representatives of the Govern-
ment departments concerned.

Sitk and Art Sitk Mifls’
Research Association

The cighth annual general meeting
of the Silk and Art Silk Mills’
Research Association (SASMRA)
was held in Bombay on 15 Scp-
tember 1958 ; Shri Shantilal M.
Mehta, Vice-President of the Asso-
ciation addressed the meeting.
The SASMRA was formed under
the auspices of the Council of
Scientific & Industrial Rescarch
with a view to effect improvements
in the quality of silk products and
encourage the utilization of indi-
genous materials  tor art silk
manufacture. The Association
has collected Rs. 44.49 lakhs for
the establishment of a Research
Institute, the building for which
is nearing completion.

The Association in collaboration
with the Indian Standards Insti-
tution have prepared draft Indian
Standards for various sorts of
rayon fabrics such as Taferta
or Shioze, Plain Sari
Cloth, Rayon Half Crepe, Half
Crepe Saree Cloth, Rayon Crepe,
Rayon Satin, Georgette and
Crinkle Georgette, Voiles, Ninons,
Chiffons, Linen, Jacquard Fabrics,
Sharkskins and Baby Sharkskins,
and they are now being circulated
by the Indian Standards Institution
for eliciting comments.

A monthly journal, The Silk and
Rayon Industries of India, to serve
as the official organ of the Silk &
Art Sitk Mills’ Research Association
started publication from January
1958. The periodical presents in-
formation on the activitics of
the Association, Silk & Art Silk
Mills' Association Ltd., and the
Silk & Rayon Textiles Export
Promotion Council, plant and
eguipment, enginecring and tech-
nological advances, and the latest
market reports and statistics.
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A small nucleus of Textile Testing
Laboratory was started  from
January 1958, A unit for physical
and chemical testing of natural
silk fabrics was set up in response
10 the request of the Sitk & Rayon
Textiles Export Promotion Council.
Up to the end of August 1958,
the faboratory tested and cegtified
natural silk piccegoods valued at
about Rs. 20 lakhs; on an average,
goods of the value of Rs. 10,000
were examined and tested every
day. The Assoctation iysued 640
Inspection Certilicates 1o various
exporters.  The goods received for
inspection inctuded sarces, printed
and jari embroidered, scarves,
rumals. blouse picces and  Ornis
{a kind of dupatia), Tussah sitk,
coarse couting lining fabrics, spun
silk,  multicoloured  check  and
stripe dress  fabries,  ete. The
inspection and testing service ren-
dered by the Laboratory has been
of great assistance 1o exporters
by cnabling them to assess the
quality ol their goods.

The Geological. Mining and

Metallurgical Society of Indin
In his presidential  address to
the thirty-fourth annual general
meeting of the Society held in
Calcutta on 26 Sceptember 1958,
Shri A. B. Guha discussed the
future pattern of coal production
and consumption in Indiu.

The production of coal in India
during 1957 was 43 million tons
as compared to 38 and 42 million
tons during the preceding two
years, With the completion of
the cxpansion programmes of the
Tata Iron and Steel Co. and
Indian tron and Steel Co. Lid.
and the coming into being of
the three steel plants in the public
sector, the demand for coal, it
is cxpected, will exceed 50 million
tons. The target fixed by the
Planning Commission is 60
million tons per ycar by the end
of the Second Five Year Plan.
At the present rate of expansion
in dilferent industrial tields, the
annual requirement of coal after
t5 years will be neatly 300 million
tons.

Due to lack of mechanization
in Indian mines, the output of
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coal per manshift (O.M.S) is
the Jowest in the world, The
O.M.S. figures for some countries
of the world are : US.A. 83,
U.K.,, 1°25; West  Germany,
1-19;  France, 1-08; Nether-
Jands, 096 : and India 041
tons. The increase in O.M.S,
during the past few years has
been negligible, the figures for
1951 and 1957 being 034 and
0-41 respectively.

During 1956, there werc 560
coal cutters in Indian  mines
producing 9 million tons of coal
which is 25 per cent of the total
output. To increase the output
of coal per manshift it is necessary
to bring rapid mechanization in
cutting coal, loading it into mine
cars, shuttle cars or conveyors
and its  transportation under-
ground.

Oil Find in Cambay

Engineers of the Oil and Natural
CGas Commission of the Govern-
ment of India seem to have
struck an oil-bearing stratum in
Cambay. ncar Bombay. A small
underground structure was inde
pendently delineated by a tcam of
Indian specialists at a depth of
1,000 ft., about five miles north-
west of Cambay. There were
exposures of marine rocks and
gas around the fringe of the
basin. It was thought that this
was a region of marine sedimen-
tation and a decision was taken
to test the structure by drilling to
a depth of 10.000 ft.

After the necessary preparations
drilling operations were started
on 25 July 1958 with a Russian
Uralmash-3D  turbo-drill and a
depth of 5.368 ft. was reached
on the morning of the 3 September
when drilling was stopped for
taking electro-logging data. On
4 September when the drilling
mud was circulated in the morning,
thin films of dark brown oil
came to the surface with the
return mud. When the casing
was lowered on 8 Scptember and
mud circulation resumed, oil
started to reappear and flowed
with the mud in a continuous
stream for about {5 min. The
pressure of the drilling mud at

the bottom of the hole was about
190 atm. suggesting that the oil
was under considerable pressure

Intensitied  drilling  and }
drilling 4 testing
for a period of roughly 3—1%
months are necessary before iI
CEUII be colncludcd that a commer-
cially explonable oil fickd has bee
clally ¢ d has been

Tariff Protection to Calcjum
Carbide Industry

The Government of [ndiy have
accepted the Tarify ('onmlisqi(;n'k-
recommendation  that pro{cctio:
to calcium carbide industry s‘houlzi
be extended for a furthey

e
of three years beyond 31 Dccre)nllg)c?
1958, at the existing  rate of

protective duty, ie or ¢

ad valorem. Yo 1630 per cent
(l}overfn?]\em have also
the following  recommendaficon.
of the Taritt Colnmi::iztrtd“‘?n\;
will take suitable sieps to sc&?‘
their implementation : (i)‘ Tim\
system of  differential pric;:
between the two classes of con-
sumers, viz.  dissolved acetylene
m;muﬂlc_lurcrs and others should
bq abolished forthwith ; (‘ii) t‘hw
fair ex-works selling  prices ({‘
different grades of calcium curhic(i)>
should be fixed ; (iiiy the ne i
review of fair selling prices shot?l((ti
take place at the beginning of
1961 or should be heid eé)r]i0
if the cost of production gozr
down appreciably after a neS
furnace and additional cquipmcw
have becn commissioned h lnt
firm. v the

aceepted

In the resolution, the i
attention has been invite

) d t
recommendation that sgot}?ﬁ
make cffol_‘ls 0 improve  {he
quality of its products so as t
bring them ta the [.S.1. standarg, =

ndustry'y

Erratum

This journal, Vol. 3, N
September 1958, articles ex?{m:d
‘ Bamboo and Blue Gum pyl
for Greaseproof Paper’ page 24%S
lines 10-11 (Abstract) for ysyaj
alkali digestion method r)al
Neutral Sulphide Semi~c,hem~(q(
(NSSC) method. feal

Indian Standards

The Indian Standards Institution (Manak Bhawan,
9, Mathura Road, New Declhi-1) announces the publi-
cation of the following standards :

Aluminium Shots for Use in Iron and Steel Manu-
facture — 1S : 1253-1958 covers general requirements
like terminology, certificate of compliance, inspec-
tion facilities, etc. and specific requirements like
chemical composition, sampling for chemical analysis,
size, cte. for aluminium shots for use in the manu-
facturce of iron and steel.  Price Re. 1.00.

Moderate Heat Duty  Fireclay  Refractories — 1S :
7-1958 specifies requirements for fireclay refractories
intended for general purposes. The refractories have
been classitied into high heat duty and moderate
heat duty refractories, the latter being subdivided
into two groups, namely Group * A * and Group *B ',
on the basis of certain well-established propertics.
This standard deals with moderate heat duty fireclay
refractorics of Group * B,

The standard covers the requirements for moderate
heat duty fireclay refractories, (Group *B") for
general purposes. It relates only to burnt fireclay
refractory bricks and their shapes. Price Re. 1.00.

Code of Symbals for Labelling of Dangerous Goods —
IS : 1260-1958 prescribes the code of symbols
indicative of the hazards involved in handling
dangerous goods, namely dangers of (@) explosion,
(h)y non flammable compressed gases, (¢) ignition,
(d) oxidizing substances, (¢) poisoning, ( f) radiation,
and () corrosion. The symbols are intended to be
used in labelling of the containers of such goods with
a view to facilitating the recognition by persons of
the chSief hazard involved in handling them. Price
Rs. 1.50.

Zine Phosphide, Technical — 1S @ 1251-1958.  Zinc
phosphide, technical, is widely used in the country
as a rodenticide for the control of bandicoots, rats
and mice. The standard prescribes the requircments
and the methods of test for zin¢ phosphide, technical,
generally used as a rodenticide.  Price Rs. 1.50.

Silica Refractories for General Purposes — 1S @ 484-
1958 prescribes a number of tests and with a judicious
application of some of the tests it should be possible
to judge the quality of the matcerial in a given lot.
The general requirements include terminology,
facilities for inspection and testing, sampling, chemical
analysis and physical tests, cte. and specific require-
ments, like tolerances in sizes, chemical composition,
pyrometric cone cquivalent (softening point), re-
fractoriness-under-load, apparent  porosity, true
specific gravity, permancnt lincar change after
re-heating, ctc. for silica refractories, for general
purposes.  Price Re. 1.00.

Method of Measurement of Building Works - 1S .
1200-1958. Among the systems of measurement of
building works followed at the present are the Railway
Practice, the CPWD Practice and the MES Practice,
which are basically the same as the system of measure-
ment recommended by the Institution of Surveyors
(India) and the mecthods of measurement recom-
mended by the Indian Institute of Architects, are
largely based on the Engiish Standard Mecthod of
Measurement of Building Works.

With a view to unify the methods of measurement of
building works, covered by various bodies and
Governments, as far as practicable, IS has prepared
an Indian Standard Method of Mcasurement of
Building Works. The Standard covers the method
of measurement of building works. and applies to the
preparation of estimates and bills of quantities, and
to site measurements. Price Rs. 5.00.
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Indian Patents

A few of the Patent Applications notified as accepted
in the Gazerte of India, Part 11, Seetion 2, 30 August
to 27 September 1958 are listed below :

Plant and Equipment

59763 Improvements in light controlling trans-
Jucent bowls and lanterns incorporating the
samie @ Havine « surfuce consisting of  1wo
part-spherical scetions joiied by a middle part-
cviindrical or part-toroidal section, all scctions
gencrated by same circular are - HOLOPHANE LD,

61023 Process and apparatus tor separating objects
according  to  spectfic gravity @ Pieces  are
supplied along «a path. picces allowed 1o pass,
and then discharged 1o different planis—Sra-
MICARBON N, V.,

62532 Installation for the continuous separation
of objects according to specific  gravity :
Comprises one rotation symmetrical bed com-
pu,s‘r’{f of  cantilever  elcmients — STAMICARBON
N. V.

62705 Improvements in a process and device for
screening and filtering moist goods @ i which
transverse oscillarions are generared in a screen-
ing web at and near its cenire portions  and
simdtancowslv  loazitudinal  oscillations  are
generated  partly  overlupping  the  transverse
oveillations, 1oward the end portions of said
web — “Rurwies ™ RHFINISCHE  WERKZEUG-
UND METALLWARENFABRIK  GLM.BLHL

63238  Apparatus  for converting  molten  raw
material into nineral wool @ The bight of the
rotors and distributor  roll at  the narrowest
point is of a width less than 1712 the diamcter
of said rotors and the distributor roll has a
maximunm diameter smaller than the rotors —
Jouns-ManvirLe CORP.

63274 Improved watertube steam boiler :  Four
down-comer tubes arranged ar corners of boiler
and interconnected at their ends by  headers,
with riser tubes disposed between headers, the
down-comer tubes constiruting supporting struc-
ture for rizer tubcs and connected at their lower
ends with water space of drum and at their upper
ends with drion at a height near water level to
discharge steam and water mixture — VORKAUFE

Chemicals, Paints, Varnishes and Inks

60332 An improved method of manufacturing
copper oxychlortde @ By oxidation of copper
in the presence of cupric chloride and a soluble
chloride or an ammonium catalyst — BREACH
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61471 Manufacture of purified absolute alcoho] -
]”,,.{,(/,,(v,i,,‘g colimand - passing  through an
azeorropic-deivdration step—Lks Usings  Dg

MEerLg

61895 Production of hydrogen peroxide @ Mixin
al:/{t;‘az/zlzr1<111(' alkyl  anthraquinone an([/(jg;
their tetrahvdro derivatives 1o an eute

lf'li(‘ mixture
¢ covelic reduction
— FoOD MACHINERY AND CHEMI-

and subjecting the mixture to
and oxidation
caL Corp,

Fine Chemicals, Pharmaceuticals and Perfumes

00863 Manufacture  of  I-cthoxy-2-methox 4
propenyl benzene @ Hearing 1-vtlm,\-v-“)»},h .-
thoxy-#-propenyl  benzene  with (l//(él[l;) )m—l
alkoxide or hydroxide in polvhyvdric alcoh ;(Ira
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESE;R(;{

64415 An improved method for producing citri
acid by fermentation @ Cultivating erf’a,~fltr]c
“ Aspergillus™ in aqucous  nutrient metlii ,
containing source of carbohyvdrate prote; um
sugar - BANLRILE ’ ’ tnand

59476  Process of preparing highly purified statin -
Sturrving partially  purified nystatin I'”y»f‘.a e
panol containing sodium he.\‘anictapy,.op/w9’ c;p ro-
recovering  nystatin, dissolving the RS

> ’ . san ]
methanolic  calcium  chloride solution an;;’ ,.Ln

covering nystatin in  crystalline :
) ) > form —
Dow CuemicaL Co. Jorm The

60561 Preparation of antibiotic substances - A
bically fermenting an aqucous nutrient " d‘f""
ha'ving a controlled chloride and|or I)ron'ii;, o
with a sirain of .S‘I/‘(-pm/m'(’os‘aurcuf o O
AMERICAN CyANaMmip Co. Jactens —

59912 Improvements in the preparation of
maceutical compositions : C(””/’""~Vi;1g atplhar.
one compound containing x-acetvl-aminoisg eas't
anion in  sterile  diluent  medi, caproic

i —
Des USINES CHIMIQUES RHONE-POULENCSOCIETE

Foods

61357 Improvements in cocoa-b :
Partly  hardening palm  oil l;;tsr fiﬁgim\ltc‘s:
the hardened oil to obtain a fraction j ‘onating
iodine value not greater than 15, g d[;m."g an
20°C of not less than 1000 and q 35%”0" at
greater than 600 — UNILEVER Lp, > of rot

63395 Thermally insulated container for f
like purposes: Comprising an open mouth();d or
shell or casing having a flange Proje _;’. Outer
wardly from its mouth, a rimimed \’('\'\'(f; s in-
by a ring which in turn supported byi\:a,-d‘”‘pported
PATENT TIFFIN CARRIER SANGHV] Co flange —

INDIAN PATENTS

Pesticides and Crop-control Agents

60796 An improved method of manufacturing
fungicidal ammonium copper oxychloride :
Copper is reacted with an aqucous solution of
NH, CI and oxygen in the presence of an alkali
— BREACH

Glass and Ceramics

60828 Manufacture of artificial porcelain tecth :
Mixing a dental porcelain bodv consisting of
oxides of silica alumininm, iron, tiranium, calcinn,
magnesitnm, potassicm, scditnm and a staiit —
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH

62261 A temperaturc sensitive ceramic compo-
sition having medium permittivity and retrace-
able characteristics : Composition for making
ceramic  bodies  comprises  titaninm - dioxide,
barium, carbonate, zinc oxide and cerinn oxide - -
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCT

Building Materials

59725 An improved mcthod and means of con-
structing prestressed concerete bridges @ Precast
slabs supported  between  concrete  tee heams
with additional prestressing tendons — BORROW-
CLOUGH

Fuels, Coat Products and Lubricants

59727 Liquid fuel burning heating svstems:
Including a pump and a rotary control valve —
TECALEMIT LTD. .

63702 Lubricant for steel wire ropes : Comprising
23-33 per cent of petroleum, 2i-35 per cent by
weight of lanoline, 5~10 per cent by weight
of alkali naphtha sulphonate, 25=30 per ceint
of gasoline, 0-5 per cent of an acylic aliphatic
alcohol having 4-8 carbon atoms — N.V. D
BATAAFSCHE PETROLEUM MAATSCHAPPL

61555 Improvements in and relating to the pro-
duction of coking pitch or coke from coal
tar or coal tar products: Distilling volatile
products from coal tar until a coking pitch is
obtained having the following properties : Vola-
tile mart, i-35 per cent; Swelling Index,
1~4% per cent; Stall Point, 250-310"C.—
SouTH AFRICAN IRON AND STEEL INDUSTRIAL
Corp. L1D.

Fibres, Textiles and Dyestufls

59029 Improvements in the treatment of textile
and like materials with liquid : By passage
of the textile materials through a column of
solid discrete particles  fluidised by impreg-
nating liquid — SHRI RAM INSTITUTE FOR IN-
DUSTRIAL RESEARCH

61364 New dyeing process :  Applying to textiles
azo and anthraquinone dyvestuffs containing at
least one substituted  striazinyl-amino  group
at 0°=55 "C. temperature in conjunction with a
sreatment with an acid binding agent — 1.C.1. L1p.

59721 Modification and improvement in manu-
facturing textile-printing-machine : Surface of
pressure roller or drum is covered with rubber
pad, a pipe conveys water from washing stains,
and draining means are provided — MOHAMAD

59887 Modification and improvement in manu-
facturing shaded dycing machine for textile
picce-goods : Passage of sprayved liguor to each
cut plate is controlled by a pair of lids which
open aitd cloxe interwittently — SURTL

63794  Process for printing celiulosic textile mate-
‘als: Applving paste comaining acid-binding agent
aid monoazo or polyazo dyestuff with at least
one ionogenic solubilising  group and 1:3:5
rriczinviaming o substitured amino group con-
taining at least one  halogen  group — LC.L,
L1D.

39837 Improvements in shrink-proofing of wool
and  hair materials ¢ By impregnating  the
maicrial with an oxidising agent and then passing
it through fluidised bed of solid discrete particles
maintained at an elevated temperature — SHRI
RAM INSTITUTE FOR INDUSTRIAL RESEARCH

62464  Anthraquinonc vat dyestuffs and process for
their manufacture © Af one stage of the process
a vattable amine is subjected to the action of
acvlating agent, hexa-hydrobenzoic  acid being
used as at least one acylating agent — CIBA
Lrp.

63780 Process for the scouring of woollen or
worsted yarns or fabrics :  Treating with tri-
chlorocthylene to perchloroethylene at its boiling
point followed by a mechanical treatment to
eliminate solvent and finally treating with an
agueons medium for final removal of the solvent —
1.C.1. L1D.

Rubbers, Resins and Plastics

59966  Process for purifying polyolefins : Sus-
pensions of polyolefins in hydrocarbon diluents
wre ireated with an  aliphatic  alcohol in the
absence of oxygen and waier, and then heated
and  extracted — Hercurks  Powper — Co,
INCORP.

60074 Method and apparatus for producing tubing :
Flatiened  tubing  of  thermoplastic  material
having an integral peripheral wall and a plura-
lity of parallel  pockets — UNION  CARBIDE
Corp.

63134 Improvements in the manufacture of fibres
from thermoplastic materials :  Peripheral band
and'or side wall of distributing device isjare
each formed of two eclements in contact with
each other : exterior element being of refractory
marerial — SOCIETE  ANONYME DES MANUFAC-
TURES DES GLACES ET ProDUITS CHIMIQUES DE
SAINT-GOBAIN, CHAUNY & CIREY

60285 Process for production of solid ethylene
polymers and polymers so produced :  Con-
racting cthylene with chromium oxide catalvst
in Aliquid  hydrocarbon diluent at  temperature
where polviner formed is insoluble — PHILLIPS
PryrOLEUM CoO,

3n
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59825 Process for the munutacture of solid poly-
mers of cthyvlene © Reacting  cthylene under
pressure in presence of a caialyst - PERFOGTT
SOCIETA PER AZIONI

63682 An improved process tor the production
of cross-linked polyvinyl chloride @ By swelling
the polyvinyvl chloride by means of a non poly-
merisable orsanic solvent and then subjecting
to the action of onixing radiation - SOCIETE
ANONYME DES MANUEacTures DEs Graces Eb
PropuUITs ChiMiQues DE SaINT GonaiN CHAUNY
& CIrey

Metals and Mctal Products

59713 Production of pure manginese sulphite
and high grade iron oxide from low grade
manganese  ores Reacting  manganese  ore
with waste  pickle fiquor 1o produce  mixed
sulpiates of ferric and manzanese and subfecting
the mixed sulphates 1o thesmal  decomposition
10 obtain fervic oxide and manganese salphare
CouNetl, ot SCuntttte & INpusiriag Restarch

59751 Process for the production of high molecutar
alkaline  carth  metal  comples compounds :
Reacting  pectin witl hvdroccr peroxide  and
reacting the peaction product with an fonising
alkaline eart’t mete! Grien AL G

60118 Improvements retuting to welding clectrodes -
Comprising a wire core of a nichel chromdum
allov covercd by a flux couating, the wire core
containing from 10 1o 23 per cent chromin,
020 per cent iron and at least 50 per cent nickel
— Monp Nieket Co. L.

62386  Gasshielded  wie  welding  process  and
apparatus: Providing «a  pilot are  hetween
a main clcctrode surrounded by oan anxiliary
flowing stream of shiclding gas - Uxiox CARBIDI
Corp,

63621  Otl-treated calcium carbide for desufuration
of iron :  Injecting a stream of cas laden with
comminuted  calcium  carbide  which is omixed
with oil prior o (s introduction into the stream
of gas — UNioN Carbipe Corp.

61963 Improvements refating to the production of
iron and steel from iron ore and furnace there-
for :  Ore with slug forming mwalcrial delivered
into carbon containing miclt while being heated ;
carbon consumed during process s replenished
by il which s pumped or pressed into melt
under high pressure - - KOoks

$9792 Process for preparing alkali metals having
high reactive power @ Treating a hydrocarbon
chosen from the group consisting of hvdrocar-
bons having conjusated dowhle bonds activated
bv aromatic groups and hydrocarbons  having
conjugated double bonds activated by aromatic
groups -— PERFOGIT Socuta PER AZIONI

312

60625 C € -

6506 ’\Il?(lcth.od_ (md‘ clectrode  for electric arc
welding © Comprising establishing  an electric
arc hetween a coated electrode having a ((;;z(’

provided with a coating contain; 7
‘ { il i 1ing fluxin
or clgu,\ulz,s‘uu,' materials, and supplying faff:’d/
dioxide 1o shield the welding zone -\ o
OXYGEN LTD. NDIAN

Leather and Leather Products

63419 Treatment of leather with polymeric com

positions : Impregnating  leathey with !
esters or /){)/_\'(’.sr('rarlxicie in the presence fpu >
functional isocyanates — 1.C §. 11p. of poly-

Engincering

59988 Improvements in water pumping devi
Comprising closed circuit of " chain (gm 7_\/lce;
rotating  craak 1o two ends of lever l[),I.ng "
hooks pivored on crank pin — Mgs GUPTA{ wough

61002 fmprovements  relating
of push-button type with built j i

m Ly uilt in pif .

Push /{urm/{ illuminated by q lamp y’ar?(tm]i‘mp"

a housing within the hollow hody - GH()SH“’d "

to electric  switch

61624 Liquid Iucl'pumps for internal combustj
engines o Having combined with 1 an adjus b
cam for actwating the injection pump {ju'?mbh’
for automatically advancing the (‘am\—l("gvslﬁ‘mg

- TD,

61441 Improved anodes for glec
With outer surface of plastic
not less than 10 per cent by we
1.C.1. Lip. )

trolytic  cells -
Material ang of
ight of graphite —.

63286 Improved pelletin S
: ietng process 1 Polyimer
an m{er(uf acrylic or methacrylic ac?tli}"ne’ A
as a binding agent — 1.C 1. L1p. 15 used

Miscellaneous

59702 Improvements in information stor
paratus @ Means coupling the storg :SlalgF ap-
of a column in chain Sormation J~’”€’élrlc>nrs
applving a succession of pulses to the [ayfam for
in the chain iron to gencrate sienal l'r; r(el;;'gcm

‘ Sponse

to  applied  signal —- Brims §
i SH
MAcHINE Co. LTD, FABULATING

61350 Improved fused collars and cuffs of gar
The collar has a woven interlining havingm;r[)ts:
woven acetate or like svntheti - o
oves i ic _\’aln—STE[N_

59357 Apparatus for teaching the metri
other system of measuring length : ;[or‘ any
plurality of parallel rods normally r.ar Laving a
a frame .am/ over  which are ,ﬁ”edrle;i inside
representing in anagnitude unijrs o pments

: ” , of length ¢
as metre  and it sub P gth such
VEUVE EMILE AFRED G[éKK%”é{;—S NE Mabame
PAULY EE MARrIA

63895 An impr'o_vcd water closet :  qp ;
I(’tl;_(t’ Is positioned at the reqr of the er{l-sp lash
which ledge slopes down in a for oilet pan,

just below the water leve] — DE GA::;‘srd direction

ZEISS
ELECTRON MICROSCOPE D2

Electrostatic type, beam voltages up to 50 kV.

Resolving power to 2 mu .
Seven fixed magnification stages: 2000:1. 3000:1. 6000:1. 12000:1, 20000:1 and 30000:1
gazine bright field. dark field,

Photo-air lock for plates, 6.5 X9 and 35 mm. film mag
stereo and diffraction images
Auxiliary microscopes 5x & 10x

ves CARL ZEISS IENA

GORDHANDAS DESAI PRIVATE LTD.

PHEROZSHAH MEHTA ROAD. BOMBAY-1
Branches :

-

ENS 142-B, ASAF ALl ROAD
P-7, M'SS‘gFLgST‘{VMEﬁnE NSION NEW DELHI

22, LINGHI CHETTY STREET, MADRAS-1
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METALLURGICAL

MICROSCOPE

E

BRIGHT-FIELD WORK, MONOCULAR AND BINOCULAR OBSERVATION

PLANE-FIELD ACHROMATS
ATTACHABILITY OF : ATS

PHOTO-MICROGRAPHICAL EQUIPMENT “ MF™ AND OF TEST STRIP
COMPARISON DEVICE

viB CARL ZEISS JENnA

SOLLE AGENTS .

GORDHANDAS DESAI PRIVATE LTD

PHEROZSHAH MEHTA ROAD, BOMBAY-1

Branches :
P-7, MISSION ROW EXTENSION
CALCUTTA-1

22, LINGHI CHETTY STREET, MADRAS-1

42-B, ASAF ALt
1 R
NEW DELH] O D

A8
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TEMPO Laboratory Equipment

HOT AIR OVEN

Construction — Double-walled  mild steel construction
with 27 gap between the walls fitled with fibre glass.
Outside finished in silver-grey hammered tone synthetic
enamel and inside painted  with heat-resisting
aluminium paint.

Size (working space)— 147 147 147,
Heating— Electrically operated on 230 V., 50 cycle, A.C.
Maximum temperature— 250°C.

Temperature control— By means of a bimetallic ther-
mostat. Variation not more than +1°C.

HOT AIR OVEN

Manufactured by :

TEMPO

INDUSTRIAL CORPORATION (PRIVATE) LTD.
SONARI ROAD, PARANJPE ‘B’ SCHEME, BOMBAY 24.

FOR RESEARCH & INDUSTRY

WE MANUFACTURE
STAINLESS STEEL

FABRICATIONS

s INCLUDING
GAS PLANTS TANKS, PRESSURE VESSELS
AND JACKETTED KETTLES, PANS,

DISTILLATION STILLS —
VACUUM & STEAM, SINKS,
STIRRERS, MILK CANS,
Etc. Etc.

BURNERS

FOR USE IN INDUSTRY LABORATORY,
KITCHENS ALL TYPES OF SCIENTIFIC
EQUIPMENTS INCLUDING LEAD CASTLES,
~ EQUIPMENT FOR HANDLING RADIO-
ACTIVE ISOTOPES, WATER BATHS,

STILLS, SHAKERS Etc.

GANSONS PrivaTeE LIMITED

P. O. BOX 5576 BOMBAY-14.

Enquiries solicited :

~ Research & Industry, November 1958 SPiGAN/6.
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MADE IN INDIA

HIGH YACUUM ROTARY PUMP
Single Stage & Two Stage

All Indian Muterials & Construction

BASIC & SYNTHETIC
CHEMICALS PRIVATE LTD,,

P. O. Jadavpur University,
CALCUTTA-32.

BOROSIL

LABORATORY GLASSWARE

such as

FLASKS, BEAKERS, CONDENSERS, MEASURING
FLASKS, MEASURING CYLINDERS, PIPETTES &
ANY SPECIAL APPARATUS MADE TO DESIGN

and

PENICILLIN VIALS, VACCINE BULBS—WHITE &
AMBER

ALL OTHER APPARATUS & EQUIPMENT
MANUFACTURED TO CLIENT’S DESIGN

INDUSTRIAL & ENGINEERING
APPARATUS CO. PRIVATE Ltd.

CHOTANI ESTATES, PROCTOR ROAD,
GRANT ROAD, BOMBAY.7.

Al0

Acoustic Tiles

Snow-white MUFFELTONE is afeather

light acoustical tile, It js noted for
its decorative as well ag unique

acoustic properties,

MUFFELTONE, a Thermocole pro
duct, provides a bonus in insulation

and waterproofing valyes

Sole Selling Agents;
EAST:

Balmer Lawrie & Co. Ltd, Calcutta
SOUTH:

W. A. Beardsell & Co. Pte Ltd, Madra
NORTH: s

Gladstone Lyall & Co. Ltd, New Delhi
WEST: '

Goodsmith Private Ltd, Bombay |

Manufacturers: R. A, COLE PRIVATE 1p BOMB
' AY |

R
eSearCh & IndUSt Y, NOVernbel l9
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CELLULOSE RESEARCH

Papers presented at the symposium held under the auspices of
the Cellulosc Research Committee, CS.LR., at ATIRA. Ahmedabad,

during 4-6 Fcbruary 1957.

The topics discussed include :

Structure & mechanical properties of cellulosc

Chemistry of cellulosc

Problems facing pulp, paper, rayen and jute industries

Present position of cellulose research in India

150 Pages (with illustrations) Royal 8 vo. Price Rs. 6.00.

Publications Directorate, CSIR, Old Mill Road,
NEW DELHI-1,

QUALITY FABRICS
L

e’

SHIRTINGS
POPLINS
GOATINGS &
MULTI-COLOUR
PRINTS

N\

ARVIND. MILLS LTD.

AHMEDABAD-2

4

Registered user of the
Trade Mark *“ SANFORIZED "

LABORATORY
GLASS APPARATUS

*

Sole Selling Agents
GHARPURE & CO.

P-36, Royal Exchange Place Extn.,

CALCUTTA-I.
Gram: MEENAMO @  Phone: 22.2061

Research & Industry, November 1958
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An Essential Equipment for Higher Research
Spacious and stable design, convenient and clear arrangement of all electronic equipment for safe and g
reliable operation, easy interchangeability of the various parts, three-fold extension of the wavelength <
scale, control of recording speed, automatic switch off of recording mechanism, rapid adjustment of the B
recording drum, simple and rapid setting of the wavelength range, simple change-over to single-beam 'g
operation, recording of processes in reaction kinetics measurements in visible spectrum after switéhing
off the recording mechanism, etc., are some of the outstanding features which strongly recommend it as g
one of the best instruments of its kind. 'y

Sole Distributors:

THE SCIENTIFIC INSTRUMENT CO. LTD. Vol. 3, No. 10, October 1958

ALLAHABAD, BOMBAY, CALCUTTA, MADRAS, NEW DELRI, COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
~ = ' NEW DELHI e |

2

Regd. No.
M-6958




New Publications
Council of Scientific & Industrial Research

INDIAN CLAYS: PART |

A monograph giving information in respect of location,

availability, physical properties and possible ceramic uses of some
500 Indian clay samples.

Pp. 156. Demy 4to. Price Rs. 8.00

ANTIBIOTICS — THEIR PRODUCTION,

UTILIZATION AND MODE OF ACTION
Proceedings of a recent symposium held at the Hindustan
Antibiotics (Private) Ltd., Pimpri.
Pp. 292 -+ xxvi, Royal 8 vo. Price Rs. 15.00

ESSENTIAL OILS & AROMATIC CHEMICALS

Proceedings of a symposium held at Dehra Dun under the
joint auspices of the CSIR Essential Oils Research Committee &
the Forest Research Institute and Colleges — Contains 70 papers
on different aspects of the essential oils industry.

Pp. 174 4 xx, Royal 8 vo. Price Rs. 10.00

INVESTIGATIONS ON THE COMPOSITION
& NUTRITIVE VALUE OF VANASPATI: Vol. I

A collected account of the researches sponsored by the
Vanaspati Research Advisory Committee of the CSIR.
Pp. 80 +4-iv, Royal 8 vo. Price Rs. 5.00

Available from :

The Under Secretary,
PUBLICATIONS DIRECTORATE,
CSIR, Old Mill Road, New Dalhi-!.

Research & Industry, October 1958
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PHOTOELECTRIC FLAME PHOTOMETER

ZEISS (MODLEL St WITTHE SCALE GALVANOMUTLEER)

RECOMMENDED FOR

AGRICULTURAL INVESTIGATION and RESEARCH STATIONS
AGRICULTURAL CHEMICAL and SOIL SCIENCE INSTITUTES
CHEMICALS and FERTILIZER INDUSTRIES

CERAMIC and GLASS INDUSTRIES

MEDICAL CLINICS. LABORATORIES and INSTITUTES

% 4 % 4 %

ves CARL ZEISS sena

SOLE AGENTS:

GORDHANDAS DESAI PRIVATE LTD.

PHEROZSHAH MEHTA ROAD, BOMBAY-1

. Branchey:
P-7, MISSION ROW EXTENSION

CALCUTTA-1
22, LINGHI CHETTY STREET. MADRAS-1

4/2-B, ASAF ALI ROAD
NEW DELHI

Metallographic

Equipment

ZEISS
NEOPHOT

% BRIGHT-FIELD % DARK-GROUND % POLARIZATION
¥ PHASE CONTRAST

Supplemeniaries for Jow-power and macro-work as well

as  for the Hanemann method  of hardness  testing

vee CARL ZEISS ienA

GORDHANDAS DESAI PRIVATE LTD.

PHEROZSHAH MEHTA ROAD, BOMBAY-1

Branches :

« " EXTENSIO! 4/2-B, ASAF ALL ROAD

e M[SSISFL&(J)'S"F/\P}TENSION NEW DELHI
22, LINGHI CHETTY STREET, MADRAS-1

A4
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ZEISS
ASTRONOMICAL INSTRUMENTS

INSTRUMENTS FOR AMATFURS
REFRACTORS
REFLECTORS
ASTROGRAPHS
PLANETERIA

OTHER SPECIALISED INSTRUMENTS

chiLiESs viB CARL ZEISS 1ena

SOLL AGENTS -

~ §
GORDHANDAS DESAI PRIVATE LTD
PHEROZSIHAY MEHTA ROAD, BOMBAY.| '
Branches :
P-7, MISSION ROW EXTENSION 4/2-B, ASAF
CALCUTTA-I / ,l\‘[l"\/\\'hl)/:gl;l LOAD
22, LINGHI CHETTY STRELT, MADRAS-1 J o

ZEISS [LECTROLYTIC POLISHER

A new development which caables Metallargists 1o polish
electrolytically, metallurgical samples: to watch the process
under bright-field incident light. under a hinocular micio-
scope giving a magnification of 210.

To control the etching and select the required contrast. The

instrument will accommodate samples 47 - 27 - L7 thick.

Power unit 220 volts A.C. controls circulation of clectrolyie
regulation between 015 v. or 0-60 v. D.C.

viB CARL ZEISS IENA

SOLE AGENTS:

GORDHANDAS DESAI PRIVATE LTD.

PHEROZSHAH MEHTA ROAD, BOMBAY-I

Branches:
4.2-B, ASAF ALl ROAD

p-7, MISSION ROW EXTENSION
| NEW DELHI

CALCUTTA-1
22, LINGHI CHETTY STREET, MADRAS-1
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Specificati :

Qual!ty.vfor example, is not incluﬁed, becausaeti:?ar:ns e s complete o
Quality is made of many things—the engineer's a .
how well he solves it...the workmanship that tr
the care and individual consideration given each
exceptional performance. .,

be measured

. only evaluated.
pproach to the design problem and
anslates his thoughts into reality..
product during calibration to assure

) Adherence to these principl i

inscrumanere _ cse ples requires that all con i

Qotrum Radl'ore;?:?rr;nbtzcieci;’]c‘ated to Q‘uahty—r_he intangible speiief‘:cnaetciionw\::' hthe

Coneral Rag Suarantee hasa; every nstrument is built to last. Since I915|c hat

ooneral R compans Tk s een a hallmark in the electronics industr B;hF 3

cquimen: o pany : consistently prgduced the finest in ] Fte
re quality began as a principle, and has becomce?rtonéc' o,

e radition,

GENERAL ‘RADIO CO., U. s, A

Distributors:

EASTERN ELECTRIC & ENGINEERING COMPANY PRIVATE LIMITED

Electronic, Electrical, Mechanical Engineers &

Established
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Refining of Cottonseed Ol

The dark colour of co(tons:ccd oil is due to the presence
of gossypol and related pigments which are not com-
pletely removed by the conventional caustic refining
treatment.  For this reason, the oil does not find much
use as an cdible oil and in the manufacture of soap.
Of the 1.7 million tons of .cott()nsccd produced in Indin
annually, only 6 per cent is crushed for oil. With tsw
expansion of the vanaspati industry envisaged in the
Second Five Year Plan, there is scope tor_ utilizing at
Jeast half a million tons of cottonseed oil annually,
provided 2 suitable refining process 1s available.

i or describes a simple and incxp'cnsive methed
le:lsthl:sall?eﬁning of cottonseed oil employing a solution
o(i)' borax. The method has been m)r}(cd out on a
pilot plant scale (capacity 100-120 Ib. oil).

The advantages of the new process over the conventional
austic refining process are : (1) Gossypol and other
colouring matters arc completely removed ; (2) the
rcequirement of caustic soda is reduced by SO per cent ;

i nt as compared to 11
ng losses are only 6 per cent as compared
(?r rsg:tl 1%1 the caustic soda treatment (4) the soap

: i or in colour ; and (5) gossypol
tained is superior in €O H \
;tl?(:];](l)itéd pigments can be recovered and comniercially

utilized.

duces about -7 million tons of
IN?Jf?oEgScds per annum. Of this, barely
6 per cent is crushed for oil, in spiteof
the fact that cottonseed can yl?ld “_\h_‘g“
lity edible oil. The Planning Commission
quaﬁ ed the target of 30,000 tons per annum
i xttonsced oil production by the end of
e ggcond Five Year Plan as compared to
:EZ present production of 9,000 tons.

; ai -ushing cottonsced

| obtained on crushing
e nd‘dzn‘k in colour duc to the
f non-fatty matcrials such u]s gums
; and ¢ ic and colouring
1atides, and a toxic and ¢ ¢
an‘d .hﬁ:Sp]gossy})Ol and rclqtcd pigments.
princip ol reacts with glycerides and fatty
Gc')cslssyt%rmi g gossypol fatty esters which are

acl

mildly acidic in naturc and hence are not
normally removed by the conventional caustic
soda refining  treatment. The *fixing® of
gossypol, which occurs when the oil is allowed
{o stand for long periods, can be prevented if
the oil is refined within one heur of the
crushing of the sceds. For this reason, it is
ideat to have a crushing and a refining unit
side by side.

In India, cottonsced is mainly crushed by
small units without proper decortication,
delintering and other process control. Hence,
the oil contains appreciable amounts of
“fixed * gossypol and does not find favour
with vanaspati manufacturers. By the end of
the Sceond Plan period, the vanaspati indug-
try will be consuming about 430,000 tons
of vegetable oil. Even if groundnut oil can
be partially replaced with cottonsced ol
considerable amounts of foreign cxchange
can be carned by exporting the former.
According to arccent directive of the Govern-
ment of India, vanaspati manufacturers arc
required to use at feast 10 per cent cottonseed
oil. Inview of this, the refining of cottonseed
oil has assumed great  significance. The
removal of gossypol has been reported to be
possibie by the use of p-amino benzoic acid’.
However, on account of the high cost of the
reagent and technical difliculties involved, it
has not been commercially exploited.

In two paients reported in literature®?, the
removal of gummy and other colouring
mutter from cottonsced oil iy cffected by
treatment with an acqueous solution of borax
or magnesium borate in conjunction “with
glycerol or boric acid and other esters of
boric acid.
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REFINING OF COTTONSEED OIL

Ui fitted with a mechanical stirrer, clectrical
heating jacket, cte.

The bleacher is also a mild stecl eylinder with
a working capacity of about 120 1b. oil. Ttis
fitted with a stirrer and heating and cooling
coils.

Processing Conditions

The neutralizer is charged with 110 125 1b.
cottonsced oil to which a 20 per cent hot
horax solution containing 1 per cent borax
on the weight of oil is added under constant
stirring. Stirring is continued for 15 20 min.
at 150 250 rp.m. The temperature of the
charge is then raised to 50 60 C. during
which period the charge is stirred at 50 60
r.p.m., and finally allow ed Lo settie for 30 60
min., The borax-gossypol complex formed 15
withdrawn from the bottom of the neutra-
lizer in the form of a viscous [tuid. The oil 1s
then given two or three washings with hot
water without agitation, the wash liquor
being withdrawn within 30435 min. from the
bottom of the neutralizer. This is followed
by the usual caustic soda refining treatment.

The oil from which gossypol has been
removed nceds about 50 per cent less caustic

soda than in the standard refining procedure
recommended by the ALO.C.S. The experi-
mental conditions for the A.Q.C.S. relining
method and the present method, and the
characteristics of the oil obtained employing
the (wo methods are given in Table 1.

It is evident from the data presented in
Table 1 that the present method has the
following advantages over the A.0.CS.
method : (1) effects  complete removal  of
gossypol and colouring matters ; (2) about
50 per cent less caustic soda is required for
relining 5 (3) relining fosses are only 6 per
cent as against 11:2 per cent for the A.O.CS.
method © (4) the quality of soap stock 18
superior and it can be used for making wash-
ing and toilet soaps of good quality ; and (5)
eossypol and allied pigments are removed In
1 concentrated form and can be recovered
for commercial utilization.

Lconomics

The process involves no additional capital
investment in the shape of cquipment and
machinery if it is adopted by vanaspali
factories and reflining units as they alrcady
possess the neeessary equipment and facilities.
The working costs for the process arc shown

TABLE | — EXPERINIENTAL CONDITIONS AND REFINING LOSSES

Wt. of raw oil taken, lb.

Wi. of borax complex, 1b.

Wit. of oil after removing complex, ib.
Wt. of caustic soda added, 1b.

W1, of soap stock, tb.

Time required for sctiling before drying
soup stock, hr.

Wt. of oil after removal of soap stock, g.
Loss of oil in borax treatment, b,

Loss of oil during neutralization, b,
Loss of oil during washing. {b.

Colour index of oit after neatralization

NLW METHOD A.Q.C.S. METHOD

100 [t
65
975
10 235
%5 18
1
9425 99-0
25 .. l
325 12:0
(10:9°)
ey
0-25 0-3

(0-274%)

59-5Y~-7. OR 117-5Y-22-5R (Ist refining)
41-5Y -SR (2nd retining)
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TABLE 21— PROJECT CONTS FOR REFINING €O FTONSEED 1L

. . . , g , . . "I, / b
{Busis - Processine of | ion crivde ot containing 5 froe tatty acids. Coseof Do oil - Ry, 1 5010

NEw Mesnon

Qny

Dyaies h.
Borax at Rs. [12.cwt, 225
Caustic Soda at Rs. 78/cwt. 22
Rehning loss 132

CREDITS
Sale of soap stock” 130

Cost of refiningitan

AOCS) Minon

Amount Qiy Amount
Rs. {h. Rys.
228
1507 S0 14330
IS0 N0 14300
303 240 244
3907 .. 148-36

* The soap stock from ALO.CS. method being extremely dark i coloar has been vatued at Rs,300;ton
while that from the new methad being of lght colour has been vitbued at Rs, 98S:ton,

in Table 2. Corresponding figures for the
A.O.CS. method are also included in the
table for comparison. Taking the refining
fosses and the valuc of soap stock into
account, the cost of refining | ton of oil by the
new process works out to Rs. 59-07 as com-
parcd to Rs. [48-36 in the A.O.C 5. method.

Metric System of Weights and

One year and a half atter the adoption of the
decimal system of coinage, India has em-
barked on a phased programme ol intro-
ducing the metric system of weights and
measures from | October 1958, The Stand-
ards of Weights and Measures Act 1950,
which legalized the change over, limits the
period of complete adoption of the new
ayster to a maximum of 10 years. The use ot
old weights and measures would be permitted
for the next 2 years. The primary standards
of length, mass and capacity _in the new
system arc mefre, kilogram and lirre.

To begin with, ceitain districts and municipal
arcas “in every State, notified in o Special
Notification of the Government of India are
10 he covered by the new system. All Govern-
ment deparlmevnls are to adopt the new units
for the purchase and supply of stercs,
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cdasures

mcluding drugs, survey of land and minces.,
publication  of technical,  scientific  and
marketing duta relating 1o weather, irrigation
and power projects and for drawings and
speaiiications of scientific apparatus in labo-
ratories and educational institutions. Besides
the Indian Airlines and Air India lnlcrnui
tional Corporations are to adopt the metric
syatem nsofar as they undertake air transpert
SCPVICCs, eXeept in matters relating to air
distances and «<peed of aiverafl )

Among the industries, textiles, sugar, 1on
and  stecl, engineerioy, licavy chc;niculs
{alkali), corr, salt, cement, paper, pulp and
paper poard und refractorics, aud rubber and
coflee, plantations are (o purchase  raw
materials and sell their products in the new
units. The juic industry adopted the new
system from 1 July 1958,

Braille Paper from Blue Gum
(Eucalvptus  globulus  Labill.)

RV BHAT, NARENDRA S JASPAL & U. L. SAKSENA

ladi s cntire reguirements of braitle paper. a spectaiity
paper ased tor orinting books and journals for the
blised, is met By imports.  Since the peiating on this
tvpe of papger is carried out by embossing the characters
of the alphabiets. the paper has to possess certain
special chavacteristics such as smooth surface and high
tensile strengih so that the dots and points produced
as a result of embossing can withstand prolonged usage.
Blue gum (Lucalypras slobulus Labill,) growing in
abundance i the Nilgiri hills, South India has been
found to yield a satisfactory pulp by the sulphate
process for the manufacture of braitle puper.  The
paper produced s comparable to imported paper in
stirface and strength charvacteristics.

EATLT B paper s wspectality paper used
B for printing books and journals for
ihe blind. The printing is done by
crubosshig tie characiers of the alphabets on
the suriaee of dhe paper i the form of points
ovr dots which are read by wuch. I order
ihat the dois wie propeily embossed on the
paper and yetain their original form after
repeaied use, the paper for such printing has
Lo possess cuttain speeific propertics, such as
smwooth surfuce, good clongation and high
tensite strength?, The paper should not crack
on cmbossing  Weber® has pointed out that
the peiper should possess adequate weight and
thickness in order that the embossed charac-
rers may withstand continucd use.

Braille paper is not beineg manufactured in
fndia and is imporied from the United
Kingdom. The present consumption of
braitle paper in india is about 3 tons per year.
Al the suggestion of the Ministry of Educa-
tjon and Scicmiﬁg Ruscarch, Government of
india, New i)cl]u‘. work on the ])1‘Cpgﬂ\t}0|l
of” braille paper from Indum Cc[lulogg 1;1\‘v
materials was undertaken i this l.nsmuvt‘g,‘
o aum (Fcalvptus g/ub_u/u.\" LME)IH.) w‘/x.s
Lried st beciuse this speeies (.Lll‘l )dc grov;)n
i short rotation :md 1 cxp%‘ulpi ’u(). ni
available at a low price when its plantations

are extended.

Forest Rescarch Enstitute, Dehra Dun

Processing Conditions

Blue gum billets received from the District
Forest Oflicer, Nilgivis Diviston, Madras
State. were debarked, chipped, sereened and
digested by the sulphate process. The pulp
was beaten in a laboratory beater, starch,
sodium silicate, rosin size and alum added
and the stock formed into sheets on the sheet
making machine. The sheets were dried in
air using plates and rings and tested tor their
strength  after conditioning. Printing tests
were carvied out at the Central Braille Press,
Dehra Dun.

Biased on the results ol a series of laboratory
trials, the following procedure was found to
give paper saitable for braille printing.

Blue gum chips (880 o on oven-dry basis)
obtained by debarking and chipping  of
bilfets and screening were digested with 16-0
per cent total chemicals on oven-dry basis
(NaOH Na,S, 3 Iy at 153 C. for 5 hr.
ineluding 1} hro taken  for raising the
temperature to the cooking temperature. The
material-liquor ratio was 3 0 1. An electrically
heated vertical rotary digester (Deutsch and
Neumann, Berlin) was used for cooking the
chips. The yield of unbleached pulp was 58-4
per cent on oven-dry basis. The freeness of
this pulp was 700 mi. (C.S.F). The pulp
(360 g. on oven-dry basis) was  beaten,
employing the method recommended by the
Technical Association of the Pulp and Paper
Industry. after making the (otal volume of
the pulp suspension to 23 Hires. The freeness
of the pulp after beating for 35 min. was
355 ml. (C.S5.F) Afer lowering the bed
plate of the beater, 1 per cent starch, 2 per
cent sodium silicate; 3 per cent rosin size and
0 per cent alum were added (o the puly and
thoroughly mixed. The pH of the suspension
wius 4-0.
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TABLE 1~ CHARACTERISTICNS OF BIUE (W AND AIMPORTED BRAILLY

Brue aesm parir

AT aim el dena i

PAPER

IMPORTED PAPER

———— e B T —_—
Sample 1% Sample 11# Sumple 1 Sample l\"'}? r—S;lmle\J\»:Tnhl i
- - Sample
Thickness, microns 178 1y2 150 197 N
- - ' 149 163
Basis weight, goosg. m. 1252 1310 1272 1332 1227
' R 22 146-
Tenml‘c strength, 10-2 113 10-7 ] 7
kg.‘em. width ro 035 606}
; +
Breaking length, m. 8150 8630 8410 8710 51704
3t g N as ( ; 44 4' 30"
Stretch, 9 43 3 43 45 397 1
. . » o 5 b
Tearing resistance, g. 122 139 130 138 3}
_ ‘ : & 93f 126}
Tear factor 97-5 1061 102-2 1036 7584
. - s 85-6]
Bursting strength, 7-87 823 8-S Y :
Kg./sq. cm. ) o 886 316 312
Burst factor 629 62-8 6679 065 25-8
o R R 213
Folding endurance 1600 6y 5
. ‘\ |
(double folds) oN0 1580 1710 900% 660
o+
* Engine-sived only 1§ Tub-size i tar ;
4 5 o g Tubssized with starch : % Avergoe 3 H :
direction vatues. ved with starch s Averages of machine direction and Cross
Two sets sheets weighi 3
1”(.)0 sets O‘f“ sheets weighing 1252 ¢ and  blue gum are comparable i
R g per sq. metre were made. Afler ey 0 the imported

couching, the sheets were pressed in the
standard press of the pulp evaluation equip-
ment at 50 Ib.sq. in. Tor | min. and then
1xt{c1‘ reversing, at 150 Ib. sq. in. for 10 min.
After drying, some of the sheets were (ub-
sized using 3 per cent starch solutjon.

All the sheets were conditioned at 65 pereent
relative humidity and 19 C. and tested for
[hur streugth properties. The results are
given n- Table 1. For comparison, two
samples of imported braille paper were also
examined for their constituent fibres and
after conditioning at 65 per cent relative
humidity and 14°C. for thickness and
strength propertics.

Thesc papers are light brown and light
yellow “in colour. Their constituent fibres
comprise a mixture of coniferous sulphite
pulp and rag pulp and a small amount of
ground wood pulp. The results given in
Table 1 show that the sheets prcpuf‘cd {rom
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paper so far gs strength properties ar
concerned. Printing tests on (he §'1m 1 L“(ti
paper from blue gum carried (;[11 I')1tcsllO
Central Br:t‘rHc Press, Dehra Dun, h . I
that all of them are suitable for brail]
printing. It was pointed out (hat for b(1 N
printing - characteristics both  sideg fmtel
paper should be glazed, which can beoeastilg

d()nC W hi]C n]'lkin" < g
: < L paper 4 "Cl
scale. pay on a COannClClill

ave shown
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Project Costs: IV—CITICIDE —
A New Pesticide from Turpentine

BHARAT BHUSHAN. K. S, CHARY, SO JALEEL HASAN, NASEEMUL HAQ,

The wide diversity in crops and climatic conditions
obtaining in different parts of India necessitates the
production of different types of pesticides to suit various
requirements. At present, DDT and BHE are the only
pesticides commonly used, but their production fails
short of the country’s requirements. Besides, the
propused expansion in the dye intermediates industry
during the Second Vive Year Plan is likely to consnme
large amounts of benzene, the main raw muaterial for
both DDT and BHC.  One of the promising pesticides,
which can supplement DDT and BHC is Citicide, the
product obtained by chlorinating turpentine. It is very
effective against mosquitees, hecetles, housetlies, cock-
roaches, bugs, ants and termites and also against
pests of stored grains and agricultural crops.  The raw
materials required are chlorine —a  by-product of
caunstic soda industry — and turpentine oil, hoth of
which are avaitable indigenously.

This article describes the 30-litre all-glass pilot plant
(capacity 80 kg./day) set up for the production of
Citicide, Cost data for the process show that 1 1b.
Citicide costs Re. 1 per pound.

NDIA  requires large quantitics  of
pesticides for the control and eradi-
cation of agricultural pests. Consi-

dering the large arca under cultivation and
the variety of crops grown, and the wide
variations in the climatic conditions obtaining
in the country, it is nccessary to produce
different types of pesticides to suit various
requirements’. The pesticides in common use
arc p, p-dichloro diphenyl trichlorethanc
(DDT) and r~benzene hexachloride (BHC).
The Pancl on Fine Chemicals, Drugs and
Pharmaceuticals of the Government of India
fixed the production target of 30,000 tons of
DDT per annum®  During the Sccond
Plan period, the capacity of the DDT
factory at Delhi is to be increased
from 700 to 1,400 tons per year and
another plant with a production capacity
of 1,400 tons DDT per year has been
established at Alwaye. The present instalied
capacity for BHC is 2,500 tons per ycear
which is also the production target by

C. C. REDDY AND S, L ZAHEER

Regional Research Laboratory, Hyderabad

1960 61*'. About 5,000 tons per annum, of
BHC ure proposed to be produced in the
private seetor,

Raw Materials

Benzene is one of the main raw materials for
the manufacture of both DDT and BHC, but
its availability for the manufacture of imnsecti-
cides Is uncertain as the expected increase n
the production of benzene at the end of the
Sceond Plan period s likely to be absorbed
largely by the proposed expansion in the
intermediates industry®,. Thus, there appears
1o be considerable scope for the production
ol non-benzene-based pesticides. One of the
promising raw materials on which a new
industry can develop in the country is
turpentine, as  chlorinated  terpenes  like
Toxaphene®7, Insceticide SK# and chlorinated
Joneifolene® have been reported to possess
pronounced insceticidal activity. The viscous
product obtained by chlorination of turpen-
tine under sunlieht or ultraviolet light has
been found to be an active pesticide™ ! and
insceticidal tests carried out in this Labora-
tory'* and the Indian Agricultural Rescarch
[nstitute, New Delhi, the Malaria Institute of
India, Declhi and the Plant  Protection
Oreanization, Mimstry of Food and Agri-
culture, Government of India, New Delhi,
have shown that the chlorinated turpentine,
named  Citicide, is  very  cffective  against
mosquitoes (both adult and larvae), beetles,
houseflies, cockroaches, bugs, ants, termites
and store grain and various agricultural pests.

India has large reserves of Pinus longifolia
Roxb. which, at present, is largely exploited
for the commercial production of rosin and
turpentine. The annual production of tiipen-
tine oil is over half a million gallons™, but
substantially larger quantities can ke had
from the existing plants at Barcilly, Jammu,
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Nahan and Hoshiarpur, which wre working
below their installed capacities.

As u result of the expansion of the cnusic
soda industry, large quantitics of chlovine
which s the other raw material necded in the
manufaciure of Citicide are available e (he
country.,

Pilot Plant Trials

Prefiminary cost evaluation based on {abo-
ratory experiments have indicated that the
manufacture of Citicide would be economi-
cally feasible. The production of Citicide on
a pilot plant scale was therefore undertaken.
The plam (Fig. 1), a 100-itre capacity ali-
glass unit consists of two chiorinators, cach
of 50-litre capacity, a coil condenser and two
packed absorption towers, cach 8 {1, high and
4in.in diameter. Each chlorinator is provided
with a heat-cxchanger at the bottom und «
tubular ultraviolet light source enclosed in a

watercooled quartz jacket. About 30 kg. of

commercial grade turpentine are charged into
each chlorinator and chlorine introduced
at a controlled rate ar the bottom of chlori-
nator L. The mixture of hydrogen chioride
evolved and unreacted chlorine from chlori-
nator 1 is fed into chlorinator {1 where the
other charge of wrpentine gets pactially
chlorinated. Cold water is allowed to trickle
from the top of the absorbers into which
excess  hydrogen chioride escapes vie the
condenser to produce concentrated hydro-
chloric acid. After the turpentine charge in
chlorinator I has wiken up approximately

cqual weight of chlorine (chlorine content of

the product, 50 per ceni), further chlorination
is carried out under uitraviolet light tilt the
chlorine content of the product is about
65 per cent. Air is passed through the final
product to cxpel entrained gases and  the
product discharged at the bottom of chlori-
nator 1. The yield of Citicide is 75 kg,

The partially chlorinated turpentine from
chlorinator 1 is fed into chlorinator | and
chlorinator 11 recharged with a fresh loi of
turpentine, and chlorination continued.

A flow diagram of the process is shown
i Fig. 2. Under optimum conditions, a
batch of 30 kg. of commercial grade turpen-
line uses up, on an average, 75 kg, of chlorine
in about 10 hr. to produce 75 kg. of Citicide
and 90 kg. of hydrochloric acid (33 per cent).
On 24 hr. basis, 72 kg. turpentine reacts with

180 ke, chlorine 1o produce 180 k. Citicide
and 216 Koo hydrochlorie acid,

Cost data

The projeer cost data for the production of
Citicide bused on the vesults of a series of
trials are given in Table 1. In working out
ihe cost of production of Citicide, the value
of the by-product hydrochloric acid hus not
been taken into consideration.

e - o

TABLE |- COST DATA

(Basis = 24 hro per dav 2 300 days per year)

CAPITAlL ENVESTMENT Rs.
Plant 15,000
Accessaries (compressor, flowmeter, electric

and water fines, ete) 1,000
Shed. floor, platform, cte. 2.500
Containers Tor hydrochloric acid 1,500
Working capital 4,000

Total mvestment 24.000
fyrier Costs

Renw materials

Turpentine oil, 72 kg, « Re 1:00kg.  72:09

Chlorine, 180 kg, 0 Rs. 1:29/kg. 232:20
Uitiliries

Water, 3,000 gal. «« Re. 1-00/1000 gal. 3-00

Eleetricity, 55 kWh. .« 10 nP./kWh 5-3)

Supervision and labour
3 skitied workers o Rs, 600/ worker!

day 18-00
© labourers at Rs. 1-530/worker-day 9-00
| Technical assistant at Rs. 6-00,day 600
Overhead  charges (90 per cent of

supervision and Libour) 29-70

Repairs and replacements
CGiaskets, bolts, nuts, rubber tubing, etc. 500
Torat Direct Costs 38040

INBIRECT COSTS
Depreciation on equipment, 159 of ol

cost 800
Depreciation on building, 57, of total i
cost ) ] 0-30
Interest on capital, 6°, of total investment 4-80
Insurance on plant and stock of material
Aty 0:80
Totar INDIRFCT COsTS 1410
Torat DIRECT AND INDIRECT CosTs 39450
Cost of 180 kg, citicide 394-30

Cost per kg. of stabilized product (ex-plant,

packed in 5 gal. or 40/45 gal. G.1. drums) 219
Cost per b, of the packed and stabilized

product 1-00
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The cost of the product could he reduced it
the plant is Tocated near an electrolviic
caustic soda tuctory <o that ohlorine can he
tapped divectly from the cells without puri-
fication und liquefaction. The cost of chlorine
would then be reduced by 75 per cent.
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Tapioca Macaroni— Pilot Plant Production

VOSUBRAHMANYAN, DS, BHATIA. . S

Central Food Technological Re

A pilot plant set up at the Central Food Technological
Research. Institute, Mysore for the production of tapioca
macaroni (capacity 1 ton per duy) from a misture of
tapioca flour (60 puarts), groundnut four (15 parts) and
.wheat semolina (25 parts) is desciibed.  The steps
involved in the manufucture of the product are: erinding
the raw materials to different degrees of  fineness, dry
mixing. dough formation, extrusion, predryving, heat
conditioning, steaming and curing, The plant  can
pm('!ucc three tvpes of products. vie. rice-shaped
grains, short tubes and shells.

The cost of tapioca macaroni works out to 25 nP. per
pound.

N oearly 1950 systematic studies were
inttiated  at this  Institute with  the
object  of producing a  composite

nutritious grain-tike product which could be
cooked and caten like rice, The principle raw
materials — selected  for  processing  were
tapioca flour and specially prepared eround-
nut Hour. Extensive studies conducted over
a period of one year resulted in a process for
tue production of round - synthetic ™ grains
from a mixture of 85 purts of tapioca flour
and (5 parts of groundnut flour. Av the
invitation of the then Travancore-Cochin
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search Institute, Mysore

Govcn_nnc‘m, asmall demonstration unit was
setup i Trivandrum in early 1951, The it
wis worked by the State (i(\\—cmmc'nl 'mdulll]lE
gram was sold at the subsidised ;;ricc o
Sannas (19 nPy per pound, The product 0[
c«')lhldtl't{d generally  acceprable, b (1 e
generdd feeling expressed gy tht linu‘ I’l’ut
that o gram ha g the rice shupe \\'oul](; l\'w5
& better consumer aceeptance, e
Furt]lcr studies were dire
possibilities of modifyin
tapioca dough so th

cted to explore the
v ¢ the nature of he
at i ¢ > Process

mechanically into rice sh;\{:\li‘l(? \E))&lillll:)wswd
the completion ot‘lubom(m'y stujiés‘ 1 /}ftcr
rzu‘ld‘um was submitted in 1952 I(S.[lll]?kll)]()-
Ministry of Natural Resources gnd SCiL' l 1.‘0}1‘
Rgxcurch, which appointed g Spcci"\l %u -
mittee to deeide on the possibility of o‘bl' nine
suitable equipment for (he manufa ‘ll”‘]?mg~
rice-shaped  graing from uhrmdtcf\mL e
recommendation  of  the C()I]{l]]l:lt‘} e
Ministry of Natural Resources and QCL'L‘ l_l}L‘
Rescarch made a provision of R 54&;}(&@
towards the project and dccidcd .to . ]‘s
the plant to be instalied ag (he Ccntra\lm;"]:())lc}

MACARONI

Techuological Rescarch  Insttute, Mysore.
An order was placed for the plant with
Messrs Buliter Brothers, Uzwil, Switzerfand
and after various manufacturing trials the
specifications regarding the design of the
plant  were finalised, and the plant was
received at Mysore in June 1956,

The plant is suitable for the manulacture of
short cut macaroni products only as the dricr
is of rotary type ; the maximum length in
which the productcan be dried is 1) 2 inches.
The plant is suitable for making plain wheat,
macaroni, fortifiecd wheat macaroni and
tploca macaroni.

Details of Pilot Plant
The pilot plant consists of the following
components

Hapimer mill (MSE-?y — The milt is litted
with various auxiliaries such as feed hopper,
feeding device (Fig. 1) pneumatic conveying
pipes, cvelone (Fig. 2) and centrifugat sifter.
The mill is of the dust lock type so that the
arinding operation is duost free. The mill can
be used for grinding both tapioca chips and
eroundnut expeller cake, the capacity being
1000 b, hr. of tapioca flour and 500 1b. hr.
ol groundnut flour.

Mixer - Various ingredients of the blend are
dry mixed in a batch type mixer (Fig. 3)
with a capacity of 1600 [b. The mixing is
completed in 2 hr.

Extrusion Press {Type ATAy- - This cquip-
ment (Fig. 4) consists of feeding apparatus
for the dry mix, dosing apparatus for hot or
cold water, mixing and kneading troughs,
extrusion worm, cutting device (Fig. 5) and
arrangement for vacuumizing the dough.
Arrangements are also available for circu-
lating cold water to cool the extrusion
evlinder and restrict the temperature of
extrusion to 35 C.

Different dies are available for producing
products in a varicty of shapes. Arrangement
is provided for running a knife over the
surface of the dic as the dough is extruded.
The speed of the knife can be regulated to
obtain short cut products of any desired
length. The press can extrude 250 pounds of
short cut goods per hour.

Pre-drier This machine is  fitted  with
oscillating sieves driven by an cecentric shaft.
A fan and an air heater situated below the

PILOT PLANY

sieves provide the necessary ventifation and
heat.

Drving-cuni~roasting Equipment (Type TTH A)
- The equipment (Fig. 6) is provided with
various auxiliaries such as inclined belt
conveyer for feeding macaront from the pre-
dricr, elevator to lift the dried goods from
the discharge end of the drier, horizontal
belt conveyer to convey the material from the
top of the clevator to the silo. The drier is
clectrically operated. The cut goods from the
pre-drier are fed into the drum of the drier.
The drum consists of twelve 3:6 m. long
drying cylinders of 0-3 m. diameter. Each
drying cylinder consists of eylindrical frames
with built-in conveyer sheets. The eylindrical
frames are covered with bronze wire mesh
jackets. Through the rotation of the drum,
the goods fed into the drier arce distributed
untformly in the 12 drying cylinders and
conveyed through the drier at a given speed.
The speed of the drum can be adjusted to
regulate the time of passage through (he
drier within the range of 20 min. to 6 hr.

The drier is divided into 3 zones of about
equal size m which temperature and humidity
can be regulated individually. A moistening
device is installed in the muddle zone. Lach
zone is cquipped with means to introduce
fresh air and exhaust humid air. The regulia-
tion of temperature up to 100 C. may be
effected cither automatically or manually :
above 100 C., the temperature can be
regulated by hand only.

Tapioca Macaroni

Tapioca Macaroni is the term used to
designate products made from a blend of
flours, the major component of which is
tapioca flour. When the project was started
at the Institute, the product was inttially
called * Synthetic Rice ", As this term was not
considered generally  acceptable, 1t was
decided to adopt the term ~ Tapioca Maca-
roni . The term * Macaroni Products ™ is
now widely used to denote extruded and
stamped products made from wheat semolina
and flour. The halian terminology is * Pasta
Alimentare ™ (Alimentary Paste), while the
Germans  call them - Teigwaren ™ (Paste
Goods).

Preparation of Raw Materials

Tupioca Flowr - Tapioca flour should be of
high quality, white in colour and free from

N



Fl(i.‘ | — HAMMER MILL SUITABLE FOR
GRINDING BOTH TAPIOCA CHIPS AND
GROUNDNUT EXPELLER CAKE o

— A BATCH TYPE MIXER
_ YED FOR DRY MIXING
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(1tss THAN 35°C.) By CIRCULATING
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Fic. 7 —TAPIOCA MACARONL IS PRODUCED IN THREE FORMS,

NAMELY, RICE-SHAPED GRAIN, SHORT TUBES AND SHELLS
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hammer mill. The groundnut flour used is gf
such a degree of fineness that about 95\pcr
cent passes through 22 mesh and about 80 §2
per cent through 30 mesh. It is not desirable
to store the groundnut flour for lone uAnd the
normal practice is to grind at a time about a
week’s requirement. It s necessary to remove
the cuticle as, otherwise, it will impair the
colour of the final product. Great care has to
be takcn' Lo avoid comtamination of the
kernels with grit or sand.

;jr.z;%)loczl Chilps. and groundnut cake have
Hterent grinding characteristics and have
therefore to be ground separately,

H"'/zc_)ar. Semolina (Sojiy--- 1t is obtained from

a mill in Bangalore. The product is of such a
degree of fineness that 100 PV Cent passes
through 22 mesh and about 99 per cent
through 32 mesh.

Manufacturing Process

Formula of Mix— The raw materials are
blenlded in the following proportion :
Tapnoca flour 60 parts, groundnut flour 15
parts, and wheat semolina 25 parts.
Dr_l'-/ni.\'i_ng - The three ingredients are
blended in the vertical mixer. The averave
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PLYWOOD ADHESIVES

curing and cquatization of moisture. The
material is now ready for packing (moisture
content 6-5 per cent).

Steaming - After considerable amount of
rescarch and pilot plant work, 1t has been
established that the gquality of taptoca maca-
roni improves considerably by exposing it in
thin layers to steam for about 15 min. The
steamed product has longershell life, isharder
grain and has better cating quality than the
unsteamed product. The steamed and dried
product has a moisture content of about
10 per cent.

Packaging - ~ The product is packaged in 1 {h.
polythene bags which arc heat scaled.
Tapioca macaroni, like other products in the
category of paste goods, is hygroscopic and
absorbs moisture from the atmosphere.

Present Production at Mysore

Tapioca macaroni is being produced  at
present in Mysore in three forms, namecly,
rice-shaped  grains, short tubes and shells
(Fig. 7). The daily production is about | ton
and practically the entire quantity is being
supplied to the Government of Kerala.
To-date, 116 tons of the product have been
sold to the Kerala Government.

Plywood Adhesives from

Cost Data

The working costs for the production of
1 ton of tapioca macaroni per day are as
follows :

RAaw MAaTERIALS Rs.
Tapioca chips, 0-66 tons »«« Rs. 200/ton 136-00
Groundnut flour, 0-165 ton « Rs. 325/ton 5362
Wheat semoling, 0-275 ton 7 Rs.594/ton 163-35

ToTAL 35297
Ortier Costs

Interest and depreciation on plant 87-00
Labour, services, establishment, ete. 52:50

Packaging in one pound plastic ilm bags
and 140 packets per gunny bag 75-00
Sclling price per ton {ex factory) 567-47
Cost per b, 25 nP,
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Tamarind Seed Testa

P. RAMACHANDRA RAO & T. K. RAJAGOPALANY*

About 9.000 of tons tamarind sced testa (1.5.T.), a by-
product of tumarind sced kernel powder industry, are
available per year and one of the uses to which it can be
put is in the manufacture of plywood glucs. A glpp
formulation prepared with the alkaline extract of .S, ! .
in powder form and 25 per cent paratformaldehyde is
satisfactory, but the cost is high because of the large
amowunts of paraformaldehyde required. A glue com-
position obtained by dissolving T.S.T. extract pow&!cr
(100 g.) in water (400 g.) followed by trituration with
paraformaldchyde (5 £.) and wood flour (5 g.) has been
found to give satisfactory ply boards by hot pressing at
120 C. and 200 Ib./sq. in. for 12 min. Wood flour in
the formulation can be substituted by tamarind seed

kernal powder as a filler.

Forest Rescarch Institute, Dehra Dun

7 I YHE alkaline extract from tamarind sced

testa(T.S. Ty obtained in the form of a

dry powder has been found to yield a
satisfactory plywood adhesive in combination
with 25 percent paralormaldehyde!. Since the
use of such large amounts of paraformalde-
hyde increases the cost of glue, attempts were
made to develop formulations containing less
of paraformaldchyde. A satisfactory  glue
composition, containing only 5 per cent parn-
formaldchyde on the weight of T.S.T. extract
powder has been developed on the basis of

#Present address ; Bharat Plywood and Timber Products Ltd., Cannanore, Kerala.
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work done on Acacin cutch gluess The
resules of trinds carnicd out with this gl
are reporied here.

The T.S.T. extract powder (100 gy was
dissolved in water (306 ¢) by warming the
mixture i a boilng water-bath, The syrupy
solution obtained was cocled and then tritu-
rated with paraformaldehyde (5 ¢.) and wood
flour (S g.). The veneer packs were pressed
at 200 ib. sq. in. The resulis of glue adhesion
strength tests given i Table 1 show that
sativfactory pty beurd- can be obained by
using this glue, even when prossing is carried
out at 120 C. for 12 min,

Another composition in which tamarind

kernel powder (3 ¢.) was used as the filler

instead of wood flour was also found to be
satisfuctory (Table 17 showing that T.K.P.
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Manufacture of Semi-alum
Upholstery Lesther

l I PHOLSTERY feather is a soft, pliable,
ctrong, non-tretehy feaiher wied
cars, furiniture, wavellers” bags und

folio cases. In Europe and Amcrica, uphols-

tery leather is made from thick spready cow
hides. Such hides are not avaifuble i fndia

Medium and small sized cove indes e

available in lightly vegetablie tanned condi-

tion, and vegetable and chrome ro-lonnage
do not give satisfactory fcatlicr.

fnvestigations carricd out at the Contral
Leather Rescarch Instinute, Madras have led
to the development of a process for the
manufactuie  of upholstery icather. The
process covered by a pateat (Indivir Pat.
5316 ; 1954y has now been  released 1o
industry free of cost. The main feature of the
process is the re-tanning of the tunned hides
with basic aluminium salts.

Process

Tanned cow hides are timmed.  weighed
and soaked one by one inwater tor a minuie
and piled on a horse. They are then dry-
drummed for 3 hr. and spiit 10 2 mm.
thickness.  After 24 hr. the grain sphits are
washed with water for 10 min. and suipped
for another 10 min. with sodua ash (0-57 )%
using 150 per cent float. The goods are then
washed and bleached for 15 min. using oxalic
acid (0-59,), sulphuric acid (0-5¢) and float
(150",).

Re-tanning of the leather is done with basic
aluminium  sulphate. Aluminmun sulphate
(147,y and sodium citrate {17,) are dissolved
in water (30",) and aqgucous soda  ash
(3-5", in 10", water) added 1o 1t with stivring
in 2- 3 instalments during 1 hir. The sofution
(pH 3-4) is left overnight.

o

Phe tannime olution v added to bleached
md washed stock oo drum running at 4
p.on After dramming for 45 min., soda ash
Oy waner (10 gally is added separately
inchice insialments during | hroand drumming
continued for a turther peried of one hour,
e tanmed goods are then washed twice tor
PO min. cach time, first with 200 per cent and
then with 120 per cent float.

v
{ ‘!

5

Latliquoring - Water (607 ,)) is added to the
drum containing the tanned stock and the
Gatliquor poured into the running drum. The
composition of the fatliquor used is @ castor
oil, 37,0 sulphated fish oil, 1:5Y,, & sulphated
posginit oil, 0:5° 0 soft soap, 0-25° 1 borax,
0-067,, s and water to make up to 200,

Drumming is continued for & hr. by which
time the bath liguor becomes clear. The
liguor is drained ofl and the goods dry-
drummed for 30 min, The leathers are then
taken out and subjected to scttimg and
staking.

Finishing A bottom coat of a hght blue
shade i+ padded twice on the snufled side of
the leathers and the fatter are then allowed
to dry. The composition of the shade is :
white pigment, 875 1b. (337, of solids) :
Farnshaw  Blue, 288 1b. (339, : yellow
pigment, 6 oz, (337,) 1 Bedacryl 188A (IC1),
12 1b. ; water, 12 1b. The bottom coating is
folloved by two spray coats of a fixing agent
having the conmposition © casein, 12 oz, :
Borax, 3 o0z, : tormalin (40" ), 30 oz.

The leathers are given two coats of a clear
Liequer containing Spartan clear lacquer (12
val ) and  Spavtan thinner (36 gal)). The
fcathers are finully subjected o the usual
pigment  topping,  printing  and  fixing
operations,  The leathers thus treated are
found quite fast o dry and wet-rubbing.
The fmished teathers  have  uan  average
thickness of 'S mm. and all the qualines

*All pereentages arc based on the weight ol raw material.
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required of upholstery

! lcathers.
R. SELVARANGAN, M, A GHaN, Y.

NAYU-

DAMMA & (Latey B. M. Das, Bull. cenr.

Leath. Res. Inst., 4 (1958), 401

Manufacture of
Aluminium Chloride Liquor

LUMINIUM chioride

solution

(contuning 10", aluminajor hydruted

crystals of aluminium chloride can be
used as a substitute for ferric alum (contain-
mg 17 18", alumina) in many  industrial
applications, especially in the treatment [)r‘
water. A process has been developed at the
Shri Ram Institute for Industrial Research
Dclh]_‘ to_r the manufacture of u]uminium’
’c_h!orldc_ fiquor from bauxite. The use of this
1quor is cconomical compared to that of
ferric alum in spite of the greater bulk and

Consequent  greater transport costs
former,

VENT TO CHIMNEY

REFLUX

BAUXITE CONDENSER

TANK

STEAM

DIGESTOR

958
lf/'m'ms Bauxite ore i ¢
511(76 thutl 80 per cent of
10 mesh. The erushe ¢S dj
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preven \c\/() 0 ysis of a!ummium chlorid
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:slumplgn,\lon is heated by steam pazsédli)l?ly the
a silica ¢ ’ | i - oug
N {) 15 added 1o ‘huslcn the 5')cu]in v
o 1{1-,‘ . LL]( ~muuc4r. After Standing fo%-
s e | ‘:xj s‘uipfxnanunl liquor s al“dwn
o) nd C();X}L:‘lld{b(' at atmospheric pressur
e co t)l/mm.m reaches 20 per ce c
conpéﬁnubmhlisd liquor, brown jp colCLm-
addilim? a O(fml‘.'w p‘cr cent ferrie chloride %lf]r’
remon of calculated quantity of. iror
Moy e 1 colour by reduci o
chloride to fcrrouschlmidc oty ferric

rushed to such a
It passes throygh

i the e B Reerystallizage
of the '(}1] I\hL} h:\ dl'dl;“d erystals remoyes }1\I: llllll/i'mon
e siurey s filtered and the crystals ()E;l xl'mnd
Y3tals obtaine
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PRODucT
TANK

ALUMINIUM CHLORIDL: LIQUOR

TECHNICAL DIGEST

TABLE 1 — COST DATA FOR THE MANUFACTURE OF

ALUMINIUM CHLORIDE LIQUOR
(Basis : 1 ton bauxite per day)
RS.
RAW MATERIALS
Bauxite, 1 ton -« Rs. 60/ton 60.00
Hydrochloric acid, 4 ton « Rs. 25/ton 100.00

UTn imies
Steam, 3-8 tons « Rs. 9jton 52.00
Watcer, 3300 gal. '« Re. 0.75/1000 gal. 2.50
Electricity, 24 kWh. « Re. 0.61/KWh. 1.50
DEPRECIATION
Maintenance and repairs 5.00
Labour and supervision 8.00
Other incidental charges 7.00

TOTAL COST 270.00

Cost/ton of liquor Rs. 62.62
Costjton of dissolved alumina Rs. 628.00

packed in water-tight rubber-lined containers
or redissolved to give a colourless 35 per cent
solution. A flow-sheet of the process is shown
in Fig. 1.

The vapours from the evaporator are
condensed, mixed with makeup hydrechloric
acid and recycled for digestion. The efficiency
of digestion of alumina is of the order of
66 70 per cent.

Cost data for the process given in Table |
show that the cost of production of I ton of
liquor is Rs. 62:62/ton. A plant capable of
handling | ton of bauxite per day is estimated
to cost approximately Rs. | lakh.— S.
VENKATARAMAN AND N. R. Kuroor, Chein.
Age (India). 9 (1958), 301.

Market Research Assistance

for Small

To assist small munufacturers in determining
major distribution centres for their products
and cstablishing contacts with important
wholesalers and retail dealers outside the
local producing centres, a market research
programme has been initiated by the Small
Industrics  Service lastitute, Calcutta, in
collaboration with the National Small Indus-
tries Corporation (Private) Ltd., Calcutta.
The research programme will cover dealers’
and consumers’ reactions to the price and
quality of the products. It would also help

Manufacturers

small manufacturers in assessing the nature
and extent of competition for their products
and distribution  costs in  the surveyed
markets.

The service will be  available to small
manufacturers free of cost for the present.
Partics interested in such studies should
contact the Director, Small Industrics Service
Institute, Government of India, Ministry of
Commerce and Industry, 4, Camac Street,
Calcutta-16.
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A few of the Patent Applications uutitiod as ceepied
in the Gu:{‘/lu of Didia. Part [ Section 2, 2-23 August
1958 are listed helow :

Plant and Equipment

59666 Mecethod  and  appariiis for woring and
pumping a hquelied was P conrrol migns
arranged 1o render operaiive prossice congrol
means which  cooperare with pressire biiilding
means — UNION Cariindr Corp.

62033 Filter press o Filier chumbers with Blrer cloths
clamped bevween frames and laid aowing vide wafls
communicare with  owtside  space  1CrNeia
TALALMANYOKAT ERTIRESITO Varrar v

02283 Improvements  in  clectrical  cupacitors
Includes vwo series of eleents folded and inror-
leaved - Tur Prissey Coo b,

intended  to - stop purticles b stspension in
gascous streams + Conmprises 1wo tubidur sech s
fixed in pasticht fushion COMMINSARINT A
L'ENERGIL AToaqut

63308 Improvements in devices for hoiding Srers

59648 Improvements in vapour generdtols sad an
mproved method of generating vapour : H e cin
the fucl was before combintion i chieard o
conveciion hear exchange with sases toving fron:
the furnace of the vapour genciralor Bagcors
& Wicox Lo,

39649 Improvements  in cable  wanutictiaring
apparatus @ v ocape passaze ivo provided
through the striker assembly frovve nterior of
evlinder to aumesphiere - - PYrovesas 1.

63100 Improvements relating to aomising anpa
ratus @ Comprising a container having a f//u‘z;r(//f
extending shoulder 1o constitute suppori for the
valve wnit and sealing meais operarively disposed
relative 1o the valve unit -~ SAaca ARRONOL
MaNUFACTURING LD,

59523-24  Device for attachment to interna! combis
tion engines. particularly  petrol cnvines. o
enable crude oils and their componenis such as
kerosene dieset oil or the ke to be used as fuel
thevefor @ Comprising a housing conaiiins hollo:
hodies heated by exhaust  gases, the  ciernal
swrfaces of which forne with the swalls of  the
housing cambered venturis and on which fuel oil i
poured.

Comprising a meral housing enclosing o hotlow
chamber having one or more votating meral hodies
1o canse friction between the bodv and fmer
surface of the chamber and fuel vil is powrcd inro

said chamber — DASTUR
00774  Apparatus for removing soil {rom harvested
plants @ A convever arranzed 1o cariy plants with
the crop-carrying parts of the planis dangling,
and a beater arranged 1o be rorated ax plonty are
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Indian

B T SN

atents

oveved N A HoNA
CoRPORNION
60

Risearey [)D\I,UJPMLNI

A method of and gn apparatus lor des
bucteria and other organtms in a figyi [L? i

i /:r_mu:/ thirvugh o sraighy (,/,,,,,,(,,W/u ‘/ l"(,/”"{
comtinnts gl completely fifling soig 1o, 4
DYCSSUre waves intrain form of re )(’(I(l ';“bl, !
(npsetr pulses having high /)l'('.\‘\'l()‘(’/u/ (?' e
/)/'u/?(l'\'(ll.t'(/ i the longitudingl lire i frude oy
b - - SKOLDBERG drection of said

troving

Chemicals, Paints, Varnishes and Inks
679y Product ] i
; on o ammoajum s
/ Production TNOAM sulphate ir

\,dll\)!]:ﬂ\. s Contacting ¢ y;m)uzr:\-‘ /Ln/(\l-,nd ron.

NI ur ? ol . -
anuniia and carbon dio.vide with ¢ fi“{m/(' o
naving ferrous and sulphare s - By RN(l(l or
R

Fine Chemicads, Paarmaceaticals &p
60216 A process for the tre;
the prop

erfumes

j . tment of rice by -
aration of a tocophery riee bran for

lrich oil, o

3 Coi N CORCeN ; Atami
k\l)-l]]DIL\ soncentrate and inosigg| for \.IUmm
W Exrracting lipids Medicinal

» front vice by

) . ) gL ' ¢ Dy
/1///.1}(1(/ hn pactitioning \ith o
OV SCIENTFIEC

f v alcohol

. petrol -~ Counen

& INpusIRIAL Ry ARCH UNe.
Fmproseiments ¥

‘:lkn\i' 1::)u]{\;\-}1x n 1hu(‘ production of hydroyy

o ’ SEMVIONY Substituged . -

and parlctla v ed deoxybenzoing

e ;/d.lmul‘ul,\ ol deovvanisoin - Ry) cNZoins

ﬁ./l( /1.//7 w. « /)/:'"”"/ ether with (ll‘l/a('c‘],‘( :aﬁllmy‘ «

/,l“”/l.l\””“:_ of phaspheys <1A\'x"</1/(1/'i</(, ‘e using

(.(;l/‘r\lz((‘\“_mu chlovide oy 4 ('(-'11(/(',,”-,’;’ and -

L O . . Y MR dgre, —

- FSCONTIRG & INDUS TRIA YL Rl"“”{
OUNRY - Recovery of © HSEARCH

ENAWA

; . tetracyeline
thereol o O s & C from S .
of v, ) r’wlu( g methylalk vy ketong (:f)t;llong
e T yeds, A . ;. R
separating clracyeline i) acidilared Ootiton
’/ aatine e w./IIHL,’ aqueons  phase . water,
terracycline, adjisting PH 14 2 ¢ Coitaining

b and g .
weiracreling py avstallization x/ recovering
- —AM

CyaNaan o, ER{CAN
SI2ES 0 Process Tor nr i
- Ol P"-‘l"tl‘mu tr
i1 . SHETYDlophane ¢ ¢
ML plophane anxotroph l“/_‘ 1; : (,0_111(1(.,_
natrier medinm yeigh ~ocoli iy g

. . con .
sertne - = CHAS. Przig & (‘7))0“”(/\ ndole

SIS A process for the pr i
hl\c_ :.(H\;gfmimbidimtc\l‘ Imlv'f“,on of
perties from higger titve
/{)‘(//‘u/)i\‘/ng with cauy
SciNTne & INDUST

HUIEN - Process for the manufactyyre
Removing reserpine ajmalicipe L“‘L of
from agucous qeidie solution o
alkaloids  aned obtaining on of

and

A 1.;11_k;di salty
¥ hay edicing

constituents  of u;‘tiz .Dr0'
de atkafiey Counciy B
RIAL RESEarcy o

alkaloids -
ith benzene

rauwolfia plan

Sty s . R raines ¢,
CXDACLnG yemainder yoif; oth ‘[””0 Eroup py
Cma L. Yiene  chlopige
61689 Antibiotic e
klhuw1)1’1‘1_01;)111& ColﬂpOSlthl‘lS and .
w‘(/u ufu/"/)/,,-(,,,,,‘(, a surface Preparation
Wi tetracyeline antibiotics ¢ active qgepy
Co., Inc. : HAS. Prizer g

INDIAN PATENTS

Oils, Fats, Waxes snd Detergents

61720 tmpioseiments in the recovery of usclul
products from wastes in the oil and fat blesching
and  hvdrogenation processes @ Sapontfring the
Jarry watier of the swastes witly anallalé. grainiic
thie soap and separating it by mechanical means
DUBEY AND WALCIIANDNAGAR [INDUSTRIFS LD,

Glass & Ceramics

62732 Refractorios resistant (o aggressive melts wnd
treatinent  for obtuining  tem o Kefractory i
contacted swith an inert ligid that wers the i
fractory and  contains  relevan quaniities of
oroauic stbsiaiices api 1o be coked and the
impregnated refractory s subjecied jo subvcquent
coking heat treaiment MONTECATING SOCTE LS
GENErRALE - Prr Inpesrria Miniraria
CHIMICA AND VARDA

Building NMiterials

60440 Improvements i heat oxehongee  appuratus
suitahic for use in the manufacture of Portland
cement. Hime and the like @ Comprises ¢ chamber
capable of rotation about a vertical axis - Ttit
ASSOCIATID  PORTLAND  CEMENT - MANUEACTU-
rers Lo,

Fucls, Coal Products and Lubricions

63287 Improvements in lubricant additives @ tdddi
dive comprises @ niixiare of cine salis of  dialh vl
thivlthionophospheric acid -~ Wakirrnin & Co.
Ln.

61208 Lubricatng ot compositions  and - fucls
suitable for use in two stroke internal combustion
engines : Mincral ubricating  vil. ol suluble
mctal salr of orsanic acid and halohydrocarbon. if
desired  together with a liguid  fuel - St
RusrarCH 11D,

Fibres, Textiles and Dyestufls

38804 Improvements in the ireatment of textile ot
like material o Passing the maierial  throueh a
Jluidised bed of solid discrete particles followed
Dy oa subscquent passage throush a second gaseous
chamber — - SHRURAM INSTITUTE FOR INDUSTRIAL
RiSEARCH

35032 Improvements in means for guiding textile
and like materials through the fluidised bed -
Providing tine jeis of pladdising medinm beiween
the shaft of the guide roller amd the hody of the
hearing oi the side facing the fluidised bed material
o SHre RAM  INSTIIUIE  FOR O INDUSTRIAL
RisEARCH

59030--31  Improvements in the  application  of
fluidised beds for the teatment of extiles and
like materials @ Passing  the vextile  marerial
thivough a fluidiscd bed wherein fluids are impinged
on the rextile maierial substantially at right
angles to the maiterial.

Passing the textile  successively  through «
fuid medium, a molten meral hath and a fluidised
hed of wolid discrete particles —- SHrR1 - Ram
INSTITUTL FOR INDUSIRIAL ResEarcn

59033 An mmproved means for threading textile ot
Jike muterials throseh the fluidised bed of solid
discrete particles @ Threading on pair of cendless
chainy  mving o and out of fluidized  bed
colunm — SHRI RAM INSTITUTE FOR INDUSTRIAL
RESEARCH

60546 Continuous  bleaching  of  cellulosic  textile
netterials o Passing the cellulosic textife materials
successivelv through o hatle of trichloro or per
chlorocthyvlene, an aqueons  acid  hvpochlorite
solution and a bath of a peroxvgen compound -
LOL Lan.

G0642 New  printing process @ Applyving 1o 1exiile
Iaterials printing paste comtaining  sonoazo. or
polvazo dvesiult and as a separate siep applving
1o rextile materialy  aqueous solution of - acid
binding agenr - -1.C.10 Lip.

39836 Improvements in the resin treatment of
textiles o Textile  material  treated  with  urea-
Sormaldehvde  vpe  procondensate iy passed
through a fluid bed having hyvdrophilic properties
—~ SHRE  Rast INSHTUTE  FOR - INDUSTRIAL
RESEARCH

61052 Continuous  blcaching of cellulosic  textile
raterials @ Passing  Jabric successively  through
baths of (iy tricholrocthvlene or perchitoroethylene,
(i) water [0 remove solveat, iy aqueons alkaline
volution of peroxyeen compound and (iv) steaming
i contact with athali chlorire - 1.CLL Lo,

Rubbers, Resins and Plastics

S9793 Improvements in the manutacture of tennis
and similae play balls @ Phe swall of the hallow
plavhall comprises of natural rubher and resinous
copolvmer of buiadicne and styvrenie -~ SUAZEN
GLRS Lb.

3938 Improvements  in adhesives @ Forming  a
wixtare of an auro-oxidisable resin and an anti
oxidant and then compounding the mixture with
ait clastomeric polvimer - - SHELLES

60889 Bonding process for polythene to substrates :
Interposing  vuleanisable  blend  of rubber  and
polvihene berween polvihene and substrates - -
1LC.L Lo,

62058 Improvements i rubber  compositions
Treating the surfuce of the rubber composition,
hefore valcanisarion with « complex clrominm
compound - LCL Lo,

6IR4Y Process lor treating the surface of plastics
maieriad to give a matt surface @ i which a
mixture  of  abrasive  particles  and water are
projected on the surfuce of the plasiic material ai
a velocity to produce a multiplicity of the fine
cuts o the surfuce 1o give a mate finivhe -— L.awes
BROTHERS LD, & ABRASIVE DEVELOPMENTS LTD.

64389 New polvmerisation process @ Mixing ethy
fene under pressure with the praduct obtained by
treating  vemadivin - dichloride  with  aluninium
halide - - 1.C.1. L1p.

63816 Improvements relating to presses for pro-
ducing objects from plastic material @ A press
for producing objects from plastic material having
two cooperating dies. ar least one of whicl is
provided with a continwons inside surface of
resiliont — UNILEVER  LTD.
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Cellulose, Lignin, Paper and Other Wood Products

63144 Liquid circuluting means in a penetration
tube for the manufacture of pulp ; (:h‘ip is
successively treared with a chemical /1"(//
penetration wube and in a cooking juhe cach
Consistong of series of reaction hey - -H‘llv\('lll
SHIP-BUILDING & ExaiNierinG Co. L1p.,

tid in oa

060217 Flavoured drinking straw -
Hlavoured  invers of  fibrous
tehidur hody — Bayagn

& )

Incorporaiing a
maicrial inside the
RABIN AND SCIsUREK

62798 Improvements in the bleachin o i
A ‘ i g of cellulosic
fabrics : Fibrey absorbing an alkaline peroxide
I)/(’(I('/I/I{_L’ solution, contaciing  the fihres n‘/'/,;z
steam in-w closed container  ar pressure aben

2)-N) P50 —Foop Ma y
RN ACHINLRY AND
" Fe ] Crnic AL

Metals and Metal Products

00572 Water cooled nozzle for
metals © Refining merad by dire
oxyzen oo the surface of molren meral havine
aninlet passage for Lay, a throat of crosy -\c(‘muu;/
area smaller than thar of the infer pmix‘ur'c‘ for
cirealation of cooling warer formed in the /i/z/’:'/ Hess
of the wall of nozzle — [Npian ONYGEN LT e

63539 I‘lm)roﬂ\'cmcnt\\ in methods of manufacturing
b()d}CS of ferromagnetic materials - Ih"/iu'v or
during .\‘/1411/)/&«: the finely divided initial mixture
nor (’anmmin,q constitutive marerial but ('u///('u'/f///"
at least one ferromagnetic compound, is (/l‘l‘(’(“{t’:/
ma magnetic field while 1ij] heing /)'(Z(*/x morable
among them 1o a certain extens — N. V. Pinvies’
GLOEILAMPENFABRIEKE N '. o

601 {7 Method of

use in refining
clng a stieam of

manufacturing  titanium

. M . N y ; ‘1nd
l)lt-dﬂ/lLJll‘ﬂ alloys @ Reaction iy allowed to proceed
L,\()(l)I(II‘)II('{l//l' helow the temperature of reaction
— ORLGON METALLURGICAL CORp,

61342 Improvenenis relating to metf ds of
metal powder in(o continuoys CL)I]](: 501 !
for sintering to SUID 2 Metal po 'D/(M
//'l/‘uu;'./l a pair of roffers (un/lt il
VISCONUN O uved at the roffr .

Nieker Co. Lip.

Diming
S suitable
IS passed
CLRAS of liwer
Lap -—— T MonD

Leather and Leather Products

59930 Shoes and other Jike
and or parts thereof,
same and moulds for

ot 'zuind% of footweyr
“:) 10d of m;nml'zlcturing
Bt ! o L\/;H such manufacty e -
o ; O upper it oo

;I/IH‘H/I/I of the mould whicty i /[//('I(/l n‘il;m”/ (/f)'\(?\v
uid condition - By Stioe Co (l’va\p u)\‘fllf o
ATL) L

Engincering

IRRN A 0 ]

59623 ‘fusmn welding  of metals ¢
shiclded hy profective T
an eleetrode aned work

Electyi

‘ L o are

ey /mn/ establivhed between

| 10-he welde, 1ehy

metal i welding -one 10 viby, o ((M/’ e o
rations of /'/'uqucn('y

greater than 10 ¢yef
I ‘ VEIEs per seepy ¥l
and  during subsequiens “/ durinng welding

: ceoling  of
meral — INprax OXYGEN L’n; of molten eld
5962 : electri .
;1/]’ Mﬁlh(\)_d of glcc}rw are cutting +
(/(1/_5) with shielding gas of /an‘(;‘f{
and S50 per cent by (ol o
‘ g Cvolume of gy,
ad 01 ot b ‘ f hydrogen
e / L'.(/m ¥ X /4'('[( d from ¢ group ;wn (lf!([» a
at D, o carbon dioxide mn//1\‘(/;'0('(1;‘/)011 ] ’p"l.\mg
noringl almaspficrie 1(’/11/)«:11111/‘( \'LIUIS(’”[”
* — INDIAN

arrounding
2oper cent

OxvoeN L,

MisceHancous

6I817 Improvements
plurality of royy of 1
L1p.

61410 Filing cabinets :
Potally” or hivsedy,
AXIs 1o the cabiner
ont along an qre

relating g

et — Hinpus s, © With

STAN PLasTIcg

Rack or tray for the
mounied along
ClSuch that raek can SWing j
- Brac RWOODS INDIA L

Jiles ¢

Indian Standards

The Indian Standards Institation (Manak Blmwm_l,
9 Mathura Road, New Dethi-1) announces the publi-
cation of the following standards :

Ready  Mixed  Paints - (7)) Ready Mixed  Paint,
Brushing,  Yellow Ochire. Qi Glass,  For General
Purposes -- 1S 1 12321957 prescribes the  require-
ments and the methods of test for the  material
commiercinlly known as ready paint, brushing, yellow
ochre, oil gloss for general purposes.  The material
is used for the protection and decoration of wood-
work only and is normally applied as a painting
system over priming paint for woodwork. The
standard has been drawn up to meet the requirements
of building and engineering work.

i1y Ready Mived Paint, Brushing, Oil Gloss. Hear
Resisting, to Indian Standard Colour No. 360 Decp
Buff -- 1S+ 1236 1958, The standard has  been
drawn up to mect, among others, the speciad require-
ments of the Commissioners for the Port of Caleutta,
for use on funnels of ships which are liable to attain the
high temperature of 160 C. The standard prescribes
the requirements and the methods of test for the
material commercially known as ready mixed paint,
brushing, oil gloss, heat resisting with distinctive 1S
Colour No. 360 Deep Butt. Price Re. 1.00.

Commercial Mewic Length Measures — 1S 0 1059~
1958, The standard prescribes the requirements for
metric, commercial length measures  of the non-
flexible type.  Price Re. 1.00.

Tungsten  Filament  Electric Lamps — The  Indian
Standards Institution has issued the following two
Indian Standards : (1) Tungsten Filament General
Service  Electric Lamps—Revised 1S @ 4181957

covers the technical requirements and the methods of

test for ordinary tungsten  filament  incandescent
Jamps, for general lighting purposes having a nominal
life of 1,000 hours, rated wattage of IS to 1,000, rated
voltages of 110, 230 and 250 volts, and clear or
internally frosted bulbs with standard bayonet or
Edison screw-caps.  Price Rs, 2.00.

(i) Tungsten Filament Electric Lamps for Railway
Rolling Stock—I8 @ 8971957 covers the technical
requirements and methods of test for tungsten filument
clectric famps for railway rolling stock.  The desig
nutions and dimensions of the lamp caps specified in
these standards are the same as ihose recommended
by the International Electrotechnical  Commission.
Price Rs, 1,50,

Rolled Steel Sections, Bulh Angles — S @ {252 1958,
Bulb angles are generally used in ship buitding and
car building industrics.  In the preparation of this
standard, the requirements of these industries have
been kept in view.

The standard lays down the nominal dimensions,
weight and basic geometrical properties of rotled
steel bulb angles. Price Re. 1.03.

{cad-sheathed  Cables for FEleetricity Supply — 1S :
(692 1937 covers the reguatrements for impregnated
paper-insulated lead or lead atloy sheathed cables for
operating voltages of 1.1, 11, 22 and 33 kV. The
standard recommends armoured cables for use, when
twin and multi-core cables are laid direct in the
ground. The standard temperature of 20 C., recom-
mended by the Internationad Standard for Resistance
for Copper, has been adopted tor the cadeulation of
physical constants of plain annealed high conductivity
copper conductors.  Tables giving constants  for
converting resistances at various temperatures to the
corresponding values at the standard temperature of
20 C. and reciprocals ol these constants, for convert-
ing resistances at 20 'C. to the corresponding vadues
at other temperatures, are included.  Price Rs, 4.00.

Acetic  Anfivdride — 1S ¢ 1235-1958.  Acetic  an-
hydride is targely used in the manutacture of various
grades of cellulose acetate. It is also used in the
manufucture ol various dyestafls, perfumery and
pharmaceutical products.  The production of acetic
anhydride has been recently established in the country.
Ihe standard prescribes the methods of test and the
requiremients of  sampling and analysis of  acetic
anhyvdride.  Price Rs. 1.50.
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Monochloroacetic Acid

Monochloroacetic acid is produced
at the Dow Chemical (o by
process (E.PC 793912y in which
chlorine is passed into o mixture
of acctic acid and a catalyst such
as acetic  anhydride  or acetyl
chloride  (Ccutadyst  concentrition
4-15 per centy. The misture s
heated at 80-120 €. at o pressure
not cxcecding 30 Ibh,)sqg. in..
gaseous hvdrochloric acid removed
and more catalyst introduced 1o
maintain its concentration at the
desired fevel, Chlorine 1s passed
into the mixture at a  definite
rate so that it takes 25-200 hr.
for the chlorination of uall the
acetyl groups of the organic feed
materials 1 chlorination is stopped
when 7095 peor cent of the vcetyl
groups are monochlorinated. Onfy
small amounts ol dichtoro pro
ducts are produced Tunder these
processing conditions. - Chem. Tr.
J.. 142 (195%), 1574,

Production of Formaldehvde

An air-oxidation process for the
manufacture of formaldehyde from
methano!l, has been in successtul
operation since 1955 at Milan.
Some of the advantages claimed
for the process arc : high vyield
(90 per cent) ; completely auto-
matic operation requiring  only
one man per shift ; and purer
formalin containing less thun 1 per
cent (by weight) of formic acid,

Liquid methanol is injected into
air preheated in a heat exchanger
that uses heat generated in the
reactor.  The air-methanol mix-
ture then goces to the converter,
where a mineral oil is used as a
thermostatic  fluid.  Excess  heat
produced in  the converter i
recovered in a boiler to muake
high-pressure steam.

Gases leaving the converter are
cooled in the heat exchanger and
then scrubbed counter-currently
with water in a single-multistage
absorption column in which the
formaldehvde solution is recveled
in the tirst two stages.  The 37
per cent product solution comes
directly trom  the  absorption
column. A flowsheet of the process
is shown in Fig. 1.
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The vield of formaldehyde obtained
by the process is generally over
90 per cent of the yield on stoi-
chiometric  basis. Since  the
product contains less than [ per
cent of formic acid, equipment to
recover or distil unreacted metha-
nol and ion exchange columns for
removing formic acid are not
required.

The process requires 0.4 cu. ft.
of water, 0.03 kWh. power and
0.35 1h. of steam per pound of
tormaldehyde  produced.— Chem.
Engng News, 36 (1958), 58,

Ammonia from Blast Furnace Gas

A nitrogen fixation process in
which blast furnace gas is  used
dircetly in the  production  of
nitrogen-hvdrogen  miture  for

ammonia  production hag been
1:1 L}l?C at the Huttenwerk ¢ Salz-
ggl([; A.-G, Works, West
of ity kind, uses procs, the firs
in conjunction wi“ttlslt fCLz)rlr(lsceogas
gas. Coke oven gas is crucl‘cle?l
to decompose methane prese
1‘n 1t and to increase its hydrd ?m
content.  The cracked gas i
direetly mixed with blast ftillnaclg

Bas and
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modifications of th
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Superphosphoric Acid

A mcthod for the production of
phosphoric acid of high concentra-
tion (76, P,0;) has been deve-
loped at the Temnessee  Volley
Authority, Alabama, USA. The
superphosphoric  acid — contains
about 70 per cent more phosphorus
pentoxide per unit volume than the
acid in common use. Some of its
desirable properties are : it is less
corrosive {o metals, is fluid at room
temperatures, roughly half of s
phosphate is in the orrho form and
the remainder is fargely in the pyro
form, is more viscous than ordinur
furnace acid at room temperatuice,
and it may be diluted with water
readily to lower concentrations.
The process requires only skight
modification of ordinary phos-
phoric acid plants and the cost of
production of superphosphoric acid
is not significantly higher.

The plant (Fig. 1) consisis cssen-
tially of a vaporizer, combustion
chamber, hydrator, and scrubber-
separator unit. A herizontal steel
shell, 8 ft. in diam. by 24 ft. in
tength, lined with firchricks ix used
as the vaporizer. Phosphorus is
atomised into the vaporizer, where
some of it is burncd to supply the
heat to vapourize the remainder,
The non-volatile impurities in the
phosphorus separate and collect as
a slag which is tapped off perio-
dically. The hot guases from the
vaporizer pass upward through a
vertical duct into the top of the
combustion chamber. Additional
air to complete the combustion
of phosphorus is supplied at
the top of the combustion chamber.

The combustion chamber is built
of graphite blocks and has an
inside diam. 8} ft. and a height of
38 ft. Cooling water flows down
the outside of the graphite wall.
A portion of the water required for
cooling and hydration of
phosphorus pentoxide is supplied
through one or more spray nozzies
near the bottom of the combustion
chamber.  The hot gascs pass from
the bottom of the chamber to the
base of the hydrator.

A vertical chamber, about 38 ft.
high and 8} ft. wide inside, of
octagonal cross section and con-
structed of carbon blocks, scrves as
the hydrator. The remainder of thie
water required to hydrate and cool
the gas is added through four rows
of spray nozzles with cight nozzles
in a row. The amount of water
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supplied is controtled by changing
the number and <ize of the novzles
psed,  Tnothe moditication ot the
plant for the producten of super-
phosphoric acid, dilute acid from
the  scruhber-separator  unit s
introduced  through  the - bottom
row of spray nozzles. The acid
that separates from the gas in the
lower part of the combustion
chamber and in the hydrator,
including that recyeled from the
scrubber-separator unil, constitutes
superphosphoric acid. Tt drains
through a water-cooled trough to
a sump.

The gases from the top of the
hydrator. containing the remaining
acid in the form of entrainment
and mist, pass through a stainless
steel duct to the scrubber.  Air for
cooling is drawn into the gas
stream through an opening in the
duct at the ton of the hydrator.

A Venturi scrubber separator uni(
of stainfess steel serves to recover
the acid mist ; recycled phosphoric
acid is used as the scrubbing
medium.  The acid s injected
through jets around the circumfer-
ence of the Venturi throatat the rate
of about 55 gal. per minute. The
liquid and gas dischuarged from the
scrubber enter the separator.  The
gas is drawn from the top of the
separator by a fan and passed to a
stack. A small amount of dilute
acid (5¢, orthophosphoric acid)
collects in the fan and drains to the
sump. The gas wasted from the
stack normally contains less than
0-2°; phosphorus pentoxide.

The acid from the separator drains
to @ water-cooled tank. Fsson-
tiadly all theactd recovered in the
serabber separator unit (5 to 10
gal. per miny) is cooled in this tank
and pumped to the hydrator. The
acid reeveled to the serubber also
iIs obtained from this tank. A
constant level of acid is maintained
in the tank by allowing a small
amount of it to overflow to the
sump. — S Agric. Fd Chem., 6
(1958), 298.

Benzaldehyde from Toluene

A process for the preparation of
benzatdehyde from toluene, deve-
loped at the Central Electroche-
mical Research Institute, Karaikudi
(ndian  Pat. Appin. No. 62426~
1937) consists in oxidising toluene
at 60 C. with manganic sulphate.
Manganic sulphate is  obtained
by  electrolytic  oxidation  of
manganous sulphate in a sulphuric
acid bath.  Benvaldehyde formed
is recovered and sceparated from
excess toluene by fractional distil-
lation or as bisulphite addition
compound ; the latter is decom-
posed and benzaldehyde recovered
by stcam distillation.

Production of Aluminium
Hydroxychloride

An clectrochemical process tor the
production of aluminium hydroxy-
chloride has been developed at the
Central Electrochemical Rescarch
Institute, Karvaikudi (Judian Pat.
61801-1957). The method
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consists in electrolysing an aque-
ous solution of aluminium chloride
in an electrolytic cell using a carbon
or graphite slab as cathode and
an aluminium sheet as the anode.
During clectrolysis,  chlorine s
produced at the anode  which
reacts  with  aluminium  anode
forming aluminium chlonde. The
latter dissofves in the electrolvte
and thereby increases its concen-
tration.  The current density of
the cell 15 maintained at 40 150
amp. sq. ftoand voltage at 1-50 V.
A major advantage of the process
s that electrolysis s carried out
in an undivided cell.

Lew Loss Oil Refining Process

The continuous process developed
by the  Sharples  Corporaton.
Philadelphia for refining vegeta-
ble oiis, requires low capital invest-
ment, mininum labour and super-
vision and reduces refining losses
considerably.  The colour of the
oil obtained ts comparable to that
obtained by kettle or caustic re-
fining. Conversion of keutle or
caustic retining nlants to * Low
Loss ' plants s accomplished
readily and practically all previ
ousty instatled cquipment is utilised.

The flowsheet of Sharples plant is
given in Fig. 1.
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A caleulated quantity of a special
gum conditioning agent is mixed
with the oil ; this treatment mate-
rially reduces the solubility (and
consequently lossy of the oil in the
pums during the neutralising stage.
After gum conditioning, a known
quantity of caustic soda solution,

just suflicient to neutralise the free

fatty acids present in the crude oil
is added 1 excess alkah iy avoided
1o prevent saponification of neutral
oil.  The otl v squeezed out of the
soapstock nsing a high centrifugal
torce.

Re refining of the oib s carried out
to remove colour not removed  in
the  fist  operation.  Sharples
Corp. Bull. No. 1273,

Purification of Calcium Chloride

A method of removing impurities
in commercial calctuny chioride has
been developed by the  Columbia
Southern Chemical  Corp. (Brit.
Pat. 783019 5 1957).

A solution  containing  calcium
chioride 128, sodium chioride 63,
calcium oxide G-86. and iron 0-0003
¢ litre is passed through a series of
settling tanks at room temperature
to remove suspended solids. The
soliition is then introduced nto an

cvaporator, heated to 90° C. where-
by the concentration of calcium
chloride increases to 40 per cent
by weight.  The sodium chloride
contained in the solution is precipi-
tated and allowed to settle -
remainmg hquor is  eva )1 J
from 40 to 50 per cent cor‘:éz\rnlttrh'g
tion at 130°C. for 2 hr ixl")
conventional cvnporatorl Th‘c
resultant fiquor containing a dark
mwourily 1 stored  at 270
without agitation for 3 7 ('hy\"
Itis then filtered in o conv‘cn‘t:
1o‘n;\l‘ hltgr in  the presence
el a filter aid.  The colour of the
pr_oduct Is noticeably improyed b
this method. — Chem. by ﬁ;.
(193%), 4121, o

the

Purification of Nuaphthalene

A method for
naphthalene has been devel
by the Coal Industry (Palenrs)ol?tet(fi.

(E.P. 793946). Crude n: ‘
lene is heated to HU ¢ naphtha-

refining  crude

le ] temperatur
higher th:m_ its melting poin; szi
agitated with water. The Sus-

pension is allowed to co
for naphthalene to cryst
Water is druined offf and steam
and warm air  passed through
the recrystallized naphthalene to
dry it.  The steam and warm air
treatments are carried oyt ’
centrifuge,
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allize out,

re d it in a
steam  being injected

RE—REF\N\NG} [ FIRST SECOND
VA
{ WATER WASH WATER WASH D;::zg

WASH
WATER -

nH
t
I |
REFINED
(o318 WATER !
TANK WASN,.

TANK -

WASTE WATER

VACUUM
DRYER

CATCH TANK |

REFINING PROCESS—FLOWSHEET

I

through a number of specially
distributed small jets. During
steam treatment naphthalene is
treated with water sprayed through
a sprinkler jet.  The inside of the
casing of the centrifuge is iitted
with @ stcam heater consisting of
several turns of copper tube.—
Chem. Tr. J.. 143 (1938), 52.

Conling System for Power Stations

A dry-couling system for power
stations  which  dispenses  with
cooling towers that are dependent
on lurge volumes of make-up water
has  been  developed by the
Central Electricity  Authority  of
Great Britain.  The design and
construction of a commercial scale
instaliation are under way. The
higher cost of dry-cooling system
might in some circumstances be
partly offset by cconomy in other
directions.

The system employs jet condensers
instecad  of surface  condensers
within the power station. The
warm water 1o be cooled is pumped
in 4 closed circuit through farge
heat  exchangers  (or radiators)
fitted around the base of the dry
cooling tower. These transfer the
wholc of the waste heat direct to
the air passing up the towers,
whereas in ordinary watcr-cooting
towers most of the heat is lost by
cvaporation of water. For this
reason dry towers will circulate
more than three times as much air
as ordinary towers of equal cooling
capacity, and they will obviously be
larger structures occupying more
ground space. — Indian Min. J.,
6 (1958), 15.

Chemical Milling

Chemical milling, a technique of
using chemicals to shape complex
metal parts as an alternative to
machine milling, is beginning to be
used widely in various ficlds of
technology. The  process  has
found cxtensive application in
the aircraft and missile industries,
where improving the weight-
strength ratio of machined parts is
a major objective. It has been
used on both castings and forgings
products such as pump impellers,
structural members for buildings,
steel shipping containers, etc. have
been successfully milled by the
technique.

The technique is based upon etching
with chemicals for removing large
amounts of metal, ecconomically, to
producc complex accurate shapes.
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The parts to be shaped are subjec-
ted to chemicals that etch away
the metal selectively, areas to be
preserved being protected by a
masking compound.  Masking can
be by hand or by machine, and
chemicals applied by dipping auto-
matically in tanks or spraying on
motorised  conveyer systems.
Complex curved  parts may  be
masked and scribed by using plastic
tools  for chemical milling  of
aluminium and  magnesium  cast-
ings, sodium  hydroxide  solution
and sulphuric acid respectively are
used along with various additives
to control the reaction time. Using
other  chemicals,  mass  scale
chemical milling has been accom
plished on products  made  of
titanium,  steel.  stainless  steel,
inconet, Monel. stee! super-alioys,
carbon steels,  magnetic  ferrous
alloys and mag-thorium (an alloy
of magnesium and thorium used
in missile engines).

The technique has several advan-
tages : chemicals can reach areas
inaceessible to o machine oo,
permitting removai of excess metal
and shaping of cavities or recesses
to very close tolerances 5 hardness
of the metal is immaterial, and
equipment  and  tooling  costs
compare very favourably with those
for machining.

The chemical technique is, how-
cver, limited to about one-inch
deep cuts, and the removed metad
cannot be recovered ; but where
machine milling cannot be used,
chemical milling is a handy and
low-cost technique. —Chem. Tr. J.,
142 (1958), 920.

Indian Team to Study foreign
productivity methods

An cight-man productivity team,
the first to be sponsored by the
National Productivity Council has
been deputed on  a six-week
study tour of factorics in West
Germany, U.K. and U.S.A. The
members of the team will study
the productivity techniques and
processes  adopted  in these
countrics. In particular, they will
study  scientific  management,
human rclations, methods of analy-
sis, wage and bonus incentives,
plant Jayout and maintenance,
materials handling and  product
design.

The team will prepare a report,
on the basis of thewr study, on
how the improved techniguess and

processes adopted  in o advanced
countrics can be applied to increase
productivity in large, medium and
small scale industries in India.

Seven more teams are proposed
to be sent fater to West European
countrics  and  America,  The
programme is being implemented
with financial assistance tfrom the
United States Technical Coope
ration Mission.  The other seven
teams  will  study  industriat
relations,  management  organi-
sation and training, maintenance,
material  handling,  plant fayout
and  factory  construction,  coal
mining, plastics, textiles and build-
ing industries  and  small-scale
tndustries.

Calcium Carbide Industry

The  consumption  of  calcium
carbide in India during 1956 and
1957 was respectively 10,000 and
13,000 tons ; the requirement for
1958 s estimated at 16,000 tons
and is expected o increase to
20,000 tons by 1961, The bulk ot
the industry’s requirements is met
from mmports. The  prinapal
sources of supply are Norway,
Yugoslavia, China and Canada.
In 1954-55 the impoits were 9,422
tons valued at 52-49 lakhs, in 1955 -
56, 708315 tons valued at Rs. 38-96
lakhs, in 1950-57, 597635 tons
valued at Rs. 3729 lekhs and
during April-Augusi, 1957, 29795
tons valued at Rs. 1797 lakhs.

There are three units in the country
which produce caleium carbide,
viz., the Birla Jute Manufuc
turing Co., Calcutta, working to
capacity ;  the [Industrial Chemi-
caly Ltd., Talaiyuthu (Madras).
producing only 20 per cent of its
capacity ; the Travancore  Electro-
Chemical Industeies  Lid., Chinga
vanam  (Kerala)y worked inter
mittentty for short periods.  The
production of carbide in  the
country was 2,890 ions i 1956,
3,596 tons in 1957 and 607 tons
in January-Febreary 1958, Birfa
Jute  Mawufacturing  Co. has @
programme to cxpand its capacity
to 6,600 tons a year by about the
middle of 1960, the Industrial
Chemicals Led., Madras to 16,000
tons a year by the middic of 1959
and  the  Travancore  Electro-
Chemical Industries Ltd., 9,000 tons
a year. The Indian Carbide Cor-
poration{ Privatey Ltd., Bombay and
the Culico Mills, Ahmedabad have
plans to st up plants with annuad
capacities of 10,037 and 6,00 tons
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respectively.  The rated copacity of
the industry would ke 41000 1onx
a year when oll these pions are
completed.

Ditvicultics  ~re exparieneed b
tndion manutactuiers i procuring
the desiied guality saw matrials,
nemely fimestone, coke, charcou!
and peroleum coter The high
cost of clectric powcer iy another
handicap.

An enquirs is being held by the
Taritt Commission to consider the
extension of taritl nrotection to th
industey hevord 31 Decenther, 193N,
—— st Dadlice, 9 (1938), 67,

Heavy Electrical Lquipment

The work on the first phase of ihe
Heavy Electrical Fguipment Pro-
ject at Bhopal has now advanced
into  the construction stage ;| a
Caleutta firm will shortly take up
the construction of three factory
blocks at a cost of Rs, 1.25 crores.
Orders for machinery and cquip
ment for the project, under the
deferred  payment  darrangements
reached with the techaical consut-
tants, Associated Electrical Indus-
tries of the UK., will also be placed
shortly.

The Government of India have
decided to execute the project in a
phased manner so that with the
minimum outlay of forcign ex-
change the production of items
which would give a farger output
over a short period is taken up first,

The execution of the first phase of
the project, now under way, is
expected to cost about Rs. 21 ¢crores
during the Second Plun period.
This will be completed by 1960
when the production of transfor-
mers, switch-gears and capacitors
will begin; full production capa-
city witl be attained in 1963,

A formal agreement between the
Government of Indiu, the Heavy
Electricaly (Privare) Ltd., and the
Associated  Electrical  Industries
in pursuance of these arrangements
was signed in New Delhi on 18
August 1958.
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Work on the second and third
phases of the project will be tuken
in hand as soon a3 ciicumstances
permit. bonder the second phase the
manuiacture of traction motors,
industrial motors, and heavy rotat-
1y plant will be undertaken., The
productinm of water tarbines and
rectifters s coverad by the third
phase.

Company Phinning and Production
Conirol

The Lavepeun Productinny Aaepey
of the Organizaiien for Buvopean
tconwonie Ca-operadion hits
brought out u Y2 pave nabdlication
entitied - Company Pl and
Prodactien Cenuol ', The publi
cation B based on oreports of o
series  of seminais on compuny
planning and  control organized
by EPA in nine OEEC member
countries.

The purpose of company planning
Is 1o 1N a4 company’s goals Tor o
certin period inoadvance and 1o
determitne how they are 0 bhe
achieved.  These goals, which take
the form of plans, are cstablishod
through forecasts, such as  sales
forecasts. munufacturing forecasts,
profit and loss forecasts and so on.
By mecans of forecasting, it is
possible to fix, for a given period
in advance, the amounts and
corresponding values of the basic
clements of a4 company’s activities
on which planning and control
are built up.

The basic principles of company
planning and control ave cssontinily
simple and the report s intended
to be astatement of these prinziples
and to show how they are anplig 1,
In order to ilhistrate them, the
case of a tvpical niinwfacturing
company  hus been chosen, the
problem: of which arc common
to many other businessas,

The report s divided into seven
sections  denling with (7 Basic
management structure, (1) Fore-
casting. i Maaafactaring plan-
ning, {v) Buyving planning and
procedure, (vy Financial planning,
{(vi) Production control, and (vii)
Evaluation of results.

The publication is
mtroduction to the various aspects
91 company plamning and Cdntrof
for use by managers of %m'lli
and - medium sized cmcrpris‘cx
‘14) mprove: efficiency  ang 1lll"lil.l
aigher output. The report shoill'l
LIZ‘\(‘) prove  useful in cnnh«‘cli(;
Mh hationz fraining pmgr;l;nn\cll

i the company
LLompany plynm ‘
control fichd, Paiing and

ntended as an

ISY Certitication Mark;
The Indian Standards
}n\ r.cclcn‘l!_\/ granted the following
cences for the use of s C -rt‘l‘b
cation Mark o

bastitution
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Pilot Plant for Viscose Rayon

OM PRASAD, K. MANIVANNAN & V. B. CHIPALKATTI

The need for cevaluating cellulosic raw materials and
the pulps produced therefrom with regard to their
suitability for rayon manufacture has increased with
the expansion of the rayon industry in India, The
Shri Ram Institute for Industrial Research, Delhi has
recently designed and set up a testing plant for viscose
preparation and spinning, capable of handling 1 kg, of
pulp per batch. The design and working of the plant
are described in this article,

HERE are at present three rayon
factories in India producing about

25 million Ib. rayon yarn per year as
against the estimated annual requirement of
68 million Ib. Another factory with a capacity
of 8 million Ib. viscose rayon yarn and an
equal amount of viscose staple fibre is being
set up at Coimbatore. This expansion neces-
sitates the evaluation of various indigenous
raw matcrials regarding their suitability for
rayon manufacture and the study of other
allicd problems like viscose fittrability, ete.
For these studies, it is necessary to have a
pilot plant which should bc able to duplicate
the industrial proccdurc.m the preparation
of the various imcrmgdmlcs and the .ﬁn;xl
product, as the properties of thcsg are highly
related to the vartous process variablest,

To make a beginning in research in the field
of regenerated cellulose fibres, particularly
viscose rayon, it was decided at the Shri Ram
Institute for lndustrla_l Research Io.havc a
small pilot plant for viscose preparation an.({
spinning. It was thought advisable IO'cxp{’o]L
the feasibility of usscmblmg suc?hy dpr.’d,m,
utilising indigenous  resources 1\ ar - as
limiting imported items to the

ible e
possible, present paper describes the

minimum. The

Shri Ram Institute for Industrial Research, Delhi

cfforts in this direction, and the progress
made so far, covering a period of about
I years.

The size of the pilot plant was chosen after
taking into  consideration plants  at the
various other research institutes engaged n
similar fields of rescarch. The PF.IL. (The
Norwegian Pulp and Paper Rescarch Insti-
tute) has a plant for processing about | ke,
of pulp to viscose, which is used for filtrability
studies®, American Viscose Corporation® uses
500 g. of pulp for conversion to viscose by a
standard procedure, which is then used for
determination of filtrability in a constant
rate-tester, and for an integrated series of
tests including microscopic examination and
classification of filter-clogging particles. The
National Rayon Corporation, Kalyan has a
plant which uses about I kg. of pulp for
processing to viscose and spinning. The plant
at Shri Ram Institute can handle about | k.
of pulp for processing to viscose. At present
there is only one spinning position, but it is
proposcd to add another 5-6 positions after
suflicient experience has been gained with the
present set-up.

All the required units, except Watson-
Stillman hydraulic *“ baby ™ press, jacketed
cast-iron Johnson filter press, Zenith metering
pump and Baker platinum spinneret, were
designed and fabricated in the Institute. The
cost of the equipment made locally (steeping
tank, shredder, churn, mixer, ripening tank
and the spinning, stretching and cake washing
units) came to about Rs. 5,000. Other items
valued at about Rs. 10,000 were available in
the pilot plants section of the Institute.
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FiG. 1 — FLOWSHEET: PREPARATION OF RAYON FROM VISCOSE PULP

P

PILOT PLANT FOR VISCOSE RAYON

Process
A flow sheet of the viscose process followed
is shown in Fig. L.

Rayon grade pulp sheets, conditioned and
cut to convenient size arc steeped in caustic
soda solution in a steeping tunk (1) and the
solution drained ofl after the swelling of the
sheets is complete.  The sheets are stacked
in a hydraulic press (2), p_rcxscd to remove
excess liquor, cut to small picces and charged
into a shredder (3) to give a mass of crumbs
(alkali celluiose). After ageing moan ageing
chamber {4). the crumbs are transferred 10 a
xanthation churn {5) where they are freated
with carbon disulphide (o give sodium
cellulose xanthate. The xanthate is dissolved
in dilute caustic solution in a dissolving tank
(6) to give *viscose , 4 viscous orange
coloured liquid. The liquid is filtered through
a filter press (7). de-acrated and fed under
pressure to the spinning unit {9) through a
gear type metering-pump (A) and filicred
again through a filter candle. in the spinneret
(C), the solution c¢merges in ihe form of
fine streams into an acid bath, giving rise 1o
cellulose filaments. These are led over a pair
of Godets (D and E) rotating at different

FIG. 2 — WATSON-STILLMAN HYDRAULIC PRESS

speeds which causes a stretching of  the
filuments. The filaments pass on to the
winding unit (F) to give a cheese, which is
later subjected to after-treatment in a cake-
washing machine.

Steeping - The steeping tank is a stainless
stect cubical vesset (F - I i) having a

false bottom and divided into compartments
whose width can be adjusted as required.
The steeping solution kept in a stainless steel
drim ot constant lemperdture, is run in at a
constant  ~peed  Qusing  on o intermediate
constant Jevel arrangemoent) through o pyrex
tube reaching the bottom of the tank through
the fulse boitom. «

The number and width of the compartments
for stacking the sheets can be varied in order
to «tudy the effect of space conditions on the
quality of the product. The optimum filling
rate is determined for a particular pulp so that
the dynamic capiliary risc is zevo'.

Pressing - - A Watson-Stillman press (Fia. 2),
capable ol giving pressures un 1o 30 tons on
a 35 in.ram, iy used for pressing the steeped
sheets. Suction is appliecd in addition to
draining o prevent re-absorption of  the

F1G. 3 — SIGMA-BLADE SHREDDER
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expressed hiquor. The volume of the liquor
pressed out gives an idea of the press rutio,
although its exact value has (o be determined
by weighing.

Shredding - The shredder (1 2. 3) consisgs
of a jucketed chumber tapering  fongthvne
and having a semi-cvlindrical hase fitted with
stationary  serrated  blades. A sigma blade
rotating in the centre of the shredder Carrics
two serrated blades with provivion for ad-
justing the clearance between 1l Slationary
and the moving blades, 1he signia blade i
driven by a0 €9 hip. motor through o cear
box. capuble of giving 3 speeds (100, (0 g
0 rpoma. The progresuivedy  decrensing
clearance between the rotating aud stationary
blades from the edees of the shvadder o the
centre, helps in the inital shredding of 1he
charge o coarser particles. which undergo
fincr shredding as they move towards the
centre. The triangular openings in the hody
of the sigma blade permit free mixing of (he
material,

The shredder wkes abour 300 g. ol alkali
celulose sheets (eut 10 small picces in a
pre-cutter), and shredding is complete within
¢ 10 min. A charge of 3 Kaocan ke shredded
In about 2.5 hr, including the time of dis-

P 4
36

NANTHATION CHURN

SoDICEMRBER 1058
chiraing, By changing (he o
or the blade gng the blade
dearee of shredding can be \

peed of rotation
clczn*;mccs, the
aried,
Sw‘m:c shredding of (e chiree in g number
ol Diatches s not advisable for ibili

R abledor repr : '
1 By ot i rreproducibility,
Botieer shredder way fggep desiened with
o stema blades, for handling o charge of
3 Keoin one bately, . )

Xanithatioy The xanthag
B water-jucketed
drum (efl

on churp (Fig. 4y
ate S Totating  horizontyl
cetive capacity, 30 litres), Circulation
of witer iy the Jacker iy eflected through the
hollow shutt ang the annular pipe chj in it
H‘m c;n'bondi»ulphidc delivery sysiem con\‘i\l;‘
of a stainless sieel cvlinder, fiyged with a Gl‘iﬁ
level indicator, and connected at g h‘lscbl:!l"l
stanless seeel PIpe which enlers [h‘c‘dru(;i
through the hollow shaft carryving a special
acuum-teht aland for e pin‘p?)sc ;\‘Zhicth
It s connected (o 5 stationary x‘pr‘;\y tube
h:mng umerous holes on the uﬁdcwidc zm‘d
unmge along (he length of (e drum A
special Yeuum-tioht vylve of stainless stecl
with neoprene seating Cthe Now o
carbon disulphide.

A stuindess stegl

. . ring
detnven PIpe with

neoprene

S5owelded on 1o the
rmes on either

controls the flow of

PHLOT PLANT FTOR VISCOSE RAYON

ide. 1t is enclosed and tightened by a eland-
;)lus'l; and a eland-nut of the conventional

design.

The drum is also provided with ulf}‘»llw}n[‘nlg
for charging and dl_xuh:u‘gmg ((;\‘k.lk_( 1¥l \
vacuum-tight lid, w view gl:l%\‘, il m»nim‘m;”:;
pocket and a vacuum CQHIM‘L‘UM}\\'\\ 1}1 1]1 1 | .)1}‘
to prevent the 111;119_1‘1;11 Imm.LhQ mi?._ 1% u,l:
during mlulionl. Hlli)‘()d]]]ll]])” ml.(\)w(rxll]\]:l])w:h
about 6 r.p.m. by . @
a g‘urbox.

Dissolution of Xanthate: 1 L}c d_h?i\l\.‘{ng I’(!']I\.L,
'« 4 monel vessel of about 20 litres upk‘l‘..h. ‘
ek ted for temperature control, and fiud
‘L-"CII\C T stainless steel propeller type \m'm‘i
wiih ¢ at 300 v.p.om. by u 0.9 hop. motor
dm'(:ﬂs dA ‘dmt"l-lubc fitted round the stirrer
}F;g t)]iorouuh mixing of the viscous hﬂl;ld.
N "lblC]lOPPCI‘ is provided for udum(.m
A rcmovj nthate to the caustic solution while
of the )\'Jis h:‘inu vigorously stirred. A s;mnd
the .lzvlll'C)l lid is provided for feeding viscose
prc:ﬁl‘ll‘mm_ hrc\\\‘ by air pressure. This hid
to the

F1G.

cirries @ pressure gange and i compressed
air - connection. Two pockets are welded
through the jacket, one for a thermometer
and the other for the introduction of the
bimetallic stem of the  Sunvie-relay  for
tanperature control. - A stainless steel gate-
valve is provided at the base of the tank for
the discharge of viscose. The jacket is lagged
with rock-wool.

Filiration A cast iron,  jacketed plate-
and-frame filter press (Johnson) has been
comerted toa closed-delivery system by
means ol a stainless steel manifold, cmmcclgd
to the delivery cocks by transparent plastic
tubing, Cold water is circulated through the

Juckets of the plates during filtration o

Prevent  rise n temperature  of viscose.
Special plastic tubing, suitably lageed with
asbestos ropes s used for delivery to and
discharge of viscose from the filter press.
Three filtrations are done, the viscose passing
back and Torth between  dissolving and
ripening tanks, which are used as intermediate
storage vessels,

5 FILTER PRESS, DISSOLVING TANK AND RIPENING TANK ASSEMBLY
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Ripening — The ripening tank, made of
monel, 1s of the same capacity as the dis-
solving tank. The pressure lid is fitted by
means of hinged bolts, and carries & pressure-
cwn-vacuum gauge and compressed air and
vacuum connections. A discharge tube for
viscose delivery to the spinning unit, a stain-
less steel sampling cock at the bottom, und
two pockets for thermometer and Sunvie-
control stem respectively are also provided.

Spinning, Strerehing and Winding

The assembly (Fig. 0) for these operations
consists  of the following units 1 a Zenith
metering-pump, & filter candle, 4 gooseneck
with  spinnerette-holder. o spinning bath
trough, two glass Godets for mmparting
stretch, a bobbin-winding unit comprising
a traverse guide actuated by a cam, and a
perforated  cheese,  friction-diiven by an
ebonite roller connected to the main <haft. A
variable-speed  Fenner drive is used  for
driving the spinning, stretching and winding
units. i )

The variable-speed Fenner drive. mounied
on a 09 hup. motor is used for running the
Zenith metering-pump  (capacity  0°58
ml. revolution).  There iy provision  for
varying the spinning speed for experimental
purposes.

The spinning unit consists of an chonite filter
candle and its stainless steel jacket in whichy

the filtered viscose is collected, and o glass
goose-neck carrying a platinum spinncr‘c‘l
attached 1o it by means of an ebonite pland
A vclosc—\wu\'c nyvlon filter g inlcﬂmscd
before the spinnercet. The unit Consislihu of
filter candle and goose-neck ete. is mou;lcd
on a special bracket in such a way that it ¢
be swung out of the spinning troueh when
not i usc. The spinning trough is a lead-
lined tank of  about 25 fitres C'dp'déil
(24 - 0me 12100, provided with S(il‘y-
ring arrangement and yarn guides, cte.

an

A tow of 40 flaments is stretehed between
two elass godets rotating at different spceds
Stationary  glass  guides  are providcd {0.
prevent the yarn from stipping ofl. The (wo
godets are driven through a sy:,lcm of bevel

gears by the main shaft driving the i
pump. The degree of stret
altered by interchangeable ge
drive shafts. )

e metering-
ching can be
ars on the Godet

l:'(.)r‘\\indin_g, an chonite perforate
fricion driven by an chonite rolier (whic}
ot s dr‘i\'cn by the main shaft) and ']
traversing-suide actuated by a4 cam - .
ment are used. As the cake butld
mmcereased surface aren slows dow
of the cheese,
of any tenstons.

d lcheese,

arrange-
S oup, its
a _ n the speed
preventing the development

The stretehing and  windine

the stretel units can
separated from the pump driv i

¢ by a clutch

FIG. 6 — SPINNING, STRETCHING AND WINDING UNITS ASSEMBLY
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arrangement. To start spinning, cotton yarn
is guided over the godets and on to the
winding section, and the pump started. The
emerging filaments arc then thrown over the
guide thread, and as soon as they reach the

winding section, the guide thread is cut ofl

from its feeding recl.

As the pump and the stretching and winding
units are driven by the same main drive, any
variation in the metering-pump speed due to
supply voltage fluctuations is compensated
for by a simultancous change in stretching
and winding speeds, so that denier variations
are minimised, if the other factors like
cellulose content of viscose, ¢te. are constant.

Cake Wushing — The cake, built up on a
perforated cheese, is subjected to desulphu-
risation, bleaching, finishing ctc. in a cake
washing machine which is of the cheese-
dyeing type.

Temperature control

In the absence of a cold room, all the units
have been provided with jackets through
which  water at the desired temperature
is circulated and these are connccted by a
system ol lagged pipe lines to a chilled water
tank. Circulation of water is cffected by a
centrifugal pump, which is actuated by a
Sunvic relay, the bimetallic control stem of
which, after being adjusted to the required
temperature, is placed in the mercury-filled
pockets specially provided in cach unit for
this purposc. Similarly a hot water tank is
connected to the pump, for use in winter,
when the temperature of the churn has to be
maintained above room temperature. For

more eflicient temperature control, there is
an intermediate tank provided with copper
coils in which water from the ice tank is
circulated by another pump, also actuated
by the Sunvic relay.

Development work

Only a small number of trials with this plant
under actual running conditions have been
taken. Work regarding standardisation of the
various operations with a view to obtaining
reproducibility is in progress. Building of a
bigger shredder, introduction of circulation
and fltration in the spinning bath, introduc-
tion of a4 more precise temperature control
system, and addition of a few more spinning
positions is being taken up.
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Lac Dye from Factory Waste Effluents

Prior to the advent of synthetic dyes, the red coloured
lac dye recovered from the waste cffiuents of lac
factorics by precipitation with lime, was extensively
used for dyeing silk and cotton fabrics. However, the
advantages which the synthetics offer, ey, case of
dycing and competitive price, render the recovery
and use of lac dyve uneconomic.

Studies on the disposal of waste eflluents from lac
factories carried out at the Indian Lac Research
Institute, Numkum. have led to the development of
a method for the cconomic recovery of lac dye. The
process consists in treating the waste cfHuents with
sulphuric acid (0.075 per cent on the weight of cffluent),
whereby the dye gets precipitated.

'.ic method is inexpensive and suitable for adoption
in lac factorics.

HERE are two distinct colouring matters
present in lac which impart 10 it a
reddish tinge. One of the components,

designated * Lac dye”, gives a more intense
colouration and is removed when lac is
washed with water or sodium carbonate
solution.  Up to the end of the nincteenth
century, there was a great demand for the
dyc which was recovered from the waste
effluents of the lac factories by precipitating
it with [ime ; the calcium salt was sold as
lac dye. With the advent of synthetic
dyes, the use of lac dye was almost given
up on account of the competitive prices
of the synthetic dyes and the cheapness of
the process of dycing with them : unlike
lac dye the synthetics do not require any
processing before use. Two other factors
leading to the decline in the usage of lac
dye were @ (1) the slimy precipitate obtained
with lime settles down very slowly and is
difficult to filter, and (2) the addition of
lime does not stop the putrefaction of the
wash water even after filtration of the
precipitate  so  that extra measures are
necessary to combat putrefaction,

Studies on the hygicnic disposal of lac
factory waste water at this Institute have
led to the development of a process which
while solving this problem affords lac dye
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db o oextra cost. There g thus sco
the cconomic recovery  of Jac dyc Qs
byproduct from the lac industry. Prc‘liS Ay
nary experiments have shown that eul"]t]cl;
conversion 1o a water-soluble salt, the
dye can be used for dycing wool and silk *

pe lor

Process

Of the acid precipitants tried for
tating the dye, sulphuric acid (0-07
was found to give the best
working conditions of
and large-scale factori
given below.

precipi-
S per cent)
results.  The
the process for small
esas worked out are

Small fuctories - Lac wash water
first three washings (16.20 gall) is tak

In a washing vat and coneentrated sﬁlphufig
acid added slowly with continuous stirring
with a wooden vod (] prccipilafion i%
complete.  Sudden curdling of the solution
lndlcat'cg the completion of precipitation
The ucndlli‘cd suspension is allowed (o stand
for 30 min., when the dye scttles d()‘\A/n
If sodium carbonate g used for washing
sticklac, the precipitate floats on the s‘uurf‘lci
due to the presence of carbon dioxide g‘zw
but on vigorous stirring it settles doiw\i’
The coloured supernatang liquid is removed
without disturbing the settled  precipitate
The bottom layer is then filtered throueh
cloth. For_complctc draining of V\”llél'
the cloth with the precipitate s hun; '
poles.  The precipitate iy then spread . OP
cemented floor in the sup for ~dr ? o‘n y
owdered. ymg, and

from the

In factories not rovided wi ashi

cement-lined cis?ems (capV:llc[ilzyw‘l;(l)’(l)l(])g v'ults:
height, 3 ft.) can be used. 'fo‘dr'i' S out
the supernatant liquid and the sclllc(dm] 'O‘Ut
the aistern should be provided wilhI 1;153,
openings, one 3 in. above the inside ﬁwo~
level, and the other flugh with the BottomoOl

Big factories - In big factories, washing of
scedlac is usually done in b

arrels {capacity

LLAC DYE FROM FACTORY EFFLUENTS

v i f effluent
and the rate of flow of
8\()()15‘(—t:§())‘ gal./min.  The effluent {rom 1h§
lk:arrels_is allowed to pass through a‘sucuis-‘
;ion of cisterns, the overflow being from t11<:
io of one cistern 10 the bott.om‘of tl,u'
ncp))(t so that the suspended partdlclcs ofTilc
ime settle down. 1c
et cnough time (o s _down.
gtﬂucnt fr%m the last cistern is taken xnto
another cistern 3 ft. deep and of _such a size
;h‘\t it gets filled to the overflowing level in
30 min.

A sample of the eflluent is taken frorn _ne‘z(lir
the inlet and its dye content F‘C(C}mll?(..‘d
The quantity of su'lph'm'lc acid ‘Cq“}“.‘
for complete precipitation of the dyL'. 1t
calculated and added to the cistern dm}mc
a period of 25 min. The liquor 0vcrﬂpvy1ng
from the cistern is allowed to pass into
another cistern of equal size where the
remaining precipitate scttles dqwn. Thg
effluent from the second cistern s allowe

1o flow out. The prcc'ipna(cd. dye settling
at the bottom of the cisterns 1s allowed 1o
stand for 1 hr. and then the supernatant
liquid drained out }ln:ough an opening
provided at a height of 3in. from the b0.t10m.
The precipitate is finally filtered (thL.lg&}]
a filter press, dried in the sun and powdered.

Assay of the dye
Since the dye content of the precipitate
varies from sample to sample, dcpcn‘dmg
apon the quality of lac, it 18 necessary tq
determine the dye content of different lots
of precipitate.

Crude dye (1 g.), dried over calcium ‘chlo.nc)lg
in a vacuum desiccator for 18 hr., 1s mnxT.

with acid-washed sand (2 g.), put m an
extraction thimble and extracted w1th dis-
tilled water (150 ml.) in a hot cxtn:actncl)n)
apparatus, (similar to the one u§cd ”1,“?
determination of hot alcohol msoluk?h‘s.o
seedlac or shellac) for 5 hr.; .each exna.cu?n)
cycle is of 4-5 min. duration. Afl(fl 1115
extraction is complete, the extract 1s €00 e‘O
to room temperature, acidificd with ON/ l
sulphuric acid and made up to 2§ 131
The dye content is dclez'mmcd colon(m’c ri-
cally in a Dubosque Ciolom.' Comp‘draton‘
using 0-1 per cent faccaic acid solu‘tlon.m
0-05 per cent fresh methyl orange solution
as the standard.

The dye content (per cent) is given by the

HxS§xV, ) . .
formula - where H is the height

of the column of standard solution ; ’f’
height of column of the sample under tcsE
in the same unit as H; S, strength of 1hcf
standard (per cent) ; V, t‘otal volume y?/
the extract of the sample (in ml), and W,
weight of the sample (in g.)

. Scumwr, Ber. disch. chem. Ges. (1887), 1235,
2. DmroTH & GOLDSCHMIDT, Licbigs Ann., 62
(1913), 399. ’
3 TsCHIRCH AND Lupy, Jr, Hely. chim. acia,
T 6 (1923), 994. h
y g " the Proceedings of tne
KAMATH, Report of the Procee : b
¢ Svmposium on Lac and Lac Products, (111(315‘1611
Lac Rescarch Institute, Namkum), Y
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COMPOSITE WOOD IN TEXTILE INDUSTRY

is considerable tncrcase in impact resistance

Application of Composite

. i the case of the latter on mpregna-
WOOd 1n Textlle Industry > tor tion with cashewnut shell liquid. The use of
% os8h this process for lhAc manufacture of shuttles

a aAppears promising?.

o L

— 0 @ to Germany compressed beeeh (Fugus svl-
. D. NARAYANAMURT( 5 0.4 vatiad and hornbeam (Carpinus betulus) have
Forest Research Institute, Dehry p & been suceessfully used for making shuttles.
Tun ? O'ZLJ 2 L PN V.t The blocks are pressed in both directions

4
6000 8000 16000 4.0y the grain. The material from beech - -
lignostone iy especially suited for making

]
2000 4000
MAXIMUM CRUSHING STRESS,LB./SOJN.

The most favoured species of wood for the manufacture
of shuttles and picking sticks used in the textile industry
are goyncl wood (Corpas spp.), persimmon (Diospyrus
vergiiaite L.) and  hickory (Carva spp.).  These
woods possess requisite surface simoothness, strength
and wearing characteristics.  None of these spcc?cs
grows in India and almost the entire requirements
(valued at ¢, Rs. 15 lakhs per veary of the fextile
industry have so far been met through imports. '

Recent studies have indicated that compression
lamination and compregnation can improve the surfuce’
strength and wearing characteristics of certain wuod;
to such an extent that shuttles ang picking sticks 0}'

Forest Researeh Instituie

note rcc‘m‘ds the 1'cs'tllllll,t‘”t>1‘d»]:?)rlihg he ot
the possible application of (e rcsu!tgnc and
Compressed wood N
As iy well known (he streng
wood increase with specific
compressing wood across the
and thereby increasine ih* '
attempts have been Emdz :
strength propesties, :

th Praperties of
gravity, So, by
11b§"§ direction
pecific gravity,
O improve jts

PG, b= REVLATION RUTWEEN MANIMUM CRUSHING

STRESS AND  SPECIFIC GRAVITY OF

CONMPRESSFD

Moaoringa prervgosperma Woop

shuttdes on account of its good strength

prapeeties,

high

resistance

to wear and

srnoothiess. Due to 1s good clastic proper-
ties 1t finds use in the preparation of picking
sticks also.

TABLE | —STRENGTH PROPERTIES OF ‘SATAYPAK' FROM INDIAN TIMBERS

(Veneer thickness, 18 in.)

satisf: / quality and : ring the requi ‘ et Theorcties i«
ind:sg-qo.r"‘ %Ulht)ddnd answering the requirements of  be possible (o compres %UL ty it should SPECILS SP. GR. TENSILE Mobutts  Compresston  R.LL
o lndg'ni‘l?p(fi?zoxrllcﬁ(} frpm them. Promising among | 46 s that no air S wood to H dgmity of STRINGTH o STRENGTH IMPACT
dian species are Moringa prervgosperma (Suijn, T ” aIr space is Jefy i oy o b, i PIURLE Ny i j
4(1«'1(1 arabica (Babufy, [):l//)(’i'U/'u(,\5:\11//1“(55,[\3:)](‘);‘ SHN\\_\ with anl;xr IEL,; \l%y ]L-“ mot. me {b-q-in. /I/u 'l H‘!jzll b Ji- b
Zanthoxylum rhersa (Tejpalyand Codrela tovita (Toony,  Springback after ().‘OH;PIU _10und that the 2,18 L
" . N . AURRITAY N . . ,
In ad(j(tlpn to its use for the manufacture of shuttles \‘\‘hun lh% materiaf wyg Pl‘CSf\‘cdk’\T. b“ - lease Hollong (Dipterocarpis macrocarpus) 1-38 30114 3821 13721 16:6 (117)
and picking sticks, treated wood from these specics js  CSME Moisture content. Sy, & Aboul 15 per - .
en:lx:;enﬂy suited for making bearings of dichromrne compression at diﬂl‘l"u{t (;mm et qf? studied Toon {Cedrelu ioona) 1-44 25663 25834 17821 174 (17—17-47)
padding machines, swell looms, loom stops e 2 : ] - CMperaturey (77
race boards. shattie pins, bow shutties ﬂm)li}lliglur:)tcl‘ﬁ :l(:f{ stt'ld 125 Fyand moisture Contcn'i: ((678”’ White cedar { Dysexyium nalabaricimy — 1-41 33185 39821 19610 181 (12:6)
stops and lips, bobhin cnds, propellors. gears. <n. - PEY cent), increysi ¢ e
plates, tool handles, malict hv‘.xdls)', ],)ll)lll:\'r:;znﬁa‘::gl‘ji:,!t]r 286 1b. sq.in. every 30 [:égg g]‘ pressure by Dhup (Canarium strictim) 1.45 29298 38129 17871 169 (11-2)
’ T T0Om Iemperature woe oS OMpression .
" clcv'ucgj:[ (l]tum was slightly Jegs than lh":t Tejpal (Zanthoxyium rhetsa) 1-36 27331 36689 16088 158
axtile e .o ¢ ¢ cmperatures o ¢ ¢
HE tgft.lk, l_n}(]iustty in India imports rature the deformation i;’;‘_i atroom tempe- Simul (Bombax malabaricum) £:35 20537 28731 13035 13-2(62)
lrI"l er wort abou§ R.s. 15 lakhs per cent on increasing the creased by 56 per
Cornel B’Cafdf?*' shuttles, picking sticks, cte. 12 to 26 per cent, Sp »mot;su:(,.e content from Chir (Pinus longifolia) 133 atozt 2725 A
otnel wood (Cornus spp.) and persimmot isture - oopringback was Jege
! ot Spp.) < : 1 Moisture content rynee 15 a5 1ess in the . Adina cordifoli 1.35 22067 32618 15672 146
(Dl(’i'l7_l‘i'(1~ﬁ‘ veigimiana L.) are favoured for much as 80 per ccx;:ncgfttll;—% Per cent and g Haldu CAdina cordifolia) - - ’
shuttles and ]nc}mry (Carya spp.) for picking  be retained, the chnfk Compression could Kosh (Alnus nitiday 1-35 20782 28626 14970 14:8(78)
sticks. The main requirements in wood for higher tCmperatyures 1on being higher a¢ ; — 3 2 2 Y
shuttles are smoothness, good wearine quali- GHHTeS. Sisso0 { Dalhergia sivvoo) 1-38 25582 23150 14593 160
ies, hardness, stre cspecially tan Compression studi .
fleb, h”t}dnt:Ss, sllg{lglll, LSPLLMU) touglmcss 0 ‘“D_‘gssxon studics carried out h Nar Deodharu (Polvalthia fragrany) 1267~ 42632 38667 24058 140
and ]plodpu density. The weight of the I‘Im“_”“ and  Kartar Singhs Y ?Iilya- (325
shuttles depends on the type of cloth being Oringu prerygospery d cmploying
: 3 a S IRy go. na w at . A . . . } .
woven. With broad and heavy fabrics a “3““2‘“ of 12-14 pey cent(zggq dxtwd mosture Hollock (Terminaia myrivcarpa) l%;%- A2t e e
weighty shuttle is preferable while for making 320 F.and pressure, 500-2000 lpt:]/LuUI:G‘ 300~ A
light clothes which have fine warps and for shown that compressive strength 1Sq 0. haye Makai (Shorea assamica) §-27 34928 39850 19200 1525
sitk_and rayon, light shuttles arc preferred. gf specific gravity (Fig, 1) VSaﬂanOn : o 134 39751 12610 18636 153
In Europe various types of improved woods 9°Nstty b(}sns, Improvement wyg no?!1 o it vellapiney {Yateria pidica) N ] »
have been tried for shuttles and picking  SOMPressive strength and modu]yg lC{‘u.j 'n the Champa (Michelia champaca) {29 39425 37067 20377 (141
sticks with good results. Due (o the shortage ™ Stalic bending of the wooq OF 'UPture , , ) 3433 18835 104
forcign exchange, it is desirable to avoid  Prelimipac : Machilus (Machilus macrantha) b2 oI R e
0 g o Sbere : reliminary experiments care:
import of foreign timbers into India. Hence, ol mpregnated Moringq pt fried oyt With Jack (Artocarpus integrifolia) {34 20812 33740 19102 95

studies were taken up on these lines at the
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RESEARCH AND INDUSTRY, vOI, 3

Laminated wood

A composite material using compressed wood
faces (1.8-1 4 in. thick) elued 10 cores of
hlck(_)ry, ash or beech has been chcf for
making  shuttles  and  picking  sticks  in
(Jcrmun.y. Picking sticks made from fami-
ngncd sisso wood (Dalhergia SI8500) :nl the
Forest Research Institute, Dehra Dun have
shown an average lile of 2180 hr. s comp;nrcd
to 1500 hr. for imported sticks made of
hickory. This warrants extended iz, I
Compregnated wood

ngh.lly compregnated wood samiples of (he
spectes Zanthoxylum  hicisa and Cedrela
toona’ possess exeellent wearing ([Llillilik:\ and
they do not split casily. Shuttles nade ‘f‘r:\;n
these modified woods compured 211mur:ﬁ;l\'
with cornel wood shuttles. Siamm? prcpﬁc(i
a special type of modified wood (Stan p;vL; by
modl_FymgIhccomprcsﬂngcondilimx{to‘c.‘:mxf‘
the fignin to flow sufliciently and thus cikilwiit
nate mternal stresses, Vencers of 1]1( \.m;)d
are taken, painted with just sutficient resin for
bonding and then pressed, muimumilnw :

sunublc moisture content and pressire }11‘
resulting wood is not as water resistind ‘It\ 1hL‘
compregnated one but it is tousher lkh"m il&
Possible uses for the material are for ai:'cr‘ii‘{
propellers, spar plates, tool handles 1;\’1{! ul
h?il(.iS, pulleys, silent gears, tool ii‘9< ‘ct;
Similar material from a number dt"i;*di'm.
species has been prepared by Néll'él)/’ilﬂ’\l;]U;'ll'
and Kaul"' and the influence of \cnccrklhick-
ness,  moisture  content, temperature and
pressure emploved in o pressing has  been
investigated. The results are given in Tubl.\bl
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Indian Explosives Ltd., Gomia

NDIA'S  first  commercinl  blasting
explosives  fuctory  was  opened  at
Gomia, Bihar, by the President,

Dr. Rajendra Prasad on 5 November 1958,
The factory is a joint venture of the Govern-
ment of India and the Imperial Chemical
[ndustrics Ltd., and its design, erection and
commissioning  have been undertaken by
1.C.1.s Nobel Division, Glasgow. Originally
planned to produce 5,000 tons of commercial
blasting explosives per year, the capacity of
the factory has been increased to 7,500 tons
cven before the unit was put into commission.
The manufacture of safety fuse, an important
accessory for cxplosives, has albo  been
licensed by the Government of  India.
Schemes arc also in hand for establishing
plants for the manufacture of other explo-
SIVes accessorics.

The factory is divided into non-danger and
danger arcas. In the former are located the
plants for producing sulphuric acid, nitric
acid and ammontum nitrate and for denit-
rating (he spent acid from the nitration
process. The actual processing of the explo-
stves is done in the danger arca.

Liguid ammonia, onc of the principal raw
materials is supplied by the Sindvi fFertilizers
Factory and glycerine is procured from soap
manufacturers  of  Calcutta. The factory,
being situated a few miles downstream from
Konar Dam, will get a controlled supply of
water {rom the river Konar. Power s
supplicd by the Bokaro thermal  power
station situated 10 miles away.

Biazzi process is used for the manufacture
of nitroglycerine (Figs 1 and 2). Glycerine
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FIG. | — INT : : y
INTERIOR OF THE BIAZZI NITRATING 1IOUSE. WHERE NITROC
i ~ & : | q ' N i
MADE BY CONTINUOUS NITRATION OF GLYCERINE AND MIXED o
: LA D ACIDS

NITRIC ACID ARE MIXED

INDIAN EXPLOSIVES LTD., GOMIA

and a mixture of nitric and sulphuric acids
are fed in requisite proportions to a nitrator.
The nitration reaction is rapid and the
mixturc overflows continuously to a sepa-
rator where the heavier spent acid scttles
down and is drawn out while nitro-glycerine
overflows to a series of washing vessels
where it is washed to the extent required for
stability. A refrigeration plant provides brine
at —2°C. for cooling the nitrator. The plant
is provided with an excellent security system
which acts automatically to render the process
safe. A closely inter-linked system of measu-
ring instruments, automatic switches, electro-
magnetic and pneumatically operated devices
gives visual and audible” warning, and or
stops the process in case of minor irrcgulari-
ties, and discharges nitro-glycerine out of the
building into a large volume of water in case
nitro-glycerine attains a high temperature.

After purification, nitro-glycerine is weighed
out in quantities required for a batch of
explosives and transported to the mixing
house. The solid ingredients for a batch of
explosive are weighed out in the Dope House,
mixed, sieved, and passed over strong
magnets to remove picces of iron or stecl, if
present. The mixed dope is transferred to
the mixing house where, nitro-glycerine and

nitro-cellulose  are  mixed to  give bulk
explosive. This is done in a mixing trough
with two motor-driven worm stirrers. After
thorough mixing the trough is inverted and
the cxplosive charge, usually 1,600 lb. per
batch, drops into barrows underncath.

Cariridging - From the mixing house the
barrows are taken to cartridging houscs
where the explosive is fed to the bowl of an
extrusion cartridging  machine. A worm
forces the explosive through multiple
nozzle plate into paper shells, up to 35 in
number, held in one of the four clamping
frames on a rotating table ; the machine
cycle consists of the following three stages
around which the frames arc carricd by the
table rotation : (1) discharge of completed
cartridges and refilling with empty shells, (2)
positioning under and lifting up to cngage
nozzle plate, extrusion of the explosive to fill
shells, the frame of shells dropping away
when filling is finished, and (3) scaling the
cartridge ends. These operations arc mostly
mechanical and semi-automatic. From the
sartridging  machines  the cartridges are
transported to packing houses where  they
are wax-sprayed for waterproofing, packed
in 5 Ib. cartons which in turn are packed in
wooden cases.



Technical Digest

Potassium Chloride and Potassium Sulphate
from Sea Bittern

HE only major source of potassium
l salts in India is sea bittern, which is
available in farge quantities as a by-
product of marine salt industry. About 80-85
thousand tons of potassium chloride can be
recovered from this source annually, The
bittern is, however, at present returned to the
sea witir all its wealth of salts.

A process has been developed at the Ceniral
Saft Research Institute, Bhavnagar, for the
recovery of potassium chloride, notassium
sulphate and magnesium sulphate from sca
bittern [7his Journal, 3 (1958), 71,211} The
bittern on evaporation, deposits, at various
stages, solids containing magnesivm sulphate
and chlorides of potassium, sodium and
magnesivm. The  presence  of  magnesium
sulphate renders the recovery of potassium
chloride vomewhat difficult. This difficulty
has been overcome in the new process by
scparating magpesium sulphoate by chilling
the bittern. The desulphated bittern is then
processed  for the recovery of potassium
chloride.

Process — The  process  consists of  three
stages: In the first stage, bittern of 29-B&. is
concentrated to 35.5°Bé. by solar evapo-
ration. The concentrated bittern s chilled
to 12°C., when a mixture of salts containing
55 per cent magnesium sulphate and 20 per
cent potassium chloride separates out. The

salt 1s filtered and tre: s the 7

of potassium sulphatc.Uth for the ey
In the sccond stage the desulphated bigger
IS concentrated by heating Gl the b l'1!%”]
pomt of the solution reaches 124 ((‘“ o
cooling the solution jo room‘tcm Qn
the double salt, KCLMgCl, 6H 6 e tire,
lizes out. The latter is Ldisfsol\'éld ‘in li\vh'l;‘f-‘
and concentrated to supersaturation 3(l'u
(t;,lp. th the solution, 115 C.), when pot‘lx‘ls?\;;:
chloride separates ( 1 i fifge
chiorid ;\n&%{)'lig:je_s out which i« filtered,
In the third stage, the crude i
sulphate (obtained biykch&illltill(:; ;]Iltg!;k?m*”'n
during e firyg “lage) s mixed \"ilhn‘tldu'n
u‘(.n:z‘d p\ii]axsium chloride (19 per cvchl L‘X(?\‘;
O Ahar theoretically required for b
dissO?\'cd in twice itz \i/t:tiit;ll?tb(()if (\:“11 :S‘](WIHCC),
:\‘o'l.uimn concentrated gt 105" 3 L!‘o;m‘? ‘l?c
({121,\%()[“!1\(/1118[00 (thc feparation  of sch\onit‘é
{250,.A ig ). )P{;O).(ylcld 88 percent of the
heorerical). Sc'homte 15 Next mixed with the
zji:lglé:;\l{ijqualnltty of potassium chlofide ‘m]c;
ISOIVEd an water and the solution conee
trated 10 saturation point af . oo
On cooling the 5olutigz(1n?(§ i"(g"é‘bmﬁ)i'loq <
sulphate eparates out which .’i: ‘f}?sx.um
washed with 10 PEr cent potassium %L‘ll ell-Cd‘
solution and dried. The end liquors <%bt}')']‘l\lc
z}ftcr the recovery of schonite and Ano : fu'md
sulphate arcoconcentrated for (e .l:l‘sxmm
of carnallite and potassium (‘hlok"dl%w\’cr‘y
T.Gavng, AL Y. Rao & Bin arc s

o H.o M, ACE
J.scicindusir. Res., 177 (1958)[))}”7}}‘\ NAGARY,

Patents & Processes

Improved Graphite Crucibles (Clay Bonded)

Patent No. 62352
National Metallurgical Laboratory, Jamshedpur

for melting brass and other non-

ferrous alloys and to a small extent for
melting precious metals. Clay bonded cruci-
bles are being manufactured in India at
Rajahmundry and other places on a small
scale, but the output is not suflicient to
meet the nceds of the metal foundry
industry. During 1957, India imported cruct-
bles valued at Rs. 19,25,263. The quality of
the crucibles produced indlgc.nol‘ls:ly. is also
not quite satisfactory and their life is much
shorter as compared with (he imported
crucibles.

GRAPH[TE crucibles are widely used

The new process developed at the Nutim}ul
Metallurgical Laboratory, Jamshedpur, I_or
the manufacture of clay bonded graphite
crucibles differs  from the conventional
methods of manufacture in (1) body compo-
sition and mode of mixing, (2) composition
of the glaze and mode ‘of z\ppllc:\tlon,.and
(3) thermal treatment of the green crucibles
during baking.

The body composition is based on a blend
of clays rather than a smglc c]:ay. The clays,
with varying silica-alumina ratios, mature at
different” temperatures and give the crucible
adequate strength and thermal resilience over
a wide range of working temperatures. The
mixing method cmployed censures intimate
mixing of the body ingredients and air is
excluded. While glazing, Ihp ‘cruclblc bodics
are given two coats of dlﬁcrcnt chemical
composition which include high temperature
wetting agents. One of the glazes is more
refractory than the other and ensures protec-
tion to the crucible wall at high temperatures.
The glazes do not flow or bubble under
operating conditions. By fully wetting the
crucible wall, they do not peel off or otherwise
expose the crucible body to the hot ﬂam;.
The thermal treatment is so controlled as to

ensure good quality of the finished crucibles.
Schedules have been worked out based on
physical characteristics of the clays employed
and high temperature behaviour of the glaze
ingredients. Precautions are taken to avoid
oxidation of graphite at fow temperatures.
The crucibles produced possess adequate
density, conductivity, strength and resistance
to oxidation.

The process has been worked on a semi-
pilot plant scale and crucibles suitable for use
over a wide range of temperatures have been
produced.

The equipment required consists of ordinary
size reduction units, mixers, crucible presses
and baking kilns. The total capital outlay for
a plant of 300 tons annual capacity has been
estimated at Rs. 465 lakhs.,

Partics desivous of taking up commercial
development of the process should contact
the Secretary, National Rescarch Develop-
ment Corporation of India, Mandi House,
Lytton Road, New Dclhi.

Impact Tear Tester for Textiles
Shri Ram Institute for Industrial Research, Delhi

HE tensile tests commonly employed in
the textile industry fail to give an
adequate idea of the true strength

quatity of fabrics, particularly the chemically
treated ones. Tear strength is a good measure
of the strength of fabries and impact tear test
provides u better and more reliable index of
the strength characteristics of the fabrics,
particularly in the case of surface finished
fabrics.

An Impact Tear Tester (Fig. 1) has been
developed at the Shri Ram Institute for
Industrial Research, Delhi, primarily for
studying the effect of diftevent chemical
finishes on the strength of the fabrics. The
istrument can be used in conjunction with «
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FIG, | — IMPACT TEAR TESTER

conventional tensile tester for a better assess-
ment of the strength of the fabric, since
tearing of the cloth is one of the important
causes of fabric failure in service., The
present model is the result of experimentation
with various resin treatments on cotton and
rayon fubrics.

The tester is of a pendutum type and tests the
“tongue T otear strength of  fubrics  under
impact loads. A tongue is cut off trom the

Exhibition of Industrial

An cxhibition of modern industrial designs
from the United States and  Euvropean
countries will open in Delhi during the first
week of January 19539, The object of the
exhibition, which hos been organized by the
National Smalt tndusiries Corporation with
the assistance of the Ford Foundation of the
United States, is to familiarise the Indian
manufucturers with the trends in the designing
of consumer goods in United States and
Furope. The articles on display will include
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sample picce and stitched at jtg loos

4 tape while the other end of th ’ ?nd °
is g!z}n_)pcd with the pendulum, The pccxs(‘ilmple
s nitially held horizontally, the sam a]‘x ll;‘?'m
almost in vertical position. Qg (-Cll,,t, cig
pendulum swings down and during [L]Llscf the
tears the sample. The angular swLin ],C wamg
pendulum after tear dcpcnﬂs upon 1}1}2 S) l.hc
absorbed by it during tearing. The | ‘L.ncrgy
indicated by a pointer on a scale 1 f%u‘t 2
mch-pounds. He direetly in

The instrument s
construction and s provided wig|
d1ﬂc!‘qm weights to be used forl[il'
qualitics of fabrics, It is Capable .
strengths up to 125 inch-pounds

robust and simple in

three
Terent
of mcasuring

The instrument gives reproducible resyltg

15qs;ensﬂlve and rqsponsive to various %ur;nd
treatments voflexnlcs. It can be of ,,gg‘.‘ ’ ace
in Contro]lmg Various RN lStclnCC

processing treatments

of cotton and rayon both in the mij and in

the laboratory.

Partics interested in taking u
manufacture of the instr
nstrument sho i
I should write
to/‘lhc Sgc.m(uy‘, National Research Devellm
ment Corporation of India, Mandi H -
Lytton Road, New Delhi-. o
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Designs

furniture made of wood. iy '

household china and Sl,lltllgrny’ -C(ms ‘dnc:l hylon;
glasswa\rc ;_elcctrical goods ; ,ftlljrnriqlﬂ"“n and
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Synthesis of Glyeidyl Esters

A new method for making glyeidy!)
esters, which tind use in perfumery,
vinyl plasticizers, stabilisers and
resin  intermediates. has been
developed by National Distillers
and Chemical Corp., New York,
The method makes use of Darzen
condensation  reaction  invelving
the use of sodium hydride in oil
(50 per cent dispersion of 2-25 ft
particle size) as the condensation
reagent. When used together with
a ketone and a chloroacciate acid
ester. sodium hydride in oil gives
excellent vields in short reaction
times at room temiperature. —-
Chem. Engng News, 36 (No. 35)
(1958), 51.

Preparation of Glycol from
Ethylene Oxide

A simple and continuous process
has been developed at the Poly-
technic  I[nstitute,  Brooklyn  for
making glvcol from ethviene oxide
using an ion cxchange resin i a
fluidized solid liguid bed. The
new process is free from the dis-
advantages inherent in both the
conventional methods known so
far, viz. batch hydration using
sulphuric actd as catalyst and high
pressure  hydration  without any
catalyst.  The former while having
the advantage of low temperatures
and pressures suffers from the
drawbucks of corrosion and the
necessity to replace sufphuric acid
with everv batch.  Also, the puri-
fication of glycol is difficult. The
mecthod of hydration at high
pressure and temperature without
a catalyst, while eliminating these
disadvantages, suflers from  the
drawbacks of high cost, low vicld
and the possibility of violent
explosions.

In the new process, the product
emerges at ahmost neutraf pH and
can be easily refined : the yield is
high and the catalvst can be
regencrated by fluidization  with
circulating sulphuric acid and then
wash water.

Liquid ethylene oxide is fed con-
tinuously to about 40 1b. distilied
water contained in the feed tank,
a stainless steel bomb of capacity

L .
N N Y. T

-2 cu. ft.  Fthylene oxide solution
flows through a | in. dinm. stainless
steet pipe into the reactor. During
this flow it is heated to the reaction
temperature by an cleetrical cotl
wound round the pipe. A central
'S in. diam. rod wound spirally
with a wire inside the 14 in. pipe
reduces the eflective pipe cross-
section and increases  turbuolence,
thereby  improving heat  transfer.
A flaneed borosilicate glass pipe,
41t tong. with inside diameter | in,
and capable of withstanding pres-
sures un to 100 1b./sq.in. is used s
the reactoy. The resin (IR-120)
bed is kept in position by two
80-mesh sereens placed at the top
and bottom. The effuent from
the reactor passes through a coil
of 2’8 in, tubing immersed in cold
water a rotameter. a needle valve
controlling the flow and thenee to
a glass iar for collecting the glycol
formed. A current of nitrogen
passed  continuously  through a
prossure rezulator helps in main
tainiag the svstem at a pressure of
S0-70 1b.isq. in. necessary to keep
cthylene oxide in solution.

A 10 cu. ft. bed of resin kept at
100 C. can convert 50 million 1b.
of cthylenc oxide to glyeol per vear
—Industr. Engng Chem, 50 (1958),

1235,

Haurder Polyethylene

A method of preparing  poly-
cthyvlene of  high softening point
has been developed by the fperial
Chemical  Industries  Lid. (E.P.
795971). The ~vapours of an
organometallic  compound  of
beryllium, aluminium, gallivm or
indivm and a tetravalent compound
of titanium or vanadium, (¢.g.,
the tetrachlorides) are mixed over
a catalyst in the presence of cthy-
lene. The temperature is main-
tained below the sintering tempera-
ture of the product, which is thus
obtained in powder form, by
controlling. the rate of polymeri-
sation.  Mecthyl cyclohexane and
petroleum ether arc the catalyst
component solvents, — Chem. Tr.
J., 143 (1958), 400.

New Bonding Process )
A new surface treatment has been
developed in U.S.A. for joining
fluorinated resins such as Teflon
to metals, rubber and plastics.
The process uses sodium-naphtha-
lene complex solution prepared
by reacting a solution of naph-
thadene in dimethyl glycol cther
solvent (f M, T litre)y with metallic
sodium under a nitrogen blanket
formation of the sodium naph-
thalene complex is indicated by
the appearance of greenish colour.

Tetlon surtace is coated at room
temperature with a4 sodium-
naphthalene complex  dissolved
in a sohent such as dimethyl
glycol ether. When the surface
turns grevish-brown, it is ready for
bonding to other materials. A
wide varicty of common adhesives
can be used. including chlorinated
rubber types., resorcinol  formal-
dehvde cements, phenolic  types
and epoxides.  Peel  tests were
made on an epoxy cement bond
between the treated Teflon and a
phenol tormaltdehvde  resin ;) the
bond was found to be stronger
than  Teflon iself. - = Induser,
Chenr, 34 (1958), 450,

Silver Plating

A silver plating process which
produces  mirror-bright  finishes
through a complete range from
flash to heavy deposits has been
developed by the Baker Platinum
Division ol Eneelhard Industries
{.id.,  London. Some salient
features of the process are the
formation of hard (V.P.NL 135)
and ductile deposits, casy removal
of  organic  contaminants by
filtration through actived carbon,
and non-critical. cconomic opera-
ton and control.  Optimum
bath composition for the silver
plating  process s @ fine  silver
53 oz, oy gal.: potassium
cvanide 144 oz, troy gal. ; potas-
sium carbonate 24 oz, troy gal.,
and special  bnghtening  agents.
The plating s carried out at room
temperature at pH 123 {approx.)
using a current density of 10-40
amp st Chem. Tr. J., 142
(1958), 1557.

Recovery of Manganese from Slag
An cleetrolytic process developed
by the Flectro Metallurgical Co.,
Ohio cnables the preparation of
high purity manganese from the
slag obtained from the arc furnace
of ferro-manganese plants.
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The molten slag containing about
1) per cent mangianese is run into
water : the droplets of slag solidify
and after separation of water in
dewatering tanks and drying, ace
ground in o conical ball mill 10 a
200-mesh powder. The milled slag
v oair-blown from the il and
comveyed 1o an overhead bin, from
where 10 drops into a Jeach tank
which s fifled with reeyele anolyie
made up with sulphuric acid. The
anolyte comsists mainly of ammo-
nium sulphate solution ; anmmonia
gus is bubbled through the leach
bath to adjust its pH to 6. The
resulting  sturry contuins,  after
digestion, ammonium sulphate and
32 o1 manganese sulphate i the
aqueous phase. white silica, alu
mina, sulphides of unwanted metals
and carbon remain in the suspen-
ded  solid phase. The  leached
sturry is finally pumped through a
Moore fifter,

The clear fltrate sndl containg
dissolved iron, and some other
fmpuritics.  tis, theretore, turther
treated in an oxidation tank with
hydrogen peroxide, which preci-
pitates the last traces of iron as
oxide. The ferric hvdrate residue
is removed by pressure filtration
and the filtrate goes to a tank for
electrolysis.

Manganese is obtained from the
filtrate by clecirolysis using lead
(992 )-silver (1°)) anodes and
stainless steel cathodes at a current
strength of 10.000 amp. © voltage.
2500 Voo and temperature, {00 FL
The manganese coated  cathodes
are removed from the eells every
72 hy., washed free from impuritics
and dried.  Manual pounding with
a rubber mallet frees the manga-
nese plate from the cathodes. The
metal is finally degassed by heating
N an oven to rentae traces of
hydrogen ant other gascous impu-
rities  -—tndusrr. Chem. My, 34
1958y, 515,

Prevention of Embrittlement of Steel

Industrial components and  parts
fabricated from ubtra high-strength
sleel sometimes break under foad
suddenly despite carcful  design
and maintenance.  The fatlure iy
caused by hydrogen diffusion into
crystal lattice of the steels during
the chemical or electrochemical
cleaniny of the steel parts and ther
plating with cadmiunt,

Prvestizations carried out at 41h}c
Clanford Research Institute, Cali-
Jornin, LS A, have shown that

RRR

cabrittlement can be avoided by
using anodic charging instead of
cathodic charging wsually practi-
sed. In anodic  charging  the
metal part is @ positive electrode
which liberates oxygen and  thus
avolds embrittlement. Degreasing
by trichlorethylene  solvent and
sand-blasting arc other cleaning
methods  which prevent the em
brittlement of steel.

Among the different plating sobu-
tions used cyanide bath confers
maximum - embrittlement. Sonie
sulfamate and perchlorate baths
and o cadmium-tin alloy  plate
have been found to give satis-
factory deposits with little or no
hydrogen  embrittlement.  Addi-
tives such as butynediol reduce
the embritthng potential of the
acid baths by combining with the
reteased hydrogen, but no additive
hus been found that could reduce
the embrittlement caused by the
cyanide bath.—~Research — for
Industry. SR1 News  Bull,, 10,
No. 311958 11.

Determination of Harduess
of Metals

An apparatus for determining the
hardness of metals at different
temperatures ranging from room
temperature 1o 30007 F. wyg
reported i & paper presented ag
the  Thirty-ninth  Annual  Con-
vention of the American Society
for Metals held in November
1957 in Chicago. The apparatus
utilises the principles of the
pyramid penetration method of
hardness testing ; the penctrator
used in a synthetic sapphire.  The
hardness determinations are carried
out in an atmosphere of puritied
argon  which  protects  the  (est
specimen and heating clement from
oxidation.  The sensitivity of the
apparatus is demonstrated by the
hardness vilues obtained for pure
iron at the temperature of the «
1o ¥ transformations.

The metal specimens  and  the
penectrator  are  enclosed in a
molybdenum-wound furnace
inside o water-cooled  steel case,
The penetrators consist of sapphire
rods 1/8 1. in diam. and about
I in. long, mounted at the end
of a molybdenum rod. The
warking end of the sapphire rod is
ground to the standard vickers

shape. The load
hape. T oudon the pepe.
E[l’gl)m S applied by deyd wiigh&l
. e molybdenum-woyn furnace
is Cvacyated (o about 5d 'LL
mercury  and thep filled wifh
purified argon 1o 4opressure of
pr“:s mercury above atmospheric
ing'ciikirc.' Fhe molybdenum heg-
e e Lm;nttlg wound on an aluming
AEr o Further insulation )
1 her insuly IS pro-
;{ld},(}j\h)’ radiation shiclds prr[o
Aulmlw case s watcr—niooljiL
i ternating curreny of 220 Vu‘:
:slup\sliihc_si‘to the furnace throy 'lth\
B A‘fﬁlfhlt transformer. Argonib“
{)(mtl ied Prior to and during thlt
est by ctrculation thro )Ik
Utanium chips gt 1600 EII‘U
temperature of the spcch{v h'c
xﬁcusurcd by a Pt-Pt/R thé:\m »
u‘)upie\whlch IS in contact with }?-
base of the specimen, the

giusl b.doxlc A hardnesy determing -
HON IS made, the bressure of 1h
system is reduced (o Atmos hI e
{)Ecsstxrc, and the loaded ppeenm
lx;étori;‘ whxgh at the start ig aboﬁt
gL‘n{l l a)gvc the  specimen is
sntly lowered onto the Specimer
without impact. - Sinee the q):‘nc“_n
:n;n S'lllrll]d the penetrator ‘uiu:l
imwreh'“]e tgmpcruturc when (he
coz)linmonl' I mude,_ there g no
indem%r.o t/?;?tc;pct:;gn?n v the
IS made, the pressurénpczpmtgg

system is again j
N k 8 INCreas H
of mercury, ased to t ip.

?;hc specimen can
B](:Il?llxiggi bgoz\:v enmlybdumm bolt
| 3 is, VeI, Not necesgary
1‘[, lhe Specimens are fiyg i;LL\;lS\}lIK
“4se a pin passed through t;e

be fastened to

PR \ € stage,

;{;2\;\0(1 the indenter is gisplal’[?(el
Spmmg m]. from the axis of the
i isn holder assembly,  The
Jast I8 rotated and 5 gofc -
'mpressions  gre m‘ldc‘ems of
from the centre of ll;*
the angle  of b

?uch Mpression being g+ ‘etwccn
abﬁllt 40 d_ctcrminatiom .“thus
made on 3 single spccimch e

The new 1 '
_ apparatus was
I : S was
W8NSt the standarq Vickefh?c'kul
r:sss mlzlchmc at r cmp:: 1(‘11'(!-
over the hardpess 1 sy
or S Tange 20 yp
W’lg()o\()(.\{l’N, and the ztgrcc}/nl’N
as en trely szms)‘uctory 3 o
ness  valyes obtained in fard:

apparatus deserity the
ara 2 ed b S ;@

?honc obtained n i’ lBt;nx o

appar &Y

dtus TC ¢
us were tompared the

range of room temperaiure (o
f600° F. Values obtained at a
given temperature with the two
machines varied insignificantly - -
Trans. Amer. Soc. Met., 50 (1958),
830.

Magnetic Concentricity Gauge

A magnetic concentricity  gauge
has been developed at the Stanford
Rescarch Institute, Californta, for
cxact location of the position of
& metal picce inside an opague or
solid covering, A typical appli
cation of the new device is in
providing quick and economical
quality contro!l in the application
of explosive charges for perfo
rating  oil-well  casings and ol
bearing rock. During drilling
operations, explosive charges are
lowered within the casing to #
desired depth in the carth and
detonated, when the charge squirts
out jets of metal at high speed.
puncturing the casing and pene-
trating the rock so that the oil is
freed to enter the welll A dise
shaped barrier, so designed  that
it focusses the explosive shock
forces to the best advantage is
usually cast within the explosive
charge.  To give best performance
the  barrier must be  precisely
centred within the explosive charge.
The magnetic concentricity gauge
can detect small variations in
magnetic fields created by magne-
tic objects and measure how much
the steel barrier is off centre, or
tilted or both.

For determining the position of the
barrier, the explosive charge is
spun in a magnetic tield. If the
steel barrier is properly centred
in the charge, the effect on the
flux pattern is negligible, but if the
barricr is off-centre or tilted. small
vartations are produced in the
magnetic  field as  the charge
rotates.  These variations induce
a voltage in a sensing coil wound
round a silicon-iron probe, posi-
tioned in the same horizontal
planc as the barrier, The resulting
signal, when amplified. indicates
the value of off-centre deviation.
It triggers a flash-tube pointed
towards a numbered index wheel
which revolves with the spinning
charge. The tube flashes once in
cach revolution when the point ¢f
maximum deviation of the barrier
passes  the sensing  coil. The
resulting stroboscopic effect makes
the index wheel appear to be
standing  still. By relating the
flash-tube position to the coil

NOTES & NEWS

position and allowing for a time
lag due to phase shift of the

clectrical system, the direction of

maximum deviation from proper
position can be determined.

With prototype gauge. an accuriagy
of + 0001 in. in measring ofl
centre  deviation  wasachieved,
the pomt of maximum deviation
being  determined  within 15
of its actual position. - - Research
Jor Indwspy 10 (3) (1938). 0.

A New Aircraft Refuclier

A new type of aireraft reficller,
specially designed and  fabricated
tor underwing refuclling of Vis
count aircraflt and built for tie
first time in Indin was recently
introduced by Standard Vacuum
Oil Company. A special leature
of the new Refueller is ity = step-
down ®  design which  cenables
the placing of the tank parallel to
the ground, thercby lowering the
centre  of gravity and  cnsuring
casier and  safer  driving, The
tank  (capacity 2400 1.Goy s
frameless, made using one piece
dished baffles and a special fabri-
cating  technique  involving  * lap
welding,”

The piping system has been so
designed as to enable the fuel to
be pumped from an underground
tank to the refucller tank through
the truck pump. In so deing,
the product is filtered, dehydrated
and metered.  Through a compact
combination of  filter-separator
product provided on the truck.,
solid contaminants down to S
micron size and water are removed
simultancously. This  unit  con-
tains coalescer cartridges for dirt
removal and  water coalescing.
There are other cartridges for
complcete removal of water.

Control of pressure and rate of
flow during refuclling are achieved
by an automatic vahe which
combines pressure reducing and
surge shut-off features, maintain-
ing a relatively constant pre set
downstream  pressure  regardless
of changes in the flow rate.

The total cost of the unit is,
Rs. 90,000, roughly 35 per cent
of that of a similar imported unit,

Gas Analyzers for Process Control
Two new instruments designed at
Oak Ridge National Laboratory
of the U.S. Atomic Energy Com-
mission appear promising for use
as simple, low cost gas analyzers

for  process contol. The  dirst,
which  operates by detecting
changes m molecular weight and
viscosity of a fluid passing through
an orttice and a0 capiflary, was
designed 1o monitor urantum heaa
fluoride in gas mintures. The
second, which detects changes in
molar  flow  yesulting from the
reaction of two gases, was designed
to mcasure and control norine in
provess ines.,

Phe fluid composiuon analvzer
developed Tor continuous analvsis
ol uranium hexatluoride wilt be
useful i the cie of any Tuid
where density or viscosity varies
with  the concentration of  the
component being measured.  Ope
ration is keved o the pressure
changes inoa tluid stream as 1t
passes. at coastant inlet pressure,
through o restriction, o the cise
of an orifice. the pressure rosponse
varies  with  moleenlar  weight -
with a capillary, it varies with
viscosity.  Constant — pressure  is
maintained at the upstream restric
tion ; the change in pressure at the
Other restriction serves is a measure
of concentration.  The advantages
of the analyser are : since it s
made of resistant materials, it can
handle corrosive materials ¢ it
pheumatic response can be applied
dircetly to many control systems
calibration is simple : tost samples
can be returned unchanged to the
process  streamy ;s and  costs of
upkeep are low.

The design of the pas ttration
analyser tor fluorine s based on
changes in molar volume, and
hence pressure, when two  gases
react.  The gas stream containing
fluorine is mixed with a controtled
flow of sulphur dioxide and passed
through a meial tube heated to
400 F.owhere Heorine and sulphur
dioxide react o form sulphuryl
fluoride.  Pressure  is measured
before the gas stream flows through
an oxit capillary.  The instrument,
which deteets and  corrects for
small changes in excess fluorine in
diffusion  plants  for fluorination
tower control in the conversion of
uranium  tetrafluoride to o hexa
fluoride, can be adapted 1o other
processes  such as formation of
metal carbonyls or the hydrolysis
of halocarbons. - Chen,,  Engng
News, 36 (No. 37y (1958), 72.

New Hydraufic Conveyor Press
A new automatic conveyor press,
believed to be the first sell feeding

hydraulic press of its type, has been
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developed for the extraction of
water, oils or juices from a wide
variety of fibrous and granular
materials.  The device consists of
a hydraulically operated down-
stroke platen-type press with a
trough-shaped bed.  The material
is fed into the press by means ol a
convevor belt which also acts as a
fitter cloth,  Succeeding guantitics
of material are isolated by means
of gates and then subjected to
accurately controlled pressure for
a pre-determined fength of time.
Although not strictly continuous,
the press functions as a4 continuous
machine, being entirely awmomatic
in operation and controlled by
electrically  operated  hydraulic
sequence valves.,

The machine has been designed to
handle thin lavers of  materiuls.
The principle of operation enables
a high output to be achieved.
Much lower pressures are required
for its operation than in other
presses. The trough and ali parts
in contact with the products ure
made of stainless or chromium-
plated steel, food quality rubber or
woven synthetic fabric so that the
nachine can be used for the
production of foodstufls or drugs.
—~—Industr. Chem. Mfr, 34 (1938),
432. '

Pilot Plant Projects and

National Laborataries
At the meeting of the Governing
Body of the Council of Scientific
& Industrial Rescarch, held on 15
October 1958, at New Delhi it was
decided to set up the following
pilot plants at the ditterent national
laboratories :

Coal tar  hydrogen  plant — The
100 gal./day plant to be set up at
the Central Fuel Research Insti-
tute, Jealgora will be used for
working out conditions for the low
temperature production of diesel
oil by the hydrogenation of coal
tar and lignite tar.  The plant will
also be utilized for rescarch on
hydro refining of phenols.

Fine coal washing pilor plani-——This
plant (estimated cost Rs, 11 lakhs)
will be used for studying the washa-
bility of coals from the lower
seams of Jharia coaltields which
had so far been considered to be
unwashable.  The reserves of these
coals have been  esumated  at
15,000 million tons.

High-pressure  hriquetiing plant —
The plant (estimated to cost
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Rs. 2.5 Takhs) will be utilized for
conducting  experinients  on (he
preparation of briquettes from coal
sfacks without the use of binders.
Laboratory scale experiments at
the Central Fuel Rescarch Institute,
Jealgora, have already shown that
all types of coals can be briguened
by merely adjusting the moisture
content of the conl sacks and
applying pressures of the order of
10 tons sq. in. and abose. The
pilot plant will also be used for
exploring the possibilities of manu-
facturing metallurgical coke from
weakly coking  coals by high
pressure briquetting followed by
carbonization. i

Sodium  sulphate  from Sambhay
bitrerns - The 14 tons capacity
pilot plant (estimated cost Ry, 5.9
fakhs) to be set up at the Central
Salt  Rescarch  Institute. Bhav-
nagar will be emploved for working
out conditions (ur the recovery of
sodium sulphate and sodium carbo-
nate from the bitterns ieft after the
recosery of common st from
Sambhar  luke  brine.  About
250.000 tons of these bitterns are
;1_\;1il;\hlc annually and these can
yield about 15080 tons of sodium
sulphate, 8000 tons of sodium
carbonate  and 0000 tons  of
edible salt. The process worked
out at the Institute from labo-
ratory scale investigations inyolves
the following steps : () elimination
of ulgac (which impart a red
colour to the saliy from the tiquid
bitterns or aqueous estracts of
solid bitterns by chiorination : (ij)
chilling to 0 C.and removal of thé
sodium sulphate crystals obtained
by centrifugation : (iii) recovery of
sodium - chloride  from  the “de-
sulphated liquor by sofar CVapo-
ration : and (iv) carbonation of the
desalted hiquor and recovery of
sodium carbonate as bicarbonate,

Marifactnre of dairy salts - The
pilot plant (capacity 5 cwt. per
daty;‘cosl Rs. 50,000y for t(he
manufacture of high grade dairy
salt will also be used for producing
B.P. and A.R. grades of sodium
chloride at  the Central  Salt
Research Institute, Bhavnagar,

Svatheiic oils for leather indusiry
-— The pilot plant to be set up at g
cost of Rs, 84,000 will be employed
for standardising conditions for the
large scale chlorination and
sulphochlorination  of  mineryl
oils.  Laboratory scale  experi-
ments have indicated that satis-
factory oils can be produced which

can be effective i
' . { '© substitutes :
fmported fish oils yseq at p?cs?l
nln 1"lhp processing  of (cutlic nt
\:1(;1?{;1|111?orts about Rs. 20 l‘xkll:s.
ot fatliquors, reging | i
vort | S, resing
stufling materiqls for lhs\mlsv ind
industry. ¢ teather

P’,‘”A‘I””’I“” of glass and ceramy,
artic fes —- A project involvixaymf(w
C\pcndltug‘c of Ry, 265 I'\klll,’ an
the manutacture of cel‘lz\ia;t oS .'0'1
ceramic articles  yt the (yfz“ of
Glass and Ceramic Resear Vlcn(rul
_l[tulc. (‘:11c11lte1, was l l :] s
The articles 1o be 1\1‘()({Lfl‘c:lOVCq'
Include (hcrmocouplc shes Ry
furnace and othey tubes !‘K-dths’
plulqs and mufiles, crucib]cxmfmm
bustion hp;lls and porouy liii‘ gé)ln
;ill:;\s ;ll'llchs’ like clcclrodl‘]: ll?(;’
MCLers, SUUin viewors <oy O
point uppz\1“.11i1112,wcct\§,L 'rx,csn(?ﬁm\\ g
:Qu%nclcs like lclc.phoné di-‘:lzkvlllﬁﬂ
:QI:RTH“} Cd dumper rings “for
m“/ 1ONe WINng 5 and enumelj
stains., g

Prototypg‘ Production apg
Fraining Centre, New Delhi
Aﬁ Agreemen .
?'f’;f\_’:]}mcmg of India apg the
ll:cucjs\lt‘xl ](f01'111:1(1 Repubiic t‘oT
b & ,‘(-) ishment pl “a Prototype
_roduction and 1ruming C‘)D'L'
t(())iihl'snw*[ Sc;llc_ lnduslric:m'llt
O ()k‘x, qv Delhi, wag sign ;d )
23 October, ceon

between ¢ he

T1]1L main ?bjectives of the Centr
SfCl manufacture of 1y ¢
¢ man : Prototypes of
Il;]\;“'h”-k\ wh(ch'could be pr{)lziis‘oé
vi\i::\hllll‘ sg;!]c_ mdustrialises - [l:xc
'“.]d ;())r lu[qm;ng (both ‘hco,rctic(/)d
R acticaly  for ician
an g : or techniciyng
0}‘ 12;«;‘} )U)om stnadl mdustrig) ltll‘\!lS
o Jir leiu grades in the privr?l(t{S
< and to the techni ot
tor ncal seafy
FI{m_Sde Scale lndus‘lri:\ Stflﬂ of
zauon. ° Oigam-
The Federay ¢
! ral German
}Nll(i pro\ulg, free of cost()\l/;)‘*nmcm
anag. machinery th‘ ¢ Plant
lvulucd 4t about Dy 3. 5 e
.md‘uvlso provide aboyt 25 tee
s\ﬁpg;lyﬁ)l' Q4 Periogd 0(‘?
Drl\l;l’) IS Cstimated tq cost uhoyt
2 ]nz“'«:n‘llhon. The Gov.cn‘wm(zgi
Are 1o spend | :
> Ind a St
lgtlltldll t;m)ot'mt towardyg thlcm(‘)st‘ o
s LllegS, Iadiap techx:i(z?t o
Clans,

raw  materials
N a S 4 TH
trainees. nd - stipends for

The project T,

U Project forms gy pa,
brogramme  of dcy‘clzdlt of the
small scale mndustriey j pment
whlcb Rs, 6) 3
provided ip th

Small manufacturers of machine
tools, machines and equipment
will have improved prototypes of
machines supplied by the Centre
which they can reproduce for sale.
The Centre will also train about
500 technicians every vear to man
different small industrial units.

A similar prototype-cum-training
centre is being set up at Rajkot in
Bombay State in  collaboration
with the Technical Cooperation
Mission of the United States.

New Rayon and Staple
Fibre Factory

A new Company, the South India
Viscose Ltd., Coimbatore, wuas
recently floated with a capital of
Rs. 3°5 crores for setting up plants
for the manufacture of staple fibre
and rayon. At present there are
3 factories in India manufacturing
rayon yarn by the viscose process
and their total production is about
2,57,40,000 Ib./year. The present
demand for rayon yarn is about
68 million 1b.ivear and it is esti-
mated to go up to 100 million b,
during the next five years.  During
1956-57 India imported about
42 million Ib. of rayon yarn.

The new factory will have a
capacity of 30,00,000 Ib. viscose
rayon yarn and an equal amount
of viscose staple fibre per year.
The factory will be producing its
entire requirements of sulphuric
acid and carbon disuiphide, but
the ccllulose (7,500 tons per
annum) required will be imported.
However, there is a programme to
produce, at a later stage, the
required amount of cellulose from
indigenous raw materials such as
cotton linters, bamboo and
eucalyptus (Encalyptus globulus).
The lLtalian  firm, lHtalviscosa
Eastern Trading Co. of Milun has
agreed to supply the required
machinery on a dcferred payment
basis and also to provide the
necessary technical assistance in
the setting up and running of the
plants. The factory will start
producing staple fibre early in 1939
and rayon yarn in 1960.

Cotton Textiles Consultative Board

The Government of India have set
up an I{-member Cotton Textiles
Consultative Board with  the
Minister for Commerce, Shri
Nityanand Kanungo, as Chairman.
The Board will be consulted by the
Government generally on impor-
tant matters congcerning  the
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industry, particularly in regard to
production, distribution and export
of cotton textiles and imports and
exports of raw cotton, and in
matters relating to the procure-
ment of raw materials, machinery
and accessories required for the
industry. The other members of
the Board arc: Minister for
Industry, Shri Manubhai  Shah,
Shri Kasturbhai  Lalbhai,  Shri
Krishnaraj M. D. Thackersey,
Shri Madanmohan R. Ruia, Shri
Neville N. Wadia, Shri Piarelal
Seksaria, Shri J. K. Srivastava,
Shri R. Venkataswami  Naidu,
Shri C. S. Ramachandran, and
Shri D. S, Joshi. The non-
ofticial members have been nonu-
nated for a period of two years.

Protection to Aluminium Industry

The Government of India have
accepted the Tariff Commission’s
recommendation that protection
to the aluminium industry should
be continued for a further period
of two years, till 31 December 1960,
and the existing rate of duty of
35 per cent ad valorem should be
maintained on (1) aluminium in
any crudde form, including ingots,
bars, blocks, slabs, billets. shots
and pallets ; and  (2) aluminium
manufactures,  namely,  plates,
sheets. vcircles, strips and  foil,
including foil in any form or size
ordinarily used as parts and fittings
of tea chests.

Protection to Secriculture Industry

The Government of India have
accepted the Tarilt Commission’s
recommendation  for  extending
protection to sericulturc industry
for a further period of five ycars
ending 31 Dccember 1963 1 the
existing rates of protective duty
on tarifTitems would be maintained.
Government  have also  accepted
the recommendation that  the
present concession  of duty-free
imports of sitk worm seed should
be continued.

New Coke Oven Battery at Tisco
The last of the new coke oven
batteries instailed at Tata lron &
Steel Co., Jamshedpur, in connce-
tion with their 2-million ton iron
and steel expansion programme
was lit up on 20 November 1958.
Built by Simon-Carves Ltd., the
battery consists of 57 ovens, all of
the twin-flue compound under jet
type. With the installation of this
battery, the capacity of the coke
ovens at Tisco has gonc up to
5,500 tons coal/day.

Washed Coal {or Stecl Plants

The requirements of washed coals
for the three new stee! plants in
the public sector and the expanded
steel plants in the private sector arc
estimated at about 9 million tons.
The washery at Kargali, set up by
the National Coal Development
Corporation, will supply 11 mil-
lion tons to Rourkela and 0-5 mil-
lion tons to Bhilai,  Two washerics
owned by Tatas, one at Bokaro
and the other in famadoba would,
after certain improvements, supply
1-5 million tons of washed coals.
The washery at  Lodna, which
supplics washed coal to the Indian
Iron and Steel Works, has an
output ot 0-22 million tons.

With the establishment of the
washery  at  Kargali  and  the
improvements to the Tata washe-
ries, washeries have to be set up
only for the balunce of about five
and a  half  million tons. A
washery is included in the contract
for the steel plant at Durgapur to
wash  Jharia coals to mect the
requirements of that plant. The
balunce - about 48 million tons
- -is proposed to be met from
three washeries to be established,
one at Dugda, another at Bhojudih
and the third at Patherdih. The
washery at Dugda  will supply
washed dharia coals to Bhilai and
Rourkela and the one at Bhojudih
to the Tata Iron & Steel Works.

Production of Storage Batteries

About 324 lakh  automobile
storage  batteries were produced
in India during 1957. There are
at  present 13 manufacturing
concerns with a total installed
capacity ot 316,500 storage batte-
ries per year.  The total licensed
capacity by the middle of June this
year was over 3 lakh batteries per
yvear as against the Second Plan
target  of 35 lakhs. Batteries
valued at over Rs. 15.000 were
exported during 1957 as against a
little over Rs. 14,000 in 1956.

India’s Requirements of Fertilizers
The estimated  requirements of
chemical fertilizers in India for
1958~59 are: Nitrogenous fer-
tilizers  15:20, phosphatic  ferti-
lizers 2. and potassic  fertilizers
0-41 lakh tons. The figures for
1960-61, i.c. the end of Second
Plan are 25. 9 and 0-75 lakh tons
respectively and for 1965-66 i.e.
end of Third Plan 50, 30, and
2:50 lakh tons respectively.
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World Production & )
Consumption of Fertilizers. 1956

Fhe Tatest 1 the series of the FAQ
Aimnwal Reviews of world produc
ton and comsumption of fertilizers
records and analyses production
and comvumption of tertilizers in
the world.  As in the preceding
publications. only those fertilizers
which supply any oradi of the three
plant nutrients - nitrogen, phos
phoric aad  and  potash e
dealt with in the Review.  Data for
the total world production of these
fertilizers are given in Table 1.
Mot of the workd's fertilizers are
produced in Furope and North
America. The proportions of total
world supphies produced in the siy
continents are given in Table 2.

The torms in which nitrogen ferti-
lizers were produced in 1935 are as
follows (percentages of wtal world
production) : ammonium sulphute
32, ammonium nitrate 26. calcium
nitrate S, cvanamide - sodium
nitrate - other solid nitrogen ferti
lizers 90 solutions 180 organic
materls 1,

The Review indicates that there has
been a steady increase in world
production and consumption of
fertihizers during the period 195457,
The combined  world  produc-
ton of nitrogen (N), phosphoric
actd (P,04) and potash (K,0) in
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1955 was 19,247,000 Metric tons
annerease ol Y per cent gver thas
{ T ’ er th;
;‘n _Il‘.)MA World consun ha
ertilizers in 19585 wiy 5 :
IDOWHN S per ee
greater than that in 1954, per cent

Nitrogen once more shoswed  he
largest ind most consistent H)k‘l‘C'I\L‘
in world production (from 7 o
[935-50 10 10", in 1956-57) 4
consumption over the pcriod. '(l"?]‘
corresponding percentage incrcwsc:i
loxv'l Potash was somewhat 1(;ﬁcr
(3% The merease in productior
of phosphoric acid (3" was mor;

than the ICTCSe f i
GNC NS Co -
tion, Onsump

I A\ R H 0
Paper Making & Paper Selling

I'he Spring 1958 number of Paper
Making & Paper Sclling cont‘lin/:'('l
number  of imcrcmng a;‘tic.]cl:
gtddrc\scg to paper making, pring.
Ing. stationery and allied ‘tr'ldc
In an article entitled - Powcr‘ 'mii.
process steam for paper mukir; y
advantages are discussed of huviﬁw i
steam generating systems whi lg
produce clectric power for pa ;Lj-
factories aswell as yield o cons‘l'llut
supply of steam. at 4 lower DFL‘\\(L '?‘
for use elsewhere. A number ”Ll‘
steam turbines are described N
with - photographs  and
diagrams.

dlong
sectional

th‘ nu‘mbcr also contains the first
!m)x(_ O a4 oseries of articles dn
Printers Problems and Technicy)

f

fanin ( WORLD PRODUC TJON Fyr1mizers, 1954-57

FyruiLizig

Al tertilizer~ (N P, N3]
Nitrogen (Ny
Phosphorc acid (2,0

Potush (K 00

PRODUCTION, THOUSAND Metric

Probuci Tons

" 054 1955w T losre
17.692 19,23 200220 20359
X570 6223 0,760 7.422
G389 6,879 7,187 7,436
hIWAR] 6,124 6,283 6,514

< Lnding 30 June

FaBie 2 — Waken Propuction op f

FRITLIZERS, CONTINENTWISL, { 1955)

Lo WoRrLo Suppyg

CoNirvNg T
NII‘RN(;)(H\' PHOSPHORIC ACTH ,;,,;Jl‘
(Py05) (K40
Furope U 47 7
3
North America 32 5 7
Sowh America s 1 (<o
‘r
Anda 12 3 (<ii1)
Africa <l 3 Nif
Ocean <i Y Nit
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Textir.
eXtile Rescarch

Dr. Radhakrishnan, on 13 October
1058, The  Association  wus
formed in 1951 for the purpose of
establishing an instituton  for
conducting co-operative  research
into the problems of textile industry
in South India. At present SITRA
has 47 textile mills as its members,
Since a majority of the mills in
South India are spinning units
supplving yarn to handlooms, the
work of SITRA would mainly be
concerned  with  tibre  rescurch,
spinning  and  improvement  of
quality of the cloth produced by
the handloom industry.

SITRA initiated in 1956, a survey
of productivity in textile  mills
which revealed considerable varia-
tion in  productive  efliciency
between  mills. The  survey 1S
being  conducted once in six
months. An Industrial  Psycho-
logy Division has been established
to study human relations  in
industry Tor ensuring high  cfli-
ciency of the workers and quality
of the products.  The Division will
study the problem of training of
technicians at different levels and
other problems such as communi-
cation in industry, assessment of
workloads and working conditions.
Statistical quality control  was
introduced in 12 mills in 1956 and
the Physical Testing Laboratory
began functioning towards the end
of 1957. Experiments have been
conducted to evolve a conditioning
fluid which would Improve yarn
quality.  Twist as a factor in the
physical characteristics of  yarn
is also being investigated. A small
scale spinning plant is being set up
to enable assessment of the relative
spinnability of different  cotton
samples.  As a first step towards
increasing the etliciency and quality
of the handloom industry, the
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relationship between quality, pro-
duction and marketing of yarn hus
been investigated.

Plvwood Industry in India

The cighth annual general mecting
of the Plywood Muanufacturers’
Association  of India was  held
on Tl September 1958 at Caleutta.
The President, Shri No Po Ray,
while  discussing  the  problems
facing the industry. reviewed the
progress made by the industry.

The past 4=5 years have recorded
an almost 100 per cent expansion
in the industry.  The production
of tea chests inercased from 498
million sq. ft. daring 19533 to
97-9 million sq. ft. during 1957,
The production of commercial
plvwood has gone up from 114
to 31+6 million cu. (t. during the
sume  period. At present,  the
installed capacity of the industry
is 158 million sq. ft. for tea chests
(9-07 million tea chests) and 60
million sq. ft. for commercial
plywood against  the  estimated
demand of 65 million sets and
40 million sq. 1. respectively by
1960. The capital invested in the
industry has risen from Rs. 277
crores in 1952 to Rs. 35 crores
during 1957, The industry  ex-
ported 57,000 sets of tea chests
valued at Rs. 5 lakhs during the
vear.

For assisting  the industry  in
tackling the day-to-day technical
problems and giving it quick
technical advice. it is proposed
to set up two industrial labora-
tories, one in the North and the
other in the South, out of the
cess lund  cotlected  from  the
industry.

Caffeine Industry in Assam

The Government of Assam huave
issued ticences to fssam Chemical
frdusirios (Privatey Lod. and Cheni-
cal Enrerprisersto establish factories
al Dibrugarh and  Tinsukia res
pectively for the  production of
catfeine  at a rated  capucity of
2001, per dav. Assam is rich in
tea and  enormous  quantities of
tea-waste  are  destroyed. Tea
waste will be made available to
the factories at a nominal cost.
The factories arve scheduled o go
into production with cffect from
February 19590 The Government
have  also under  consideration
arant  of  licences o (two more
units al Tespur and Silchar tor
calleine manutucture.,

International  Electrotechnical
Commission
The International Electrotechnical
Commission (1.LE.C.). the world
organization for standardisation
of clectrical equipment, is 1o hold
its annual meeting in New Dethiin
December 1960, More than 400
foreign experts in the eleetrical
fields are expected to attend the
varnots mecetings of the technicul
committees of the Commission,

The Silk & Art Silk Mills®

Research Association
Sarvashri Do N, Shrofl' and
Shantilal M. Mechta have been
re-elected president and vice-presi-
dent respectively of the Silk & Art
Silk - Mills™ Research  Assoctation
for the year 1958-59,

Erratum

This Journal, Vol. 3, No. 10,
October 1958, article  entitled
© Project Costs 1 IV — Citicide ~-
A New Pesticide from Turpentine,™
p. 267, ling 2, para 2 in Ahstract,
for (capacity SO kg.'day), read
feapacity 180 kg, dav),
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Indian Patents

f\ fow 0( the letcnt Applications notified as accepted
in the Gazerre of tndie. Part L), Scetion 2, 4-18
October 1958 are listed helow - ’

Plant and Equipment

6028‘)‘ Arrangement for puriving crude benzene -
Cum/uil/i/\(' chamber provided axially of reactor
iy constricied b osuch o a mamer /]I/ll’/)l‘(’\',\'[ﬂ'(’
differing from work ing pressuce can he mm‘m&in(’d
therein aud fresh sus iy supplicd 1o the  said
chamber ar pressure which is below n‘or,}\//u{
pressure, whereafier frosh sav iy brought 1o
working pressure — HyINgicn Korpres GZSH LS-
CHAFT MIT BESCHRANKTER HAkIUNG -

63630 Improvements reliting  to fuel
equipment for a malti cvlinder internal combus-
ton engine @ Conprivine puip and distributor
(’_/()/m ns, the laiter having rorar and reciproca-
Ling motion (uz({ the elements faving s aling contact
during pare of FECIPrOCator: movement of distri-
butor elesents, and - ahuriment rweans  limiting
stroke of pump elepien; 1o fhgve a gap between
4’/('/)1:. nts whea disieibutor s in o onter position
serving as fuel ilet and rerm aperture, the
elements being urged 1o oach other by « ,s})r[ng
g)()Z:'v;{!‘(\j(){\{1/.):;/?%,{7/””3” whew in sealing contaer —

Injection

Chemicals, Paints, Varnishes and Inks

60073 Mam:f‘m:'ure of new sulphonyiureas © Re-
acting compounds of the formnde R SO.—x and
Ry yowherein R reprevents an abh vl creloalkyt
and cvelo-alvl alh vl redical and R, represents
(1/A':)'/ or excloathovl vadical aid v and v wre g’/'uup.\'
which on reaction form ure linkage - Fagp-
WERKE Horenst Axan \(.I%lvf[,S('(.’:\l‘\l \f(uu(n[s
Musier Luens & Brisine ‘ o

60245 Process for sepasating nnd purifying elements
(Qrmlglg fioluble or ditticuhly ,x‘()iu'bleu()\'lulutcs :
/vv)!‘/)H/I!' solition of complex of elements \t'i'll;
di=or poly basic organic arid, the said soluble
('um/‘:/c.\' mixture heine decomposed in stages hy
precipiants  vielding  oxalore ions in r(;a(.‘li(;.n
medinm — Prirrs

61324 Reccovery of krypton and xenon - Adsorbing
oxXVeen ﬁ‘(!(‘liu.’! in zeolite bed of molecular siove
type of pore size to adsorh kevpron  andior
xenon prefeventially and then heating zeofite —
INDIAN OXYGEN LTD. ’

63079  Process for the separation of acetylene from
admixture with other gases : Whercin re frigera-
tion to cool solvent is devived from liquid methane
or natural gas — Britist OxXyGeN Co. LTp.
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Fine Chemicals, lermacculicals & Perfy
mes

59944 ) . .
dcri/\\f'unil(v‘}lv](?d for preparing kainjc acid and
AUVES 2 A compound of the ﬂ“‘";llla and its

X —CH,. e
cy, o A
i 1 (H — COORG
CHK ! --N_ R !COOR"
|
R-’i

is dc/l}'d/'o/ia[oQenmm’ (R? -
<'{1r/)a//\‘()xy radical - RS- py
ticacyl or [owey mr,/ml/\' )
/1;\'(/1'0;,'(41 or lowe
TAKEDA  Puapy

60003 A process
compounds : 4 heterocyelie

reacted  with
. a4 phengtie
FABRIK ProMontA (§ LB ]f{" a

= Iydrogen
) 'z/rog()n, low
Xy radical - s
ralkyl radicq) ;X
ACEUTICAL

or lowey
er aliphq-
: and R7 .
= Ralogeny —_
INDUsTR 5 Lng
of cpart
breparing phenothiazinc
Aiinochlopife is
FE — CHEMis ey
60021  Process ¥
Pro ess for the Production of ne i
< etrahydrofyr: i W tcmary
irahydrofurane series qre
etrahyvdrofurane der
e~ Guey A-G

aniines of the te
hy reacting q ¢

Produce,
secondary amiy a

‘ative iy, a

63719 A process for th
pols : A//\'_l'/au'ng
i the presence

¢ production of

. N of alky}
chmamon loaf il or }} cuge:
of an alkali — C clove off

TIHC & INDUSTRIAL RES{:AR(*}}()UNC“' Or Scien-
64398 New ;
G,,,,p”-‘\,l.fl’;ga(n1lc sulphonamide isothiocyan.
('1‘anum,;l,},,‘v/“ aciive ingrediony (/,_ZaAndtes :
oF currios B stlphone together _;/ “1sothio-
r — Boots Purg py oW dilye
2 DruG Co, | ent
. L
60035 Ma '
Cyclof;e?;tlafﬁlciizl;ree of new basicaily subst;
(b frthia o Compounds : 4 1} (;x S{tlltutcd
' “h=~aza~ (4=, “OXO-dibey -
compound i rm”m( ) (}(I("/"”"flienp_p "l%()

Pl , Wit g roges:
tl;al/\_} /“”7{'10—(1/ canol am i/_l:l(zf'rn,(,
obtained is treareq with (’uz» i red,
thereof — Ciga Lrp acid 1o for

ester of 4
the Bose
m a saft

60101 Process for the
cally valuable carboxylic acj
]9—norteslosteronc LA
rone or the initiql produc

Vi-position the &rouping O al,

and the product kyl s o

s Where necegy sterify

; . ssary, ¢ fied
l.hc wltimately degiyey 17_a[;1r,\, Comerted jy,,
rone esters — Scuggy kK¥I~19,

OFtestoy
NG AKT!ENGESEI.LSCHX?'AFI&
60270 i
tain’}?eripeuﬁlca”y useful Preparati
g a phenol carbamate - leeagons rtion
: Feparatioy

INDIAN

comprises a carbamate of « substituted phenol
and a nonfoxic nonagueous liquid or an inert solid
substance — BRITISH SCHERING LTD.

60512 A new pyridazine compound and process for
its manufacture : 3~Chloro=5 : 6=diphenyipyrida-
zine s reacted  with  fydiesine  hrvdrare — Craa
LTD.

60560 Process for preparing 2!-fluoro steroids :
A steroid in which the 20 position iy substituicd
by atkalen sulphonyvioxy, chlore or hromo group,
is treated with K7 in an orguinic solvenr of hivh
dielectric constant — OLIN MATHISON CHitaicaL
Corp,

60827 The isolation of a therapeutically active
antibiotic and antiviral principle from Withania
sommifera (solanacea) @ Extracting  the active
principle of the plant Withania sonmifera with an
organic solvenr other than petroleun ether —
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH

60983 Process for the manufactire of a hvdroge-
nated antibioticin nnitary formand «alts thereof:
Tetrahvdroforomacidin B, C or D or a mixture
of any of the A, B, C and D forms is hvdrolvsed
with a basic agent and, if desired, 1the product
converted into salty — Cina Lin.

61331 Manufucture of new pyridine  carboxylic
acid amides @ Reacring funciional pyridine carb-
oxvlic acid devivarive with furfuryl amines. the
witrogen aroni of which carvies at least one hvdro-
geit atoni and  decachoxyvlating  the resuliing
product — Cina L.

62059 Improvements relating to sothiazole com-
pounis @ Riner losi B imivorhicamide with
an Geidising ageii — May & Basii L1b.

62542 Virus vaccines and method of producing the
same o Treating  tissue  culiore of  Devoir=t
strain of epirhelial-like colis swith formaldehyvde,
pheiol or ilie like to desoroy iifeciivity of viris -
Parkt, Davis & Co.

63606 Nicotinoyl-hydrazine derivatives and
process for the manufacture theveol @ Reaciing a
reactive nicotinic acid derivative with a subsdnered
hvdrazine — 1. HoreMans=1A Rocin & Co.

60255  Dmprovements relating to naphthalene deri-
vatives and their manutacture @ A naphihalene
| 5 Sdiol, naphthalene 12 ti-dicl or naphthatene
2+ Godiol is reacted with formaldelicds and ai
amine — Tht WeELLcoME Founoation L,

61595 New alkylpiperidines and process for their
manufacture : An alkyl pyridine is treared with
a hydrogenating agent —- Cisa L1p.

63046 Process for the manufacture of benzylamine
derivatives: A benzylamine is reacted with a 3, 4,
S-trimethoxy benzoyl halide and, if desived, the
hydro-halide is converted into another  salt —
F. HorrmManN-LA Roct & Co.

Pesticides and Crop-control Agents

59291 A pesticidal composition comprising a
mixture of soil and an active pesticidal mgredlc;nt:
A mixture of soil and 1-20 pouadsjacre of an

PATENTS

active ingredient selected from the group diethyl-
S-alky! thiomethyl phosphorodithioates —
AMERICAN CyanaMip Co.

59434 New fungicidal composition : Composition
comprises a hydrocarbon sulphonyl phenyl iso-
thivcranare {0.001=85 per cent) and a carrier
therefor — Boots Pure DrRuG Co. L1p.

59492  New fungicidal composition : Composition
comprises a  substituted isothiocyanto-benzene
sulphonamide (0-001-85 per cent) and a diluent or
carrier -~ Boots Pure Druc Co. LD,

59628  An insccticidal composition, particularly for
cockroaches 1 Comprising  bran, carbohydrate
powder, a powdered protein and benzene hexa-
chioride — DAINIPPON  JOCHUGIKU - KABUSHIKI
KAISHA

Fuels, Coal Products and Lubricants

60547 Improvements relating to lubricating oil
compositions : Comprises a lubricating oil base,
a secondary aromatic mono,-di- or poly-amine
and an alkyi=(dimethyl dithio-carbamyl) acetate
— C. C. Wakryierd & Co. L1p.

Fibres, Textiles and Dyestuffs

59914 New aathraquinonoid dyestuffs © Reacting
anthiraguinone congpoiid with cyanuric ('h/m'i(_/(’
and niixing the product so obtained with a buffer
Jor muaintaining @ pH of 68 —1.C.1. LD,

60601 New  nitro  dyestulls @ Reacting hotozeno-
| “3S-griazine with a nitro compouqd — 1C.1.
L.

61089 ITmprovements relating to the heat treatment
of Hlaments, fibres, threads, films and sheet
material « Treating filaments, filires, threads,
Films wnd sheer marerial in a fluidized bed —
T Brinsti RAYON  RESEARCH  ASSOCIATION

61337  Non woven fibrous product and method of
waking the same @ The fibres are honded to-
eether by a binder  conposition comprising a
warer insoluble vinyl polvmer and one other ole-
Jinically  unsanared  monomer — Roum &
taas Co.

61679 New dyestufls of the anthraguinone serics,
their manufacture and use @ A rrihalogen triazine
is condensed with a water-soluble anifvaguinone
dvestuf] containing at least one wcid group and
one amino group and thon with amiconia or an
organic hydroxy compound or wi aronatic amine
siech that the product contains in addition 1o a
riazine  halogen at least 2 groups imparting
water solubility — C1BA 1LTD.

63556 Process for vatting of vat dyestulls : 7he
reduction of the vat dvestuff is carried out witlh a
boranate in the presence of a compound of tetra-
valent sulphui -—— FARBENFABRIKEN BAYER AKTI-
ENGESELLSCHAFT

64487 Process for the manufacture of artificial
threads, fibres and like products from viscose :
Viscose containing polymer of apoxyalkane and
a substituted amine Is spun— N. V. ONDER-
ZOEKINGSINSTITUUT RESEARCH
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61096  mprovements in colouring compositions and
the coloration of textile materials therewith :
The composition useful for colouring rextiles
comprises a coupling component and a diazoamino
derivative derived  from aminomethyl-dichloro
henzene and substitution products of carboxyphenyl
alveine COMPAGNIE FRANCAISE DES MATIERES
COLORANITES

61403 Non-woven fibrous product and method of
making same @ Binder compriscs a water insoluble
polvimer of at least 3 per cent by weight of a
monoethvlenically unsaruraied monomer contain
ing amino group --- Ronm & Haas Co.

Rubbers, Resins and Plastics

59243  Elastomers combined with other polymers
containing carboxyl groups and vulcanizates
whereof @ Comprising  elastomer, polymer  with
carboxylic — groups, filler and accelerating
agent - — BURKT

60392  Improvements relating to the preparation of
copolymers : Reacting oxygenating agent with
polymer adding monomer 10 reaction product and
ctarting  polymerisation thereof — POLYPLASTIC

60659  Graft polymer and methods of making the
same 3 A polymer containing  unsquration, con-
sisting of ar feast one double bond between adja-
cent carbon aroms is subjected to contact with
o-one and thercafter the ozonized polymer is
contacted with .« grafting  nonomer - Dow
Crarmicat. Co.

63717 Polypropylene monofilaments and a method
of preparing them : Preparing monofilaments by
exirusion. the temperature at the input end of the
extruder is 20-100°C. above the melting point
of polvpropylenc — MONTECATINI SOCIETA GENE-
RALE PER LINDUSTRIA MINERARIA E CHIMICA

62982 Improvements in curable polymers of diverse
mono-oletins 1 A copolymer of diverse mono-
olefins and a miscible crganic peroxide — GoOD-
rREY L. CaBOT, INC.

Cellulose, Lignin, Paper and other Wood Products

60053 Method of manufacture of dissolving pulp :
Separation of parenchyma cells and ashes in
hamboo and bagasse is effected under cenrrifugal
force — NIPPON KAGAKU SNt KENKYUSO

63289 Improvesdents ing to vats for making
hund;;ﬂﬂdg papee: ColNsys of a water tank with

" -

©
“\
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— \ | L~ ;‘:
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a sieve, sald sieve being capable of lifii

sieve { L ¢ of lifting meci
nically - COUNCIL OF SCIENTING & INDUST N
RESFARCH PTRIAL

60170 Improvements relating 1o the product; i
r-cgcncrutcd cellulose filaments - [:‘v/:~m/,',t,lt“v(~).n. of
into - an aqueous  coagulating l;(lllz e
stulphuric acid, zine sulphate g
- COURTAULDS LTD.

- containing
and sodium sulphaie

Metals and Metal Products

60680 Process of recovering tungstic oxide
stantially free from impurities : li‘l‘nma):l ¢
containing  material, the  tungstare Il/ng,\vm[(,_
thereof being soluble in hydro o '_(‘mnp(.uuul
K ASEY Ydroctorie aeid -

sub-

bl Draceee far H
615..?(}/[ l?L%bb for the production of sponge iron -
(; 14(.171{)0;1(1.\ for reduction of iron ore com On .
at least 90 per cent Hy, which iy introd, ~)/p”'\“
lower end of the wced at the

furnace (col
i e d state) — o
Hypro-ELEKRTISK KVAU,ST()F,\(‘T”S“IL)SKAF()RSR

2 al salts of
(»_44?f {\'/lhetldl salts of formo-sulfathiazole pharm:
ceutica fprepayutlons containing “'\Ing‘ rma-
- o . . D¢ > <
pllf)C‘CSIS) or -thelr manufacture - Reacting -dn'd
thiazole formaldehyde and o sqly of g stlfu-
metal -—— CiBA LTD, : of divalent

'] e .
()Owindi r‘(’tlc]“[* Ifor separating and purilying niob
‘mi\‘/m-‘ ;_1 m;]l compounds : Deconpoyi o
3 > g o v b -t JlOsIny
: ¢ of solu ble miobium and tantal mg a
complexes — PrTERS alum oxalate

Miscellaneous

61300 ‘Process for sintering  miners 1
Mineral material is brought in dir fl
hot gases as moving (‘har}:e with a (lz jol) ’
above combustion gas inlet of 50~;§2)”- of laver
horizontal expansion before the . and q
inlet of 50 cm. — WegRrkEg A G combustion gqy

materials -
clcontact with

62304 T)No’stz\te catalytic cracking process: 7y
eSS IS " . ) .',) . o C
;;,,; 1:(}(/11130( {e.’u.sul in that one single /}'a(l'('
e <ol m s used for xepararin;,; the r na-
,li;()‘ lI;( 1y /I‘{)IH Ih(' two P‘(’(l(‘li(l)l sta '(’(' e
. BATAAFSCHE PETROLEUM MAAT%;L‘HAA;I;IN‘ v

< J
60865 dh:provemeng relating to  the Ic i
rehcl;(z)ll()'nLQIf m-dinitrobenzene to 2 : 4edc_trol_yt1c
[—)7 Courl: Elec nob‘tzc reduction of (Il:nill‘( lld)mmo—
LOUNCIL  OF  SCIENTIFIC enmene
Resmanct INDUSTRIAL

pro-

ZEISS
ASTRONOMICAL INSTRUMENTS

INSTRUMENTS FOR AMATEURS
REFRACTORS
REFLECTORS
ASTROGRAPHS

PLANETERIA

i OTHER SPECIALISED INSTRUMENTS

vEB CARL ZEISS JENA

SOLE AGENTS :
GORDHANDAS DESAI PRIVATE LTD.
PHEROZSHAH MEHTA ROAD, BOMBAY-1
Branches : )
-7, WSSI&\}L gl?n :fi(erNbl()N 4/2-B, ASAF ALI ROAD

NEW DELHI
22, LINGHI CHETTY STREET, MADRAS-1
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Metallographic
Equipment

ZEISS
NEOPHOT

% BRIGHT-FIELD % DARK-GROUND « POLARIZATION
¥ PHASE CONTRAST

Supplementaries for low-power and macro-work as well

as for the Hanemann method of hardness testing

veB CARL ZEISS jena

SOLE AGENTS:

GORDHANDAS DESAI PRIVAT

PHEROZSHAH MEHTA ROAD, BOMBAY-{

E LTD.

Branches :
P-7, MISSION ROW EXTENSION

4/2-B, ASAF
CALCUTTA-1 ALI R

0 1
'NEW DELH) AD]

A8

22, LINGHL CHETTY STREET, MADRAS-1

e

TEMPO Laboratory Equipment

HOT AIR OVEN

— Double-walled mild  stecl co‘nstrnct\c?lj
Constrct! between the watls filled with fibre glass.
‘ e I%lphed in sitver-grey hammered tone synthetic
Oumd(l: ml\snd inside painted  with heat-resisting
ename

aluminium paint.
Size (working space)— 147 % 14" g
«cle, A.C.
Heating— Electrically operated on 230 V., 50 cycle
Maximum temperature = 250°C.

< i allic ther-

T p ture CO}ZIH)Z‘—’ By means ()f a 1t 8t {

emperd bimetalli
nlOStat Vdrldt\()ﬂ not nore than +1°C.

Manufactured by :

TEMPO '

TATE IrD.

INDUSTRIAL CORPORATION (PRIV?;E)SI)BiJYM_
SONARI ROAD, PARANJPE ‘B’ SCHEME,

HOT AIR OVEN

BRSSES s

AT

FOR RESEARCH & INDUSTRY
WE MANUFACTURE

STAINLESS STEEL

FABRICATIONS
INCLUDING

Research & Industry, December 1958

GAS PLANTS

AND

BURNERS

FOR USE IN INDUSTRY LABORATORY,
KITCHENS ALL TYPES OF SCIENTIFIC
EQUIPMENTS INCLUDING LEAD CASTLES,

! EQUIPMENT FOR HANDLING RADIO.
ACTIVE ISOTOPES, WATER BATHS,

STILLS, SHAKERS Etc.

TANKS, PRESSURE VESSELS
JACKETTED KETTLES, PANS,
DISTILLATION STILLS ——
VACUUM & STEAM, SINKS,
STIRRERS, MILK CANS,
Etc. Ete.

Enquiries solicited :

GANSONS PRrivATE LIMITED

P. O. BOX 5576

BOMBAY-14.

Research & Industry, December 1958

SP/GAN/6.
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MADE IN INDIA

HIGH VACUUM ROTARY PUMP
Single Stage & Two Stage

Al Indiun Materials & Construction

BASIC & SYNTHETIC
CHEMICALS PRIVATE LTD,,
P. O. Jadavpur University,
CALCUTTA-32.

BOROSIL

LABORATORY GLASSWARE

such as

FLASKS, BEAKERS, CONDENSERS, MEASURING
FLASKS, MEASURING CYLINDERS, PIPETTES &
ANY SPECIAL APPARATUS MADE TO DESIGN

and

PENICILLIN VIALS, VACCINE BULBS —WHITE &
AMBER

ALL OTHER APPARATUS & EQUIPMENT
MANUFACTURED TO CLIENT'S DESIGN

INDUSTRIAL & ENGINEERING
APPARATUS CO. PRIVATE Ltd.

CHOTANI ESTATES, PROCTOR ROAD,
GRANT ROAD, BOMBAY-7.

AlD

THePmocole

Building Boards

THERMOCOLE s a rigid, synthetic
foam, half the weight of Softboard.

THERMOCOLE combines all  the

mechanical and technical properties
found in traditional building mat-
erials hitherto used for partitions,

room division and false ceilings.

THERMOCOLE  has outstanding

thermal and low water-absorption
properties.

Sole Selling Agents :
EAST:;
Balmer Lawrie & Co. Ltd, Calcutta
SOUTH:

W. A. Beardsell & Co. Pte Ltd, Madras
NORTH:

Gladstone Lyall & Co. Ltd, New Delhi
WEST:

Goodsmith Private Ltd, Bombay |

Manufacturers : R, A, COLE PRIVATE LTD, BOMBAY

Research & Industry, December 1958

CELLULOSE RESEARCH

Papers presented at the sym
the Cellulose Research Commiittee,

during 4-6 February 1957.

posium held under the auspices of
C.S.LR., at ATIRA, Ahmedabad,

The topics discussed include :

Structure & mechanical properties of cellulose

Chemistry of cellulose

Problems facing pulp, paper, rayon and jute industries

Present position of cellulose research in India

150 Pages (with illustrations) Royal 8 vo.  Price Rs. 6.00.

Publications Directorate, CSIR, Old Mill Road,
NEW DELHI-1.

Z
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%

«SANFORIZED»

REGISTERED TRADE MAKK
- 8CO me UsA

SHIRTINGS
POPLINS
COATINGS &
MULTI-GOLOUR
PRINTS

\ \ \ \\\\\\\\\\\\ RN

ARVIND MILLS LTD.

AHMEDABAD-2

Registered user of the
Trade Mark “ SANFORIZED "

q‘rqaﬂ'{@tiwﬁ*ﬁ%ﬁmv%fa&
qwifas SR AT FAE
e doaT, wfewl, SRl
T araATeat ¥ fod ITEwIT
ow wha: 9@ A 9

aifes : afF ®a 1
qfioRare TAEIRE,
Y. Tg. A3, AR e faw s,
a3 faedi-R.
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AP v e —

KEEPING PACE WITH THE PROGRESS MADE ALL,
L ~ .QVER THE WORLD IN T

SCiENT [FIC INSTRUMENTATION

THE PROD

ALL THAT 1S S1pBrR YNNI EFETOLIE FTOS LD,
PERFORMANCE G, QFcuenen-600 008,
QuA
2560 NS B B IGT.
Qs sicly ! LI, GTGEST ¢
alpn B Syl § ewipiEilu @(@LbL‘j};j '
6l ! e E BT . ‘ BT Gir.
AL TN £ B €. S S £ 2
‘ | i |
| \
- L N
| i |
Hot Air Ovens, Single & Do e e - D .
Circular & Rectangular * \ 5 i
Embedding Baths *  Nitrc - b -
Bagasse Digestors * Shaki ! \
Oscillators *  Galvanome — & Ve
Elec 1 3 \

S 250A 6 16080 30~ 1A

THE SCIEN

6, TEJ BAHADUR SAPRU

ALLAHABAD-1 DUDA 1L
PLANADE EAST, CALCUTTA-1

30, MOUNT ROAD, MADRAS-2
B-7, AJMERI GATE EXTENSION, NEW DELHI-1

Regd. No.
M-6958
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