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PROCESS CONTROL AND INSTRUMENTATION

By S. B. Sarkar, B.Sc., B.Ch.E., D.I.C. (Lond.) A.M.Inst.F. (Lond.), Assoc. M.Inst.Gas.E. (Lon.), AM.LE. (Ind.),
THERMAL ENGINEER, Tata Locomotive & Engineering Co. Ltd., JAMSHEDPUR-4.

P. V. Narasimham, B.A., B.Sc. (Tech.),
CHARGEMAN, INSTRUMENTS, Tata Locomotive & Engineering Co. Ltd. JAMSHEDPUR-4.

N industry bas two types of basic essential
A requirements—productive and non-productive,
both of which need careful measurement and
control to maintain a correct specification of its finished
product. By productive requirement, we mean all
the raw materials that go through various processes and
operations to give rise to the final product ; e. g. coal,
iron ore, lime stone, ctc. for the iron and steel indus-
tries ; various steel sections, tubes, brass and copper
mountings and accessories, bearings, wooden fixtures,
bolts and rivettes etc. for a locomotive and automobile
industry; Soda ash, sand, lime etc. for a Glass
works. Under the non-productive group, we can
include items which do not directly constitute the
ingredients of a finished product; e. g. Electricity asa
medium of Power and Heat, compressed Air for
pneumatic grinders, breakers, drills and rivetters, water
for cooling and in hydraulics, fuels for Thermal opera-
tions.

For the measurement and control of productive
requirements in an Industry, some attention is usually
given. So far as the solid items are concerned, the
measurement is simple, usually done on a Balance or a
Weighbridge. In an Engineering Industry the calcula-
tion by numerical number, by linear and Arca measure-
ment is widely adopted. As the productive items
directly affect the cost of production, usually sufficient
care is taken to avoid any waste. But the consumption
of non-productive items at random goes unchecked in
many an Industry, inflating the cost of production
upknowingly. The object of our endeavour is to
furnish ways and means to ensure control and economy
of costly and important services used in the form of
non-productive requirements.

The measurement and control of consumption of
Electricity has almost attained a perfection; use of
wide range of Kilowatt-Hour Meters, Voltmeters and
Ammeters, Maximum Demand Meters and various
protective Relays has become indispensable for the large
and small industrial consumers.

Let us copsider the supply and control of the com-
pressed Air which is an essential service in an Engine-

||

ering or Metallurgical Industry. The compression of
Air and its distribution can be outlined as follows:
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Schematic Diagram of Compressed Air Generation

The primary requirement of such a plant is to
supply compressed Air at a constant pressure. Usually,
a Thermal or an Electrical energy is utilised for the
compression of Atmospheric Air to a high pressure.
To keep a check on the efficient working of the com-
pressors, the interrelationship of measurement between
the Energy Input and the quantity of Air compressed
should be utilised. For the measurement of Energy
Input to the compressor-motor a KWH Meter serves the
purpose. To ascertain the air out-put at constant
pressure from the compressor, an orifice or venturi type
of Differential Pressure Flow Meter should be used
atter the Accumulator, before the compressed Air enters
the pipeline net work. A differential-pressure Flow-
meter has been illustrated below :

Apart from the measurement of quantity of Air, it is
essential  to incorporate some form of pressure
modulator in the Plant in order to ensure a constant Air
pressure with no loss of Input Energy. A very simple
type of pressure cut-out is being described :

A.small stream of Air from the compressor outlet is
fed into a cylinder <A’ in which moves a Piston ‘P’
On‘ the piston rod, are fixed adjustable fingers < G’
which operate the end P’ of a lever MFP. A 3-way
mercury switch connected to the other end of the lever

PIPELINE
IVETWORE
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An Orifice Meter.
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Pressure Cut-out.

MFP in turn cnergises a system of relays on the main
control panel feeding the compressor motor.

In many Industries, the use of water is not less impor-
tant than the use of Electricity or Air. Apparently, the
water seems to be of little cost. But wherever a filtered
and softened water is consumed in huge quandity, it is
essential to measure the consumption of water in the
Plant or in the township. One of the most common
forms of water meter used in the Filter-Plant for this
purpose is an open channel Meter working on the Weir
Principle as illustrated below :

the rate of flow

the width of notch

h = the head over weir crest

Q = 2/3b2\gh?

Taking C as the Coeff. of flow rate.

Q = 2/3¢cb v2gh®

h is measured by the device shown adjacent.

IfQ
b

I
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Of all indirect raw materials, Fuels constitute a very
costly and important item in the Metallurgical, Enginecer-
ing and Chemical Industries. The rising index of
price of Fuel including electricity all over the world has
already caused a lot of anxiety and the possible con-
servation of Fuel and Energy has been thought of from
all angles. Instrumentation has been playing a big
role in the combustion control, Fuel economy and
quality control. Moreover, Maintenance of a correct
and steady temperature is absolutely essential in the
drying ovens, and furnaces for smelting, heat treatment,
remelting, steam generation etc.

A control on the utilisation of fuel is achieved in
two ways by having a check on the quantity of fuel-feed
and by regulating proper combustion of the fuels in the
furnaces. A similar control on the Electrical Furnaces
is attained by restricting the input of energy at a desired
temperature level. In case of solid fuels the quantity
is directly weighed. The feed to a furnace is usually
controlled by its volume, i. e, the depth of the
fuel bed, asina Mechanical chain grate stoker. The
liquid and gaseous fuels need accurate metering for an
economical and efficient furnace operation. A Rotary
Piston type of Flowmeter can be very successfully used
for the measurement of liquid fuels.

r \

N

G _]

A Rotary Piston Type Oil-Meter.
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Similarly, a positive or rotary displacement meter is
an useful equipment for the measurement of gases.
It measures with extreme accuracy. In this meter, the
water level is fixed just about the centre and gas enters
through the hollow axis in the compartments of the
drum, filling each compartment successively. The
pressure of the gas causes the blades to revolve and
operate the integrating mechanism.

ROTATING DRUM

> GAS FLOW MEASUREMENT

A large group of temperature indicating, controlling
and recording instruments has been developed to suit
various Industrial conditions. The essential principle of
such a system consists of a detecting element, a
transmitting system, a measuring device, a controlling
relay and a recording mechanism. The detecting
element might be either a Hot bulb filled with a
thermosensitive material such as apn inert gas or
mercury, a resistance, or a thermocouple. The function
of this element is to detect variations in the temperature
by its change of pressure or electrical cbaracte.ns-
tics. The transmitting units consist of either a flexible
capillary tube (hot bulb) or compensatipg l.cads
(Resistance or Thermocouples) and their function is to
transmit the fluctuations in the properties of the detec-
ting clement.

The construction of the measuring clement depends
on the nature of the detecting element. In tpc case of
s hot bulb, it may comprise simply of a Spiral Tube
or a sensitive bellow and a modulator cam, attached to a
recording indicating mccham’szp. In the case ‘of a
Resistance Pyrometers, the resistance of the platinum
wire disturb a bridge circuit giving rise to an unbalanced

JOURNAL OF INDUSTRIAL ENGINEERING 7

Mechanism in a Hot Bulb Pyrometer.

current which is directly measured in terms of tem-
perature.

In a thermocouple type, an EMF is generated at the
hot junction due to the rise in temperature and this
EMF is ecither measured by a Millivoltmeter in terms of
temperature, or is measured in Wheatstone Bridge
principle. A Schematic diagram is given :

The idea of a controlling relay is to regulate the
input of fuels to the furnace with the attainment of
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temperature. Obviously its functions are
complicated. A few modern controlling
d in details :

required

slightly :
elements are discusse

. ON-OFF CONTROL

A Stylus 1s rigidly fixed to the indicating pointer on
he méving coil system of a measuring clement, as
.hown in the attached S!KCICh- Low and High platforms

Covided in the instrument which can tilt the
are P switch in cither Way. The controlling index

mercury he frame of the platform assembly, and

;s mounted on t

this can be set at the desired temperature on the scale.
On top of the pointer a chopper bar operates an
indicating pointer. As soon as the furnace temperature
reaches the desired value, the indicating index will be
just above the high platform and as the chopper bar
drops, the stylus on the pointer presses the high
platform tilting a mercury switch which cuts off the
fuel input to the furnace. In the case of an electric
resistance furnace, the mercury switch will de-energise
a relay which will cut off the power supply. In an oil
(or gas) fired furnace the switch will reverse the
direction or rotation of a motor which operates the
valves in the air pipeline and oil mains leading to the
burners. A photograph of this unit is shown below:

POINTER

CHOPPER BAR

LOW PLATFORM— T DL ATFORM
i ‘.',.

DRIVE |
MERCURY SWITCH- MOTOR

ON-OFF CONTROL

What salt means
to you!

salt is lost in antiquity, but he
learnt that it came from the rocks

and the sea. As he realised the value

of salt,he made it anarticle of currency and commerce.

Science has gone far since then, and today it has fearned
to make many and varied uses of salt. Can you imagine
your common salt being turned into a number of heavy
chemicals, such as soda ash, caustic soda, bicarbonate
of soda, magnesium chloride, bleaching powder and
bromides? Can you imagine getting along without
salt in the twentieth-century?

At the Mithapur Works of Tata Chemicals, sale and
other marine products are extracted from the sea
and converted into these alkalis and heavy chemicals.
They find their way into many other factories where
paper, leather, soap, glass, textiles and pharmaceuti-
cal products are made.

Here, then, is an industry using the boundless waters
of the sea to keep the wheels ol other industries
moving. It is the aim of Tata Chemicals to assure
the country of a nationat supply of these basic chemicals.

Tata
Chemicals

LIMITED
BOMBAY HOUSE. BRUCE STREET, BOMBAY L.
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2. PROPORTIONAL CONTROL

On this system of control the E. M.F. Thermo-
couple opposes via a moving coil zero centre volt-
meter, a D. C. Voltage corresponding to the desired
(pre-set) temperature, The D. C. power is obtained
from a bridge circuit supplied from the mains through an
cxtrcm;ly sensitive voltage stabiliser and rectifier. A
potentiometer circuit is incorporated in the unit
mguntcd on a drum, precisely graduated and can be
ad)u'st‘cd manually to the desired value. A Thermo-
sensitive copper resistor balances the cold-junction
errors of the thermocouple. The pointer of the zero-
centre millivoltmeter indicates the direction and an
cxte.nt of deviation of the actual temperature from the
desired value. A power switch with two feeler-blades
explores the position of the pointer periodically and
Operates one Or more necessary switches depending on
the position of the pointer. A small A. C. motor drives
a cam which actuates the power switch. A pair of
swntche§ for each direction of control is incorporated in
the unit, one of these controls the actuatiog motor and
the other governs the thermal aaticipation circuic. The

- — e e
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period of engagement of these switches depends on the
extent of deflection of the pointer.

A no-volt safety device is provided to set the
necessary switches in the ‘off* position in the event of
a power failure. So that the valves etc. remain
stationary in their existing position till the resumption
.of power. The Thermal Anticipation system is
Incorporated to correct the inertia of the cquip.ment and
preveat over regulation.

No dont an claborate instrumentation for the
furnaces is a costly proposition, but all the same it is
worthwhile spending the amount when compared to
the Fuel-savings, contro] and case of operation rendered
by its use.  Wherever there arc a number of Furnaces
v?'orkmg and automatic control not essential, six to
Cfght furnaces can be conveniently connect’cd to a
single  Multipoint instrument, which is definitely
cconomical. A schematic wiring diagram for such a
system is incorporated below :

o o o
LIKIKIR o3

\

i

The introduction of various measuring instruments
represents perhaps one of the greatest economics and
fhc on!y control of operation and processes in the
|ndu§tncs. An idea as to the savings which has been
provided by the instrumentation may be obtained from
tk?e example of the steam boilers in the end of the
x;:etecmh Century compared to those of to-day.
neveerrn:i;lc::f‘iic'lcncy in a Boiler plant in those days were
peve ing snxt'y per cent ; and with the advent of

umentation which brings to light many a neglected
wastage and keeps the whole operation under centrol at

cvcry s[agc, the effici . . e
Boiler Houses. fency is as high as 85°, in Modern

—

PRODUCTION STANDARD AND EQUIPMENT IN HI
FACTORY PRAISED

The production standa i

td and equipment i
by Mr. Q;orge E. Merryweather, leadgr gf ::“
after a VlSl{E to the Factory. T .
invitation of the Union Ministry of Co

to be ready in August this year,} the Gl:‘ou'mme ind
both in the public and private sectors

Its study of th . .
Industry. In s report to t}c:elndlm Machine

NDUSTAN MACHINE TOOLS

vi
sory Group of the U. § Machine Tool Industry,
Tools Industry on the
nt of the situ?9V€rqmcn( of India, which is prcc(cd
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MASTABAR PATENT BELT FASTENERS

From A Technical Correspondent

September 1957

POWER TRANSMISSION BELT FASTENERS

ASTABAR make a range of Fasteners to cover

I \ / | all normal types of belting found in industry.

The principal advantage of a wire hook

fastener is that they maintain an adequate hold upon

the belt end, whilst at the same time the joint remains

extremely flexible. The fasteners are easy to handle

and with the equipment available can be fixed at the

site of the breakdown. Mastabar is extremely econo-

mical in use and the great variety of sizes enables belt
users to standardise on Mastabar.

The fasteners are made in seven different sizes and
in three pitches to suit not only the Mastabar Lacing
equipment, but all other types with any other make of
tool.

The range of beltings covered by the Mastabar
Fasteners are fully explained on each box of fasteners
and range from beltings of §/32” thick, or 4m/m, up
to 4" thickness or 12.5 mm. The hooks are staggered
and are held together by a transverse bar joining the
hooks together. No two hook points enter the belt
directly opposite each other, thus preventing the belt
fibres being broken. When the fasteners are embedded
into the belt surface the joining bar is embedded also,
thereby joining all the hooks into one unit, thus providing
the added strength of unity. Hooks lie flush.

The wire used in the manufacture of all Mastabar
Fasteners is made from the finest quality alloy steel and
rigidly held to specification. to withstand fatigue, tension
and frictiopal wear.

New Joint Closure System Container.

Lacing instructions are simple and full instructions
for fixing will be found inside each box of Mastabar
Fasteners.

Mastabar Fasteners run quietly and smoothly on the
pulleys and the fastener does not tend to wander on the
pulleys.

Points to bear in mind for selecting th i

All the fasteners are made to rigid standards and to fastener is:— § the correct size of
maintain an even quality, inspection is carried out
after every operation during manufacture.  Finally, the : .

! X 1) Th i
fasteners are subjected to Quality Control procedure as a v [;iil:;:;i !;?oll;eli:co;n rr;;ndbc d for tlhc pamcuh.;r
final check that the fasteners are up to standard. beltings such as sf)li(:i“ wov:nclgioyed, dc;r(am

: es and fabric
beltings should have a size larger fastener
than is usually used for leather and similar
type beltings.

Each box of lacing contains 12—r12" lengths and
6—12" lengths of equivalent Mastabar Rawhide Pins.
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MM.I2 Fasteners.

(2) The fastener should be inserted in the lacing
tool with the bar on the bottom jaw and
should be embedded into the outside surface of
the belr, i. e. not in contact with the pulley
face.

(3) Sufficient pressure should be exerted on the
lacing tool to ensure the hooks being embedded
flush with the surface of the belt in order to
derive the full benefit of the Mastabar patent
features. When the belt is particularly tough,
as sometimes happens in cold climates, the
fastener may not be compressed into the belt
end with the first pressure, then, the belt end
should be reversed in the tool and once again
pressed, when it will be found that the hooks
will enter flush with the surfaces of the belt
end.

(4) When lacing rubber belting, best results are
secured by wetting the ends of the belt and the
length of fastener to be inserted.

(5) For lacing wide belts, measure the width of
fastener required and cut into lengths as long
as the capacity of the lacing tool. Insert short
length first commencing from the left hand
side. If there are two long lengths and one
short length, insert the short length in the
middle. Do not press hooks home completely
until all the lengths are inserted and gripping.

For moist o humid spplications, Mastabar make a
special moisture proof rawhide pin for these locations

September 1957

which are particularly suitable for damp and steamy
atmospheres and where acid conditions prevail.

A wide range of lacing tools are available, the best
of which is the Mastabar Patent Double Lever Speed
Lacer which exerts a pressure of 12 tons between the
jaws enabling the fastener to be properly embedded.
A handy general purpose lacer—~the Mastabar Mastiff
Lacer—is a tool operated on the knock-down principle
by use of arawhide face hammer. Finally, there is a
small tool—Mastabar Terrier Lacer—which is designed
on similar lines to the larger Mastiff tool. This is
only used with the smaller sizes of lacing and admirably
suitable for the small works where belt lacing is nota
frequent operation.

It is essential to have a square cut edge before a
joint is made into a belt end and for this purpose

‘“ Comet ™ Application Photograph at Beckermet Mining Co,
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Mastabar offer a cutting tool which is portable, light
and robust, and saves endless time and labour in pre-
paring the belts for the fastener.

Some customers demand a portable lacing equipment
outfit and for this purpose Mastabar offer a complete
outfit which contains the Mastiff Lacer with a stoutwood
base, Mastabar Rawhide Hammer, Mastabar Snippers,
one packet of Mastabar Rawhide Pins, three boxes of
Mastabar Fasteners suitable for the range of beltings
required by the customer.

CONVEYOR BELT FASTENERS

Mastabar also make a range of fasteners specifically
for joining conveyor belts and in particular those found
underground in collicries. A range of fasteners, four in
number, are made to cover the most usual thicknesses
of belting used for conveying. For the insertion of
these fasteners into the belt ends, a more robust lacing
tool has been devised, and the whole system used
for conveying is covered and sold under the trademark

< Comet’.

The ¢ Comet’ Conveyor Joint Belt Lacing system
covers the whole of the equipment necessary to make
and rapair joiots, whether they be on the surface or
underground. The equipment covers a belt squaring
device to enable a sound joint to be made at the end
of the belt, suitable fasteners to cover all thicknesses of
beltings up to §”, a lacing tool that cxerts 1§ tons upon
the fasteners and thereby guarantees that the fasteners
are properly formed and clinched into the belt end for
the heavy loads undertaken in conveying; and a joint
sealing strip which, when passed into the loops of the
completed belt ends, guarantees that no fine or small
material passes through the joint when being used for
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The Comet Offset Lacer.

this type of material. The hinge pins for conveying,
being a different application altogether from driving
belts, must have a very rigid and strong pin. For this
purpose we offer in standard lengths, pins ready cut to
size and bonded at the ends made from a very high
tensile steel wire and in diameters of 3/16" and }”,
which cover along with the fasteners for all usual belt
thicknesses employed in conveying.

Finally, planned maintenance, is the secret of good
belt fastener performance. All joints should be
examioed frequently and regularly to maintain good
joints, otherwise trouble-free service will not be
obtained.

STEEL SUPPLIES FOR INDIAN RAILWAYS—MISSION TO GO TO EUROPE

The Railway Minister, Shri Jagjiwan Ram, annouaced
in May, 1957, that it had been decided that the
Ministry of Railways should take over the procurement
of the specialised railway items of steel requirements, and
a mission was being sent out to Europe and other
countries to expedite the procurement of rails, sleepers,
etc., the shortage of which was seriously hampering the
implementation of the Railway Plan.

The procurement of wooden sleepers, he said, had
been considerably promoted by exploiting the usage of a
greater variety of new species with and without treatment,

by the relaxation of the specifications, by increased sup-
plies from the Andamans and by initiating measures for
exploring the possibilities of import of timter sleepers from
Burma, Australia, Thailand, Malaya, Indonesia and Brazil.

The Railway Minpister said that inspite of these efforts,
wooden sleepers could meet only about one third of our
total requirement of sleepers and the railways had,
therefore, been forced to use metal sleepers which also
could not be procured in sufficient quantities. It was
proposed now to use concrete sleepers also, in big yards
to start with.
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Ctandardisation of Aluminium A"oys

By B. N. Bose,

Tech. Superintendent, Indian Aluminium Co. Ltd., Calcutta.

past fifty years is astory of dramatic interest.

Ap unusual combination of properties, the
exigencies of two world wars and the fact that
aluminium, unlike other common metals, entered the
field when the science of metallurgy had already reached
an advanced stage of development, explain the rapid
progress in the technology of aluminium and its
alloys. In India, until recently, the use of aluminium
has mostly been confined to utensil manufacture.
Gradually, however, the light metal is gaining ground
in the engineering field and it is expected to contribute
its due share in the industrial development of the
country during the next few years.

THE development of Aluminium alloys during the

An unfortunate result of the rapid progress in
aluminium technology has been the inability of many
engineers and designers to keep fully informed and take
advantage of the latest deveclopments of the new alloys.
Moreover, the diversity of possible alloy composition
and properties makes the task of producer very
difficult if he has to cater to individual purchasing
specifications.  Standardisation helps in simplifying the
situation, safeguarding the interests of both maker and
consumer, and gives an agreed yardstick of quality
requirements necessary and sufficient for any particular
purpose.

The Indian Standards Institution, young as it is, has
alrecady issued a number of Standards for aluminium
alloys and products, although the full ground is yet 10
bz covered. In England and America standardisation
has been more complete and from an almost endless
possibility of alloy composition, a comparatively small
number have been standardised to satisfy practically all
normal requirements. A purchasing specification for a
special alloy can usually be shown to be unnecessary
since the requirement can almost certainly be met by
one of the Standard alloys. Aand standardisation 1is
based on extensive laboratory tests and practical
experience and takes full advantage of the current
knowledge of the subject, so that a product beyond
the limits of specification can normally be proved
to be inferior in quality.

In the preparation of National Standards, sll possible
care is taken to ensure full concensus of opinion

among every section of industry that may be concerned
directly or indirectly in the production or use
of the alloy, product or process standardised. The final
standard is thus a truly agreed standard based on free
consent., The standards issued by the Indian Standards
Institute do not, however, have any statutory authority,
and producers and purchasers are free to use them only
if they want to. The advantages of using the standards
and the possible dangers of indiscriminate use of non-
standard material will be seen from the following
examples.

Utensil manufacture, as already mentioned, has been,
and still is, the most important application of aluminium
in this country. During and immediately after the war,
large quantities of aero scrap were wused in the
manufacture of utensils, This resulted in complaints
about the colour and flavour of food prepared in such
utensils, and the utensils themselves underwent rather
rapid pitting and corrosion; the aluminium utensil
industry suffered appreciably. On the request of the
Government of India, the Indian Standards Imstitute
have issued two specifications, one for cast aluminium
and the other for wrought aluminium for utensils,
laying down maximum permissible contents of copper,
iron, zinc, lead and other elements to ensure safety
with food and reasonable life of the utensils. More
recently, arrangements have been made for certification of
utensils conforming to Indian standard specification ; this
is expected to further discourage use of non-specification
material.

The above example, besides indicating the possible
consequences of using non-standard material, points
also to the most serious difficulty in the way of
standardisation, pamely, thar, aluminium lends itself
easily to small scale business which can be run by
ignorant or unscrupulous people, not particularly
concerned about their own reputation or the quality of
products they turp out. Aluminium castings, in partic-
ular, may be made with very small establishment and
capital outlay if one does not care of elaborate testing
equipments or quality control measures. It is possible,
for instance, to find an internal combustion engine
piston, cast frem an alloy that has no relation to Y-alloy
or any other standard composition. The result of using
such a piston can be well imagined.

.
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An interesting example of a failure has recently been
encountered in an aluminium-silicon alloy casting.
Silicon, as is well known, improves the casting proper-
ties of aluminium, and aluminium silicon alloys are
characterised by high corrosion resistance, low specific
gravity and low thermal cxpansivity. Beyond
about 119, silicon, however, both strength  and
ductility of normal aluminium-silicon alloys decrease
rapidly. With the discovery of modification in about
1920, Silicon could be increased to 139, giving a
composition with outstanding casting characteristics and
better corrosion resistance than most other alloys. The
failure under consideration concerned an alloy with 13%
silicon. On investigation it was revealed that the
composition conformed to specification but the ductility
was too poor resulting from improper modification
treatment. Apparently, neither the producer nor the
purchaser had tested the material for requisite properties
as laid down in the specification.

Ignorance or carelessness on the part of purchasers is
responsible for many failures and militates against
proper utilisation of the potentialities of aluminium
alloys. It is not unusual to find an engineering drawing
with the material specified merely as aluminium or
aluminium alloy, as if the two are synonymous and onc
alloy is just as good as any other irrespective of the
conditions of service. There are infact, many
aluminium alloys which are particularly suitable for
certain applications but not necessarily for others. A
recent survey by the Aluminium Development Associa-
tion on the failure of components in public service
vehicles in England revealed that one of the principal
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causes of the unsatisfactory performance of aluminium
castings was the choice of an alloy unsuitable for the
particular part in question. The same survey also
commented on the failure on the part of suppliers to
comply with the requirements of specification and
omission on the part of purchasers to specify or check
the quality of the material. It is remarkable that most
of the defective castings, examined during this survey,
did not conform to any standard specification.

An historic example of a major failure is provided by
¢ Defender ”, one of the first aluminium yachts built for
the International Cup Races towards the end of the last
century. There was rather rapid corrosion in certain parts
which ultimately put the ¢ Defender ” on the junk pile
and cost this light metal a quarter of a century before it
could regain its position of importance in shipbuilding.

Many more examples of failure resulting from use of
non-standard material could be cited. It is obvious
that a few serious failures are enough to do itreparable
damage to the industry as a whole. The more respon-
sible producers, therefore, prefec to work to standard
specifications in the interest of their own reputativn and
that of the industry. Itis to be emphasised, however,
that it is the user and purchaser who has the uitimate
responsibility of ensuring that a bigh level of quality
is maintained. In his own interest the purchaser
should insist on buying against official standards and
should satisfy himself either by his own inspection or
by a declaration from the supplier that the material has
actually been tested and proved to conform to every
detail of the relevant specification.

ALUMINIUM

It is reported that the Tokyo Aluminium Co.,
producer of rolled aluminium in the country has started
production of Aluminium paste for the first time in
Japan at its plant at Tatta, in W. Japan. According to
preliminary estimates, its initials output will be 3 tons
per month which will be increased to 6 tons in August,
1o tons in September and subsequently to about
20 tons per month. It may be mentioned that so long
Japan was importing about 1o tons of aluminium paste
per annum from U. K. and W. Germany.

The Indian aluminium market continues to depict
steady conditions. Demand for different categories of
material reportedly ruled on the better side with prices
remaining unchanged.

According to a Government notification, the steel
covered and plain standard aluminium conductors
manufactured by the Electrical Manufacturing Co. Ltd.,
of Calcutta shall henceforth carry the standard mark on
them for which license has been granted by the Indian

Standards Iostitution. It may be mentioned that
aluminium conductors of the above type to be certified
under this licence are being increasingly used in the
rural clectrification schemes.

The Indian Standards Institution has published
1S: 735-1956 specification for wrought aluminium and
aluminium alloys, forging stock which is one of a
comprehensive series of Indian Standards for general
engineering purposes. It covers requirements of forging
stock made from eight aluminium alloys in various
conditions,

It is reported that the 2-crore Umtru hydro-electric
system near Gauhati which was recently inaugurated
has been completed with Canadian assistance under the
Colombo Plan. The project used Canadian electrical
equipment to the value of $ 1 million, The local costs of
$ 2.2 million came from money realized by sale of
Canadian aluminium to the Iadian Cable Industry
supplied under the Colombo Plan.




In just

N
N
N

7

e L

ws CLEAN

by the L.C.L Trichloroethylene

Metal Degreasing process

In modern engineering practice, metal degreasing is
an essential part of manufacture, maintenance or
repair. Successful manufacture of metal parts and
final finishing processes depend upon successful
degreasing.

Since 1.C.1. introduced the Trichloroethylene metal
degreasing process more than 25 years ago, industry
has had at its command a speedy, economic and
efficient process whose flexibility permits of its
incorporation in all types of procuction lines. The
whole cleaning operation is completed in one plant
from which the work emerges in a dry neutral state
ready for subsequent processing.

A range of standard LC.L Trichloroethylene
degreasing plants Is available. Whenever necessary
plants are specially designed to deal with specific
problems.

As usual, 1.C.1. (India) offers free technical service
and advice to all its customers.

If you have a degreasing problem, please write to
us and let us help you.

{MPERIAL CHEMICAL INDUSTRIES (INDIA)
PRIVATE LIMITED

Calcutta Bombay Madras New Delh)

a matter of seconds...
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Bird & Sons blend Rool [oaiinqs with minimum of

cleanoul fime in Sturtevant “olary Batch Blender

IXING dry materials with a liquid colloidal
M binding agent can be a time-consuming,
profits-eating process when excessive cleanouts

are involved.

Bird & Son, Inc. of East Walpole, Mass., manufac-
turers of asphalt roofing, floor coverings and other
products, have learned through experience how to cut
downtime to nothing although they blend ingredients
that have doubled blending costs in other companies.

« We use a Sturtevant Blender to blend rock granules,
pigments and a sodium silicate to produce a coating for
roofing products,” said Leonard W. Weaver, Assistant
Chief Chemist. “ The granules are first blended with
pigments for a short time. Then the silicate liquid
binding is continued until all ingredients are mixed
thoroughly.”

The wetted, coated granules are then dropped into a
receiving hopper, transferred by bucket elevator to a
rotary drying Kiln, then to another kiln for cooling. Here,
they emerge ready to be applied to roofing products.

In bleading, the granules tend to stick to the
< flights* or scoops of the Blender’s interior and cake.
To partially control this, Bird & Son developed a mix
that leaves the colored granules no wetter thaa damp
sand, limiting their adhesiveness.

A second control is in rinsing out the Blender with
water and uncoated granules at the end of each shift.
The granules enter through the hopper, water through
the pipe. “The abrasive action of the granules
loosens most coated granules that accumulate,” said
Weaver. ¢ In the minutes it takes, this prevents a
serious dowan-time problem.” This simple step is also
taken when a different pigment is to be blended.

The interior design of the drum itself minimizes
+shelves ’ and ' ledges.” Self-discharging, it is entirely
self-cleaning with ordinary dry materials.

Granules that aren’t washed out in the above fashion
are chipped out once a month or so, on a Saturday

when the mill is inoperative. By removing the few
bolts holding the manhole cover, 2 man can enter the
rear of the drum in less than a minute. The entire
process—removing the cover, chipping the interior,
replacing the cover—takes about an hour.

Bird & Son’s preventive controls completely answer
the serious problem of cleaning that led one company,
blending similar sticky ingredieats, to purchase two
blenders. One blended while the other was ¢ down’ for
cleaning. No rinsing or other initial cleanout control
was used and the ingredients accumulated quickly inside
the blender. Consequently, chipping had to be per-
formed several times a week, a process that took one
man nearly an entire shift.

In addition to its rapid mixing action, charging (and
discharging) can be done into the Sturtevant Blender in
less than bhalf a minute apiece. However, the Bird &
Son process uses a longer time for discharging to
assure a smoother flow into the hopper below. As the
blending action continwes during discharging, reducing
separation, prolonged discharge periods are possible,
One user blends 450 cu. ft. at once and has a two hour
discharge cycle, which gives the advantages of contin-
uous mixing and also the critical ingredient and
blending control possible only with batch mixing.

The Sturtevant Blender has one-gate charge and
discharge, allowing a complete dust seal. Interior
flights cascade material as the drum rotates, while
design assures material flowing from the back to the
front, overcoming a common blending problem in other
types of blenders.

Bird & Son’s Blender is being replaced by another
Sturtevant, this a // 7 7-ft. diameter model to take care
of needed increased capacity. The older machine was
installed in 1940 and has been in operation three
shifts a day since. Originally rated for 3 tons an hour,
it had been blending at a considerably higher rate.
During 16 years in operation, despite the extreme
abrasiveness for the rock granules, its flights had been
replaced only twice. The drum itself has not been
affected by wear,




Fig. 1. Blender operator and color-mixer Richard Armour inspects
interior of Blender drum, using manhole-hatch. Entering
this hatch, he can chip entire interior in less than an
hour.

Receiving Discharging

Fig. 3.
Sturtevant Rotary Dry Blender
Intake and discharge are at same end of machine for operating
simplicity.
2. Material can ba charged and discharged during operation.
Four.-way mixing action essures thorough blending :
a) Series of revolving buckets carry materials to top of blending
chamber, were they are cascaded and mixed.
b) Revolving action of drum increaies integration of material.
o) Material is forced from both ends to the middle of the drum. a
third mixing action.
d' A swinging chute (or chutes) produces fourth mixing action—
lateral
Open-door design permits easy accessibility for simple cleaning
and maintenance.
Sturtevant Blenders are engineered and manufactured in sizes
ranging from 500 lbs. per batch to 20,000 lbs. per batch.
Metals of construction vary with use of blender.

Fig. 2. Leonard W. Weaver, Assistant Chief Chemist

at Bird & Son,

Building Materials Division, takes g sampling of biended
granules during discharge phase. Special stuffing box on

Blender assures complete dust seal.
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Fig. 5. Micronizer—Lab model.

The unmit, (Figs. 1, 2, 3.), fabricated of carbon
steel by Sturtevant Mill Company of Boston,
Massachusetts, U. S. A,, is one of many manufactured
by the company ranging in batch capacities from a
few hundred poundsto ten tons. For extremely cor-
rosive activity, the blenders can be fabricated of stainless
steel or monel.

Besides rotary batch blenders, Sturtevant engineers
and fabricates a complete line of Air Separators,
(Fig. 4), designed for separating by centrifugal force,
fines from tailings in a range from 40 to 400 mesh:
Air Separators are built in sizes from three feet to 18
feet in dismeter, with capacities from several hundred
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Fig. 7. Micronizer installation—schematic view.
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Fig. 8. This Sturtevant jaw crusher is one of three
units of dry processing equipment, manufactured by the
Sturtevant Mill Company of Boston, Massachusetts, which
has been operating in the Raw Materials Division of United
States Steel Corporation’s Monroeville (Pa.) Applied Research
Lobaratory since the experimental center began operations
last May. The unit has a jaw opening of four inches by
eight inches and a jaw setting range of a quarter inch to o
half inch. With o quarter inch jow setting, the crusher
has a 1000 to 2000 pounds per hour capacity. At a half
inch jaw setting, the unit can deliver up to 3000 pounds
an hour.

Other Sturtevant units in operation at the U. S, Steel lab
are a roll crusher and a rotary dry blender.

pounds to a hundred tons per hour. Micronizer fluid
energy mills (Figs. 5,6, 7) for fine grinding in micron
ranges are also produced by Sturtevant Mill Company,
as are full lines of jaw and rotary crushers, ( Figs. 8 & 9 )
crushing rolls, hammer mills, rotary pulverizers, ring-
roll mills, rock emery mills, swing sledge mills (Fig,
10), coal crushes and samplers, vibrating screens, dens
and excavators, These units are available in laboratory
or production models.

Fig. 9.

This Sturtevant roll crusher, capable of crushing a
thousand pounds an hour of minus quarter inch feed to
0.065-inch product, is but one of three Sturtevant dry
processing units now in operation at the Applied Research
Laboratory of United States Steel Corporation in Monroeville,
Pennsylvania. The unit is in action in the Raw Moterials
Division of the lab.

The other material engineered and manufactured by the
Sturtevant Mill Company of Boston, Massachusetts includes
a Jaw crusher and a rotary dry blender.

fig. 10. Sturtevant Swing Sledge Mill.

BOILER PLANT NEAR DURGAPUR

Babcock & Wilcox Ltd., a leading British firm manufacturing land and marine-steam-raising plants, has
maintained in India for over 50 years an organisation for the sale of its products and for their installation and servicing,
both in the electric-supply undertakings of great centres of population and those indigenous industries which are of
major importance to India’s economy. They are now going to establish a centre for the manufacture of boiler and
ancillary products in this country. As a result of negotiations begun last year, a new company is to be formed in
partnership with Vickers Ltd., and Associated Cement Companies Ltd., of Bombay, 1o set up a large works in the
Durgapur area of West Bengal for the construction of a variety of heavy-engineering products, including Babcock &

Wilcox products of all kinds and cement-making machinery.

Put
drive

into
A
Industry

Dunlop square edge transmission belting—
Hi-speed : 3| oz. and Fort : 34 oz.—offers
you distinct advantages. It is mildew
inhibited ; resists edge wear ; stands up
to severe flexing and shock loading.

Made in India to B.S.S. 351 : 1950,

DUNLOP

TRANSMISSION BELTING

LOOK FOR
THE LABEL

DUNLOP
-...!P.P o

DUNLOP

PFPORT

MADE e INODNA

EA

INDUSTRIAL RUBBER
PRODUCTS DEPARTMENT

DRAC-3%



29 JOURNAL OF INDUSTRIAL ENGINEERING

September 1957

[apaciiies !or Suqar Faclories

By G. Ramchander, B.sc.,
Fellow, Sugar Technologists Association,
Chief Chemist, Jeypore Sugar Co, Ltd., Rayagada.

ITH the need for increase in the production of

R’ &} sugar both for internal consumption as
well as for export to earn the much needed

foreign exchange a number of new factories are licensed
especially in Bombay and South India. Licenses for

substantial expansion of the existing units are also
given.

Both in expanding the existing units and in the
installation of new units sufficient attention is to be paid
for balancing the various units.

In what follows is discussed the optimum require-
meants for various major units in a sugar factory.

MILLING STATION

From the point of view of the mill Engineer, cane
is to be considered as a hollow cylinder; the total
cane may be considered as containing juice and fibre.
The cells of the cane have to be well ruptured and
squeezed to get the maximum amount of juice containing
the largest quantity of sugar.

The heavy rollers comprising the mills do squeeze
and rupture the cells :  but in this they are greatly aided
by the preparatory devices before them. These cut the
cane into small bits. The hard rind and the nodes
are broken up and the soft pith that contains most of

the juice can then be effectively treated by the following
milling unit,

The cane knives are the preparatory devices. Gener-
ally one set of knives are used. More often two sets are
used. Oune set forms a mere catter and the other forms
a cutter and a leveller. These knives rupture the cane
cells with their impact or force of blow. A force of
blow around 70 lbs. is considered good work. With
well kept knives the capacity of the milling station
could be raised by about 259, easily with advantage in
extraction also.

The formula for the Force of Blow is :—

_ N X 550 X 60

P blow i X n X Rm

where, P blow = Force of blow in Ibs., for each blow.

N =Power input in H. P.

n = No. of Revolutions per minute.
Rm = Mean cutting radius in feet
i =No. of knives.

The power requirements of cane knives is taken as
2 H. P. per Ton Cane Hour.

MILLS

In capacity calculations for the mills, as the fibre is
the one that gives the main opposition in crushing, the
proper basis for all calculations in milling is the weight
of the fibre and not the weight of cane as such.

Out of the number of formulz that have been
developed in arriving at the capacity of the milling
tandems, the one that takes into account the preparation

that is given to the cane also is the so-called Birkett’s
Formula given below :—

N.= CLD*N + C,K + C,Sh

Mills Knives Shredder.
where N, = Normal capacity of the milling tandem
C=Constant equal to 0.000024
L =Length of roller in inches.
N =No. of rollers in tandem.
C, =Constant o0.01
K =H. P. of Knife Engine as installed.
C2 = Constant 0.005
Sh=H. P. of the Shredder.

It will thus be seen that the determination of the
fibre percent cane periodically if not daily will give

us a good insight into crushing capacity of the milling
unit.

There is another rough and ready method for deter-
mining the capacity of a milling unit.

-
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Capacity in Tons per hour = I/1I ton cane per sq.
foot of total roller surface.

JUICE WEIGHING SCALES

Usually two scales of 2 Tons capacity each is to b.e
installed so that while one is filling the other is

discharging.
JUICE HEATERS

The capacity at this station should be such that
40 sq. ft. of heating surface is available per ton cane

ground per hour.
SULPHUR FURNACE

The consumption of sulphur on cane may be aimed
at around 0.06%. On this basis the sulphur furnace
capacity should be calculated taking into account that
2 sq. ft. tray area is required for burning 1 Ib. of
sulphur.

It is usual to fabricate a furnace of about 6 sq. ft.
tray area. The total capacity should be divided into
a number of furnaces so that it will be possible to switch
over to an alternate one while charging sulphur or if one
goes out of order.

AIR REQUIRED FOR BURNING SULPHUR:
COMPRESSOR CAPACITY

Though one Ib. of sulphur requires 60 C. Ft. of air
at 85° F. for complete combustion, an excess of air is
provided and a figure of 100 C. ft. of air per lb. of
sulphur burnt per hour is taken and the Comp_rcssor
capacity is arrived at as so many C. ft. of air per

minute.
AIR DRYING CHAMBER

It is very essential that the air supplied for burning
sulphur should be completely dry. Other wise sulphur
trioxide formation takes place. On bubbling through
juice this forms Sulphuric acid resulting in inversion.

For drying 100 C. ft. of air 11b. of quick lime‘is
required. But due to the dampness of sugar factories
2 Ibs. of quicklime is consumed. The chamber should
be so constructed as to take in a day’s supply of
quicklime on the trays. It should also be easy to open

and change the quicklime quickly.
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LIMING AND SULPHITATION TANKS

Usually three to four tanks of about 1500 gallon
capacity with conical bottoms are required for an 800
Ton factory. We have recently the contiauous liming
and sulphitation tank on the market where one tank of
ample capacity is used.

SETTLING

Where settling tanks are used the settling volume
should be 2} supply of juice.

The total volume is divided usually into 10 tanks so
that when one is filling and other discharging, the
remaining tanks will be in various stages of settling and
continuity of operations is ensured.

But the modern trend is for the installation of
continuous clarifiers where heat is conserved bstter and
the resulting mud is more concentrated and compact.
But in dealing with the continuous clarifier the initial
juice treatment should be very carefully and properly
done; otherwise the whole of the clarifier juice will be
spoilt.

The continuous clarifier capacity required is 65 to 85
C. ft. per ton cane hour.

SCUM TANKS

They should be 1/sth. of the volume of the settling
tanks.

FILTER PRESSES
With the plate and frame type filter presses 125 Sq. ft.
of filtering area is required per ton of cane ground per

hour. If a vacuum rotary filter is used only 6 to 8 sq.ft.
of filtering area is required per ton cane hour.

EVAPORATORS

The heating surface required per ton cane hour is
260 Sq. ft.

VACUUM PANS

Capacity required at this station is 40 C. ft. of
massecuite per Ton cane hour.

CRYSTALLISERS

Capacity required per ton cane hour is 150 C. ft.
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CENTRIFUGALS

In one method it is usual to take one 18" X 30
machine per ton cane hour. In another method, the
screen area method, it is assumed that 10 Sq. ft. of
cane area is required per ton cane hour. Whichever
method is used it is preferable to have a little over-
capacity at this station, Though initial investment is
there, it will help bagging as much of the final product
as possible within a short time. Secondly with the
overemphasis on increase crushing rates it is possible
that always the boiling will not be upto the mark.
Therefore a little extra capacity at this station will not
allow jamming conditions at the crystallisers and pans.
Besides with the longer crushing seasons, sugar
factories have to crush not fully mature canes at the
beginning of the season and overripe and stale canes at
the end of the season resulting in improperly boiled
massecuites which give alot of difficulty in spinning.
With these considerations in view it is berter to have a
little more capacity at this station, The latest make of
automatic electrical centrifugals like the BMA machines
will certainly add to the capacity and efficiency at this
station ; but the old belt driven and water driven machines
are not upto the mark in performance due to lower
speeds in the course of service and this is another added
reason for a little overcapacity at this station.

BOILER PLANT

With efficient working a Heating surface of 350 Sq. ft.
per ton cane hour is required for a sulohitation sugar
factory and 400 sq. ft. per ton cane hour for a carbonata-
tion sugar factory.
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GRATE AREA

so Sq. ft. H. S. requires 1 Sq. ft. Grate Area

1 Sq. ft. grate arca consumes about 25 to 28 Ibs. of
coal or about 85 lbs. of bagasse taking 1 1b. of bagasse
as equivalent to 1/3 1b. of coal.

CHIMNEY DIAMETER

The following formula gives the method of working to
obtain the chimney diameter:—

o.o:l W; and D 13.5¢ E + 4.

E =

where
E =Effective Area in Sq. inches.
W = Weight of coal burnt in Ibs. per hour.
D =Diameter of the Chimney in inches.
H = Height of the chimney.

FLUE AREA

This is usually 20 to 40%, greater than the chimaey
area.

REFERENCES

1. L.A Tromp. Machinery & Equipment of the
Cane Sugar Factory.

2. The Engineer’s Year Book 1948.

NEW ZEISS EQUIPMENT FROM JENA FOR NUCLEAR RESEARCH
AND ENGINEERING

A team of scientists of VEB Carl Zeiss Jena have
designed a number of new apparatuses for nuclear
research and nuclear engineering. The work was directed
by the chief scientific adviser of VEB Carl Zeiss Jena,
holder of the GDR National Award, Professor Paul
Goerlich who, twenty years ago, invented the Sb-Cs

photographic cathode.

The priacipal item is a'sccondary electron multiplier
phototube, the m 12 fs, incorporated in a scintillation
counter. It hasa 26-square-centimeter inlet window on
which a scintillator is placcd. This scintillator converts

the energy of radioactive brighter the greater the
energy of the absorbed radioactive radiation. The im-
pulses can then be measured and counted with an electro-
nic aid to determine the exact energy developed by the
radioactive rays. This is a decisive improvement on the
conventional geiger counter. Furthermore, with the help
of a scintillation counter it is possible to determine the
particular clement responsible for the radiation. The
new measuring technique will find application in
the fields of medicine, chemistry, biology, geology, in
the design of labour safety devices and in nuclear
research.
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Larbon's Unique properlies

By A Plant Engineer

great industrial importance is to state the

obvious. Its large-scale exploitation in the form
of coal or coke, or in combination with hydrogen as in
fuel oils, or with other elements in chemical industry, is
generally familiar and yet, in manufacturing processes
such as steel making, relatively minute proportions of
the element critically determine the quality of the
product.

TO say that carbon is a widely occurring element of

Less well known, but often of vital importance, is
the use made of the unique properties of carbon in
many manufactured products employed in mechanical
electrical and chemical engineering which have contri-
buted significantly to the advances largely credited, in
modern technology, to the availability of improved
materials.

Practically all the varied properties of carbon are of
interest to the engineer. No oil or other lubricant is
required for sliding mechanical parts made of carbon.
Its compressive strength is adequate for many applica-
tions such as bearings where the resistance of the material
to heat and to attach by chemicals is important. It
is also lighter than aluminiuvm, and of course cannot rust.
Shapes can be moulded, or where necessary intricately
machined, to a high degree of accuracy.

When air is excluded, as in certain industrial furnaces,
carbon withstands temperatures far above the melting
point of metals. Its electrical conductivity further
widens its scope of use. It should be noted that
because of its immunity to chemical attach and the fact
that its oxides are gaseous, no interfering film is formed
on carbon surfaces which are required to pass an
electrical current. The black surface is an advantage for
heat radiation.

The table reproduced here, whilst not comprehensive
or fully indicative of the field of use of carbon, gives
some interesting comparisons of physical and mechanical
propetties.

The variety of carbon used and to some extent the
process of manufacture adopted depend largely on the
purpose for which the product is required. The
element remains solid at all temperatures from below

A varied selection of Morganite carbon seals.

freezing to above 3,000 deg. C. It passes directly from
the solid to a vapour at extremely high temperatures as
in the eclectric arc, and as it has no liquid phase it
cannot be melted and cast like metals. Hence carbon
articles have to be fabricated by grinding the raw
materials to a fine powder and re-agglomerating with a
suitable binder. The selected forms of carbon are
blended together, and pitch, tar or other hydro-carbon
binders, and sometimes other substances such as
synthetic resins or powdered metals, are added.

The powdered mixture is then compressed under high
pressurc in a die or mould to the required shape and
size; some carbon mixings ate made suitable for
extrading into lengths. This process is the so-called
¢“green’ stage of the product, which is then heat
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A selection of Morganite carbon gland rings for steam and
water turbines.

treated by raising it slowly to a high temperature in a
protective atmosphere. The binding agent is decom-
posed and the residue of carbon is deposited between
the particles of the original mixture, the whole mass
being thus agglomerated together into a uniform solid
article.

For some purposes articles made from different
grades of amorphous carbon in this way are subjected
to a sccond treatment at a still higher temperature,
exceeding 2,000 deg. C., in special electric furnaces.
This refinement produces greater purity and conduc-
tivity, and the product is known as electro-graphite.

The probable explanation of the lubricant properties
of carbon or graphite is of particular interest to the
mechanical engineer. In the structure, as revealed by
X-ray diffraction, the crystals can be imagined as built
up by the location of the atoms at the corners of
contiguously exteading hexagonal plates of which there
are many layers. The cohesive forces between adjacent
atoms of different layers are much less than the
forces between adjacent atoms of the same layer. Hence
the layers can readily split apart and slide easily on each
other.

A carbon bearing quickly develops a graphite polish
on its shaft, and in effect the great practical advantage
of being able to do without oil or other lubricant is
provided by the ability of the graphite surface of the
bearing to slip easily and not seize on the graphite
surface it has itself produced on the shaft. The
coefficient of friction of carbon on steel is about 0.12.
This value, of course, is higher than that obtaining on
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oil-lubricated surfaces and, as is to be expected,
carbon bearings are generally limited to the field where
oil lubrication is impossible or undesirable.

There are many applications, for instance, where
bearings ‘are required to work in hot surroundings at
temperatures too high for oil, or where chemical
conditions preclude the use of oil, whereas carbon,
because of the remarkable chemical inertness, is
unaffected. Carbon does not contaminate food and so
finds various uses in the food industry,

Numerous examples could be given to illustrate the
extensive development of carbon bearings in recent
years. Perhaps of special interest, indicating the robust
nature of the grades specially developed for mechanical
applications are the Morganite Carbon bearings. These
bearings are made by The Morgan Crucible Company
Limited of Battersea, London, England who are
represented in India by: Greaves Cotton & Crompton
Parkinson, Ltd., P. O. Box 91, Bombay, Balmer
Lawrie & Co. Ltd, M/A for The British India
Electric Construction Co. Ltd.,, 21, Netaji Subhas Rd.,
Calcutta, The Crompton Engineering Co. (Madras)
Private Ltd, P. O. Box 205, Second Line Beach,
Madras 1, South India.

These *“ Morganite ” bearings comprise several carbon
bushes, usually of 200 mm. bore, and have largely
replaced plain cast iron bearings. Because of high
temperature and the presence of fine ash and dust, cast
iron bearings could nat be satisfactorily lubricated ; their
rate of wear was rapid and maintenance costly. A year
ago the wear on a certain carbon stoker bearing was

Morganite Carbon bearings

-

-\
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measured and found to be only 0.2 mm. for about
9,000 steaming hours. After a further full year’s run
measurements were recently taken again and wear had
increased by only 0.25 mm. By contrast the wear on
cast iron was 8 mm. in 3,000 hours.

There is a growing demand for Morganite Carbon
Bearings for conveyors and where a succession of
several and widely different atmospheric conditions
including those involving intense heat and chemical
fumes to which the work may be subjected, prohibits
the use of normal methoeds of lubrication. The
continuous processes for the enamelling and bonderi-
sing” of steel parts, for example, use conveyors fitted
with carbon bearings which have given satisfactory
results for many years, although they pass in cycles
from one severe atmosphere to another:.as in the

degreasing, stoving, cooling, hot water spray, chromatic i

rinsing and final drying at 320 deg. C.

The self-lubricating property of Morganite Carbon is
also important in its use of rotary shaft seals. Much
ingenuity has been expended in developing various
designs incorporating carbon rings as the sealing
member. Some designs employ a rubber member
which is a tight fit on the shaft while leakage radially
outward is prevented by 1he radial face of the carbon
ring which rubs against the pump housing or a collar
on the shaft.

In the latest design the Morganite Unit seal,
particularly developed for circulating water pumps in
motor-cars, a specially shaped compressible rubber cap
is bonded to the carbon ring thus forming a simple unit
which can be fitted by pushing into the glad opening in
the pump housing.

Morganite Carbon ring glands for preventing leakage
from steam turbines were first introduced nearly 40
years ago, and the principle is one of tl;e methods most
widely used today. For some time thiS system of shaft
scaling has also been adopted for water turbines. Two
principal factors affected the design of the glands in
these machines. First there is the necessity to make the
carbon rings in segments, so that they can be readily
mounted and replaced without moving the shaft or
bearings. Secondly, because of the high rubbing speeds,
the design must be such that excessively high pressures
are not exerted on the shafts.

Where carbon rings are used in modern turbines
they are usually made up of segments, having simple
straight radial joints, and kept together by an encircling
garter spring. Allowing for the difference in the

o
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“*tMorganite carbon piston rings for a compressor giving
L. oil-free delivery.

expansions of steel and carbon, the rings are arranged to
have a slight ‘clearance at the joints st working
temperatures when newly mounted on the shafts, After
a short running time and under the pressure of the
steam the bore of the segments wears until the joints
butt together. Thereafter the segments exert practically
no pressure on the shaft although making the closest
possible running fit with it. This condition makes a
much tighter shaft seal that is possible with a labyrinth
gland and so the important advantages of shorter axial
gland length is secured.

Where the running speed permits, for example on
water turbines, the segments are provided with overlap-
ping joints with a clearance between them. Under the
fluid pressure they can press continuously on the shaft
and make a tighter seal. The overlapping joints are
usually of special design to prevent leakage through the
clearance. In the latest design the ring is made of
simple uncqual segments which by a wedge action
permit any desired sealing pressure to be exerted on
the shaft according to requirements. Radial leakage
outwards is restricted in all these examples because of
the side surface of the ring mates against the side surface
of its housing.

It is also possible to use Morganite Carbon in the
design of labyrinth glands to reduce to some extent the
amount of leakage to which they are generally subject.
The gland housing in the stator is provided with
grooves in which the carbon rings are fitted. The
housing closely surrounds the carbon, which is of a
suitable section to be securely held without the need of
an encircling spring. The edges of the fin-like annular



28 JOURNAL OF INDUSTRIAL ENGINEERING

metal labyrinth projections on the shaft lie opposite the
bore of the rings. Leakage is thus reduced, as a much
lower clearance is permissible between the fins and the
stator, because when the fins rub on the carbon, as can
happen when the shaft passes through its critical speed
they can readily wear a fine groove in the carbon,
whereas in rubbing metal against metal severe damage
could ensure. This application forms another example
of the development of a special grade of Morganite
Carbon to meet a demand. It must be soft enough net
to resist the cutting action of the fins, yet sufficiently
dense to withstand the action of super-heated steam at
high pressures.

Piston rings and shaft seals on reciprocating pumps
and compressors often present difficulties in some opera-
ting conditions and suitable grades of carbon have been
highly successful in this field. In air compressors the
use of carbon piston rings ensures an oil free supply.
This same advantage is obtained in reciprocating steam
engines when clean process steam is required, as in
laundries. Carbon is also used in compressors for
various chemical liquids and gases where the use of oil
lubrication may be prohibited. The piston rings are
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usually made up of overlapping segments, with an expand-
ing internal circular springs pressing them outwards
against the cylinder walls, although they may sometimes
be in one piece and slit. The reciprocating shaft seals
usually comprise carbon rings of patented design consist-
ing of simple unequal segments giving a wedge action to
limit the pressure they can exert on the shaft.

In this bried account of the uses of Morganite Carbon
in one branch of the engineering only, reference should
also be made to the large variety of components used as
rotary or sliding valves. Petrol pumps for direct
metering employ a rotary valve made of a particular
grade of carbon, moulded in a comparatively complicated
shape but with the rubbing sealing face machined
practically to optical flatness. Meters for hot water and
chemical fluids use carbon * pistons”’, specially shaped
cylinders, eccentrically mounted in the circular chamber
of the meter, which sweep out a given volume of the
fluid for each revolution. In such applications, among
its other properties, carbon offers the advantage over
other non-metallic materials of dimensional stability and
the capacity to withstand an extraordinary variety of
difficult operating conditions.

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES OF ‘ MORGANITE ” CARBONS

Property Carbon Comparisons
Density 1.4-1.95 Aluminium 2.6
Specific beat 0.20 Copper 0.092
Iron 0. 11
Heat Conductivity /c. g. s. units} 0.3-0.03 Silver 1.0
Steel 0.11
Melting point 3,500°C~4,200°C Copper 1,083°C
Iron 1,500°C
Tungsten 3,400°C
Radiation constant 700°C 94 per cent of black boxy Molybdenum 9 per cent
Linear Ceeflicient of thermal expansion 1.8-3.8X10~6 per°C Steel 11.4X10-6
Copper 16X 10- 6
Ultimate tensile strength 1,000-4,000 1b./sq. in. Carbon steel 60,cc0 Ib. sq. in.
Ultimate compressivc strength 3,000-20,000 ,, Cast iron 100,000 ,,
Modulus of elasticity 0.45~1.4X10-6 Steel 30X 10-6
Electrical resistivity 750-7,500 Copper 1.6
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The Jevelopmenl ol mechanical tests and

their value in relation to (lesiqn

PART-II STRESS IN RAILWAY MATERIALS

( Continued from Vol. I, No. 4—June, '57, Edition )

By S. Ramanujam, M.A., A.L.M., A.R.I.C., M.Inst. Metals
Dy. Director, Railway Testing & Research Sub-Centre, Chittaranjan.

FISH PLATES

==JARLY fish plates were merely straps of iron
b= bolted against the webs of adjoining rails to
Al hold them in correct end-to-end alignment. It
is now known that they must preserve as far as possible
the continuity of the rail by providing approximately
the same strength, stiffaess, flexibility as the rail
itself. Subsequent designs therefore gave greater
stiffness by contacting the fishing spaces and base of the
rail but not the web. Strength was at the expense of
symmetry by adding more metal at the base in the form
of a toe. As symmetrical sections have greater
resistance to flexure and lateral deflection from vertical
loads, the recent trend is to have approximate symmetry
(with in Io per cent) about both horizontal and vertical

axes.

It has been shown that the negative bending moment
of fish plates (when the carriage wheels lie outside the
ends of the fish plate) is greater than the positive one
(when a wheel passes the gap between rails). The
resultant stress will be high enough to cause fatigue
cracks at centre of top of plates. When, however,
girder type fish plates are used, the load on fishing
surface is stated to be only 1/6th of that with the
standard joint with the result that over stressing can be
reduced.  Such joints were under test for more than six
years in the Ex. L. M. S. Railway and have been stated

to be satisfactory.

It bas been the practice so far to make the fish
plate steel softer than the rail steel, so that wear at the
joint would occur on the cheaper replacement item,
i. e. the fish plate rather than the rail. Whereas a
medium mangancse rail steel requires 0.45 10 0.55%
carbon and I.1 to 1.4% manganese for all sections, and a
basic O. H. carbon rail (90—T115 1b.) requires
0.§8—0.68% carbon and 0.65—0.99, manganese, the
fish plate steel requires only 0.3 to 0.42% carbon and a
maximum of 0.8% manganese. The yield point of

this fish plate steel is expected to be about 19.5 tons
assuming it to be about 50%, of the tensile strength.
It is now known that fish plates may ordinarily be
subjected to pulsating loads of 22 tons per sq.inch.
Calculations show that with a coupled axle load of
21} tons moving at 60 mph., such fish plates used
with 9o R rails could be stressed to about 25 tons/sq.
in. Stress-recorder observations show that very high
stresses occur in practice,

In view of this and the incidence of a large number
of failures, a higher quality steel would appear to be
necessary. The modulus of section of two fish plates
is about half that of the rail section. Hence, the stress
i the fish plate should theoretically be almost double
that in the rail. In practice, other factors also come in
the picture which reduce the stresses. It has therefore
been stated that a fish plate steel should have a tensile
strength equivalent to that of rail steel, with a yield
point preferably in the range 35 to 40 tons/sq.in. In
American specifications, there is provision of a superior
quality of steel. Besides a high carbon steel witha
minimum of 0.45% carbon there is provision for a
quenched carbon steel variety having 0.35 to 0.6%
carbon with a minimum yield point of 31.2§ tons/sq. in.
The continental specifications while requiring a tensile
strength of 36.2 to 41.3t. s.i. for fish plates in the
‘as rolled’ condition specify a minimum tensile
strength of 70 Kg./m? for heat-treated fish plates.

AXLES

From the earliest days of railway operation, the
closest attention has been paid to broken axles since
these generally result in a derailment and this
endangers not only the vehicle concerned but also the
entire train. A statistical analysis of axle failures
shows that the defect of material forms only a small
fraction of the total number of broken axles. Tt has
been found that even relatively large defects are not
dangerous provided they occur in a favourable position
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such as the centre of the cross section of the axle.
Since the fracture of these commence from the outside,
even pipes which were discovered at the centre gave no

trouble.

Axles rarely break in the centre. On outside
journal axles, where the journals are outside the wheels,
the fracture commences within the wheel fit at a short
distance from the inside wheel hub face. In these
cases, one would expect failure in the considerably
smaller journal and not at the inside of the boss where
the section is much longer. It is peculiar that the
same kind of fracture occurs in journals fitted with
roller bearing axle boxes. The failures are gencrally
within the pressfit near the inside hub face. On inside
journal axles where the journals are between the
wheels, the failures are generally found between the
pressfit near the inside hub face of the wheel and also
pear the bearing scat. These failures have been
attributed to the abnermal stress due to the pressure of
the shrunk-on wheel centre or of the taper clamping
sleeve and the notch effect of the change of section
from the wheel seats to the journal and to the axle.

While it is known that a square cornered fillet is
bad, it is however not remembered that quite the same
effect is produced when a shaft has an integral collar,
when a collar is clamped on a shaft or when a press-fit
is made without any effort at distributing the local
stress. In 1937, Lea fouad that a smooth shaft without
a collar had and endurance limit of 88000 lbs. sq. in.
which was reduced to 45,000 when a collar was clamped
on it and to 43,000 when it was made integral. Press-
fits exert a similar clamping effect.  This is particularly
serious in Railway Axles since the crack starts just back
within the press-fit and cannot be seen on inspection.

The design of axles presented 2 difficulties—(1) The
forces acting on axles under service coaditions are not
koown. It is, therefore, impossible to calculate the
stresses present.  (2) The fatigue strength of steel
in large sections werc not known. Fatigue strength
has been found to decrease with increasing size of the
test piece, the reduction being greater in material of
high tensile. This is probably because the larger the
specimen, the more is the chance that a tiny weak spot
will be present. Herger and Neifert found that the
endurance limit of a 0.3 in. diameter axle is 33,000 Ibs. as
agaiost 28,000 for 1.5 in. diameter and 17,500 for 6.5 in.
diameter. As such, data from fatigue tests usually
made on 0.3" diameter could not be applied to larger
diameter. In the past, empirical formulae were used
based on the results of successful performance over a
long period of years. The advent of higher speeds bas

however increased the working stresses so that applica-
tion of this empirical design formula to axle design
could not guarantee freedom from failure,

HAMMER-BLOW

In order that an engine may run smoothly, it was
necessary to provide counrer weights for the driving
wheels opposite the crank pin with the object of
balancing the weight of the rotating parts. Such static
balancing was however foond not enough since a loco
driving wheel is usuvally moving. As the different
rotating weights carried by crank pin and counter
balance are not acting in the same plane, couples are set
up which prevent smooth running. To prevent
swaying, a secondary weight was found necessary in the
opposite wheel for dynamic balancing. Further, the
alternate back and forth thrusts of reciprocating masses
like piston, and connecting rods set up an unbalanced
force acting on the engine frame and stressing it as well
as the axle in a horizontal direction. This was
minimised by adding an additional counter weight
on the driving wheels opposite the pins where the
crank and side rods are connected; which by its
unbalanced centrifugal force tended to lift the wheel or
press it down slternatively. The effect of this
additional weight was to transfer the forces acting on
the engine from a horizontal direction to the vertical
so that the rails felt the effect instead of the train, As
this was detrimental to track a compromise was
reached between balancing for the vertical and horizontal
forces. In practice only 2/3 of reciprocating masses are
balanced so that there is an unbalanced horizontal force
arising from 1/3 of reciprocating masses and a vertical
force from 2/3 which produces what is known as
hammer blow on rails. This increases with the square
of speed so that it is doubled when the speed increases
from 70 to 100 m. p. h. Photographs have shown old
wheels rising as much as 23 in. from the rail at speeds
of 100-115 m. p. h. The downward blow is sufficient
to bend and kink the rail in many places.

Modern research has shown that the bendirg stresses
are much greater than those normally calculated due to
abrupt changes in section from axle to hub. It has
been found that the mere press-fit of a member on an
axle submirtted to alternating stresses reduces the fatigue
strength to between 1/2 to 1/3 as though the axles are
notched. This is because, a press-fitted assembly
presents a shape similar to an axle with an integrally
machined hub having a small fillet radius, which
introduces a concentration of stresses near the change of
section. The press-fit pressure between the two
members also reaches a peak value at the end faces of
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the hub due to the end restraint of the protruding
axle. Further, as the agzle rotates under bending
stresses and flange forces, the minute sliding action of
the end face of the hub on the axle surface due to
alternate clongation and contraction of axle fibres
produces rubbing corrosion and rust near the end
faces of hub, thus resulting in weakening due to corro-
sion fatigue.

The greatest bending moment and consequently
stresses are encountered at the junction between axle
and inner hub edge. It is here that the peak press-fit
stresses are also imposed. This results in dangerously
high stresses, the adverse effect of which is accentuated
by corrosion within the hub caused by fretting of the
axle. Any damage to surface or notch effect is more
dangerous than calculation show. This is because
stresses affect only the outer fibres and must be taken
in relation to a surface layer 0.1 mm. thick which has to
carry the mazimum load and not the whole section.
With a rapid alternation of load, the inner zomes of
cross section cannot participate in the load.

Other factors that reduce endurance strength are—(1)
excessive pressure in pressing wheels into axles, and (2)
loss of camber of springs of overloaded goods wagons
etc. resulting in additional load on axles when runaing
over rail joints. Fretting corrosion due to flange forces
near the end face of the hub can be minimised if the
axle between the wheels is elastic. In such a case, the
energy arising from any impact between wheel and
rail can also be absorbed in the unsprung weight system.
since most of this energy would be expended in deflecting
the axle. It is therefore the practice to taper the portion
of axle between wheels (for e. g. from 12 in. to 9% in. at
centre) so that it can deflect and thus reduce not only
axle impact stresses and fretting corrosion due to flange
forces but also result in weight reduction.

In the old-fashioned method of pressing wheel on
to axle, it was not possible to check whether the hub
contacted the wheel seat through out its entire length.
As a rule, this was not the case and the contact was
usually unsatisfactory just against the inside. This
results in a streak of corrosion forming round the
wheel seat, which sooner or later led to failure. The
method now adopted by the Swedish State Railways is
to grind in special machines the wheel seat as well o
bore of hub. For mounting, the wheel centre is
heated to 150°C when it can easily be ﬁt'tcd into‘tbc
right position on wheel seat. After cooling, a tight

interference fit is obtained.

Increased strength of press-fitted assemblies pas been
obtained by ‘a) providing relief grooves 1o end

September 1957

faces of pressed-on members, (b) raised seats on the
axle at the press-fitted pertion and (c¢) cold working
of wheel seat. The first relieves peak press-fit
stresses near end face of hub due to the flexibility of the
lip on the hub which prevents building up of high
stresses at  this point. The second pgives a more
gradual change in section between wheel hub and axie.
It also reduces the peak pressure at end face of wheel
hub due to decrease in lateral restraint of protruding
axle. The bending stresses near end of pad are also
reduced at the point where the press-fit stresses are
maximum. These methods have given a maximum of
about 309, increased strength. The third method,
namely, surface rolling, better known as ‘ burnishing’
in shops gives an increase in the fatigue strength of
press-fit assemblies amounting to 2—1/3 times.
This is primarily due to strain-hardening of cold
worked axle surface, though residual compressive
stresses in the surface layers of axle may also help. It
is understood that Timken has adopted a combination
of (a) stress relief groove on the inside face of wheel
hub (b) raised seat for press-fit of wheel hub and (c)
cold working of wheel seat.

The best groove shape is found to have 20° angle
tangent to groove radius. Improvement can also be
obtained at slight expense by providing an extended
hub or reduced diameter corresponding with the 20°
lip on relief groove. A hub conically shaped so as to
give a thin wheel bore will also reduce the stresses at
edges and thereby reduce axle stresses.

Many axle failures have been traced to operating
conditions such as hot running. According to the
results obtained by J. J. Laudig, research engineer,
Lackawanna and Western Railroad Co., U. S. A., the
cause of journal failure due to a hot box is not due to
the intense heat produced when lubrication fails as is
commonly believed. It has been demonstrated that
when a  3/8 inch steel rod bent or held under stress is
heated and any copper-base metal is rubbed on the
bent surface, a brittle fracture is obtained due to the
weakening caused by penctration of copper into the
grain boundaries of steel. Since atoms at the inter
granular boundary cannot be in perfect alignment with
crystals on either side they are loose and hence easily
attacked compared to those in the interior of the
crystal. Low melting alloys have, therefore, a
tendency to alloy with these. Stresses favour such
intergranular attack by keeping such areas open,

In actual journal failures due to hot box, analysis
showed a notable amount of copper at and below the
surface. Microscopic examination of the surface meral

v
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and the area directly below revealed copper between
the grains. Itis evident that frictional heat, bending
stresses and contact between steel and bronze have
brought about migration of copper from the bronze
shell to the steel journal surface along the grain boun-
daries. When bearings made of Meehanite B high
strength cast iron lined with white metal and without
lubrication were placed on onec end of an axle, the
expected hot box developed but the journal remained
intact though red hot. With a bronze shell under
similar circumstances the journal broke. As a result of
these tests, the A. A, R. at its annual meeting in 1952
approved this kind of iron bearing as an alternative
standard.

During 1951—56, in Indian Railways there have been
several failures of W. P. and W. G. loco. axles. Many
of these premature failures were traced to copper
penetration. The fractured part when examined under
high magnification showed intercrystalline cracks with
copper-coloured material, and the areas just below the
fine cracks showed the presence of copper-coloured
constituent along the grain boundaries without any
actual formation of cracks. To prevent such failures,
revised designs for lubrication of wheel hub linear and
axle box side linear, improved wedge adjustment and
rigorous inspection at the shops have been initiated.
Oan new W. P. locomotives, roller bearing axle boxes
are to be fitted on the coupled axles.

COUPLED AXLE BOXES

Heated bearings, popularly known as ¢ hot boxes’
which lead to axle breakage are not only caused by
poor quality lubricants but are also due to breakage of
axle box and failure of lubrication arising from improper
design. For instance, 2 statistical analysis of failures
of solid leaded bronze axle boxes of WP class of
engines up to 1953 showed that about 150 boxes had
failed. In the majority of cases the pattern of failure

‘was similar. Cracks originated from the sharp

machined horizontal grease grooves. The same was the
case with the 110 XD class locomotives supplied soon
after the war. The sharp corners resulted in stress
concentrations. While in the case of carrying wheel
bearings, the pressure/sq.” due to the static weight of
vehicle is the measure of journal loading, in coupled
axle boxes, the maximum pressure is increased and
altered in point of application by the loading due to
piston thrust when steam is on. The whole of piston
load is transmitted through driving boxes and the
piston thrust effect can produce and sustain for long
periods a resultant load on the bearing several times
that due to vertical dead loads. The stresses will be
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much greater about 40° on each side above the
horizontal central line of a coupled bearing. It isin
this region that the bearing surface should be
continuous to avoid any break in the lubricant film.
The existence of long horizontal grooves is therefore not
desirable. This is specially so when they are located
in the thickest section which is more prone to porosity
and coarse structure as a result of the longer time
required for solidification and cooling. As such, it was
recommended that boxes with horizontal grooves should
be replaced by boxes with rounded shallow vertical grooves
at the first loco. periodic overhaul. The grease grooves
instead of being made by machining should be cast-in
with increased radii for the corners. As failure in
lubrication may result in excessive temperatures and
thus affect the strength of leaded bronze, the present
trend is to replace solid bronze axle bozes by steel ones
having a ¢ cast-in’ bronze bearing.

TYRES

Just like axles, the wheel is of viral importance in
the make-up of a locomotive since any failure here can
be attended by the most serious resuits. Wheel
centres are very rarely the cause of failures in service.
The fracture of tyres is however more common and is
one of the most worrying problems to the railway
engineer. Most of these show a small fatigue flaw
spreading into the tyre from the machined surface of
bore close to flange face. Originally, tyres were thought
to be better for being turned very roughly. It was
thought that the rough material enabled the tyre to
grip the centre more securely. Itis now known that
rough machining of the bore with H. S. steel gives
risc to stress concentrations. As machining has also
the effect of cold working and hardening cracks are
produced. Further, with a roughly bored tyre, corrosion
occurs resulting in loose tyres. With polished surfaces
free from tool marks got by using carbide tools for
boring, there is contact between wheel centre and tyre
over a greater area. Ingress of moisture and consequent
corrosion can therefore be prevented.

The flaws in driving wheels were generally found to
develop at the ends of the balance weight. As this
was traced to uneven cooling caused by the large
mass of the cost in balance weight which hastened the
cooling of that portion of the heated tyre adjacent to it
and thus caused an unequal distribution of shrinkage
stresses, built up balance weights were introdced.
This led to areduction in fatigue flaws. As a result
of severe or prolonged braking at high speeds the
tread metal often develops thermal cracks which will
lead to failure unless eliminated by turning before
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they become dangerous. At high speeds, due to
friction by brake blocks heat develops on the surface of
the tread more rapidly than it can flow into the rim,
and the tread metal rises to temperatures of 1400°F and
over, at which temperature the strength of the steel is
reduced more than one half. On emerging from
beneath the brake shoe, the tread metal is cooled
rapidly due to air currents and atmospheric moisture.
This alternate rapid heating and cooling of the tread
metal while the body of the rim remains at a moderate
temperature, leads to the development of thermal cracks
in the tread metal.

If brake shoes are allowed to overhang the edge of
the tread or to ride the flanges of wheels, concentrated
heat effects are produced at those locations. Similarly,
when brakes on the various cars comprising a single
train are not equalised, resulting, in certain cars doing
much more than the average amount of braking, the
results can be extremely destructive to the wheels.

In the operation of a wheel, the stress at any point
in the tread rises from zero to a maximum value, and
falls again to zero once in cach revolation. A 36"
diameter wheel makes one million revolutions in about
1,800 miles. In the regular course of service, therefore,
all of the conditions required for fatigue failure are
present. Consequently, if the wheel is overloaded so
that the maximum stress exceeds the fatigue limit of
the steel, fatigue failure from shear stresses in the tread
metal known as ¢shelling’ may be expected. Many
cases of shelling of hind truck wheel tyres have been
reported by Indian Railways. The fact that there
were no such complaints about tender wheel and
driving wheel tyres has been explained by the fact that
the hind truck wheel tyres are more heavily loaded per
foot of diameter of wheel. A suitable remedy would
therefore be to reduce the loading on hind truck axle.

In estimating the carrying capacity of a wheel, its
diameter as well as the load is considered. The
larger the diameter, the greater is the area of contact
between wheel and rail and the lower the stress for a
given wheel load.

An increase in speed increases the impact force with
which the wheel strikes rail ends, cross-overs, switches,
and other irregularities ia the rails. The impact forces
add to the stresses due to static loading and increase the
tendency to failure by shelling.

Resistance to shelling is provided by increas.h)g the
strength of the tread metal. The wearing qualities are
improved by using harder steels. The usual method
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of increasing hardness and strength is by increasing
the carbon content though this reduces its ductility.
On the other hund, thermal checking is minimised by
lowering the carbon content. Thus, the two causes of
failure, thermal checking and shelling, call for
remedies which are the opposites of each other.
Hence, a balance must be struck between a soft tyre
which wears quickly and a hard tyre with the danger
of thermal cracking necessitating early replacement.
In view of the flexing to which the material of the
tyre is subject, good ductility is essential. By gquench-
ing in oil and tempering, steels with higher tensile
strengths can be obtained which also give very good
clongation. For instance, a tender tyre ‘as rolled’
having 0.7%, carbon and 0.68°, manganese was found to
give a tensile strength of 53.95 t. s.i., an elongation of
13.5% and R, A. of 20°,. The same tensile strength
with increased elongation (17°,) and improved R. A.
(29.29,) was obtained with a tender tyre having a
lower carbon (0.56%) and similar manganese content
when quenched in oil for 45 seconds from 815-830°C,
tempered at 560-580°C and coeled in still air.

With the introduction of high speeds and the
necessity of rapid braking to enable a train to come to a
stop within a short distance, rapid heating of tyres to
critical temperatures followed by cooling has become
more common. Consequently, all tyres of these fast
services developed cracks and required machining
resulting in loss in service life of tyres. When, instead
of high carbon steels, softer tyres with lower carbon are
used there is slackening of tyres on wheel centres.
The tyre gets cold rolled between the rail and the wheel
centre in portions round its vertical central line,
thereby developing a concavity in the centre of as much
as 1 m. m. Consequently, itis only at the extremities
that the tyre grips the wheel centre. Water finds its
way in the concavity causing rust and slackening of
tyres. Alloy steels have therefore been used which
give the necessary tensile strength without sacrificing
ductility and thus inhibiting cracks.  The tendency to
cold rolling and consequent slackening of tyres is also
diminished. It is understood that the Italian State
Railways use 1%, nickel steels with lower carbon for
their high speed electric multiple trains.

As regards fastening of tyres, theoretically speaking,
the shrinkage should be sufficient 1o hold the tyre
securely on the wheel. However, when a tyre is
heated by a prolonged brake application, it expands
and without effective means of securing might move
sideways before it cooled off and gripped the wheel
again. This happened during the war in certain
American engines turned out without any fastening.
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In the event of atyre breakage, the fastening is also
helpful in bolding as much of the tyre in position as
possible until the engine can be brought to rest.

In the beginning tyres were fastened to wheels with
studs. Fatigue cracks were often found to originate
from the bottom of one of the threads in threaded stud-
boles which existed on the inside for fastening tyres to
wheels with studs. For instance, the investigation by
the Metallurgical Inspectorate, Tatanagar, of several
cases of tyre failure reported by the ex. G. I. P. during
1926—1938 showed that the crack in each case was
located in the plane of the major transverse axis of the
stud hole. The latter caused a concentration of the
normal stress at the surface of the hole which in
simple tension was stated to amount to 3.9 times the
normal. In addition, there was the ¢notch effect’
due to screw threads. As a result of these findings,
the stud type of fastening tyres was abandoned-
Though river fixing is better in this respect, there is the
possibility that the side riveting holes on the wheel
centre would also have the effect of notches, though
to a less severe degree. Fastening with the Gibson
ring type has the advantage of calling for no drilling
at all and hence climinated one source of possible
failare. The ring was fastened in position by a machine
which rolled over the lip as the wheel was slowly
rotated. A pressure of about 15 tons on the roller was
gradually applied.  The use of rings however involved
corners in the design of tyres, which when sharp, gave
rise to a number of fatigue failures. In the AWE and
MAWD locomotives built in America, Mc—cormick
tyre retaining clips were used for fastening. Though
effective in retaining the tyre in position laterally, they do
not prevent circumferential movement of slack tyres.

Many tyre fractures, excepting those due to stud
holes have been found to originate from fatigue flaws
developed from the inner surface adjacent to the wheel
centre. Cracks in the tread are however of no importance
since this part is in compression. As cracks on the in-
side of bore tend to open, stresses have to be prevented.
One method is by making the wheel rim stronger. A
wesk rim section which does not give rigid support to
the tyre allows it coatinually to flex between adjacent
spokes. When so flexed, the inner surface will be in
tension while the outer will be in compression. As
such cracks on the inside of the bore tend to open and
are dangerous. The remedy is to make the wheel rim
as strong as possible. The recent trend is therefore
to have a triangular-shaped rim which gives better
resistance to flexing between wheel spokes due to
impacts when an engine passes over rail joints, points
and crossings, etc.
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It hasalso been found that in the case of roughly
bored tyres, tool-marks help in the ingress of moisture,
Corrosion arising from this is a possible starting point
for minute flaws and is therefore undesirable. As
rough machining also gives rise to stress-concentrations,
a perfectly polished surface of tyre bore and wheel
centre is desirable.

CONNECTING AND COUPLING RODS

Like loco. axles, these have to be designed unecono-
mically from an academic stand point to take care of
stresses not susceptible to precise service analysis.
Stresses arising under service conditions include
eccentric loading due to sde play of the leading
coupled axle in relation to the driving axle or frame
under nosing movements of the engine, concentration
of stresses due to rough machining, overloads set up by
suddenly arrested slipping and simultaneous action of
thrust, inertia forces and torque. It has been found
that the rupture of coupling rods either starts from
flanges due to transverse flexure or web due 1o torsion.
Static tests on connecting and coupling rods in longitu-
dinal compression showed that compressive loads
produced a lateral deflection roughly proportional to
the load applied. This has been explained on the
assumption that the loading is never applied exacily
along the central axis of the rod. In the design of
coupling rods, the most critical factor to cover is
bending in the hcrizontal plane since rods do not
generally bend upward but always outward. The
remedy is therefore to increase the lateral strength of
the member against bending bv making the section
rectangular,

Round about 1938, the number of failures both
in the body and ineyes of coupling and connecting
rods reached alarming proportions. The existing
XB, XC, XE rods were found to be weak against
buckling at low speeds. Within a short time, fracture
occurred at low speeds in leading coupling rods at a
point about g inches from centre of driving crank pin
where the normal section or rod commences to be
enlarged to form the eye end. Under all ordinarily
Computed stresses, this is not a position of maximum
stress since the bending moment is zero at this point at
low speed. A mathematical analvsis of the working
stresses by the consulting engineers, M s. Rendel, Paimer
and Tritton in what is now familiarly known as the
£ 1000 report showed that the epidemic fracture of
coupling rods was due to incorrect design based on
stresses computed by traditional methods resulting in
stresses exceeding the capacity of the

: material  In
practice, the mechanisms

are actuated bv dvnamic

N
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forces changing in sign and therefore varying in amount
and by incidental and accidental influences. The
original fluted design of the I type had a variable
thickness of web and width of flange. Cross sections
with large differences in moments of inertia about the
2 principal axes will be weak in torsion. The torsional
rigidity will be less than either and twisting will occur
due to torsional stresses under simultaneous flexure from
compressive load and lateral bending. Fractures from
such stresses would occur at a point where the
transverse section is least. For all scetions other than
circular, the surface would warp. The ideal strut
would be one which tapers elliptically from centre of
length towards ends and which has every wbere- an
elliptical cross section.  As such a section is im-
practicable due to difficulty in machining the profile,
a rectangular section which approaches the elliptical
was chosen as the best compromise. It has torsional
and fatigue values much in excess of I sections.
Though the latter is more economical in material, the
rectangular section being more flexible for lateral
bending could deflect more without the n.xaximum
permissible stress being reached, thus giving increased
resistance to lateral bending or torsion.

The value of the recommendation was however
largely nullified by their overlooking the serious stress
raising effect of external corners under repeated
bemding. In their new design, only aradius of 1/8”
was specified though many failures of connecting rods
did start from an external square corner. On this the
comments of the Metallurgical Inspectorate were as

follows :—

« While most of the designers are aware of
Wohler’s work, very little practical use has been
made of it. ... It does not seem to come easily
to mind that while say 99.9 per cent of the
area of a section may be stressed within
reasonable limits, yet owing to the stress raising
effect on the contour of the remaining o.1 per
cent, the whole of the section is doomed to
inevitable failure. ... R. P. & T have not realised
that an external corner is just as dangerous as a
discontinuity under repeated lateral flexures and
repeated torsion. Actually the rod has fractured
from an external corner. To change from a
girder section to rectangular section of larger
area without rounding the four external corners,
is not removing the cause of trouble ”.

As a result of these remarks, the radius given for
the four corners of the proposed new design of
coupling rods was increased from 1/8" to 3/16".
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This was also dope for all the corners of the
I section of connecting rods.

It would thus appear that the recommendations of the
consulting engineers based on the mathematical
analysis of working stresses should be experimentally
verified by metallurgical examination of broken parts
including a statistical analysis, A broken rod is nothing
more than a test piece broken on a testing machine and
a fatigue fracture may be considered as the autographic
record of what has been happening in service. Since
the value of a mathematical analysis of stresses is
largely nullified by the wide assumptions necessary and
undetermined factors arising from dynamic augment,
harmonic or unharmonic vibration etc., a good deal of
co-operation between the metallurgist and the design
engineer is necessary in solving problems of failures of
stressed components.

LOCO. FRAMES

In addition to supporting most of the weight of the
locomotive, a loco. frame has to stand up to an
enormous number of stresses-bending, tensile and
compression including the reciprocating stresses between
the piston and crank. It was once considered that the
loco. frame should be of riveted construction so as to be
flexible enough to accommodate itself to the track.
The strength and security of bolted and riveted joints is
however based on the assumption that every bolt and
every rivet is perfectly tight. Under the severe condi-
tions of loco. service involving stresses of all kinds,
some measurable and some unknown there is always
slackening of bolts and rivets. The basic assumption
does not therefore hold good. The present day
practice is to design a rigid frame structure.  To
provide the required rigidity, the frame plate must
have a certain thickness in addition to tensile strength.
The steel must also be weldable as many frame repairs
are executed by cutting out the faulty section and
welding a new section of plate in its plate. Though
mild steel is generally used, where weight must be
reduced owing to loading limitations, a low alloy
manganese-copper-chromium steel has enabled the plate
thickoess to be reduced without loss of strength but
with increased corrosion resistance. A rigid welded
structure has also been advocated since this has the
advantage of maintaining correct alignment of moving
parts and increasing the life of bearings.

As a result of experience, electric arc welding which
had for many years been used for minor and unstressed
parts is now being used for making reliable joints for
stress carrying members. Much attention has been
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given of late years to the question of residual stresses
in welded structures and methods of stress relief.
Experience has shown that when every weld is laid in
short runs and peened before the deposited metal has
bad time for conmsiderable cooling, all the stress relief
needed is obtained. The fact that extensive arc
welded repairs depending entirely on welds have been in
service for years without any sign of failure has given
complete confidence in the fully welded frame. There
is here no possibility of corrosion as in pockets
between the spacing of rivets. Complicated shapes
could be fabricated from rolled sections which result
in saving in weight due to elimination of angle knees
and reduction of gussets. There is also no noise from
power riveting hammers.

It will be seen from the above that the permanent
way and the mechanical department of railways are
interdependent. The strength of the track and bridges
are to a large extent controlled by the design of the
Loco. and vice versa. For instance, in view of the
conflicting requirements of the Loco. and Civil depart-
ments, the amount of counter-balance should be
regulated between an upper limit to prevent excessive
hammer blow on track and bridges (which alternately
increases and decreases the static load) and a lower
. limit to guard against undue vibration of the loco.
during running. As a good deal of compromise is
necessary in many instances, it is necessary to base design
on a combination of scieatific principles of the metal-
lurgist, the intelligent aaticipation of the designer and
experience derived from a study of service failures uader
prevailing local conditions. Recognising this long age,
the Railway Board took the initiative in establishing the
Metallurgical Inspectorate during 1909 to 1912 and
the Central Standards Office for railways in 1925, who
by their co-erdination have been responsible for some
of the major investigations in the field of tyres, rails,
motion rods, etc. Recommendations based on such
experience have formed the basis for the drafting and
revision of material specifications in I. R. S. R-32 for
Steam Locomotives.

As track and loco. components are subjected in
service to so many variables like chemical composition,
the frequency of traffic, type of rolling stock, its weight,
speed and state of repair, condition of road bed etc.,
the actual stresses involved are complex which neither
the metallurgist nor the design engineer can anticipate
from purely theoretical consideration. A glaring
example of this is the recent discovery by the Associa-
tion of American Railroads (A. A. R.) that fatigue due
to shear till now thought to be the cause of rail
shelling, is not the culprit but rather the reversal
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between compressive and tensile stresses. Since shelled
spots were frequently observed to start on the underside
of small fins formed on the gauge side of the rail, it
was believed till recently that the fin acted as a notch or
stress raiser in causing a shell crack at its underside.
The formation of fin was considered to indicate a shear
mechanism where the top surface was attempting to
slide past the metal below. Recent work by the
A. A. R. however showed that rails which were ground
to remove fins shelled just as readily as the unground
rails. Further, the values of shear actually observed in
experiments concerning the effect of wheel diameter
and wheel load on rail damage, were found to be far
too low to cause progressive failure by shear stress
alone. On the other hand, strain gauge measurements
of residual stresses in rail heads subjected to track
conditions showed a reversal between compressive and
tensile stresses. While residual compressive stresses
of 20,000 p.s.i. were observed at the gauge corner,
by removing successive layers of metal the residual
stresses were found to be gradually reduced until at a
depth of about 1/8", a stress of 20,000 p. s. i. tension
was found. Such a rapid reversal between high
compressive stresses and temsile stresses is now con-
sidered as the fatigue producing agent in failures due to
shelling.

Messrs. Gelson and Blackwood during their investiga-
tions on stresses on Indian track as early as 1939 had
recorded 12 tons/sq. in. tension in the head on the
outer face of the outer rail. They expected that the
corresponding compressive stresses on the gauge face of
the rail would approach the upper limit of fatigue
when high lateral loads were caused by locomotives.
Such teasile stresses have now been attributed to
secondary deflection of the rail head due to elastic
compression of the web by vertical loads or lateral
flange forces on straight track or eccentric vertical loads
on sharp curves.

A study of rail end failures by the A. A. R, has shown
that a large number of these begin by concentration of
stress at the rough spots or right-angled corners left
by the saws at the rail ends or by the drills at the
bolt-holes. The gouges and burrs around the edges of
bolt holes also function as stress-raisers. Such failures
could be reduced by rounding off the corners. Accor-
ding to the experience of the French Railways,
countersinking the edges after drilling, by a special
milling drill, also considerably reduced the incidence of
bolt hole cracking. Grinding rail end is also
desirable. They also found that the number of bendings
required to give cracks increased as the bolt hole
diameter decreased. As such, the diameter of the boit
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hole was brought down from 35 m. m.. fo 23 m. m.
The frequency of web failures within the joint bar area
and cspecially though the over-stressed bolt hole
nearest the rail end led to a study of the eﬁ'ccfts o.f bolt
hole spacing on rail web stresses in the University of
Illinois Engineering Experiments Station The.se tests
showed that high tensile stresses in a vertical dll"CCllon
are produced under load at the bolt holes and in the
upper and lower fillets at the rail end when .thc track
bolts are tightened to much. The max. tensixlc stress
and possibility of fatigue failure is decreased in all web
areas when the distance between the rail end and the
first bolt hole is increased. As a result of these tests, the
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standard spacing for 4 hole fish plates was changed from
2}"—6" to 34"—6".

Another important experimental finding by the
A. A. R. relates to the endurance limit of a fill sized
carriage axle (6—7 in. dia.) at the section where wheel
is pressed. This is only 17500 p. s. i. as compared
33,000 p. s. i. for that of the usual 0.3 in dia. specimens
machined from surface of full sized axles. The designer
has to take cognisance of this reduction noticed in tests
with full size materials.

(To be Continued)
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TEXTILES SECTION BV AR—

Radiation which is industrially valuable for heating
purposes comes from the infrared wave lengths of the
spectrum. This infrared portion of the spectrum is
customarily divided into two portions, near-in-

FarInkrared for Textile I:inislninq

By W. L. Thomson

Manager, Radiant Heater Div
The Edwin L Wiegand Company, Pittsburgh, Pa.

INTRODUCTION

textile finishing, T would like to tell you some-

thing, which, I am sure, is of interest to every-
one, whether in the textile finishing business or not;
something of general interest, about the increasing use
of electricity in United States industry of today.

BEFORE discussing electric far-infrared uses for

In 1947, use of electricity was about 5 Kkilowatt
hours per man-hour of labor. Today, 10 kilowatt hours
per man-hour are used. Since one horsepower is
equal to 746 watts, or three-quarters of a kilowatt, each
industry employee now has helping him about 13
horsepower in electrical equivalent.

Now, a large, well-trained man can deliver one-eighth
horsepower but only for short periods of time; so, if
men were used to replace this 13 electrical horsepower,
it would require at least 106 men working at maximum
effort to deliver only intermittently the power which is
being supplied per man-hour by the American electrical
industry today.

At current average industrial electric power rates, less
than 2} cents per kilowatt hour, the electrical equivalent
of 106 man-hours can be had continuously, three shifts a
day and seven days a week for under 25 cents per hour
or about $. 0024 per equivalent electrical man-hour,

This low cost bears no taxes or fringe benefits. The
power 1t represents is available day in and day out and
is one of the predominant reasons for our industrial and
economic success.

[t is predicted that our overall use of electric power
will more than double each 10 years and at decreasing
relative costs.

In order to assist people in industry to better
realize the values to be obtained by increased use of
electricity, the Industrial  Electrification Council was

recently formed, choosing as its first mission to industry
the formulation of an educational course in the uses and
applications of metal sheath electric heaters to a wide
variety of industrial process problems. The Metal
Sheath Heater Course has now been given by 32 electric
utilities to tmore than 6,000 industrial power user
personnel ; plant engineers, process engineers, mainte-
nance men and others interested in process and comfort
heating problems in their various industries.

To show how important this can be to you, it is
interesting that one utility has given the course six
times in the same area. For the first session, the class
consisted of 30 people. Each session grew progressively
larger until at the sixth session 82 people showed up,
most of them from plants that had already sent others
of their personnel to take the course. So, if your local
utility company has not as yet offered the course in
Metal Sheath Heaters sponsored by Edison Electric
Institute, ask your electric utility power salesman when
the course will be given. It will do wonderful things
for your business in prumoting economy, automation
and above all, profit.

FAR-INFRARED RADIANT HEATING

Radiant heating is probably as misunderstood as any
subject could be, for the simple reason that peorple
usually attack it with what is sometimes called ‘¢ the
concrete mind ’—one which is thoroughly mixed up and
permanently set.

Actually, radiant heating principles are very simple
and its uses date back to the time of the ancients who
used it to evaporate water for making salt, for drying
fish, etc. There is no reason today why we could not
continue to use solar radiation in industry except that
it is not continuously available as at night or on rainy
days and is not casily subject to control.

Radiation cannot be stored as such, so, of necessity,
if radiation is to be useful in industry a source must be
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found which is available where needed, economical to
apply and use, and subject to easy control in a wide
variety of industrial processes. Very largely, radiant
heating in industry is dependent upon electric power as
a source, and fortunately this is now almost universally
available.

The reason radiation is valuable, and this applies to
all kinds of radiation, is because it travels from source
to the point at which it works with the speed of light.
It also travels through most gases without any loss, and
for that reason all of the radiation which is accepted by
a given piece of work is turned into heat, that which is
rejected or reflected can be returned to the work with a
reflector.

Fig. 2

frared ” with wave lengths upto 0.7 micron end far-
infrared with wave lengths ranging from o.7 micron to
1,000 microns. Near-infrared comes from high tem-
perature sources, such as the glass-enclosed infrared bulbs
used by Ford Motor Company 20 years ago for paint
drying.

Far-infrared comes from lower temperature sources,
such as metal sheath heaters, and this radiation is
characterized by the interesting quality of * color
blindness.” This means that all colors from black to
white ““ see ” far-infrared radiation as varying shades of
gray, and, therefore, work materials of all colors can be
heated at practically the same speed. This can be very
important in any business where wide variety of colors
must be handled.

Another advantage of far-infrared is that, because it
comes from low temperature radiant sources, these
sources cannot be a source of undesirable glare.

In industrial fields the metal sheath heater as a source
of far-infrared can take many forms and has many
advantages. Being encased in a metal sheath, all
clectrical parts are enclosed for safety and long life.
The device is splashproof and shockproof and is easily
subject to control. The metal sheath heater can be
made in a variety of volt and watt ratings, and radiation
from it can be spread out over the widest widths with
perfect uniformity.

Fig. 3
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Fig. §

Uniformity becomes highly important in such opera-
tions as resin finishing where maximum cure without
degradation is essential to maximum user satisfaction
with minimum use of resin all perfectly cured.

Numerous requests make it seem desirable that the
subject of resin finishing be reduced to more of a science
than at present.

Several years ago investigations were started in the use
of far-infrared metal sheath heaters for curing paper-
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Fig. 7

resin combinations. To date many interesting and
veluablc results have been obtained on a Iaborator); basis.
Since the paper and textile industries are not entirely
pnlikc in that they both deal with fibrous materials i‘l
is felt that some contribution could be made in the reysin
finishing field if a comprehensive program of develop-
ment could be evolved. Results of our investigation in
the paper industry are gladly made available to all who
are interested.

' Far-infrared can be valuable in prevention of migra-
tion of dyes and resins which result from liquid flow
from one place to another in fibrous materials.

~)
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Migration will invariably be caused by lack of
symmetry in any of the forces which may cause liquid
flow. Among these forces are gravity and evaporation.
Counteracting evaporation from one side of a piece of
goods by inducing evaporation from the other may be a
means by which equality of liquid flow is restored. In
general, it seems that the application of far-infrared to
the side of goods toward which migration is desired has
a corrective influence. Here again is another of the
many problems which needs evaluation from a laboratory
standpoint.

In order to give you a better idea of what equipment
is available, how it is applied and how it works and why,
here are a number of illustrations.

Fig. 1 illustrates the fast heating quality of far-infrared
as compared with slow convection. The frequent time
saving of 85 percent is due to the fact that infrared
penetrates the boundary film of air which surrounds and
adheres to the surface of each fibre in a piece of goods,
yarn or thread. Travelling with the speed of light,
radiation penetrates the boundary film and causes fast
heating of the fibre without the necessity of heating the
air around it.  This mechanism is the universal attribute
of far-infrared and accounts for its popularity in the
many industries where it is used.

In Fig. 2 is shown the type RAD radiant heater
consisting of a metal sheath electric heating element
mounted in an aluminium extrusion bearing a parabolic
polished aluminium reflector. This is one of the earliest
forms of metal sheath far-infrared heating devices built
and although it has been supplemented by others, it is
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Fig. 9

the device used in heating on tenter frames because it
can be rotating in the event of work stoppage and as
supplemental heat in hot flue dryers where high ambient
temperatures do not affect its all metal construction.
Available in a wide variety of lengths, volt and watt
ratings, the type RAD radiant heater is adaptable to a
wide variety of high- and low-intensity heating applica-
tions.

In Fig. 3 is shown the type RP radiant panel designed
to furnish high intensity far-infrared over large areas.
Use of this construction minimizes elecirical and mecha-
nical connections to be made when covering large areas
with radiation. Composed of metal sheath heaters
mounted on an insulated frame with reflector and bus
bar connections, this construction represents the ult mate
in economy and ease of application where areas of radia-
tion are needed.

In Fig. 4 is shown the type U-RAD radiant heater,
an adaptation of the construction shown in Fig. 2, and
designed to give variable areas of high-intensity radiation,
Each of the two elements shown is available in a variety
of physical lengths, volt and watt ratings, and combina-
tions of any two of six different physical lengths may be
combined in the extruded aluminium housing to produce
twenty-sevea different heated lengths. They may be used
singly or in pairs as shown. This device has very consid-
erable economic value where webs of different widths must
be har{:dled at different times.  Extreme economy in the
use of wattage is thus made avaj - i
drying and resin finishing. fable for pre-heatng,

In Fig. 5 is shown one of the seven models of the
style FR glass lamp replacement element designed 1o
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Fig. 10

replace glass lamps of 375-watt to 1200-watt rating,
This device bas very material value in the textile industry
since it is oot only glareless but also splashproof and
shockproof and delivers radiant energy in a broad, flat
heat pattern. Models are available for practically all
existing glass lamp replacement purposes.

In Fig. 6 is shown a group of four type RP radiant
panels placed face to face ahead of a loop dryer with
initial evaporating capacity of 9oo pounds of water per
hour. In an effort to increase the capacity of this dryer
by 2§ percent, it was decided to preheat the goods
before they enter the dryer by use of radiant panels with
installed capacity of 86.4 Fkilowatts. The drying
capacity was actually increased from 900 pounds per hour
10 1284 pounds per hour or arn increase of 42.7 percent
with an ecopomy of 0.225 kilowatt hours per pound of
water of increased drying capacity.

Although usually used on an enclosed tenter, type
RAD radiant heaters are shown in Fig. 7 on an open
tenter. These heaters are rotatably mounted so that

oo can be turned off the work in the event of
rad‘l’:;(;: Complete information as thus far determined
S10 -
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Fig. 11

Fig. 12

on resin finishing is available in “ The Textile Report

on request. In Fig. 8 the heaters are shown rotated
off the work with the tenter stopped.

In Fig. 9 is shown the operating view of a pre-
boarding machine powered with type RAD radiant
heaters and having a capacity of 305 dozen pait of socks
per 8 hour shift.  Fig. 10 shows this machine in the
open (for maintenance) position. A similar steam-
opfratcd device has a production capacity of 230 dozen
pairs per 8-hour shift. Operating cost of the steam
machine is 7 cents per dozen and of the electric machine
S cents per dozen showing a saving of 28 percent in
operating cost for the electrically operated device.

%

September 1957

Initial cost of the steam machine is $5000.00 against the
electrical machine at $3200.00. The installation cost of
the electrically operated machine is copsiderably less
than that of the steam machine since no boiler capacity
is required. Furthermore, the electrical machine may
be operated at any time regardless of availability of
steam supply. Electric capacity is 12.8 kilowatts in type
RAD radiant heaters and the time of exposure in the
heated zone is 6-8 seconds.

In Figure 11 a thin web of cotton linters is being roll
printed with pelyvinyl chloride. Prohibitive cost and
space requirement for steam drying equipment dictated
the use of type RP radisnt pancls mounted above the
web after the printer as shown in Figure 12. Drying
time is two second at a power cost of less than one tenth
of the acceptable power cost of $.003 per square yard.

Wide interest in industry as to the economy and
efficacy of straight water evaporation by far-infrared has
led to extended investigation at a leading university. In
Figure 13, cost of steam evaporation is compared with
that of eclectric evaporation using type RAD radiant
heaters. From the curves it is seen that, at a steam cost
of 75 cents per thousand pounds, an evaporating rate of
2.5 pounds of steam per pound of evaporation would
give an evaporating cost of .18c  per pound of evapora-
tion. The same cost would be shown by an economy of
.250 kilowatts per pound of evaporation and a power
rate of .75 cents per kilowatt hour,

The indicated economy of o.250 kilowatts per pound
of evaporation is not at all unrealistic since the test work
leading to this figure was performed at room temperature
whereas goods entering a radiant dryer will be preheated
somewhat by previous operations. It is believed that
interesting economy will be demonstrated if all of the
realistic costs of steam operation are taken into considera-
tion before comparisons are made.

QUESTIONS AND ANSWERS

Question : s it possible that the element itself loses
efficiency after a certain length of time? In other words,
does it drop in efficiency ?

Answer :  Actually it is found from practice that the
metal sheath radiant heater will draw the same wattage
from the day it is first connected until itis no longer
usable. The filament of a lamp tends to evaporate and

the wattage slowly goes down.

Q: In other words, there is no deterioration in the
element itself ?
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Cost of water evaporation from textile webs.
Chromalox radiant heaters vs steam

A: Not until, all of a sudden, its normal life has been
expended. It’s one of the peculiar things about the
business. The drop in wattage, in a normally made and
normally used metal sheath heater is practically negligible
over the whole life of the heater, and, of course, wave
length is determined by the temperature of the source.

Within a typical 10,000-hour life, the resistance will
stay within 5 per cent of the original resistance, so,
therefore, the wattage output is the same and the tem-
perature on the sheath does not vary. The wave length
stays substantially constant. A metal sheath heater of
any type, not just the type here, burns out by straight
open circuit or short circuit. It does not gradually
deteriorate.

Q: Atteation has been drawn to the fact that other
sheaths are more efficient for some of these types of
heaters, other than metal. Ceramics is an example, Is
there any engineering basis to this?

A: Well, to answer your question, and te try to do it
50 no one is further misled, the difference between the
radiant ability of any source as against any other source
is a characteristic of the surface known as its emissivity.
A surface which is largely non-emittive will not radiate
well and its temperature must rise. The rise will
continue until the wattage input is entirely dissipated by
radiation, convection and conduction. If a surface is
highly emissive, it means it will radiate well aad operate
at a low temperature. Frankly, emissivity is one of the
things that enters our art but very little for the very
reason that emissivity is so high that there is very little
chance of improving it by a choice of other materials,
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Choice of sheath material is largely a function of
ability to withstand temperature and as far as a ceramic is
concerned, it might have great disadvantage in terms
of strength, shock resistance and adaptability to being
given a variety of shapes.

Q: In most of the pictures applying to electrical
beaters that you have shown, the heaters were on the
upper and lower surfaces. Where vou have a condition
with heaters on the upper surface 7 What materials do
you recommend to do the best job with regard to
reflectance of the radiation ?

A: We have found from practice that anyching
which is coated with aluminum or made of aluminum is
an excellent far-infrared reflector. In the early days we
dida’t know too much about the business of reflectivity,
and we equipped our radiant heaters with a nice, bright
aluminum reflector. The brightness hasn’t a thing to
do with it, as a matter of fact, because we now furnish
dull aluminum-coated steel as reflectors. In large
operations where you need the strength of steel and the
reflectivity of aluminum, this combination gives an
admirable result.

The aluminum-coated steel now is only available in
a very rough alaminum coating. It is absolutely non-
reflective, as far as visible wave-lengths are concerned,
and vet it is as reflective as polished aluminum, meaning

hard to heat because it is a good reflector. There are
ways to counteract this. For example, put the reflective
metallic piece of goods into a box with some more
reflectors around it. Bottle in the radiation, and if
the work reflects the radiation, make it reject to a
reflector, which bounces it back again.

Q: The reflectivity of anodized aluminum is only a
fraction of that of metallic aluminum. Now, if a ceuple
of molecules of aluminum oxide appear as a layer on a
surface of aluminum, what happens to the reflectivity ?

A: The normal and invisible layer of aluminum
oxide which you find after finishing aluminum 1is
apparently not reflective and is therefore penetrated by
the radiation. If a thick coating of oxide is put on an
aluminum reflector, then the coating becomes the
reflector because the radiation will not see through it to
the aluminum underneath. That is why on the curve
(sce Fig. 14) it shows anodized (oxidized) aluminum as
a poor reflector of far-infrared radiation. In other
words, the radiation does not see through the anodized
surface. That surface is the reflector and it is a
pOoOr One.

In all of these things great care is necessary to evaluate
what goes on and to then determine the answer.
I remember, as an example, when developing the
foundry practice of shell molding, which is the art of
putting resin in sand and then curing the resin in the
sand to make a hard shell, a radiant heater with a nice
shiny aluminum reflector in it was used. The reflector
turned black in two or three cycles because of the fuming
of the plastic resin binder.

We thcught we would be unable to do the job but it
turned out that the black coating on the reflector became
a very good absorber, and because of this it got hot and
became a radiator. So the reduction in radiating
efficiency was practically nothing.

MORE PRODUCTION OF ENGINEERING GOODS

Light engineering industries in India recorded a substantial increase in production in 1956, compared with
19s5. Production of sewing machines rose from 100,000 to 127,000, bicycles from 00,000 to over 600,000, type-
writers from 500,000 to about 1,300,000, umbrella ribs from 295,000 dozen sets to nearly 500,000 dozen sets and

- elding el vir. oo- from 121,20 feet to 180,000 feet.

September 1957

JOURNAL OF INDUSTRIAL ENGINEERING 47

New nevelopmenls in Peroxide meaclﬁnq

By J. L. Moore and T. E. Bell
Delaware, U. S. A,

The authors discuss several developments of mafor importance, which have attracted considerable interest during

the past three years. :
process, some with the mechanics and some with both.

Some of these developments are concerned primarily with the chemistry of the bleaching

Considerable coverage is given the single-stage continuous bleaching process, after which single-stage kier bleach,

non-silicate bleach, and new equipment are briefly discussed.

you some of the significant recent develc?pments in

peroxide bleaching which are of special importance
to the Southern cotton textile industry. We‘ cqtamly
feel indebted to Prof. Campbell for his invitation to
address you on this interesting subject.

IT is a pleasure to have this opportunity to discuss with

INTRODUCTION

As most of you are aware, there has been what might
almost be called a revolution in cotton bleaching fnetho_ds
since the introduction by Du Pont, in co-operation with
Capnon Mills and Renfrew Bleachery, of the ﬁ.rst
commercially successful continuous peroxide bleaching
process in 1939—I1940. From a rather small and some-
times shaky beginning, this process has grown u.nul
today an estimated 859, of all blcachiqg of cottc?n piece
continuously with peroxide. In
addition, a large quantity of vat-dyed cottons is oxi‘dized
with hydrogen peroxide or sodium perborate. Allin 'all,
the cotton textile industry and the peroxygen chemical
industry have many mutually interesting points of contact.

goods is carried out

Of major importance, and therefore worth discussing
at this time, are several developments which have attract-
ed considerable interest during the past three years.

f these developments are concerned primarily

Some © )
process, some with

with the chemistry of the bleaching
the mechanics, and some with both.

3LE-STAGE CONTINUOUS
SING BLEACHING PROCESS

We believe that the most important dgvelopmcnt of
the past three years is the single-stage continuous bleach-
ing process, which was announced at the 1954 annual
meeting of the AATCC in Atlanta.

Those of you who were associated with the car!y
development of the continuous peroxide process ‘w1ll
recall that it was conceived as a single-stage operation.
Even in its early development the comi.nuous pe'rox|de
process produced acceptable rcsults.nn bleaching a
number of fabric constructions iri a single-stage. The

two-stage process was developed to take care of those
fabrics which could not, at that time, be bleached success-
fully by single-stage. We are confident that, had
the knowledge of steam conditioning, cloth saturation
and chemistry of the process been as great 16 years ago
as it is today, the majority of centinuous bleaching
ranges would be single-stage rather than two-stage.

Since our earlier report (1), a great deal of laboratory
and field work on this process has been done, and it may
now be justly considered commercially successful. Several
ranges have been running for more than a year, and
many more are either in the construction or the planning
stage.

As those of you who have investigated this process
will agree, it is extremely simple in its basic concept.
Theoretically, and practically on seme fabrics, it is
possible by simply saturating a piece of grey cotton
fabric with an alkaline peroxide solution, squeezing to
remove excess moisture, heating to 180°-212°F and
storing from 60 to 9o minutes, to produce a piece of
cloth comparable in nearly all respects to that produced
by the most elaborate multistage system. In most cases,
of course, it is not quite so simple since many fabrics
require desizing, souring or mild scouring as a preliminary
treatment, either to improve results, reduce costs or both.

TABLE—I

Comparison of quality of fabric produced by single-stage
and rwo-stage bleach processes

AVERAGE ANALYSES
Single-stage Two-stage

Hunter Whiteness 87.2 86.5
Fluidity, Cuam 6.3 4.9
Non-cotton, % 0.98 0.43
Enzyme extractables, % 0.16 0.17
Qils, fats, waxes, ©, 0.26 0.26
Ash, % 0.28 0.22
Absorbency, seconds 1.9 2.5
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To give you some idea of the quality of fabric produced
by this simple method, we have prepared a table which
compares average results from 27 samples run with the
new single-stage process with 23 samples run with the
two-stage process. (See Table I)

The figures given in Table I are average results; the
tests were not all made in exactly the same manner.
About half of the single-stage samples were analyzed in
accordance with the methods described in the 1955
AATCC Year Book ; the balance by a modified methed
in which each sample was tested successively for water
extractables, enzyme extractables, fats, oils, waxes and
ash. The two-stage samples were analyzed by older
methods, but substantially in accordance with the AATCC
methods. These analytical differences affect the averages
somewhat and the data are given simply to provide order-
of-magnitude figures,

The figures in Table I indicate that the bleaching
results obtained with these processes substantially
the same. We attribute the higher non-cotton value
obtained in the single-stage process to a residue of
converted waxes; this is definitely beneficial, since it
increases weight and improves the hand and absorbency.
We believe that some of the water-resistant fats and
waxes are converted by hydrolysis to products of lower
molecular weight, which actually serve as wetting or
rewetting agents.

To achieve the results presented earlier, careful atten-
tion to the bleaching process is essential. It should be
remembered that, in the single-stage method, all process-
ing takes place in one step and that careful control is
necessary to get consistently satisfactory results.

While the methods and formulas used vary with the
fabric being processed, the end result desired and the
equipment available, there are certain general conditions
which apply. The following is a basic method, which
will give good results on most fabrics in most equipment.

SINGLE-STAGE PROCESS

Pre-treatment
1+ Singe: Except for knit goods, most fabrics are
sinéed, using the conventional equipment best suited to
g £
the fabric.

. Desize: In many cases an enzyme desizing is
” This is carried out by saturating

: : irable.
necessary or dest | .
uench box of the singer, with

the cloth usually io the q
.25, Enzyme desizing agent

. ¢+ Wetting agent
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more power to the people
in the second five year plan

From 11,000 million units to 22,000
million units is, indeed, a spectacular
jump, but that’s the increase in electricity
generation proposed in the Second Plan.
The Plan also envisages 35,000 miles of
new transmission lines.

The significance of this increased gene-
ration—and more lines—is that electricity,
the ultimate in service, will reach out its
helping hand to more factories and farms
and homes—adding up impressively to the
sum-total of the nation’s well-being and
prosperity.

In bringing the benefits of electric
supply to more people, in more places,
ALIND will continue to play its part.

Pt 1N

THE

ALUMINIUM  INDUSTRIES

LIMITED

India’s largest manufacturers of
aluminium cables & accessories

KUNDARA S. INDIA

Managing Agents :
SESHASAYEE BROS. (Trav.) PRIVATE LID.

September 1957

Scour and Bleach

The cloth is washed after desizing and then saturated
as follows:
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In cases where complete freedom from residual starch
is not a requirement, the process can be modified by
eleminating the enzyme pretreatment and substituting
for it either a mild scour with a wetting agent and a
phosphate, such as sodium tripoly-phosphate, or a grey

i 0.3—0.5%, Caustic soda (100%,)

2.5~3.5% Albone 35 hydrogen peroxide
1.5—2.5", Sodium silicate 42° Be

sour.

0.3—0.5%, Borax decahydrate

dyed fabrics.

Following saturation, the cloth is squeezed to
100—110°, liquid, to remove excess chemicals and water.
It is then heated by steam to 205 —210 F and stored in
a J box for 6075 minutes to complete the reaction,

TABLE—II

The single-stage process is not limited to white goods,
but is effective also on goods to be dyed and on yarn-
Dyes which ordinarily stand the two-stage
process are satisfactory also in the single-stage system.

The chemical cost of operating the single-stage system
is somewhat higher than the two-stage process but the

Estimated cost and inpestment comparison.  Single-stage vs two-stage systems for continuous peroxide

bleaching of woven cotton fabrics

NotE : This estimate is based on an annual production of 50 million yards of 8080 fabric weighing 4 oz./yd.

or 12,500,000 pounds.

Essential materials Unit price Units used Single-stage Units used Two-stage
mz;ggy;rogen peroxide 18 ¢ 3.0% $67,500 1.0%, $27,000
Sodium silicate 3 ¢ 2.0%, 7,500 1.0% 3,750
Caustic soda 3.4¢ 0.5% 2,100 4.1% 17,400
Borax 4.5¢ 0.3% 1,700 —
. Total cost-—essential materials $78,800 $48,150
) U[lll[les Single-slage Two_s(agc
) Wa(ér R 10¢/M gal 3M gal’tooo lb  § 3,750 6M gal/1000 1b $ 7,500
) Steam 60¢/M Ib 1M Ib/1000 Ib 7,500  2M Ib/1000 Ib 15,000
Power 1¢/kw-hr 28 kw-hr/1000ib 3,500 47 kw-hr/1000 Ib 5,850
Labor (3 shifts) $2.00/hr 1 man/shift 12,580 2 men/shift 25,000
Overhead 509, of operating labor 6,252 12,500
Employee benefits 159, of operating labor 1,900 3,700
Maintenance 3Y% equip, 1% bldg 3,300 5,300
Taxes & insurance 19/ equip & bldg cost 800 1,300
Depreciation 89, equip, 4% bldg 9,800 15,800
Total utilities, etc. $ 49,300 $ 91,950
Total operating cost $ 128,100 $140,100
Estimated operating saving § 12,000
Investment e i ~
Equipment cost 417", for
Installation $100,000 $160,000
< Buiidings 72,000 120,000
Total $172,000 $280,000
Savings on Investment $108,000
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over-all operating costis lower. Additionally, there is
a very large saving in capital investment, which for
a pew mill is often the deciding factor. Table II
covers both operating and investment costs and shows
clearly that, under today’s conditions, a new single-stage
system is much more economical than the two-stage
process.

ADVANTAGES OF PROCESS—

(1) Lower Initial Investment.  The initial investment
per unit of cloth produced is approximately 60%, of the
investment required in a two-stage system of equal
capacity.

(2) Lower Operating Cost. There is a slight advantage
in operating costs and in many cases, they are lower
than those of the two-stage process.

(3) Excellent Results. Analyses of fabrics bleached
with both one—and two-stage processes indicate that
results with the single-stage method are equal to and often
superior to those obtained by the two-stage method.

(8) Less Mechanical Handling. Since one ] box and
the saturating and washing equipment usually employed
in the two-stage range are eliminated, there is much less
mechanical handling.

(5) Less Utilities.  Due to the reduced equipment
necessary, requirements for power, water and steam are
substantially reduced

(6) Labor. The labor required per unit of cloth
produced is approximately two-thirds that of the two-stage
system.

(7) Space. The building space required is about 60%,
a particularly important detail when new equipment
m.ust be installed in existing buildings.

(8) Increased Production.  In mills now operating
two-stage system, production can be doubled by splitting
the existing range in two and operating as two single-stage
systems. Usually the purchase of one extra washer will
be the only additional investment required.

SINGLE-STAGE KIER BLEACH

The single-stage process is also adaptable to batch
bleaching in Kiers, slack washers or package machines.
Since kiers are still used in some mills, a process such as
this can frequently be used to increase production or
reduce processing time.

The following is a description of a general method
which has been found satisfactory. The particular fabric
used in this case was 80X 80, 4-yd. print cloth, but the
process can be adapted to a wide variety of fabrics by
making minor changes in formula or procedure.

The cloth (8,000—8,300 1b.) is signed and than saturat-
ed with, an enzyme desizing solution, stored for a period
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and then vt.'ashed with warm to hot water into the kier.
A met.:hamcal kier piler using an alkaline peroxide
bleaching solution is used to load the goods into the kier.

The bleach solution charge is made up to contain:
205 lb. sodium silicate, 6 gal 50°, liquid caustic soda,
35 Ib. Borax, 175—250 1b. Albone 35 hydrozen peroxide,
5—10 lb. wetting agent and detergent. The chemicals
are dissolved in 1500—2300 gallons of water, depending
upon the water carried into the kier by the goods. The
solution is heated to 110°F before being run to the kier.

When all the cloth has been loaded into the kier, itis
kfcld in place by stainless-steel chains. The bleach
liquor is circulated through the goods and heated to a
temperature of 190°—200°F over a period of 1} hours.
Bleaching is carried out at 190°—200°F for 4 to § hours.
The bleach charge is drained to the sewer and the goods
washed in the kier with hot water. Following this, the

cloth is pulled through a washer containing warm to hot
water to the white bin.

Results of the single-stage kier-bleach are equal to the
customary two-boil peroxide method. While the
chemical cost is somewhat higher, the over-all bleaching
cost is, in most cases, comparable to, if not lower than,
that of the two-stage kier process. The single-stage kier
process has the further advantages of doubling produc-
tion if required, and decreasing the mechanical handling,

which is very important if fragile fabrics are being
processed.

NON-SILICATE BLEACH

_ During the past two years, there has been increased
interest in bleaching formulas which do not contain a
silicate for stabilizing purposes.

Non-silicate formulas have been used for textile bleach-
ing, particularly in the wool-bleaching field, where tetra-
sodium pyrophosphate replaced silicate maay years ago.
Some fifteen years ago, a process based on a formula
containing sodium peroxide, magnesium sulfate and tetra-
sodium pyrophosphate was developed for bleaching cotton
knit goods. This was successfully applied to batch bleach-
ing in kiers and slack washers, but was never used exten-
sively in continuous processing.

A grear many attempts have been made, mostly
}msuccessful, to develop a formula which would elim-
inate silicates in the continuous peroxide bleaching

process and still do a satisfactory bleaching job at a
rezsonable cost.

Successful large scale trials employing the following
formula have been carried out :

~f
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1.59, Albone 35 hydrogen peroxide
2.0%, Sodium tripolyphosphate

0.1%, Epsom salts
0.2%, Perma Kleer 80 dry beads

The headtank solution which feeds the sat\.xrator is
made up at about § times the above concentration. At
80° F, the solution is stable for 4 to 8 hours.

Preliminary data indicate that the above formula can
be modified for single-stage bleaching by both the
continuous and kier processes.

In these trials, the goods were caustic-treated, washed,
soured with sulfuric acid and washed prior to the
peroxide bleach. We would like to point out that our
most successful non-silicate runs have iocluded a sour
between the caustic scour and the peroxide bleach.
This seems to be belpful in improving the stability of
the bleach bath and also in keeping the fluidity low. It
may not be necessary in all cases, but should be given
consideration.

Aa indication of the results to be expected may be
seen in Table III. The fabrics were bleached in the
two-stage continuous process.

As is obvious from these data, the nonsilicate process
compares favorably with the more usual silicate method,
and can be used as a substitute if conditions necessitate.
It is simple to use, and requires no special handling or
controls. It is available without license to all peroxide
users in the United States.

Since it is a little more expensive chemically ( about
$1/1000 1b. ) it will be used most advantageously in
mills where scale is especially troublesome. In these
cases, reducing the damage done to goods being
prepared for dyeiog and eliminating the cost of periodic
shut-down for descaling may more than compensate for
the higher chemical cost.

EQUIPMENT

No paper on new peroxide bleaching developments
would be complete without some reference to new
equipment. In the past two years, Proctor & Schfvartz,
with assistance from Du Pont, has perfected a single-
stage system for cotton knit goods which uses 8 catenary
conveyor belt for cloth storage jostead of a J box. This
is in successful operation at 2 Southern mill, and it isa
real contribution to the art of peroxide bleaching.

Ever since the first J box was designed and built,
there has been 2 demand for improvements w:'hich
would permit operation at highcr' speeds, .at higher
temperatures and with less mechanical har?dhn{; of the
cloth. Du Pont, with the help of the engineering staff
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TABLE I1I
Average analyses of cloth processed with and without silicate

TyYPICAL ANALYSES
Non-silicate Silicate

process process
Hunter whiteness 87.0 86.5
Fluidity, Cuam 7.1 4.9
Non-cotton, % 0.49 0.43
Enzyme extractables, % 0.13 0.17
Oils, fats, waxes, % 0.18 0.26
Ash, %, 0.03* 0.22
Absorbency, seconds 1.2 2.5

*Goods were soured after caustic scour

at Jos Bancroft & Sons, has recently redesigned the J
box to do all of these things and also to reduce the initial
cost. This has been done by removing part of the
heater tube, by moving the steam distributor to the
front of the J box, and by simplifying the piling
mechapism. This results in a J box of improved
operating characteristic, which is especially suited to
preparing goods for dyeing.

Any existing ] box can be changed over to this new
design at a reasonable cost, and a number of mills bave
already made the conversion.

There are also underway studies aimed at improving
the continuous process by increasing the speed of bleach-
ing and thus decreasiog the size of the storage chamber
required. These studies are past the laboratory stage,
and are now being developed in the machine design
section of a prominent manufacturer of textile equip-
ment. When perfected, the textile industry will be
advised promptly.

SUMMARY

The past several years have seen the perfection of a
new single-stage bleaching process, a new silicate-free
formuls, and new types of storage units for continuous
processing as well as a start toward still better processes
and equipment. For much of the incentive to do these
things, the chemical and equipment manufacturers are
indebted to the textile industry. With their help and
cooperation, we arc certain that the progress outlined
today will continue on an cver increasing scale, with
benefit to all concerned.
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The Du Pont Solo-Matic meacllinq Process

By H.D. Terhune, E. |. du Pont de Nemours & Co., Inc,,
Delaware, U.S. A,

developed and perfected by Du Pont is an

advanced method for bleaching woven cotton
textile fabrics of all types and weights. The simplicity
of the Solo-Matic process with its inherent advantages of
a single chemical bleaching treatment and reduced
mechanical handling of cotton fabrics makes this method
of bleaching the natural successor to multi-stage contin-
uous bleaching processes. The Solo-Matic process is the
answer to the ever increasing costs for labor, building,
and fabrication of textile processing equipment. It is
also the answer to the ever increasing demand for higher
quality finished fabric.

THE Solo-Matic continuous bleaching process,

Of the many features of the Solo-Matic process, the
simplicity and mildness of the chemical treatment of the
cotton is particularly outstanding. Following any
conventional pretreatment such as desizing or souring,
the cloth is washed or mildly scoured before it is saturated
with an alkaline peroxide solution and stored hotin a
J-box for the bleaching action to take place. For some
end uses the cloth requires only a simple scouring
treatment before bleaching. No caustic treatment of the
cloth is required. In addition to its primary function of
whitening the cotton, the chemical formula used by the
Solo-Matic process is designed to modify the natural
cotton impurities to facilitate their removal when the
bleached cloth is washed on removal from the J-box. By
carcful adjustment of the balance between alkalinity,
peroxide concentration and bleaching temperature, the
Solo-Matic process can produce bleaching results superior
in many respects to any other commercial cotton bleach-
ing process.

The Solo-Matic process is designed to bleach any type
and weight of cotton fabric normally bleached by any
multi-stage bleaching process. Fabrics bleached by the
Solo- Matic process are properly prepared for fimishing
white or dyeing. The whiteness of the bleach produced
by the single stage process is equal to any other process.
If less than maximum whiteness is required for fabrics to
be dyed or otherwise aftertreated, the degree of bleaching
obtained can be easily controlled by minor chemical
adjustment of the bleaching formula.  Fabrics bleached
by the Solo-Matic process compare favorably in a.ll
respects with multi-stage process bleaching results. This
is clearly shown in the following analysis

OUPONT 3INGLE STASE
CONTINUOUS DLEACHING SYSTEM
{ Mope )
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DUPONT SINGLE STAGE
Srean CONTINUOUS BLEACHING SYSTEM
” {Open~ Width )

L. suvent ptosuaves o comsiar stoesruenr

Solo-Matic ~ Multi-Stage

(Avg.of 27  (Avg. of 23

samples) samples)
Hunter Whiteness 87.2 86.5
Fluidity Cuam Rhes 6.3 4.9
Noncotten %, 0.98 0.43
Water Extractables ¢, 0.43 —
Enzyme Extractables 0.16 0.17
Fats, Oils, and Waxes 0.26 0.26
Ash 9, 0.28 0.22
Absorbency, seconds 1.9 2.5
Alkalinity as ¢;, Na,o 0.08% —

The significant and important difference between
multi-stage and Solo-Matic bleached fabrics is in the
absorbency and total non-cotton content of the two
fabrics. The bigh absorbency of fabric bleached by the
Solo-Matic process is 8 distinct advantage in dyeing and
other afterbleaching treatments. Rapid absorption of
dyestuffs is particularly importapt for fabrics dyed
through continuous pad-steam ranges. One will has been
successfully slop-pad dyeing Solo-Matic bleached cloth
for over a year. The slightly higher non-cotton content
of cloth bleached by the Solo-Matic process is responsible
for its fuller hand and greater weight as compared with
fabrics bleached by other methods. These desirable

characteristics are not readily obtainable by conventional
bleaching processes.

S ovome sqummeves o cmeser | Gcrhecnsmeact SOaeCnt

Fabrics formerly difficult if not impossible to dye after
continuous bleaching are easily dyed without defects after
bleaching by the Solo-Matic process which involves the
use of a mioimum of mechanical equipment. In the
Solo-Matic process, the natural waxes which protect the
cotton from crease, bruise and friction marks are not
removed until the fabric passes through the final washing
treatment. This is one of the most important features
of the Solo-Matic process.

The new Du Pont type J-box was specitically designed
for the Solo-Matic process; however, other types of
J-boxes and conveyor systems are readily adaptable to the
process. The new J-box retains the exclusive Du Pont
patented feature of heating the cloth before it is stored in
an insulated chamber to permit the bleaching action to
take place but the original cloth heating chamber has
been redesigned to minimize mechanical handling of the
cloth as it passes into the storage chamber. A new
steam control system feeds the correct amount of steam
to the J-box to heat the cloth efficiently and prevents
wasteful loss of steam through the cloth entrance to the
heater chamber.

The new J-box has fewer moving parts than earlier
J-boges. The new J-box is therefore less costly to
construct and it requires less maintenance to keep it in
perfect operating condition. An additional feature of
the new J-box is that only a few minor mechanical
changes by mill personnel are required to convert an
open width box to rope or a rope box to open width.
These features along with other design improvements in-
sure bleaching results of uniform excellency when the new
J-box is used in conjunction with the Solo-Matic process.

Mills having older type Du Pont J-boxes can obtain .

all of the advantages of the new J-box by a simple
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conversion job that can be carried out at low cost by
any of the major fabricators of continuous bleaching
equipment. Several of the older J-boxes have been
converted and are performing satisfactorily. We strongly
recommend converting all J-boxes that are to be
employed in the Solo-Matic process.

Mills having existing single or two stage continuous
bleaching ranges can benefit greatly in most instances by
adopting the Solo-Matic process. The process is readily
adaptable to existing equipment with little or no
modification. Mills having a single stage range through
which cloth is passed once for caustic treatment and a
second time for bleaching can reduce their operations to
a single pass of the cloth through the range for a full
bleach.  The Solo-Matic process requires more
chemicals to accomplish a full bleach in one treatment;
but labor, power, water, and steam requirements are
reduced by nearly 509,. More important, however, is
the doubling of the output capacity of the bleaching
range. With little or no additional investment, adoption
of the Solo-Matic process increases the capacity of a
single stage range by 1009%,.

Mills having two stage ranges can also double their
bleaching capacity by adopting the Solo-Matic process.
This is accomplished usually by installing one additional
washer and couverting the range to two complete Solo-
Matic units. In adlition to increasing the bleaching
capacity this arrangement also gives greater flexibility by
permitting - the mill w0 handle simultaneously such
dissimilar fabrics as white and colored piece goods and
fabrics varying greatly in weight and construction. Two
Solo-Matic units also provide insurance against complete
stoppage of production in case of failure of any of the
numerous mechanical or electrical units in the bleaching
system. The advantages of converting from the two
stage to the Solo-Matic process are many but the higher
quality bleaching results produced by the Solo-Matic
process frequently alone justify discarding the old process
for the new.

From the cost standpoint, the principal advantages of
the Solo-Matic over multi-stage continuous bleaching
systems may be summarized briefly as follows :

1. The continuous bleaching range for the Du
Pont Solo-Matic continuous bleaching process, exclusive
of desizing or souring equipment, requires only slightly
more than one half the number of units in a conven-
tional two stage continuous bleaching range. The
initial investment cost in equipment is therefore
only about 60%, of the cost of a two stage range of equal
capacity.
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2. The small compact Solo-Matic range requires
much less space than a two stage range. If placed in an
existing building, the 409, space saved over a two Stage
range can be put to other profitable use: if building a
new bleachery, the saved space can result in lower
building investment.

3. The labor required to operate the Solo-Matic
process is 50%, lower than a two stage bleaching system
and savings in steam, water, and power average 30, o
409, below two stage costs.

4. Taking all pertinent cost factors into considera-
tion, it is shown in the accompanying cost analysis table
that the Solo-Matic or single stage process operates at 2
lower cost than a two stage process of equal capacity.
Additional benefits, but more difficult to ascribe specific
values, are reduction or elimination of seconds due to
mechanical defects, the greater fullness of hand and
heavier weight, and, the improved dveing qualities due
to the higher absorbency of fabrics bleached by the Solo-
Matic process.

5. If new bleaching equipment housed in new
building space is required, selection of the Solo-Matic
process calls for an investment of less than 60", of the
cost of a corresponding two stage system. In the example
shown, the saving in investment is in excess of $100,000,
The actual gain, however, is far greater because the
money saved can be invested in other profitable mill
projects.

The ultimate objectives in developing and perfecting
the Du Pont Solo-Matic process have been to obtain
bleaching results of the highest possible quality at the
lowest possible over-all bleaching cost. Each stage of
the development of this project has been exhaustively
tested, first in the laboratory and then in the field before
the process was considered ready for commercial promo-
tion. The basic formula used in the early work on the
Solo-Matic process had ten years of successful applica-
tion in the knitgoods finishing industry. The final
Solo-Matic formula, which evolved from the knitgoods
bleaching process, has now been in use for almost two
years in several mills which handle a wide variety of
weights and constructions of woven cotton fabrics.

The principal objectives of this development pregram—
high quality bleaching results at low cost—have been
attained and the Du Pont Solo-Matic continuous bleach-
ing process is ready to establish 1ts place in the textile
finishing industry.
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ESTIMATED COST & INVESTMENT COMPARISON
SINGLE STAGE vs TWO STAGE COTTON BLEACHING

BASED UPON AN ANNUAL PRODUCTION OF 50,000,000 YARDS OF CLOTH AVERAGING 4 YARDS /LB.

SINGLE STAGE TWO STAGE
COTTON BLEACHING COTTON BLEACHING

PRODUCTION OUTPUT, LBS. /YR 12,500,000 LBS.

ESSENTIAL MATERIALS UNIT PRICE UNITS USED UNITS USED
« ALBONE ” 35
HYDROGEN PEROXICE @ 18 ¢ / 1b. 3.0% $ 67,500 1.0% $ 22,500
SODIUM SILICATE @ 3¢&/1b. 2.0% 7,500 1.0% 3,750
CAUSTIC @ 3.4¢/1b. 0.5% 2,100 4.1% 17,400
BORAX @ 4.5¢/1b. 0.3% 1,7(_)9 — —
e TOTAL ESSENTIAL MATERIALS ¢ 78,800 4 43,650
UTILITI!‘?S
" WATER 2 10 ¢ /1,000 gal. 3,000 gal./ 6,000 gal. |
WATER “ \ 1,000 lbs. Cloth § 3 ,750 1,000 lbs. Cloth ¢ 7,500
2 60 ¢ /1,000 1b.  1,0001bs./ 2,000 Ibs.
STEAM @ 1,000 lbs. Cloth 7,500 1,000 lbs. Cloth 15,000
1 KW-HR. 28 KW-HR. [ 47 KW-HR.
POYER @ ¥ 1,000 Ibs. Cloth 3,500 1,000 lbs. Cloth 5,850
LABOR
"3 SHIFTS OPERATION) @ §2.00/HR. L MAN | SHIFT 12,500 2 MEN / SHIFT 25,000
OVERHEAD or BURDEN 50, OF OPERATING LABOR 6,250 12,500
MPLOYFPE BENEFITS 15% OF OPERATING LABOR 1,900 3700
L AINTENANCE 50, EQUIP. COST, 1% BUILDING COST 3,300 5 300
T4XES & INSURANCE 3% EQUIP. & BUILDING COST 800 1,300
DEPRECIATION g9, EQUIP. COST, 4% BLDG. COST 9,800 15,800
DEPRECIATIUS
CcOSsT ¢ 49,300 ¢ 91,950
TOTAL COST ¢ 128,100 ¢ 135,600
[
e ESTIMATED SAVINGS IN OPERATING COST ¢ 1,500
INVESTMENT ¢ 160,000
T 100,000 )
NT COST plus 17% FOR INSTALLATION ¢ )
Eglxjrf;'iﬂ:cs ’ $ 72,000 ¢ 120,000
TOTAL ¢ 172,000 ¢ 280,000
e SAVINGS IN INVESTMENT ¢ 108,000
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Nonwoven Fabries—Ihe [hemical & processinq Teclmiques

By John T. Taylor
Rohm & Haas Company, Philadelphia §, Pa

INTRODUCTION

HE recent growth and expanding interest in the
T manufacture of nonwoven fabrics represents one
of the most significant departures in the
textile industry in a number of years. Textile and
chemical technology have been combined in order to
produce a wide variety of versatile end products
suitable for an unlimited number of industrial, domestic
and personal uses. Nonwoven fabrics are by no
means a new commodity ; however, newer techniques
and processes have enabled manufacturers to produce a
more complete line of fabrics and have allowed definition
of many new end uses.  The original development of
nonwoven fabrics has been discussed frequently and need
not be further mentioned herein. At this time an
attempt will be made to present a comprehensive set of
data on the manufacture, end use, and potential of many
nonwoven fabrics of specific types.

DISCUSSION

Fibers—During the past year, sixty to sixty-five
million pounds of cellulosic and synthetic fibers have
been utilized in the manufacture of nonwoven fabrics.
Of this volume, cotton and rayon constitute 909, to
95°; of the total. The newer synthetic fibers, however,
are gaining more prominence in this field and offer
properties not entirely obtainable with cellulosics.
Nylon and acetate are the two most frequently en-
countered synthetics. The addition of nylon to the web
significantly enhances the general physical strength of
the bonded fabric. The necessity for synthetic fibers
will become more prominent with the growing interest
for the use of bonded fabrics as interlinings for wash-
wear suitings. A rapid drying rate will be provided with
a minimum of dimensional distortion. Many of the
present interlining fabrics will contain from 209, to 50°;
of the polyamide fiber with current auention being
directed towards substantial increases in tensile and tear
strength. A great deal of interest is presently being
directed toward the formation of bonded fabrics capable
of being tufted in order to replace the woven jute fabrics
commonly used as rug backings. Here too, the in-
corporation of nylon is of significant importance in that
in the tufting operation high strength, as well as mobility
of the fiber, is important.

Acetste is also gaining prominence in this field.
Although the strength imparted does not approach that
of nylon, secondary acetate does provide functionality to
the fabric with regard to both hand and appearance.
Acetate, always considered a fashion fiber, should find
expanded uses in this field.

In view of cost, certain limitations have been placed
on acrylic and polyester fibers. The latter, however,
exhibit properties not obtainable with other synthetic
fibers when factors such as acid-, alkali- and oil-resist-
ance, as well as stability and electrical properties, -are
necessary. The polyester fiber makes definite contribu-
tions to industrial purposes such as filters, gaskets, etc.

FORMATION OF THE WEB

Synthetic and cellulosic fibers are mechanically
processed in one of three principal methods in order
to form bonded fabrics. As a general rule, the fiber
processed will have a staple length of approximately 3*
to 1}". Following opening and picking, the webs are
presently formed by the card, garnett or Rando-Webber
(1) In many cases it is difficult to describe why one
unit has an advantage over the other due to the fact that
versatility with existing equipment and imagination of
the operator play an important role. In general, for
quality fabrics, a card is used rather than a garnent
The rate of productivity is not high ; however, uniform'
fiber lay with little variation is obtained. For quality
fabrics of one to two ounces per square yard, a capacity
of 25' to 45 lbs. per hour may be expected. The
capacity may be increased substantially when weight per
square yard is increased, while sacrificing appearance
and uniformity. The garnett, while considered inferior
to the card for these lighter webs, is capable of high
speed, and for battings, packings, etc, as much as 300
to 400 lbs. may be produced in a single hour. At 3
Iowcr rate of productivity, however, a garnett will not
provide strength or uniformity in the unbonded web
comp.arablc to that of the carded web for the before-
mentioned highquality, light-weight webs.

Either carded or garnetted webs are normally cross-
lappcd. when strength is desired in al| directions
Th‘s. is .essentially a distribution of (he stren n;
obtained in the machine direction so that asubstanfial
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increase in the unbonded web and bonded web is
obtained across the fabric. In the unbonded state the
average strength in any direction after crosslapping is
usually less than that obtained in the machine direction
of the web which has not been crosslapped. Surpris-
ingly good uniformity and tensile strength is obtained
with a bonded cellulosic or cellulosic-synthetic web
which has been carded and handled in this fashion.

The Rando-Webber (1) represents a relatively new
type of web former. This unit produces web  with
equal strength in all directions without crosslapping.
The Rando-Webber will process stock ata rate of up
to 300 lbs. per hour on a 40" machine. Here again,
we are concerned with the matter of quality in that a
relatively high-strength, uniform web, in the one—to
two-ounce category, would be produced at a rate of
40 to 70 Ibs. per hour. The Rando-Webber is capable
of processing a large variety of fibers, as well as
processing wastes, In the latter cases uniform webs
bave been produced from garnetted threads, leather,
paper shoddy, foam, yarn wastes, ctc. A pgreatet
degree of versatility is offered with this unit and the
prehandling can be kept at a minimum.

Still a newer type (2) being proposed for the
manufacture of bonded fabrics is a modified card
utilizing an air-doffer principle. This unit involves
feeding the open stock into a single card, or a duplex
unit of two cards, feeding into a second of greater
width, and then air doffing to avoid, distortion and
obtain uniformity of the finished web.

It is difficult to prescribe any specific unit for this
industry. Unquestionably, quality or quantity may be
obtained on each of the above systems. This will
depend primarily on the type of fabric, or fabrics, to
be manufactured with regards to economy, availability
and uniformity.

Application of Resin—Following the formation and
fabrication of the web, synthetic polymeric emulsions
are applied by either impregnation, foaming, spraying,
printing or kiss roll. At the present time there are
only two saturators available to the industry on a
commercial scale. Due to the fact that the fibers are
in a fluid state immediately after saturation and
immediately during nip-roll compression, some protection
is necessary in order to avoid accentuated distortion of
the mat. At saturator has been devised (3) in which
the web is saturated between two screens and the
excess liquor removed by a sct of nip rolls. The web
is still contained within the screen during the compres-
sion and up to a point where adequate strength is

provided by the bonding agent.

JOURNAL OF INDUSTRIAL ENGINEERING 57

Still another method (4) involves saturation of the
web by passing it around a perforated cylinder which is
immersed in the emulsion. The web in this case is
supported by a single screen and held intact with the
surface of the cylinder. Following the saturation, the
excess liquor is removed by vacuum extraction. During
the extraction cycle, greater penetration of the resin
into the stock is assured because the liquor is transferred
directly through the web.

Several years ago a patented process (5) was presented
which involved foaming of an emulsion polymer onto a
web. This procedure was described in the patents as
gravity feeding of a foam on the surface of the fabric,
the excess being removed by a doctor blade. Such a
method is claimed to allow uniform application of resin
with a minimum degree of web distortion. Resin may
be applied in succeeding operations until the desired
strength is obtained to enable handling the goods as a
woven fabric. Polymer may also be applied to the web
by a print roller which provides localized bonding.
Such techniques would be used primarily for disposable
items since adequate strength for repeated processing is
not provided. Fabrics prepared by the above principles
afford an item relatively compact and approaching the
behavior of woven fabrics. There are cases where
resistance to laundering and drycleaning are not
essential and where loftiness is a desirable characteristic.
In these particular cases a degree of original tensile
strength is desirable, and rather than impregnate the
fabric and lose this loft, the web either may be sprayed
or coated on the surface by a kiss roll. In the former
case, webs may range from 3" to 2" in thickness.
Common techniques would involve spraying an
extremely fine mist of emulsion onto oae side of the
fabric, drying, then reversing the fabric and spraying
the other side, followed by a second drying operation.
Webs produced in this fashion have relatively good
tensile strength, uniformity of resin and resilience. In
fabrics of this type, end uses may call for deposition of
the resin on the surface for applications such as
diclectric heat sealing.

An additional technique for imparting increased
tensile strength is to pass the fabric over a kiss roll
which revolves in the treating liquor. The use of the
product may demand application of the bonding
material to cither one side or two. Since fabrics of
this typz are not subjected to extreme conditions, the
lack of bonding agent in the center of the web is not
important.

When webs are saturated by either of the two above-
mentioned methods, consideration must be given to the
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desired hand of the finished fabric. Where smoothness
of hand or a greater surface effect is desired, applica-
tion of the resin can be made in two or more steps.
In some cases it may be desirable to avoid applying all
of the resin in one pass since varied hand effects may
involve a two—or three-stage application. This perhaps
could be avoided in many cases if the degree of wet
pick-up would be similar to that invelved for a woven
fabric. However, in some cases wet pick-up may range
from 300%, to 600% and depesition of the polymer
under conditions such as this will cause undesirable
properties for specific fabrics. Versatility in hand can
be accomplished by both hot-air and hot-can drying.

It should be mentioned that the techniques described
above for formation of the web, as well as the applica-
tion of resin, are representative of the more commonly
known and frequently discussed methods of manufac-
ture. Without question, there have been departures
from these techniques which offer specific advantages
in the finished product. Many of these maodifications,
whether minor or major, are not disclosed since they
are representative of achievements at the manufacturing
level which offer the producer significant advantages in
production.

Drying—Much consideration must be given to the
drying techniques involved with the above methods of
application of resin. Migration of the polymer on
webs which have been saturated must be carefully
controlled. If the webs contain a high degree of
polymer and water, the same precautions should be
followed in the initial stages of drying as those for
woven fabrics. The escape of water encourages shift-
ing of the polymeric particles to the heated surfaces of
the fabric thus causing a “ hungry” area. An ideal
case would then be that of an emulsion which is
relatively stable for processing conditions but which
will coagulate rapidly when deposited on the fabric.
In air drying, the early stages should be confined to a
tempersture of 200 to 260°F. Roughly, 509 of the
water should be allowed to evaporate before the web
is exposed to temperatures in excess of 300°F.
Although many thermoplastic polymers are adequately
fixed with drying alone, exposure to a high temperature
in the vicinity of 300°F is favorable in order to allow
greater flow and subsequent bon ling of the staple fiber.
In cases, however, where thermoplastic polymers are
used in conjunction with thermosetting resins, a
temperature in excess of 280°F is necessary in order
to allow the thermosetting resin to crosslink with itself,
the fiber, and, in some cases, the polymer. Can
drying is also an eatirely favorable operation, but', here,
:06, consideration must be given toward migratory
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properties of the resin. It is advisable to maintain
the temperature of the first two or three cans below
250°F and then heat the remaining portion of the
battery to a maximum practical temperature. When
drying on cans, deposition of the polymer can usually
be avoided by the use of ecither Teflon or silicone
coatings. Since the fabric contains such high cancentra-
tions of polymer, one might anticipate a self-cleansing
action during the early stages of drying.

Bonding Agents—Since, in many cases, the bonding
agent employed constitutes a major portion of the
weight of the fabric, many factors must be considered
in the selection of ihe proper resin. For usage in
apparel, for example, concentrations of 40% to 50%
resin on the finished weight of the fabric are common.
There is a considerable number of specific types of
polymers, and each classification thereof offers inherent
properties on which subsequent fabrics are dependent.
Both thermoplastic and thermosetting resins play an
important role, and combinations thereof deserve critical
attention.

Properties such as mechanical stability, particle size,
flexural rigidity, stability to ultra-violet light and heat,
migratory behavior, heat sealability, adhesion and
economy must be given due consideration. When a
certain chemical type is being considered, however,
it must not be construed that all emulsions within
that type have similar behavior. As an example,
polyvinyl chloride polymers may present aging pro-
perties ranging from poor to good, nitrile latices
provide poor-to-fair solvent resistance, and acrylic
polymers poor-to-excellent washfastness. In essence,
each polymer must be handled as an entity since
differences exist within a rubber group as well as
between two different groups.

Synthetic polymers generally used for the manufacture
of nonwoven fabrics are susceptible to various chemical
and physical changes if care is not taken in the
manufacture of the emuision or in its use. For current
methods of high-speed production and the versati-
lity demanded of the resins, mechanical stability
of the emulsion is an important factor. Resistance of
the polymera to coagulation during processing is
primarily a function of the soap system used for
emulsification, particle size, uniformity and pH. Itis
no accident that the predominent number of synthetic
polymeric emulsions are supplied on the alkaline side.
By nature, the emulsion stability is markedly improved
by the addition of various bases in order to obtain 8
PH of 7 or higher. No generalities can be formed
regardiog the type of soap system used to emulsify an
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unlimited number of monomers. A sulfonated sthylene
oxide condensate may be an ineffective emulsifying
agent for methylacrylate but entirely satisfactory for
butadiene-acryloaitrile polymer. In the manufacture of
the emulsion the emulsifying ageat plays a role capable
of causing numerous side effects. The rate of
reactivity, molecular weight, average distribution of
particle size, etc., are factors constantly plaguing the
emulsion chemist. Each polymer is handled as an
entity and systems are employed which provide
optimum properties for the intended use of the
polymer.

Some synthetic polymeric emulsions are attacked and
subsequently breed bacteria when used under adverse
conditions. Additions of bactericide, alkali or acid will
readily control this growth. The acid addition, however,
as meation=d earlier, will be depandent on the possible
detriments it may cause the cmulsion. There is no
doubt regarding the occurrence of bacteria; obnoxious
odor accompanied by a blue color is obvious. This
blue color, incidentally, is markedly different in
intensity from the bluish optical cast caused by the
preparation of emulsions with infinitely small and
uniform particles. Formaldehyde, as well as the
above-mentioned agents, may be employed to avoid the
initial attack of bacteria, or as a later addition to
avoid further growth. Additions of formaldehyde to a
contaminated emulsion will retard further growth but
will oot offset the chemical degradation caused by
bacterial action.

Ozxidation of the polymer and accompanying physical
Changes of the nonwoven fabric is a facter deserving
utmost attention. Natural rubber and many syathetic
rubbers require antioxidents to minimize the occurrence
of brittleness, discoloration, etc. These unsaturated
linear polymers are readily attacked by small quaatities
of oxidizing agents. From a textile point of view this
property is a severe detriment and limits the potential
use of many synthetic polymers. In contrast,
selectively stabilized polyvinyl chloride emulsion show
good behavior in this respect and the fully saturated
acrylic polymers or copolymers are optimum with
regard to resistance to oxidation processes,

The degree of firmness or sofiness imparted to a
textile fabric is obtaioed in many ways. Specifically,
for nonwoven fabrics, drapeability is obtained with
polymers which have been plasticized either internally
or externally. The former, of course, is more desirable
since plasticization has been accomplished by building
the softer monomer (acting as plasticizer) into the
resultant polymer in any desired ratio. Externally
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plasticized polymers, on the other hand, require caution
in use. Due to the lack of homogeniety, migration of
the plasticizer is quite common. An externally
plasticized polymer has restrictions on a web destined
for apparel since loss of the plasticizer on laundering or
with chlorinated solvents will cause 2 marked increase in
the rigidity of the web.

Types of Bonding Agents—Of the synthetic polymers
encountered, the following represent those used in
greatest volume for nonwoven fabric manufacture:
polyvinyl chloride, acrylic, butadienc-acrylonitrile or
nitrile latices, butadiene styrene, and polyvinyl acetate.

Polymers of vinyl chloride show marked color changes
and increasing stiffness unless suitable stabilizers are
used. This discoloration is caused by the loss of the
halogen and formation of hydrochlori~ acid, which,
combined with oxygen, attacks the newly formed double
bonds. The stabilizers utilized either accept the
liberated acid and or saturate the recently formed
double bond. As a class the polyvinyl chloride poly-
mers must be characterized as being not resistant to
oxidation ; therefore, marked discoloration and stiffness
occurs. Recent work, however, has led to the develop-
ment of newer and improved types which are internally
plasticized and relatively resistant to degradation by
ultra-violet light and heat. The intcoduction of these
features has broadened the poteatial use of these
polymers as bonding agents for nonwoven fabrics. The
polyvinyl chloride polymers provide a low degree of
clongation with fairly good tensile streagth. Dryclean-
ability of the group will range from fair to good,
although washfastness in many cases is marginal. In
general, the newer types of polyvinyl chloride polymers
have made contributions to the bonded fiber industry.
Economy and general properties in use have substantially
increased the market of these polymers.

The acrylic polymers, copolymers, terpolymers, etc.,
have shown continued growth in the bonded fiber indus-
try. Until recent years these materials were characterized
by good performance, but they were considered excessive
in cost. Technological improvements in the manufacture
the monomers and subsequent polymers has offset the
pre-existing price differential.  In most cases they are
fmw Fosnpctitivc with the conventional latices employed
ta this industey and provide inherent properties desirable
in the manufacture of nonwoven fabrics. The acrylic poly-
mers are fully saturated and degradation of the polymer
in nf)rmal use is nonexistent.  Since they are fully poly-
merized, and thereby saturated linear polymers, oxidation
processes do not affect the appearance or stiffness of the
film. The acrylic polymers are internally plasticized and
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any degree of flexibility may be o!)tained. As i_n the
conventional emulsion polymerization, the ratio of
monomer is the determining factor in providing soft or
firm film characteristics. The new type acr¥lic polyr.n.ers
offer optimum conditions regarding mcchamcal. stability.
Of this newer group, the polymers provide good
durability to laundering and drycleaning. As may be
expected, this durability is significantly enhanced l?y .thc
use of thermosetting resins to provide a crosslinking
mechanism. The versatility of the acrylic polymers is
apparent since their general properties allow them to.be
used in all the conventional processes for the preparation
of nonwoven fabrics. Among the softer varieties, good
tensile strength is obtained, with fair-to-good tear
strength imparted to cellulosic and syothetic webs. Of
the softer variety, good resilience is obtainable; how-
ever, the rate of recovery is somewhat slower than that
obtained with several of the synthetic rubbers.
Although the rate is somewhat slower, the degree of
recovery is equally as great, thus allowing treatment of
the web as a wash-wear fabric. It is anticipated that the
newer types will have the characteristic bouncy feel
while still maintaining the properties required to obtaia
the intrinsic behavior of a textile fabric.

Of the types mentioned above, reference is made to
acrylic polymers which are solely based on acrylic
monomers, such as methylacrylate, ethylacrylate,
methylmethacrylate, etc. In addition to this type, the
term acrylic ester has become common in a different
sense of the word. Although the term acrylic esters
would be definitive of the above type, it could also
include copolymers of an acrylic monomer and a forcign
synthetic latice to perbaps provide intermediate cffects.
Acrylic monomers may be copolymerized with numerous
synthetic monomers to meet specific end-use require-
ments. Such products have found wide use; however,
their over-all properties do not quite match the behavior

of the acrylic polymers per se.

Butadiene - acrylonitrile latices, when used as bonding
agents for nonwoven fabrics, provide good-to-excellent
tear strength on webs composed of both cellulosic and
synthetic fibers. This degree of tear strength is
accompanied by fair tensile strength and softness of
hand where desirable. The nitrile latices as a group are
susceptible to oxidation. Here again, within a chemical
class, degradation of the acrylonitrile latices, when
exposed to ultra-violet light or heat, ranges from
extreme-to-moderate change in color and/for stiffness.
Without question, this property somewhat restricts the
use of these polymers from select applications where
stability is pecessary. Aside from this, in ficlds where
such aging properties are not essential, the nitrile atices
are used extensively where economy, mechanical
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stability, eclongational behavior and versatility are
attractive. The launderability of these polymers may
range from fair to good, and in general the dryclean-
fastness is rated as equally good. With these materials,
the addition of thermosetting resins also enhances these
latter properties to a marked degree.

Polymers based on butadiene-styrene offer a factor of
economy which cannot be overlooked in this industry.
In general use, the restrictions are obvious due to the
relatively poor mechanical stability of many in this class
and the residual tack, which all too frequently occurs.
Butadiene-styrene polymers are the most rapidly attacked
by heat and ultra-violet, and severe discoloration, with
a substantial increase in firmness, is noted. Further
work will undoubtedly lead to improved types in which
some of these factors may be offset. Tremendous
quantities of these polymers are consumed in unrelated
applications in the textile industry, and although there
may not be a direct correlation to nonwovens, improve-
ments may be anticipated which might reduce the limita-
tions in this field.

Polyvinyl acetate has bzen a conventional finishing
agent in the woven fabric industry for many years.
It shows promise in select ficlds in the manufacture of
nonwoven fabrics also, and its general behavior in
application and use is attractive for these outlets Webs
bonded with polyvinyl acetate lack the resilience which,
in many cases, is desirable in this field. The degree of
recovery is relatively poor and the adhesion to many of
the synthetic fibers is marginal. Fastness to laundering
and drycleaning ranges from poor to fair.

The comments pertaining to the above synthetic latices
are primarily in reference to their use as a self-bonding
agent. In most cases the fastness properties are sub-
stantially improved by the addition of thermosetting
resins of ecither the cthylene urca-formaldehyde, mela-
mine-for-maldehyde, methylated urea-formaldehyde or
epoxy type resins. For example, certain of the acrylic
polymers contain functional groups capable of cross-
linking with themselves or with the thermosetting addi-
tive. Combination of the thermoplast and thermoset
thereby minimizes swellability in solvents, further
reduces any residual tack, and adds a greater degree of
resilience to the fabric. Where a minimum change of
hand is desired, the ethylene urea derivatives are
suggested due to their inability to react with themselves
and the fact that crosslinking occurs only with the
thermoplastic polymer or the fiber. The use of thermo-
setting resins of this type will require further considera-
tion in the curing of the finished fabric. In most cases
temperatures of 300°F or higher are desirable in order to
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obtain a higher yield of reactivity between resins,
Conventional catalysis is suggested, and metallic salts,
ammonium salts, as well as amine hydrochloride catalysts
are adequate. The reactive resin, depending on its chemi-
cal behavior, will be used ecither in the original bondiag
of the fiber in conjunction with the thermoplast, or as
a subsequent top treatment.  Several factors must be
considered in the selection of the thermosetting resin
with each specific synthetic latice. These factors are:
flexibility, resistance to chlorination for special end uses,
economy, discoloration, and rate of reactivity, As
mentioned above, the effect of thermosetting resins used
in conjunction with latices is most apparent when the
latter agents exhibit some functionality and ability to
crosslink either with themselves or with the thermosett-
ing resin. In general, the ratio of thermoplast to
thermoset resin will range from 8.5/1.5 t0o 9.5/.5. A
compromise is sometimes essential in order to impart
minimum hand with certain of the thermosetting resins
while improving the durability of the polymer to the
desired degree. For example, in a web composed of nylon
and acetate, the melamine-formaldehyde resins as well as
the methylated urea-formaldehyde condensates tend to
give a degree of crispness and firmness to the fiber.

In many cases, nonwoven fabrics will be exposed to
chlorination procedures similiar to those encountered for
woven goods. In essence, the behavior of the thermosett-
ing resin on nonwovens parallels its property on
woven fabrics. In this respect the epoxy resins, because
of their non-nitrogenous nature, exhibit no chlorine
degradation.

Both the melamine and ethylene urea derivatives will
pick up and retain chlorine ; however, with hot chlorina-
tion, discoloration is markedly less with the latter
material.  On some nonwoven fabrics, because of the
location of the thermosetting resin, discoloration may be
more noticeatle than on woven goods. This may be
due to the fact that prebonding techniques with elas-
tomer alone restrict the thermoset from the interstices of
the fiber and a greater portion is deposited on the surface
where it is more rapidly attacked by chlorine. Although
discoloration may occur, it is not associated with high
strength loss as in the case of woven fabrics. While the
same mechanism occurs in the release of hydrochloric
acid, the high concentrations of thermoplast tend to
offset the actual degradation of the cellulosic fibers.
The conventional urea-formaldehyde paste may be used
«atisfactorily ; however, the limited storage stability
and greater potential of odor development on the cured
fabric are restricting factors.

Further consideration is being given to thermosetting
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and thermoplastic resins used in other industries as these
may be readily adaptable to the subject application, For
example, many manufacturers desire bonding agents
capable of resistance to chemical and physical degrada-
tion comparable to the fiber which they are bonding.
For numerous industrial applications, bonding agents
resistant to acid, alkali, oils, etc.,, would allow greater
versatility for the production of indusirial filters, gaskets,
ctc. Some attention has been given to the use of
polyester-styrene resins, which may provide chemical
resistance comparable to Dacron polyester fiber (6).

Further, nonwoven fabrics which are subsequently
used to prepare laminates would be more receptive to
lamination techniques if the bonding agent for the fiber
was chemically similar or identical to the laminating
resin.  Since styrene-polyester resins are normally used
for this purpose, special steps may be required for
emulsification, application, etc. The styrene is not a
diluent for these resins but a coreactant for the polyester.
Factors such as air inhibition should not be as critical in
handling of the web as for molding or lamination of the
same resin,

The monomeric and polvmeric plasticizers enhance
the heat sealability factors of numerous thermoplastic
latices.  Plasticizers will change the power factor of the
film, thus allowing a greater degree of excitement of the
polymer under standardized heat-sealing frequencies.
Dibutyl phthalate and dioctyl sebacate are two mono-
meric types which exhibit this property. Alkvd resin
may be utilized to provide improved fastness properties
to the polymer and, perhaps, to the selective coloring
agents which may be used in the saturation. The incot-
poration of pigments andjor direct dvestuffs 1o the
saturating system provides a method (o uniformly dve
the fabrics as well as to apply required amouats of bond-
ing agent. Since, in most cases, the ratio of thermo-
plast to pigment is extremely high, further protection
may not be necessary depending upon the use for which
the fabric is destined. Chemical suppliers are constantly
striving to offer new and improved types of resins for
this industry, as is evidenced from past work. A great
deal of the limitations of the fabric are primarily func-
tions of the bonding agents employed. The combined

efforts of suppliecr and consumer has led to delinite
advancements in this direction.

Baitings, Waddings, Packings, Etc —For a number of
years thick webs composed primarily of cellujosic, but
In some cases synthetic, fibers have been produced for
varlu}xs industrial, domestic and apparel uses. Webs
of this type may  vary in thickness from approximately
one-half inch 10 two inches.  These webs, as dcscrlh‘?;j
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earlier, generally are produced on a garnctt ’at speeds up
to 300 lbs. per hour. Depending on specific end u:_es,
they may be used directly from the gamett or atecrl
subsequent wet—or dry-bonding techt.uq.ues. Thc. en
use primarily will dictate the finishing 'tc.chmques
required. In many cases adequate strength is imparted
to webs of this type by processing oo 3 needle loom.
This method involves entanglement of the fiber ?t
multiple locations to increase the tens:l:?‘strcngth. in
order to obtain satisfactory processing conditions. Smc_c
the loftiness must be maintained, the tendcr.ncy is
toward dry-powder bonding in order to obtain the
desired properties. These products may be based
either on thermoplastic or thermoscttin.g systems. The
procedure for distribution of the boading 'agcnt is also
dependent on the degree of uniformity required and the

end use.

One such patented method (7) invol.vcs thc_ sprinkli.ng
of powder on a light garnetted web 1mmefl|at.ely _pnor
to crosslaping.  Such a technique allows dlsmbu.non of
the resin between each individual layer and insures
greater bonding efficieacy and economy. After crosslap-
ping the thickness is obtained by varying the s'pced of
the crosslapping belt or screen. The web' is then
carried into the heated chamber, and on slight com-
pression fusion of the polymers occurs, thus
substantially increasing the strength  of ?he web.
Thermoplastic powders are the principal chcmlclals used
in this operation. Copolymers of vinyl chloride and
vinyl acetate may be used effectively.

A newer type, based solely on acrylic monomers, has
been developed and may offer intrinsic value to.wcl?s
bonded with these materials. The latter are suppllcq in
bead form and have a relatively uniform particle size.
Discoloration of the polymer is avoided, thus allow_ing
processing  at substantially higher and more efficient
temperatures.  Of significant importance .is thc. fact that
itis possible to vary the average paruc}e size of the
polymers in order to provide versatility in related
applications. It can be seen microscopically that fu-
sion of the particles occurs at the junction of the fiber
and a degree of flow may be noted along the length of
the individual fibers. Webs bonded by these techniques
generally contain from 15% to 30% (hermoplast‘ic
powder or bead based on the final weight of the fabric.
It is conceivable that compressed webs with greater
drapeability could be obtained by similar techniques
since fil n continuity is avoided.

Phenol formaldehyde condensates may also be used
in such a process. They have application only where
discoloration of the web is not a hindrance since the
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conventional phenol trait is quite obvious. The eco-
nomy, however, is attractive for many industrial
applications, and for these uses these materials aptly
provide satisfactory behavior.

Lofty webs commonly used in the quilting trade
frequently require the addition of bonding agent in
order to provide sufficient strength for the quilting
operation. Loft is esscotial in order to maintain the
intrinsic behavior of the web for apparel usage. There
is evidence that, due to the physical form of the acrylic
bead polymers, they may be uniformly applied to a
thick web by gravity feed, provided it is not excessively
dense. The filtration of the bead occurs throughout
the web, thus allowing localized bonding sites.

The techniques described above are fairly well
established; however, the increasing availability of new
type bonding agents in solid form may open up new
avenues for the manufacture and distribution of these
items,

Fiber Bonding—A great deal of attention is being
directed toward the development of improved synthetic
thermoplastic fibers, which may be used effectively as
the bonding agent for similar as well as different
fibrous materials. Such techniques would allow the
preparation of a completely fibrous nonwoven fabric,
the thermoplastic fiber being used at varying concentra-
tions on the total weight of the web in order to
impart the desired degree of strength, drapeability,
appearance, etc. Webs of this type would be prepared
in the normal fashion after the fiber in question is mixed
uniformly. After the webis formed, it may then be
compressed during a heating cycle at a temperature in
excess of the fusion point of the thermoplastic fiber.
This then allows bonding at the crossover points of the
thermoplastic fiber and the fiber to be bonded. It is
expected that minimum hand buildup will be obtained
by proper fiber selectivity and that the integrity of a
textile fabric will be more obvious. Such procedures
are common presently in the felt industry, and without
question an extremely high degree of strength is
obtained ; however, more is to be desited with
regard to sofiness and drapeability. It is quite likely
that, in the pear future, thermoplastic fibers will make
more definite inroads into the bonded fiber industry and
presumably open up newer and perhaps more difficult
markets.

Paper Process—There has appeared recently on the
market bonded fabrics manufactured by paper processes,
Such techniques offer the possibility of producing
bonded fabrics at a fantastically higher rate of speed
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than is normally encountered in the textile industry.
A great deal of attention is being directed to this effort in
certain quarters and the results to date have been quite
promising for specific outlets. Both fiber and latex
manufacturers have considered many specific means of
bonding fibers for this industry. Beater additions, as
well as impregnations or sprayings after formation of
the web, etc.,, all have been thoroughly exploited.
The major types available thus far still have the
inherent properties of a papery item and the softness
and drapeability normally associated with textile fabrics
has not been obtained, or at least produced com-
mercially. Closely related to textile and paper applica-
tions is the formation of papers composed of synthetic
fibers. Short staple is processed for this use, usually
io the range of 1" to 2" inlength. The fiber is dis-
persed, and after formation of the substrate, latices are
applied. There is a great deal of related technology
involved in both the paper and textile techniques and
unquestionably there shortly will be some overlapping of
the two independent operaticns.

PRESENT AND FUTURE
A recent publication (8) has attempted to summarize
the actual consump:ion of noawoven fabrics during the

1956 era. The markets meationed were as follows :

Million Ibs.

Paddings and packings 20
Industrial wipers 1.0
Coated fabrics 25.0
Disposable items 12.0
Apparel usage 7.5

At the present time, the greatest growth potential
appears to be in the ourwear field.  Since litile progress
has been made thus far in producing items of this type,
it is genecrally agreed upon that bonded fabrics made
adaptable for outerwear use should be handled in the
conventional procedures currently recommended and
followzd for woven goads. With regard to drycleaning and
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washability, the consumer will expect comparable or per-
haps even better behavior from nonwoven fabrics. Still to
be given a great deal of consideration are the many conceiv-
able methods of finishing nonwoven fabrics, wbich may
produce unique and novel effects for use in the apparel
trade. Very attractive prints have already appeared, as
well as dyed grounds, but little emphasis has been placed
thus far on mechanical finishes which may be imparted
to the nonwoven fabric. Such techniques should improve
the acceptability of nonwoven fabrics in this field.

Nonwoven fabrics for various industrial uses may be
considered as an entity depending upon the end-use
requirements. Here again, however, where competition
will be woven goods, economy, serviceability and utility
must be made more obvious. It is estimated that non-
woven fabrics as a class will double or triple in volume
every three years. Many factors, of course could affect
this in one manner or another. The influx of new
processors of bonded fabrics is representative of the
interest this commodity has aroused and of the possible
growth pattern which is sure to follow. The over-all
picture is extremely encouraging, and a considerable
amount of research time of the manufacturer, chemical
supplier and fiber producer is being spent in this direc-
tion. The combined efforts of the three parties working
cooperatively should substantially increase the efficiency,

productivity, merchandiseability and acceptability of non-
woven fabrics.
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IRON ORE

According to a statement made by Shri N. Kanungo, Minister for Commerce in the Fathemert
exported last year 1.793 million tons of iron ore while the Second Plan have set a target of two million tons of
by the last vear of the Plan. The State Trading Corporation,

in 1957-58.

Jrcia

. . T of export
according to the Minister, hopes to exceed the larget

Hindusthan Steel Ltd. is reported to have placed an order with an American firm for supply of ore moving
machinery on deferred payment basis. The plant reportedly will be established in Barsua, near Rourke]a and will cost
$.s millions. The report added that ten per cent of the value is payable on order and the balance is pavable in
quarterly instalments spread over a period between October, 1958 and October 1959, -
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The “evelopmenl ol r:xpor‘s o‘ [1eclms|0vall
Macllines aml Macliinery I;quipmen' to India

By Director of Publicity
STROJEXPORT, Praha

of the plan for economic progress conceived
by the Government of India and stands' ready
to contribute to its realization by supplying machmes. (:f
best quality, manufactured by C‘zcchc.)slovak!as
specialized and highly developed engineering 1ndustr}e§.
For this reason and in view of recent successful exhx.bl-
tions in Bombay and Delhi the Czechoslovak foreign
ade corporations, especially . those for the export
:)rf machi:ery products such as TECHNOEXPORT,
STROJEXPORT, MOTOKOV and KO\.’O,. are
taking part also this year with extensive exhibits in the
independent exposition arranged by the Czechoslovak
industries in Calcutta.

CZECHOSLOVAKIA admires greatly the boldness

After the visit to India of Mr. Dvorak the Czecho-
slovak Minister of Foreign Trade towards the em? of
last year and after his conversations with the: Prime
Minister, the Ministers of Trade, Industries and
Transport of India and the chief Ministers of tl'!c
Bombay and Bengal Governments, the economic
foreign-trade relations between India and C'zechoslcf-
vakia showed an extraordinary improvement, in parti-
cular, as far as the possibility to supply a variety of
machines and machinery equipment was concerned.

In view of India's far-reaching programme for
industrial development calling for the expenditure
within the next five years of more than 16 milliards of
rupees to buy investment goods, machines and machinery
equipment which it will be necessary to impo.rt and
Czechoslovakia, with its highly developed industries and
its tradition of machinety and plant export, is very
well able to supply a great part of the required com-
modities. On the other hand Czechoslovakia needs in
order to increase the standard of living of her people
such raw materials and fondstuffs like jute, cotton,
iron and manganese ore, mica, tea, spices and the like,
which India exports in great quantities.  Here then is a
sound economic basis which reduces the difficulties
arising from mutual payment to 2 minimum. The
Czechoslovak machinery of SKODA, CKD, CZ,
TATRA, First Brno Engineering Works, JAWA make
have an excellent reputation in India already from
prewar days. Indeed Czechoslovakia built 7 complete

Excavator SKODA E-25

sugar factories in India, supplied the plant equipment
for an aluminium works in Calcutta, the electrical
equipment for the power station in Surat and only a
short time ago contracts were signed for the delivery of
a steam-driven power generating plant with a capacity
of 45,000 kW and for equipment of a cement works
with a capacity of 400 tons of cement in 24 hours and
for the supplying of yet another sugar factory to process
100 to 1,250 tons of sugar-cane a day. Moreover
Czechoslovakia gained in the face of keenest competition
with a score of foreign concerns, an order for so
locomotives, 2050 railway cars and 100 road rollers, and
altogether increased the export of machine tools to India
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New %4

Universal Excavator Type D-050 mounted on the chassis of the
world known carrier ** TATRA"

in the last year by 220°, as compared with 1950 ; many
more such instances could be quoted.

Inasmuch as Czechoslovakia offers India a novel
kind of business partnership, affording the customer
the supplier’s technical help and knowledge it is not too
much to hope that the mutual business between India
and Czechoslovakia will continue to grow.

Notwithstanding the fact that the turnover of
reciprocal trade between India and Czechoslovakia is
on the upgrade, a comparison of figures relating to
the trade with other countries of that region shows
that the possibilities of a further expansion of business
are not yet exhausted, not by a long way. This
becomes evideni when we consider that Czechoslovak
exports to the countries of South-Eastern Asia rose
in 1954 by 53°; as compared with 1950 and that, while
exports to Inlia doubled in that time, sales to
Afghanistan increased 5 times, to Indonesia 6 times and
to Burma even 1o times in the same period. And yet
India’s economic resources are far greater, in particular
her wealth of raw material necessary for the develop-
ment of her industries, which by no means exploit
adequately the vast possibilities and needs of the
country. Neither production of clectric power, steel
and aluminium, chemicals nor the products of
mechanical engineering have yet reached the required
level. The rolling stock of Indian railways is also
not satisfactory as far as size is concerned.  Of railway
Jocomotives 32%, are in service for more than 40 years

Air Compressor ATMOS Type DK-4R

and 24°, of the freight cars and 36”, of passenger
coaches need replacing. In consequence the Govern-
ment of India intends to remedy these shortcomings
in the course of the second five-year plan by building up
domestic metallurgical and mechanical

industries and on the other hand by
machines.

engineering
importing

STROJEXPORT The Czechoslovak Foreign Trade
Corporation, one of the largest concerns of its kind in
the world, exporting machines and equipment to 77
countries all over the globe, exhibits at present their
machines in Calcutta on the largest display area. Their
network of sales agencies in India has been considerably
extended during the last year, consignment stocks of

Spare parts have been established and their newly

installed technical centers in this country have been put

Laboratory Instruments
Laboratory Balances
Centrifuges
High Pressure Autoclaves
Sterilizing Autoclaves
Spectroscopes
Electronically Controlled Arc Sources
Incubators
Colorimeters
Calorimeters
Photometers
Laboratory Furnaces
Metal Testing Apparatus
Electrolysers
Neo Laborographs for Flour

Quality Testing
Photo-Tracing Machines
COMPLETE EQUIPMENTS FOR

VARIOUS

LABORATORIES

HUNGARIAN TRADING CO.
FOR INSTRUMENTS,

Letters: BUDAPEST 62, P. O. B. 202,
Telegrams :  INSTRUMENT BUDAPEST
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Tybe 150-UZA—Self-suction irrigaticn set with air-cooled
diesel engine Tatra

Diesel Generating Set with SKODA Diesel Engine

into the hands of Czechoslovak engineering experts.
As a result they were able to boost their Indian
turnover during the last year by no less than 1509} as
compared with 1954. The earlier mentioned biggest
successes achieved in the sale of machines, locomotives,
railway cars and road rollers must be credited to the
efforts of this very concern.

Very numerous and sizable business deals in markets
abroad in the main commodities speak also for the
success of the export drive of the STROJEXPORT
Corporation. This firm exported, for iastance, last

Semi-automatic Latke model SP-31 with eutomctic working cycle

year to the Western states 489, more pumps then in
1953, 200% more of metal-working machines and
even 2909, more of ccmbustion engines. Important
deliveries of railway cars and locomotives to Turkey and
Egy'pt have been realized; bridges and pumping
stations to Egypt, flour mill equipment 10 Paraguay, etc.
The export of products of electrical engineering, like
clectric motors, electric generators, transformers
rectifiers, electric high-voltage and low-voltage instru-’
ments electric spot-welding and seam-welding machinery
and the like exceeded identical exports of pre-war
Czechoslovakia more than twelvefold, of excavators and
cranes fivefold, of machine tools eightfold, of pumps
thirteenfold and of combustion engines, including diesel
sets even as much as twentyfivefold. In exports of
machine tools, combustion engines and pumps Czecho-
slovakia ranks right behind the World’s top machine

exporting nations the USA, the United Kingdom and
Western Germany.

These few figures are sufficiently convincing proof
of the high quality and growing popularity of Czecho-
slovak machines abroad, not only in ’economicallv
under-developed countries but also in countries with
well. established industries. Czechoslovakia exported
for instance, in the last year to Switzerland twice a;
many machines as in 1954, to Belgium 2, 3 times and to
Western Germany even 8 times as many as in the previous
year. Machinery exports participate in the total value of
Czechoslovak exports this year with more than s0Y%
while the pre-war ratio was not quite 7°,,. o

From the wide range of machines j
s it has for sale the
STROJEXPORT Corporation offers to buvers in India
the following : -
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Four Axle Truck for transport of Cement

More than 4oo models of highly efficient metal
working-machines, of the cutting-type and of the
pon-cutting type. Particularly popular in India are
Czechoslovak grinding machines. Over 30% of the
total value of machine tools made in Czechoslovakia and
ordered by Indian customers last year, was made up of
Czechoslovak grinding machines.

Diesel engines and diesel sets of the world-renewned
SKODA trade-mark, stationary, or mobile and marine
engines, with output of 8 to 2,000 H. P. Of these,
series S 110 diesel engines and sets of an output
ranging from 25 to 700 kVA have received the highest
praise fer satisfactory performance in India.

Piston-type and rotary pumps, of all sizes, from
handoperated pumps to huge pumping stations of the
SIGMA trade-mark which have been successfully
exported to the countries of the Middle and Far East.

Compressor stations of stationary and of mobile
design, of the ATMOS and CKD make, suitable for
builders, mining companies assembly plants and other
enterprises, with a pressure of 3 up to 3.000 atm. abs.,
and of a great variety of outputs.

Electrical engineering products of all kinds.

JOURNAL OF INDUSTRIAL ENGINEERING Y

Electric Locomotive SKODA Type E. 4990

Building machines, lifting tackle, transport and indus-
trial plant equipment.

In view of the needs of its export Czechoslovakia
plans to increase mechanical engineering production by
the year 1960 by 83%. Production of electric motors
is to be raised by 75%, crude oil engines by 58%,
machine tools by 74%, production of special metal-
working machines is to be enlarged 7,2 times, that of
automatic and semi-automatic lathes 4,8 times,
machinery for the food-processing industries by 219%
equipment for the chemical industries by 158%, plant
equipment for cement works by 197% and so forth.

With such production basis to back them up
the Czechoslovak corporations for the export of
machines are able to intensify still more their service to
customers abroad, to increase the range of machiaery
available for export and to improve terms of delivery.

The customers of India can rest assured that any
orders placed with the Czechoslovak foreign trade
corporations in charge of machinery exports, will be
executed on time, quickly and reliably, in short,
exactly in such a way as is required for the fulfillment
of the great industrialization efforts of India, for which
the people of Czechoslovakia has such lively sympathy.

——

STEEL IMPORTS IN 1957-58

According to a statement by the Union Minister for Steel Mines and Fuel in the Parliament, the quantity of
steel that would be imported into India during 1957-58 both against Government contracts and commercial licences
would be about 1.5 million tons. The programme for import in 1958-59 is still being considered. The foreign

exchange to be spent during 1957 would be about Rs. 120 crores.
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Details of the Belmos “b” “anqe Lontrol Gear

By A Special Engineering Correspondent

Control Gear Switchboards, designated the “G”

Range, is now in full production by The Belmos
Company Ltd. of Bellshill, Lanarkshire. ~This compact
and attractive design in four and five tiers covers the
many spplications now arising in industry where a
number of standard direct-on-line starters for three phase
motors are best grouped together as a switchboard, with
either local or remote control.

ANEW Range of medium voltage a. c. Motor

The space saved is 20 to 309, compared with a two
and three tier construction, such as the well established
BELMOS “D” Range which the new design supplements.
Further space can be saved by using a version of the
design which permits the switchboards to be mounted
directly against a wall,

Individual isolation and back-up h.r.c. fuse protection
are provided as standard, and other features which can
be added include ammeter, indicating lamps, 110 volt
control circuit, and sequence interlock between starters.
Already several installations, each involving over two
hundred and fifty starters, have been supplied for new
continuous process plants ; these have demonstrated the
soundness and flexibility of the basic design which
enables the gear to meet the differing requirements of a
variety of users in the most modern applications
Simplification and standardisation enable the range to bc.
offered on short delivery.

The flush-fronted switchboards exhibit the well known
BELMOS attention to appearance, robustness and

A typicol “‘against-the-woll” Switch Board with Incoming trunking
at left

accessibility. A choice of five attractive stove-enamelled
colours is offered as the standard finish. The five tier
cubicles accommodate direct-switching starters up 10
124 h..p. at 440 volts, and the four tier up to 40 h.p. (and
occasmr?ally upto70h.p.). When larger horsepowers
or mulugep starters are also involved, housings of one
or two tiers can be supplied to match. A new leaflet,
reference K 450, describes and illustrates this new
development from Scotland in some detail.

—

HINDUSTHAN MACHINE TOOLS
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Wilson’s New Muhi-Molor Universal WOo(Iworlxer, Model Wik

By Director,
Wilson Bros. (Leeds) Ltd., Leeds, U. K.

=-]VER since there were Woodworking Machines,
== attempts have been made to combine 'the
dJ ssential basic operations of Sawing, Planing,
Mortising, Tenoning, Shaping and Moulding, into one
complete unit.  This latest WILSON MODEL. WTK
achieves this combination without the complication and
limited capacity of most Universals ”.

Io this advanced design up to three operators may
work at the same time, quite independent of each other.
Correct speeds on all three work spindles enables accurate
work to be produced by three operators working
simultaneously i.c. one-third the time or three times the
work of a single operator type of machine. This multi-
motor machine has the further advantage of operating
simplicity, there are no belts, pulleys or motor to ch?ngc
and work is produced with the same ease and convenience
as on separate machines. It will be obviou§ that the
productive advantages of the multi-motor machine cannot

be over estimated.

Where space is limited and work varied, Model WTK
provides an ideal plant in one compact machine, effecting
great saving in floor space and installation costs. For
the Joiner or Builder, the Furniture Manufacmrcr.or
Shopfitter, the machine is equally ‘suicable for produ.Cfng
the special «one off” job or dealing with repetition
work. Public Service Departments, Hospitals, Factories
etc., find this Universal invaluable for maintenance work
and Technical Schools for Instructional purposes.

Machine has self-contained motors enclosed within
the main frame, each motor is pushbutton controlled
from eperator’s working position. Work is rip sawn or
crosscut with equal facility on the rise and fall table saw
bench, which takes saws up to 24" diameter to cut up to 9"

(o
e
S——
——
o
——
—_

“'Wilson's New Multi-Motor Universal wood-worker, Model WTK”

deep. Canting fence has quick adjustment and fine screw
setting. Surface planing, jointing, rebating and power
feed thicknessing are always available without stopping
sawing. Planes up to 16" wide and thicknesses up to
9" deep.

Mortising with hollow chisel and bit produces clean
true mortise holes. Machine takes chisels upto 1" square
and has length and depth gauges fitted for repetition
work. Accurate clean tenons are cut by a standard tenon
head with face and shoulder cutters. Tenon cutter head
is quickly fixed to spindle and will cut tenons up to 43"
long at one stroke.

Vertical Spindle Shaper is an invaluable feature as it
provides the simplest and best methods of working such
a wide variety of operations. No machine without a
Vertical Spindle is truly a « Universal ™.

As a result of the reorganisation of production schedule, the Co
] m

135 machines in 1956-57, as against the original target of 57 machin
exceed 400 machines, as against the original target of 131 machines es.
original target of 400 machines, to be achieved by working multi.ple
collaboration agreement with the West German firm of Fritz Werner was signed i

of horizontal, universal and vertical milling machines. Negotiations for tcghe' In January last for the manufacture
advanced stage for the manufacture of radial drills and heavier lathes.  |n :d:iltci:lnco”aboration

pany was able to achieve an output of
Production during 1957 58 is expected to
The revised target for 1960-61 is double the
shifts and increased efficiency. A technical

» Itis stated, are in an
» the Government has approved in

principle the establishment of a foundry estimated to cost Rs. 6o lakhs ; the initial p
’ 3% planning and layout of the foundry

has been completed and tenders invited on a global basis.

BIGGEST ELECTRIC CRANE ERECTED AT CALCUTTA PORT

A 200 ton electrically operated crane said to be the biggest in the East costing nearly Rs. 1.9 million is
reported to have been completed and the machine is likely to be put into commission within a few days by
the Calcutta Port Authorities. A West German firm, Messrs. C. H. Jucho, Dortmund, installed the crane.

About six hundred and fifty tons of steel were needed to build the 8000 c. ft. steel and concrete foundation

of the crane.
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palerson Resiclual [Illorine necorJer_Mo(lel 2

HLORINATION is the method which is most
‘ widely used for the production of drinking
water supplies and for the sterilisation of water
for swimming pools and industrial uses. Various instru-
ments have been produced for the automatic regulation
and measurement of the applied doses of chlorine but
until comparatively recently there were no reliable means
of obtaining a continuous reading of the residual chlorine
content of the water being treated with the object of
ensuring that the applied dose should at all times meet
the chlorine demands of the water.

Y

{
|

An instrument has now been devised by the Paterson
Engineering Company Ltd., of Windsor House, Kingsway,
London, England, to fulfil this need. This is their
Residual Chlorine Recorder of which two models are
available, one giving a direct reading in parts per million
and also a continuous chart record of the total residual
chlorine in the treated water and the other model record-
ing either the total or the free residual chlorine. Free
chlorine is that present in the form of hypochlorite ions
whereas the total chlorine includes that present in the
form of nitrogenous compounds known as chloramines.

In the latter model a reference cell is supplied with a
continuous sample of the treated water from a small
constant head tank. Neutral ortho-tolidine is applied in
a mixing chamber to the portion of the water used for
residual determination which is passed through a separate
measuring cell and eventually to waste, Both cells are
illuminated from a single light source by means of
mirrors, the light passing through filters to individual
photo-electric cells. The variations in colour induced
by the interaction of the reagents with the chlorine in
the sample cause the photo-electric cell to operate a
differential electronic recorder.

The reagents are passed to the mixing chamber by
means of a multiple pump head consisting of a set of
metering pumps driven by a small electric motor through
a specially designed gear box. The latter also drives
the pump which supplies the sample water to the
mixing chamber, thus ensuring accurate proportioning of
the reagents and water sample.

. . Paterson Residual Chlori
The electronic recorder, placed in the top of the case 'dual Chiorine Recorder - model 2.

at eyc level, gives a direct reading in parts per million record. The control panel js set in a recess below it

on a horizontal scale and also provides a continuous chart ‘HIGH’ and ‘<LOW’ adjustable contacts
( Continued on page 74 )
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fwW Turbine e Kaplan Turbines of the unit output of 68,000 H.P. at a head of !84 ft.
[ ater Tur

for the slapy Hydrd N and
f blade Kapla % e unit output of 129,000 H. P, at a head of 234 ft. for the Orlik Hydro-
our ten-bla 3

electric Scheme.

The deliveries of these

k of designing Kaplan Turbines
by Czechoslovak Industry complete th:lut:tsua::)ing hegads N thus the

(with adjustable runner for highest outputs at these high and
most economic utilization of water power.

TECHNOEXPORT

Foreign Trade Corporation for Export of Complete Industrial Plants, Prague—Czechoslovakia.

Local Enquiries te:

SKODA (INDIA) PRIVATE LTD.

Vulcan Insurance Building,
Vir Nariman Road,
BOMBAY-1
Branches : Agurchand Mansion,
P-.38, Mission Row Extension, 35, Mount Road,
CALCUTTA-13. MADRAS-2.

Delhi Stock Exchange Building.
Asaf Ali Road, D.A.G. Extension,
NEW DELHIL
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MODERN GUILLOTINE SHEARS

By A. C. Bhattacharya, A. M. 1. Prod. E.

is the cut. The usability of a sheared sheet
depends essentially on the quality of the
separating cut.

THE basis of every economical processing of sheets

Using gas to cut out pieces is time-consuming and
expensive, not only because of the cost of the gas and
the slowness of the method, but also because of the
tedious operations which follow, such as flux scaling and,
in many cases, grinding as well.

Cracks, crushings and taper occurring in the area of
cut are undesirable shearing defects and will cause
serious disadvantages during the further processing of
the sheets. A fundamental condition for a faultless area
of cut is constituted by the sheet holder pressure which
safely grip the sheets together with the cutting angle
conforming to the material to be sheared, and with the
pertsining clearing gap, apart from the blades arrange-
ments themselves.

Starting from these points of view and facts proved
by experience, the Machine Tool builders have, to-day,
evolved their Guillotine Plate Shearing Machines to
mect the present day requirements of the sheet
processing industry for accurate shearing.

FRAME CONSTRUCTION

In designing the modern Guillotine Shearing
Machines, there is a marked trend towards the adoption
of rolled plate construction forming a light and
unbreakable medium for building any shape. Not only
has is to be strong enough to warrant absolute safety
against fracture, but itis also to be absolutely rigid
and free from vibration so as to carry out its functions
against inctermittent and varying resistance,

warning lamps when pre-determined residual chlorine
readings are reached and audible alarms can also be
provided if required.

The reagent reservoirs last for a week on one filling
and the solutions are supplied in concentrated form for

dilution with distilled water or chlorine free tap water.

The whole instrument is housed in a stove-enamelled

( Continued from page 72 )

A Modern Guillotine Sheor.

In casss where the machines have their main com-
ponents made from iron castings, the end frames are
either of heavy well ribbed sections or are re-inforced
with steel tension rods shrunk in position. The beams
are also of substantial iron castings either heavily ribbed
or of box type construction.

Where the components parts consists of heavy rolled
steel plates, the box type constructional principle is
generally adopted. The end frames are united by
means of the table aggregate and with the box-type
cross-bar, the frame forms a closed whole. The

components are electrically welded and stress-relieved by
annealing.

The beams are of slab steel construction, suitably
braced by steel web plates where necessary. In certain
cases generously dimensioned and heavily ribbed table
serves as bearer of the bottom blade and where this is

sheet steel case with side access doors and requires the
minimum of maintenance.

The model recording total residual chlorine only is
similar in principle and construction but uses a single
photo-electric ceil and a simpler means of application of
the reagent, which in this mode] is acid ortho-tolidine,
producing a yellow colour in the

presence of any type of
residual chlorine, y P
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not the case, the bottom beam is secured to the side
frames by heavy bolts.

The top beam which is generally spril?g balanced
works in long machined slideways in the su‘ie frarx?es,
fitted with renewable phosphor bronze .wearmg strips,
take-up adjustment for wear being provided. Th.c top
beams moves in a path inclined from the .vemcal. to
reduce forward thrust on the plate thereby improving
accuracy and cleanness of.cut and providing an
automatic back lash compensation.

In certain machines torsion bar arrangement replaces
the spring balancing system for the top beam. . In
those cases long, elastic torsion bars gre embedded into
the upper part of the columns and give a very .smooth
and reliable working balance to the 'blade slide. A
blade wear compensation device, incorporated in
such cases, allows the adjustment of the useful shearing

play.
HOLD DOWN

As a precise cut can only be mad‘c if the materiél is
reliably held down, the holding do'wn devices
are particularly carefully and strongly designed. The
holding down device leads the blad.e and only releases th‘e
sheer after the downward motion of the blade is

completed.

o some machines the grip is applied by cam pres-
sure and released by spring while in others the holder;
are operated under spring pressure. Tt?e present t're?l
is however to have the hold-dowg units hydraulically
operated and this method is. finding mcrca‘scfi favour
with the grip plungers faced with Tufaool or snm:.lar non-
abrasive pads to prevent marking of soft material.

In such cases the pump actuating the grip plungers. is
self-contained in the shear and full care and precaution
included for by the adequate use -of coatrol valves.
The hydraulic circuit is also self-contained.

There is no doubt that the hold-down pressure plays
a decisive part in producing a smooth and faultless cu't.
Where the pressure is not correctly rated, ti?c result W.l”
be the formation of sword-shaped ”’ strip or of its

curling up.
SHEARING KNIVES

The knives are normally made of one piece with two
cutting edges. Sometimes they are ?lso made the
4-sided reversible type and in sections and also
adjustable for fine cuts. In the latter case, the blades

are interchangeable with each other.
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The cut in some shears is effected by the vertical
down motion of the shear slide whereas some shears are
conspicuous for the inclined down motion of the top
blade producing thereby a drawing cut.

The idea behind this arrangement is that with the
vertical cut the material is being compressed. In its
texture, pressing and crushing effects are arising with
consequent deformations as well as an uneven cut. In
drawing cut, on the other hand, there will not be any
crushing marks, cracks and chew pressures in the
material. When shearing piled thin sheets, the drawing
cut is of extreme importance. The blades are greatly
preserved and their standing time is prolonged manifold
owing to the drawing cut. Further draw cut helps to
hold the plate and prevent slipping.

ADJUSTABLE SHEARING ANGLE

Another new development in modern Guillotine
Shears is the provision of adjustable cutting angle, that
is the angle of the upper knife can be adjusted. The
adjustment is easily made with a lever at the front of
the machine which operates a dog clutch, the control
has a plate showing the stock thickness which can be
sheared at each setting. On the larger shears in the
adjustment operated by hydraulic, pneumatic or built-in
electric motor.

The arrangement is such that the speed of the shear
increases as the knife angle is reduced, so that operation
is faster when thin stock is being sheared; with the
lowest setting, the shearing speed is doubled.

Adjustable clearing gap is another feature provided in
the modern Guillotine shears. The clearing gap is of
decisive influence on the appearance of the separating
surface and thus on the usability of the sheared sheets or
strips.

From experiments it has been found that smooth
usable separating surfaces will be produced on shearing
with a clearing gap of about 3 per ceat of the thickness
of sheet. On shearing with a clearing gap of more than
5 per cent a rather rough fractures with cracks will be
the result. With too small a clearing gap, cracks will be
the result owing to the material under shear being
stressed beyond its strength.

DRIVING MECHANISM

Modern shears are generally equipped for direct drive
by built-on electric motors. Power is transmitted by
V-belts from motor to flywheel. High speed shafts run
in ball and roller bearings while others are mounted in
cither or antifriction bearings. The gears are all
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In what fields
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ruel Firing Equipment - Mechanical Stokers -
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Complete Boiler Plant
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GRINDING, SCREENING AND FILTERING - Conical Ball or Pebble Mills

Roll Mills - Automatic Pulverizers

Screens - Rotary Vacuum Filters - Thickeners and Classifiers
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- Pumps
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Belt Conveyors - Transporters - Coal and Ash Handling Plant
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machine cut. The wheels are either cast iron or steel,
and the pinions are generally forged steel. The clutch
and brake arrangement with pneumatic, mechanic or
electro-magnetic control ensures very quick engagement
and release for operating the machine, and enables to
interrupt the stroke instantaneously at any position.
The clutch also acts as overload protection to the safety
of the body and drive of the machine.

Among the other special features incorporated ia
modern Guillotine shears are: central lubrication,
take-up adjustment for wear on ways of the top beam
slides, front and back gauges, safety guards as protection
against accidents, finger protection, photo-electric shear
line indicator, the adjustable front and rear stops,
treadle bar or push button control, sheet—holding-up
device, supporting brackets at the table, etc.

CROSS CUTTING

Certain guillotine shears are capable of carrying out
cross-cutting operation with the help of special devices.
The cross—cutting becomes indispensable when notching
has to be done.

The device for cutting transversal consists of top and
bottom knives which are situated on the righu side,
transversal to the main knife. They serve for cutting
the borders, which result when working long plates,
which have to be pushed for cutting, in order to
facilitate notably the manipulation of the plates.

The guillotine shearing machines of the preseat day
offer many advantages which were not present in the
old models and with improved desigas their versatility
and importance have been increased considerably.

HIGH-POWERED PLANT ROLLING MILLS

The Urals Engineering Works in U.S.S.R. is reported
to have completed the designing of a plate rolling mill
comprising of over huandred machines in a single
production line. According to the report the mill is
capable of rolling bars from 4 to so mm. thick and has a
capacity of almost a million tons of rolled products a
year. The technological process, beginning with charg-
ing the slabs into the furnaces and ending with rolling,
reportedly will be carried out without participation of
man. The marking, piling, stamping and other opera-
tions will likewise be mechanized. A greater part of the
equipment is reported to have already been completed.
The transportation of the rolling mill according to the
report will require 14 train-loads.

9
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Non-[onveniional Larbonisalion Process

By D. K. Dasgupta

( Trainee Fitma Carlstill, West Germany )

carbonisation processes in externally heated retorts

or ovens is normally only possible from higher
rank coals, possessing certain essential coking characteris-
tics. The reserves of such coals are getting more and
more scarce all over the world. Attention is therefore l?e-
ing focussed on inducing coking properties in non-coking
coals by various means and en altered techmques'of coal
carbonisation, principally with a view to finding out
ways and means for the utilisation of lowc.r rank, poorer
coking coals in larger and larger proportions. Van.ous
such processes have been suggested from time to time
and a number of them have of late been devclo;?ed to a
final stage for the production of uniformly sized fuel
both for domestic and metallurgical use in foundry
cupolas and blast furnaces.

THE production of coke by the conventional

In this paper is given a brief outline of some of the
processes.

SUPERSONIC RADIATION OF COAL

It is claimed! that coke can be made from non-coking
coals of any required density and electrical conductivity
by subjecting the coals to supersonic radiation.

It is stated that a plant operating on this principle with
a carbonising capacity of 200 tons a day was built in
Germany during the last war.

CARBONISATION UNDER PRESSURE

Fischer experimented? on non-coking coal of high
oxygen content or even lignite and produced strong,
dense coke on carbonisation at a pressure of 50 atmos-
pheres. It is believed that the increase in pressure
hinders the distillation of tar which is thereby more
exposed to thermal decomposition giving a carbon resi-
due acting as a binder for the coke. The process was
developed on a semi-commercial scale, t‘he necessary
pressure being obtained without mechanical he.lp by
restricting the escape of the coal gas. On .COOImg the
compressed gas, light oil condenscs. out, CO, is removed
by simple water washing. The lngh pressurg gas may
cither be distributed over long distance or hquefied l.)y
expansion te atmospheric pressure and fractioned 1nto its
component gases.
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g 1. Briquetting umt
(GAS WORLD 61% FEB. 1954)

DI-ELECTRIC HEATING OF COAL CHARGE

In a normal coke oven of 18” width the coal mass at the
centre remains at about 100-200°C for nearly 6-9 hours
out of a total carbonising period of 18-19 hours. Such
long hours of preheating are positively detrimental to the
coking properties of high oxygen, deficiently coking coals.
Attempts have therefore been made to raise the whole of
the coal charge to the required temperature by dielectric
method thereby avoiding the temperature gradient in a
conventional carbonisation process.

ELECTRICAL CARBONISATION

A new electrical technique® * is known to have been
developed for the carbonisation of Spitsbergen (Norway)
coals which are upsuitable for coke manufacture in the
usual type of ovens,  The crushed coals briquetted with
or without binder are preheated 1o 15c-2c0°C either in a
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Fig 22 N FC retort
(GAS WORLD 6 FEB.1954)

separate apparatus or as part of the subsequent coking
practice and are charged at the top of a vertical shaft.
The briquettes slowly come dowa the shaft wherein they
arc preheated by hot ascending gases. At the lower end
of the shaft is an electric furnace containing two sets of
3 phase clectrodes. The carbonised briquettes which
are now conductive form the resistor element which pro-
vides the heat for the process. The lower end of the
shaft has a conical exiension through which the coal
briquettes are discharged. Coal gas introduced by booster
at the base of the furnace cools the hot coke and are pre-
heated. In the electric furnace the gas is further heated
to 1000°C and reacts with hot carbon farming CO+H ,.
As the hot gas flows up the furnace its sensible heat
serves to carbonise the coal. The gas gets cooled to
200°C and gets mixed with the distillation gas and tarry
vapours and finally passes out for purification in the by-
product recovery plant.  Part of the heated gas is used
for carbonisation and the remainder utilized for synthesis.
It is possible to produce strong coke suitable both for
metallurgical and domestic uses. The yield obtained
from one short ton is: coke briquettes 1250-1300 Ibs.;
low temperature tar 22-25 gallons; gas 22,000-24,000
cu. ft. The power consumption is 40 Kwh/1oco cu. ft.

of gas produced.
FLASH CARBONISATION OF COAL

The principle of the process® is to pass hot gas down-
ward through a static bed of coal whereby the rate of
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carbonisation can be considerably increased. A large
steel-shelled bricklined retort is stated to have been
constructed in the Chemical Department of the T. V.
Authority.  The heating gas enters at the side and cuts
through a wind-box located at the lower end of the
retort. The coal charge varies from 2'-4' in depth
weighing about 2000 lbs. Carbonisation is effected by
the gas evolved on carbonisation pre-heated to about
1800°F the exit gas is cooled and cleaned. The yield of
tar is high. Blends containing high percentage of non-
coking coal are reported to yicld reasonably good coke.

TWO STAGE CARBONISATION

The conventional carbonisation processes employing
slot type ovens is essentially a one stage process and
suffers from a major disadvantage of von-continuity of
operation. Various multi-stage carbonisation processes
have been suggested from time to time, again with the
ulterior object of utilizing poorer coking coals.

DIDIER PROCESS

One of such processes is the Didier process invented
by Dr. A. Thau®,”. It has a forerunner in the Weber
process. It enables the production of metallurgical
grade coke from non-coking coals including even lignite
and brown coal provided that they yield sufficient tar
for the production of pitch required in the process.
Non-coking coal is carbonised at 550 - 600’ in normal
continuous vertical retorts or chambers with modifica-
tions. The semi-coke obtained is cooled, crushed and

Fig. 3. Brennstotf-Techmik oven
3. Heating wall. 6. Coal chamber.  «. Oven casing. 10, Fan. 11. Heating
%as duct. 13, Device for oprmand humber. 14, Coke car. 16, Chambec
Cover hitting winch,

(GAS WORLD 61 FeB. 1954)
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mixed with §-8% of the pitch produced from the l9w
temperature tar recovered from the‘ process afxd with
about 10-r5%, of caking coal. The mixture is bx:nquetted
at about one ton/sq.inch. The briquettes (?btalned are
carbonised in continuous or intermittent vertical chamb'cr
ovens at 9oo-1000°C. Coke of the desired properties
can be obtained by adjusting the temperature and
duration of carbonisation at the two stages.

It is stated that the cost of the process is slightl.y
greater than that of normsl coke under German condf-
tions. It is reported that during the last war t.hls
process was used to meet the shortage of metallurgical
coke in Germany, by utilising the high oxygen Upper
Silecian coal. Nothing further however has been heard
since the war. The Coal Research Institute, Japan
Claims® the invention of a process similar to the Didier.
It is stated that the process has now been perfected on a
commercial scale.

NATIONAL FUEL PROCESS

The process® has been developed by the National
Fuel Corporation J. N. & American Cyanamid Company
and professes to produce premium quality fuel from any
coal having even a slight coking property. The coal is
crushed to a fineness of 28 mesh (Tyler) and dried to
less than 1%, moisture. For coals of too high agglutinat-
ing value a fluidised oxidation technique has been
developed to reduce the caking power to an acceptable
value. The oxidised coal is mixed with a tar or pitch
binder even molasses and sulphite lic have been success-
fully used and briquetted. The briquettes are fed
continuously into the top of a vertical, cylindrical retort
and descend by gravity, counter current to an ascending
stream of heated gas which carbonises the briquettes at 2
controlled rate of heating especially at the critical tem-
perature range. The necessary make up heat is supplied
through tuyers by gas, heated in a heat-exchanger. The
tar obtained is of the true primary type and provides the
binder for briquetting.  Hard dense and reactive types
of coke may thus be made from coals not usable in

normal by-product ovens.

The process enables a much wider range of coals to be
used and it is claimed that the cost of a plant of the
National Fuel Corporation design is 30-40% less than
the capital cost of a coke plant of equal output,

BAUMCO PROCESS

In the Baumco process® the coal is first devolatalised
at 800°C to produce a char in a fluidised or static bed
which is then mixed with pitch and a coking coal and
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Fic. 4. TRAVELLING GRATE COKING PLANT
(BwK voL 6, 1954)

briquetted. The former acts as a binder for the raw
briquette when it is cold, the latter acts as a binder for
the carbonised briquette in that, in the coking process
its liquefaction and subsequent solidification cement the
char particles together. The briquettes will not soften
when the coking coal binder passes through the critical
range. The carboniration of the briquettes takes place in
a vertical shaft chamber surrounded by heating flues in
which the gas from the process is burnt under controlled
condition and arrangements are also provided for the hot
combustion gases to flow horizontally through the shaft,
carbonisation being thus effected by both indirect and
direct heating at a high temperature of about 1200°C.
This process is also applicable to lignite, non-caking and
poor coking coals. The coke is dense, strong, uniform
and its properties can be varied by adjusting the internal
heating system. This is again a form of two-step
carbonisation process. The capital cost is expected to
be low.

BRENSTOFF TECHNIQUE

Weakly caking coals® are known to yield better cokes
when carbonised at a higher heating rate, this being due
to an increase in the coal plasticity and its plastic range.
Narrow chambers of 60 to 125 mm. width 5 meter high
and 2.5 meter length made of iron are employed to
carbonise the coal at 650°C. The heating gas is burnt
in an external combustion chamber and the hot products
circulated through the heating flues. A number of
blocks of ovens are charged simultaneously. The charge
of about one ton per chamber is coked in about 2 hours
if briquettes are used and 4 hours if loose coal is used.
At the coking temperature of 650°C the coke does not
shrink away from the wall permitting free fall. The
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heating walls which are pivoted at the top are therefore
swung spart at the base to allow the coke to drop out.
In this process briquetting is not essential, as in the
National Fuel Process. Coals from upper Silesia, the
Ruhr, the Saar and Lorraine are known to have been
used successfully. The process is flexible and admits of
starting up and shutting down at short notice. The tar
yield is high but little surplus gas is left after meeting its
own requirement. The low temperature coke is usable
as a blending agent with high volatile coal. Experimeata-
tion is in progress to produce high temperature product
by introducing a second stage of heating.

AUTOGENOUS COKING

In 1938 a patent was taken in the U, S. A. describing
10,11 g coking stoker based onm the principles of coking
coals in thin layers on a travelling grate enclosed in a
chamber which was more or less similar to a beehive
oven with a travelling bottom. This was further
developed in 1945 to produce 350 tons of coke per day
for calcium carbide manufacture.

A limited supply of air is passed through the grate bar
at different zones of the coal bed, the air being only
sufficient for partial combustion of the volatile products
(in and over the fuel bed) into CO and H, instead of
CO,, thus maintaining a reducing armosphere. Itis
claimed that coke from a much wider range of coals (or
briquettes and extruded pieces) can be produced. The
coke obtained, though weaker than normal blast furnace
coke is usable in a good number of chemical industries.
Complete utilisation is possible of the sensible and latent
heat of the hot gases is evolved for industrial heating
proposes. A single unit may be built to carbonise 20—
250 tons of coal per day. The operation is highly
flexible and can be started and stopped at will. Capital
investment and maintenance cost are much lower
compared to standard by-product plant.

SIGNIFICANCE OF THESE
TECHNIQUES TO INDIA

It is no doubt possible to widen the scope of utilisation
of conventional coke ovens by taking recourse to
judicious selection and preparation of coals and by the
use of suitable additive agents such as oil, pitch, low
and high temperature coke dust etc., products from
pattial hvdrogenation of non-coking coals, extracts of
coal bitumen etc. It is also not impossible to make
reactive types of coke in coke ovens for domestic use for
which medium temperature carbonisation has often been

suggested,
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The Indian coals being inherently higher in ash and
comparatively deficient in swelling properties, only
limited quantity of poor to non-coking coals can be
utilised in blends in the ordinary way. This apart, the
resources of India’s coking coals are incompatibly lower
compared to her vast reserves of iron ore. Successful
expansion of the iron and steel industries in India
depends to a large measure on adequate availability of
high grade metallurgical coke. There also exists a great
demand for suitable grades of smokeless fuel for domestic
use in the rural and urban areas in India. Thus, in so
far as India is concerned the newer techniques of coal
carbonisation are worthy of serious consideration not
only from the view point of augmenting the scanty
reserves of her coking coals but to explore a possible
outlet for the utilization of huge dumps of colliery slack
for the production of domestic fuel in place of the
unsatisfactory brand of soft coke manufactured at present
in open stack in a most wasteful and unhygienic manner.

It is a happy augury that being conscious of these
peeds the Central Fuel Research Institute, India has
already initiated researches on some of the above
processes.

The examples given above are by no means exhaustive
but are meant only to show that by constant and persist-
ent efforts scientific and techoical ingenuity has almost
bridged the gulf between coking and non-coking coals.
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Falique Tests in Timber
By A.C.Sekhar & V. K. Gupta

material due to fluctuating stresses (which may be

varying in the same direction or alternating in the
opposite directions) is known as fatigue. With the
incoming of high speed machines and severely vibrating
structures, the problem of fatigue investigations of
various materials has assumed growing importance. In
1864 Fairbairn published in the Philesophical Transac-
tions of the Royal Society results of some experiments on
the subject anl again in 1871 Wohler’s drew some
conclusions which still remain undisputed. Since then
considerable amount of work has been done on the
problem of fatigue. But still, there does not seem to be
any standardised and uniform procedures of fatigue
testing for similar type of materials except the tentative
A.S. T. M. D-671-51T for plastics.

IT is well known that mechanical deterioration of a

In the various proceedings of the American Society of
Testing Materials during the last few years the work of
their special committee E-g on fatigue has been periodi-
cally reviewed and various technical papers have been
presented. But, all of these related mostly to fatigue
behaviour of various types of steels and alleys only, and
occasionally there were a few papers relating to general
topics and statistics. In this connection, the recent
papers presented by SCHUETTE, ENOMOTO, and
MASSONET are of some interest in a general way
specially to save time in fatigue testing. SCHUETTE
proposed to provide a design level curve by a new
procedure called “ least-of-four ”  method.  The
principle of this is to test simultaneously four nominally
identical specimens under identical conditions under the
presumption that the life potential of the weakest speci-
men will fail first. If at this time the other tests are
abandoned, this single point abtained possesses signifi-
cance far greater than a point taken from a single
independent test. It has been theoretically discussed
that a curve obtained from a series of least-of-four points
is approximately 849, of any future tests of the same
material can be expected to exceed and which fact
makes the curve more suitable for design purposes than
any of the counventional mean curve. In the paper by
Enomoti, he verified on mild steel and duarlumin, the
earlier experiments of Prot on the straight line relation
between the stress at failure and the square root of the
rate of stress increment but instead of the square root,
he obtained the straight line with the } power of the rate
of stress increment. The intersection of this line with
the stress axis has been taken as the fatigue limit,

In so far as wood is concerned among the earlier
investigations mention may be made of Kraemer (1930)
and Moore & Kommers (1927). They obtained load
reversals by rotational tests on beams and arrived at the
conclusions that the “ fatigue limit” in wood is about
one third of its normal breaking load as determined by
static tests. Below this limit, load is supposed to with-
stand 14 to 125 million continuous vibrational reversals
without much deterioration but if the load exceeds this
limit a failure is sure to occur at about { to 2 millions of
cycles.

General conclusions have been drawn that failure due
to fatigue depends first, upon the intensity of load

applied and secondly, on the rate at which the reversals
are made.

F. Kollmann experimenting on white ash has found
that in alternating tension and compression, fatigue limit
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is only 15%, of breaking stress, in pure tension it is 30%
and in alternate bending it is between 229% to 389%.
W. 1. Kommers has pointed out that the endurance
strength for so million cycles of reversed stress is
approximately 279, of the static modulus of rupture for
a few species but did not obtain the endurance limit.
The tests were conducted under controlled conditions of
75°F & 65°, R. H. and the vibrations were all done at
the rate of about 1800 cycles per minute. He observed
that the S-N-curves for wood do not exhibit a knee as in
the case of metals.

TESTING MACHINES AND
PROBLEMS IN FATIGUE

There are various types of fatigue testing machines for
simple stresses as well as combined stresses. All these
can be classified either under constant load type or
under constant deformation type. While each type has
its own advantages and disadvantages, the constant
deflection type is better suited for flat type of specimens,
in which the specimens generally act as their
dynomometers.

own

While the general problem in fatigue testing of
materials has been mostly to evaluate the limiting fatigue
stress or endurance limit, (which is the greatest stress
that can be applied 10 a material for an infinitely large
number of times without causing failures). Various
other problems also are connected with these studies.
They can be broadly classified as follows : —

(1) Effects of range of stress, max. stress, and nature
of stresses on enduraace limits.

(2) Effects of rate of vibration.

(3) Effects of the internal structure of the material as
also affected by external agencies like tem-
perature and other treatments etc., or internal
agencies like stress concentration.

(4) Effects of shape and size of specimens.

(s> Mechanical deterioration of the material under

test with increasing vibrations.

(6. Statistical aids and time saving techniques in
evaluation of fatigue data.

2} Correlati>ns with other mechanical and physical
properties.

o4

Design of suitable equipment for various types of
fatigue investigations,
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SHOREA ROBUST:

A

In addition to these, in an orthotropic, elasto-plastic
and biological material like wcod the problems are more
increased to take into consideration the orientation of
principal axes of elastic symmetry to the direction of
amplitude of vibration, to the varying plasticity in
different species and to the non-homogenuous distribu-
tion of the constituents of the material and to the
inherent variability due to growth conditions of a tree.

With these problems in view, a few tests on wood
have just been taken un at the Forest Research Institute
maiuly to study mechanical deterioration in wood with
increasing number of fluctustions and the few experi-
ments that have been done so far have been reported
here. With more and more data collected, it is hoped
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to evolve a suitable standard procedure of evaluating
fatigue properties of timber and evolve safe working
stresses under severe conditions of vibrations.

At present small specimens  as shown in Fig. 1 are
being used for studies on variation of stress with increas-
ing number of vibrations. These specimens are tested
on Avery Testing Machine, Model No. 6301 which has
a constant rate of vibration of about 1420 cycles per min.
and varying amplitude. The ends of specimens are
clamped in the machine.

In these experiments it has been gencrally observed
that in the matter of fixing failures there is certain
amount of difficulty in wood. Some typical failures are
shown in Fig. 2. Lowering of bending moment is not
always associated with any visible failure. Some types
of failures specially longitudinal splits do not neces-
sarily lower the bending moment. Hence, for purpose
of evaluation, a complete failure is taken as that which
occurs throughout the entire width of the specimens.
In some cases the complete failure has occurred only on
one side of the specimen. The egperiments in each
case were continued until either a complete failure has
occurred on any of the surface or until the initial bending
moment is reduced to half its value or until fifty million
cycles are reached.

DISCUSSIONS

The various species tested so far, the initial and final
conditions at the end of each experiment are indicated in
table I. It may be observed that in most of the speci-
mens tested in dry conditions, the moisture content
remained more or less uniform throughout the experi-
ment but the fibre stress has decreased in general with
increasing reverses of stress, at a lower rate in the earlier
stage and at a higher rate in the later stage. In the case
of specimen initially under green condition (i. . the
moisture content above the fibre saturation point) there
has been definitely a decrease in the moisture content by
the time the tinal condition has reached. It is interest-
ing to note that while in Terminalia tomentosa and
Dalbergia latifolia there has been greater deterioration in
fibre stress for lesser No. of reversals in the dry condi-
tion, the reverse is indicated in the case of Picea
morinda, Shorea robusta, Morus laevigata, Parrotia
jacquemontiana were tested on both radial and tangential
pieces. It is observed that in the case of former two
species the tangential pieces have failed much earlier than
the corresponding radial pieces even though the initial
conditions were similar for the two types of specimen in
all the species. The contrary result in the case of Parrotia
jacquemontiana is probably due to low initial fibre stress.

It is interesting to observe that in the case of Tectona
grandis and Dalbergia Jatifolia with the initial fibre
stresses nearly about one third of their Modulus of
Rupture no failure has occurred even after large number

of cycles but with only slight increase of the initial fibre
stress to about §6%, in both the cases a complete failure
has occurred at considerably less number of reversals,
lowering the fibre stress to 24.3% and 34.0% of their
Modulus of Rupture respectively. In most of the cases
where the initial stress has been more than j; of its
nominal Modulus of Rupture the final fibre stress has
come down to more or less } of the same.

In conclusion it may be stated that in order to under-
stand a complete fatigue behaviour of a material like
timber it would be useful to obtain more information on
these lines for otber timbers of varying densities and
varying initial conditions. The present investigations
have however indicated the general trend of mechanical
deterioration with increasing reversals.
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Weltlal)ilily ol Plain Larbon Steels

By S V. Nadkarni, M.Sc., A M1 w.

not be regarded as a homogeneous body. From

the metallurgical point of view, the weld metal
together with the heat-affected area of the base metal can
be divided into five distinct zones as shown in Fig. 1.
The zone “a’ represents pure weld metal deposited from
filler material such as an arc-welding electrode, or metal
slightly contaminated by admixture with the base material-
b’ represents portion of the base metal which melted
and resolidified.  The porticn marked ¢c’ did not melts
but reached a temperature approaching A4 point of the
iron-carbon diagram. The result was recrystallisation to
a coarse-grained structure followed by hardening. The
next zone ‘d’ reached the temperature a little above A3
point of the iron-carbon diagram which resulted in the
formation of fine-grained structure. The zone ‘e’ was
not heated up sufficiently to cause a change in grain size,
but it reached a temperature at which a structural change
such as balling up of pearlite could be expected.

]

ZS FUSION-WELDED joint in mild steel should

cC IDlE| ® |

SCHEMATIC REPRESENTATION OF STRUZTURAL FOR MATION

IN WELDMENTS IN CARBON STEELS WITHOUT HEAT
TREATMENTS

Fig. |

Many of the important welded constructions are
nowadays stress-relived, but temperatures in this treat-
ment never exceed 700°C.  Such a post-heat treatment
redistributes the contraction and other residual stresses,
and also reduces differences of hardness in the various
zones. However, the temperature is not sufficient to
cause reciystallisation and consequently the variations in
grain-size as shown in Fig. 1 continue to be present. A
normalising treatment which raises the temperature to
anvwhere between 800-900°C (i. e. above A3 point in the
iron-carbon diagram) can cause recrystallisation and fair
amount of equalisation of grain size in the various zones.
However, such a treatment is hardly possible on grounds
of economy and practicability, and, therefore, a welded
joint still remains a heterogenous body.
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Fig. 2
Hardness surveys of heat-offected zones of corbon steels (0.4 in.
thick) on which a weld run was made with 8 Swg. Electrodas.

The extent of changes in structural and mechanical
properties such as described depends not only on the
welding procedure (rate of heat input and final cooling)
but also on the carbon content in the steel. K. Tewes
has shown his findings graphically in Fig. 2. Here it is
seen that while in the steel of grade St. 37 (German
classification) with 0.12%; carbon the Vickers hardness
in the heat-affected zone rises from 125 to 160, in the
steel of grade St. 70 with ©.58°, carbon, it rises from
220 to about 470. This means that the heat-affected
zone in St. 70 cannot be cold-worked and is very
susceptible to cracking in service.

The coarse-grained structure in the hear-affected zone
will affect, more or less, the toughness of the joint as a
whole. More critical than the grain-size is the simulta-
neous increase in hardness in the zone which affects the
joint toughness to a much larger extent. Tests and
practice have shown that acceptable joints can be
produced in carbon steels upto 0.3°, carbon, but once
this has been exceeded or alloying elemenis are present,
suitable heat treatment procedures are necessary to keep
the hardness of the heat-affected zone within permissible
limit.

The point will become clearer by studying the graph
shown below which represents changes in ultimate
tensile strength, clongation and yield point of plain
normalised carbon steels with changes in carbon content.
It is secen that while ultimate tensile and yicld point
values rise with carbon content in the steel, the elonga-
tion values, which are a measure of ductility, decline
gradually. The line at the top which rises steeply
represents the variation in tensile strength of steels which
are quenched. From this line, one can note that 2
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ed steel with 0.3% carbon already reaches the
t which it can be cold-worked. Since the heat-
affected zone in a welded joint also und_ergoes . a tre?t-
ment as severe as quenching (the severity increasing with
thickness and size of the base metal) one should expect
that in steels with carbon content more than 0.3%,.there
will an area which will be unacceptable from the point of
view of ductility and toughness, unless, of course, a
suitable welding procedure is adopted.

quencb
limit a

Since alloying elements also have cumulative eﬁ'ecF on
hardness in the HAZ, one recogaises the carbon equival-
ent (%) of a steel which is given by the formula:

Mo Cr Mo Cn , Ni
C+T+?+8+13 15

It has been observed that hardness in the HAZ follo.w-
jng welding can be pre-calculated fairly correctly with

the help of the formula :—

Hardness (in Vicker’s units) = 1200 X cquivalent

carbon in %,-200
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In case of an unalloyed steel, a simple formula

Mn
C+—6—

gives a fairly correct carbon equivalent in %,

Besides the carbon equivalent, the welding procedure
also determines the extent of changes taking place in
the heat-affected zone. The following important factors
determine the welding procedure, and these should be
closely controlled to ensure that consistent weldments
are being made:

(a) The kind and size of the heating source (electric
arc, arc voltage, polarity & so on)

(b) The temperature of the heating source.

(c) The rate of travel of the ,, 9 .

(d) The dimensions of the base material,

(¢) The heat conductivity of the material.

(f) The temperature of the base material (degree of
preheat, if any.)

(8) The shape and position of the joint surfaces in
which the filler material is being added.

(h) The stress configurations present in the joint.

(i) The class of electrode used in maoual arc
welding.

Manufactured in India by

ADVANI

Comroauion)

For strength, speed and smooth finish

Use
ADVANI-OERI.lKON ELECTRODES

|. B. ADVANI-OERLIKON ELECTRODES PRIVATE LID.,

CHAMBERS
SIR P. M. ROAD, BOMBAY.
Factory — BHANDUP.
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Fig. 3
Variations of tensile properties with carbon content of normalised
and quenched carbon steels.

The above discussion helps us to recognise a new pro-
perty of steel called “weldability” and its definition as
given by the American Welding Research Council as
follows :

The weldability of a steel is defined as the ease with
which the required degree of joinability and performance
can be obtained with a given welding process and
procedure.

ARC WELDING ELECTRODES

Where arc-welding is used, clectrodes play a very
important role in determining the quality of the weld
joint. Seven classes of electrodes are universally
recognised, depending on their coating composition and
performance characteristics. It is in every electrode
user’s interest to understand these classes, and apply
them judiciously. The classification as recognised by
three important countries is shown in the table below :

German Norm B.S. 1719  AWS. As.

DIN 1913 195t 1-55T (1955)
A = Sauer (acid) E4— E 6020-30
B = Basisch (basic) Eé6— E 6015-16
C = Cellulose (cellulosic) E1 — E 6010-11
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German Norm B. S. 1719 AWS. As.
DIN 1913 1951 1-55T (1955)
D = Oxydierend (oxidising) E § — E 4520
R = Rutil (Rutile) E2— E 6012
T = Titan (Titania) E3— E 6o13
V = andere Typen
(other types) E 9 — E 6024-27

Rutile and titania type electrodes are very popular all
over the world due to their easy performance characteris-
tics in all positions and are excellent for all normal
applications including shipbuilding, wagon construction,
tanks, pipes and bridgework. Their shortcomings are
felt only when thicker sections of over 3" are to be
welded and when attempts are made to use higher
currents. Cellulosic electrodes give excellent welds in
all positions, but give considerable spatter and a slag
which is very difficult to dislodge from the weld metal,
They are largely used on tanks and pipes. Acid types
are usually heavy coated and can stand very high
currents. They give a heavy, fluid slag which ensures
thorough cleaning of the weld metal. They give
radiographic welds on pressure vessels upto any large
thicknesses, but they can only be wused in flat and
horizontal positions.

Basic or low-hydrogen clectrodes deserve special
mention. They give a thoroughly deoxidised and
deslagged weld metal possessing exceptional mechanical
properties. The exceptional notch-toughness s
maintained to much lower temperatures. The electrode
naturally finds extensive use on highly-stressed joints
and those subjected to temperature fluctuations and
dynamic loads. This type is the only one that can give
satisfactory welds on steels high in sulphur or
containing sulphur seggregations, and on steels with
upto 0.5% carbon without causing cracks in the
deposit of the heat-affected zone. Steels can often be
welded at much lower preheats with basic clectrodes.
To cite an example, it has been found that welding of
rimmed carbon steel boiler plates in thicknesses of 1 in,
or less can be successfully accomplished with low-
hydrogen electrodes with preheats as low as—12°C.
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In contrast to this, preheats of 16°C are required for
welding  with celiulose-coated  electrodes. An9ther
example is that the Welding Researc.h Council of
America recommends a preheat and interpass tem-
perature of 300°F for the welding of ASTM A7—-59T
steel (.26—0.30C) of 2-4 inch thicknesses when using
clectrodes other than basic, but only 100°F preheat
temperature when basic electrodes are used.

TESTING FOR WELDABILITY

Besides microscopical examinations and haranss
surveys, some conclusive tests are necessary to determine
the effect of changes in the heat-affected zone on the
ultimate behaviour of the weldment under load.

The transverse-bead-weld notch-bend test in many
forms has been used in various countries, In 1939,
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Cornelius and Fahsel in Germany described a notch-
bend specimen comprising a bead weld with a parallel
notch located at the bond as shown in Fig. 4. The
specimen was bent about a 0.4 in. diameter pin
until the first appearance of a crack at the root of the
notch. However, in this specimen the full thickness of
the plate was not tested. To overcome this objection,
modifications were made which resulted in a test such as
the one described in Fig. 5 which is the one adopted
by the Naval Research Laboratory inthe U.S. A. A
single bead was deposited (3/16 inch E 6o10 electrode,
175 amperes, 26 volts, and 6 inches per minute travel
speed) transverse to the intended direction of bending
of a plate and strips 1} inches wide were cut as
shown. The bead weld was notched with a hack saw to
a point just short of the heat-affected zone in order
that initial deformation would occur, in the weld metal
when the specimen was tested in bending. In these
studies a 9 inch testing-jib span was used and the follow-
ing three values were recorded during testing: the
angle of bend at maximum load, the type of failure, and
the load-deflection cutve. The failure type was
described by a code, illustrated in Fig. 6.
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A number of investigators have devised notched weld
specimens to study the impact performance of welds.
One of the simplest and most convincing tests is due
to Mr. Henri M-Schoadt, whichis being increasingly
used on the Continent.

The new type of test piece introduced by M. Schnadt
and protected by a patent is really a series of notched
bending specimens to be broken in a Charpy machine.

The test pieces are 55 mm. long, 10 mm. wide and
between 7.5 mm. and 9.5 mm. thick. There are five
standard specimens with V-notches of varying root
radii, thatis, of varying severity. The five standard

test pieces which have been given special names are
shown in Fig. 7.

The dinacic test piece has no notch, that is, the root
radius of the notch is infinity. The following three
specimens with 45° Vee notches of 2 mm. depth, have
root diameters of 2 mm. 1 mm. and 0.5 mm, and are
called mesatopic, ponatopic and ganatopic test pieces
respectively. These test pieces can all be notched with
milling cutters of the requisite root radii. The last
test piece with root radius zero, is called * cohkeracic
and its notch is made as is shown in Fig. 8, by milling
a ponatopic prenotch first to a depth of 1.6 mm. into
which a tungsten carbide knife is pressed afterwards to
an additional depth of 0.4 mm. so that the total depth
of the notch is agaia 2 mm. It is important that the
notch is made with a very sharp knife and that the knife
is placed centrally into a prenotch. For this and,
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incidentally, the other operations necessary in the
making of the test pieces, M. Schnadt has developed
special jigs and toels. The position of the test pieces in
the machine is shown schematically in Fig. 9

The compression zone in each specimen is drilled out
and replaced by a tungsten carbide pin. This has the
important result of preventing almost entirely the
absorption of energy in the compression zone of the
material.  All test picces, even the unnotched (dinacic)
one, are broken in two in the test.

The time for making the test piece, starting off with
material of the required thickness, is only about ten
minutes, and if many test pieces are required from the
same material, this time can be reduced still further.

The five test-pieces represent gradually increasing
severity of stress configuration, increasing from the
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dinacic to the coheracic test piece. Tt‘u: coheracic test
piece represents the most severe conditions for propaga-
tion of cracks met with in service. A base metal or the
weldment which gives coheracic test value of above
8 Kgm/cm? can be relied upon to be an excellent
crack arrester, Coheracic steels and weld.metals are
already being produced by leading .steel fabricators and
clectrode manufacturers on the Continent.

Results of tests are read out in energy absorbed i‘n
units Kgm/cm?. A value of at least 8 Kgrr}/cm’ is
considered good, while a value of 2 Kgm/cm? is consi-
dered unacceptable leading to brittle failure. An inter-
mediate value of 5 Kgmjcm?® denotes fracture with

some amount of plasticity.

Forms of test-pieces for testing heat-affected zone are
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shown in Fig. 10.
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THE HIGH SPEED STEEL SAW BAND

Until as recently, as three years ago, firms enterprising
in production uses of the metal cutting banql saw, had
only hard edge carbon steel saw bands at their dlspo.sal
while other machine tools had high speed stcel. cutting
tools. Yet, so advantageous is the flexible f:uttlng gf:n-
metry of the band machine, that its production applica-
tions mushroomed in this period.

Several deterrents existed to prevent the development
of the high speed steel saw band.  These were (1) fhe
well known brittlencss of high speefi s.u.eel which
prohibited continuous flexing; (2) {hc mz'ablllty of tt!e
steel mills to fabricate this metal in sausfacmt.y strip
form and (3) problems of joining and heat treating the

band.

The breakthrough came several years ago v.vhcn The
DoALL Company introduced the Demon ” High Speed
Steel Saw Band. Other high speed steel .bladcs are now
on the market at this present time. The introduction of
a “practical ” high speed steel saw .band created a
veritable revolution in metal band sawing because, .now,
the advantages of this tool steel were ad‘c‘!ed toa l:,lghly
adaptable cutting principle. ~ The word Pracucal was
applied to this development becaufc this “blade wa,.c:
fexible; its weld held firm and it had red heat

hardaoess!

High speed stecl provided for the band machine, what
it had for other machine tools years before. Work could
be fed at considerably greater feed pressures, greater
speeds, and yet the tools remained sharp much longer.

Though greater in initial cost, its production per hour of

labor was so much greater and the frequency of blade
changes so much less, that the high speed steel blades
soon proved its economic feasability. Between the
flexibility of the band machine and the prowess of the
high speed steel saw band, an unsurpassed combination
was born.

Today, companies like National Acme have switched
almost exclusively to Demon High Speed Steel Bands
with considerably lower production costs resulting.
Increasingly, more firms are switching to the high speed
steel bands not only for production but for straight tool
and die work !!!

* * *
* ¥ * % * %

PRODUCTION OF MACHINE TOOLS

As regards the Government of India’s plans for
increasing the production of machine tools in the country,
it is now learnt that a recent investigation has revealed
that against a total of 80,000 machine tools installed
in the country at the end of December last, the
number of machiae tools that may be required by
the end of the current plan period will appreximate
to about 170,000, It is estimated that by the end
of 1960-61 imports are likely to be of the order
of Rs. 15 crores to Rs. 17 crores. The Government is
reported to be considering the question of production of
machine tools as a side-line is well-established engineer-
ing works. According to a preliminary estimate, the
industry needs an annual capital investment of about
Rs. 1 crore to become self-sufficient.
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The First Imliqenous Firm to acliieve success

in the manulacture of Automotive Diesel [nqines

The world famous ferkind P§ engines are now in full indigenous production
at Madras.

NE Hundred and Sixteen years are but a
moment in the long history of the ancient

land of India.

Travel along any of the shady roads of the mofussil
and you may see how short these one Hundred and
Sixteen years are, for in the space of an hour or so, the
history of road transport in the century rolls before
you.

Through the dappled light and shade of the dusty
roadway comes the coolie, tramping along on his bare
feet, his bundle on his head. Creaking past him in a
covered wagon, the bullock driver sits his patient
bullocks plodding along slowly with an occasional
spasmodic effort at speed as the driver applies his stick
or gives their tails a twist. Nearing a temple town, an
clephant slouches along—the transport of the auncient
and still used on occasions of ceremony and splendour.
Passing these age old transporters comes the modern
streamlined internal combustion engine powered motor
coach, speeding along in safety with its passengers.
Diesel Trucks also roll along, all these methods of
transport linking up village to village.

And so, in a short hour, more than a century’s
progress in road transport is bridged over, and we see
the ancient and modern side by side.

The firm of Simpsons, Madras, has had the proud
privilege of living through these one Hundred and
Sixteen vyears of India’s life, beginning with the
manufacture of the Howdah, Litter and Palanquin,
then Travelling Vans, State Carriages, Pony Tongas,
Landaus, Victorias, etc., always Keeping abreast with
improved methods of road transport.

The vear 1903 ushered in a new era in road transport
in India with the introduction of internal combustion
engine propelled vehicles and since that time, the firm
specialised in Automobile  Eogineering, including
Motor Car, Motor Coach and Motor Truck body
building, in which field they have achieved and
mairtained an excellent reputation throughout India,

The advent of the Diesel Engine for Road Transport
Vehicles was one of the most important developments
in recent years and as Simpsons realised the popularity
diesel transport would quickly gain, they entered into an
agreement with F. Perkins Limited, Peterborough, as
Distributors for the whole of India for the famous
Perkins “P” Series Diesel Engines. Subsequently,
they entered into a manufacturing agreement with the
approval of the Government of India, following which
a Phased Manufacturing Programme was submitted to
the Government of India and on Juae, s, 1955, the
Chairman of Simpson & Co., Ltd., Shri S. Anantha-
ramakrishnan, the notsd South Indian industrialist, gave
an assurance to Government that by December 1956,
i. e, in the remarkably short period of 18 months,
Simpson & Co. would sachieve complete indigenous
manufacture of the Perkins P6 Automotive Diesel
Engine to a capacity of 3,000 Eogines per annum.

This was a tremendous task and under the able
direction and control of the Company’s Director
& General Manager, Mr. A. J. Lund, a Chartered
Engineer, possessing  considerable  administrative,
organising and production ability, the programme was
fully completed.

The utmost co-ordination and co-operation of all
administrative staff, draughtsmen, jig & tool designers,
other technical, managerial and general staff, Workers’
Union, and every employee of the Company was most
essential for such an undertaking, and it is
undoubtedly a great credit to all that a project of such
magnitade was accomplished in the very short space of
18 months.

Specifications and  capacities of all plant and
machinery had to be worked out to suit all machining
operations for cach and every component part of the
Engine. Orders then had to be placed for deliveries
Madras to suit the respective phased periods of the
Manufacturing Programme. Complete factory layout
plans for positioning of the machinery for flow-line
production had to be prepared, excavations made and
machinery foundations laid ready for installation of

OUR CONTRIBUTION TO INDIA’S INDUSTRIAL PROGRESS

MANUFACTURE OF THE PERKINS P6 V
AUTOMOTIVE DIESEL ENGINE AS PER PHASED
PROGRAMME APPROVED BY GOVERNMENT.

«The Power Behind Modern Transport”

AUTHORISED DEALERS

SALES & SERVICE

Addison & Co. Private Ltd,,
MADRAS-1.

Allied Motors Private Ltd.,
NEW DELHI.

Allied Motors Private Ltd.,
JULLUNDUR CITY.

Anand Automobiles,
INDORE.

Anand Automobiles,
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Bharat Motors,
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Bombay Garage

‘ (Ahymedabad) Ltd.,
AHMEDABAD-4.

Bombay Garage Private Ltd.,

BOMBAY-7.

Bombay Garage (Poona)
Private Ltd,,

POONA.

Bombay Garage (Rajkot)
Private Ltd,,
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C. C. Automobites Ltd.,
KOZHIKODE-I,

D. S. Automobiles,
NELLORE.

Dhanbad Automobiles
Private Ltd,
DHANBAD.

Damiji Jethabhal & Bros.
Perivate Ltd.,
Gandhidam (KUTCH.)

C. Eduljee & Co.,

NAGPUR.

G?:orge Oakes Private Ltd.,
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= Banpalore,

Ootacamund,

Tiruchirapalti,

Secunderabad.

AUTHORISED DEALERS

SALES & SERVICE

George Oakes Private Ltd.,
VIJAYAWADA.2.

Ghatage & Patil,
KOLHAPUR,

G. N. Chakrapani Chetty &
Sons Private Ltd.,
TIRUNELVELI,

K. N. Roy & Sons
Private Ltd,,
RANCHI.

Kamal & Co.,
JAIPUR.

Manickbag Engineers,
BELGAUM,

Marikar (Motors) Ltd.,
TRIVANDRUM,

National Automobiles,
LUCKNOW.

P. V. Pai & Co,,
MANGALORE.

P. V. Pai & Co.,
MERCARA, (COORG).

Patnaik & Co.,
CUTTACK.

Patnaik & Co.,
SAMBALPUR.

Sri Rama Vilas Service
Private Ltd.,
KUMBAKONAM.

Sri Krishna Motor &
Engineering Works,
VIZIANAGARAM CITY.

Walford Transport Ltd,,
CALCUTTA-I6.

Walford Transport Ltd.,
DIBRUGARH, (Assam).
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machinery on arrival. Additional electric power supply
had to be provided including purchase and installation
of additional Transformers, new electric power cables
and feeder lines together with distribution boards and
switch gear. The entire lighting arrangements through-
out the factory had to be re-planned.

Jigs, Fixtures and special Toolings had to be designed
and manufactured at their Madras Works to the tune
of nearly 3 lakhs of rupees value. Simultaneously,
necessary labour force had to be trained, especially for
the manufacture of high precision work involved in the
production of Jigs and Fixtures. And high tribute
should be paid to Indian labour for their remarkable
adaptability and progress in this specialised sphere of
engineering.

SIMPSONS’ WORKS

A massive modera construction, double-storied
building houses the Administrative Offices, Financial
and Cost Accounts, Drawing and Design Office, Sales
Department, Central Stores, Purchasing Department,
Material Control and Planning Office. And behind this
building is the spacious and most modern Workshop.
The factory area covers approximately 250,000 sq. fi.

THE PERKINS P6 AUTOMOTIVE DIESEL
ENGINE

This is a 6-cylinder unit, having cylinder bore
3.1/2" and stroke of 5". Swept volume is 4.73 Litres
(288.6 cu. inches) and develops a maximum com-
mercial vehicle rating of 83 b. h. p. at 2,400 r. p. m.
Maximum torque is 202 lbs. ft. (27.9 Kgms.) The
weight of the Engine with electrical starting equipment
but without flywheel and starter ring is 696 lbs. In its
power range, Perkins P6 is unquestionably the most
popular diesel transport engine in the World and in
India alone atout 40,000 of these engines are operating
with extreme reliability and efficiency.

THE MANUFACTURING PLANT

The Perkins P6 Diesel Engine consists of nearly 1,800
component parts, and, of these, 20-odd items are still
not manufactured in the country, viz., Proprietary
items consisting of Motor Starier, Dynamo, Fuse Box,
Venturi, Timing Chain, Starter and Heater Switch
Assembly, Etc.

PLANNING FOR PRODUCTION

The organization of the Planning Department has
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been done on the modern lines, using very extensively
the Graphdex Board Charting System and with this
the day-to-day stock position of the various engine
components and also the flow of the manufacturing
programme can be gauged at a glance.

Job Control Boards are operated by the Loading
Section of the Planning Office and this method ensures
very proper loading of the various production machines
and also helps to keep an effective eye on the planned
and actual production hours for doing various machining
operations. The efficient organization of the Planning
Department and co-ordinatien with the Works and the
Cost Office facilitate accuracy in determining the
manufactured cost of the component parts day to day.

PLANNING OF CUTTING TOOLS

The various cutting tools required by the Machine
Shop are planned and procured, taking into considera-
tion the tool life and the monthly tool consumption.
The tools are properly numbered snd as per the
Operation Sheet, these are stocked in the Tool Stores
for casy delivery. The procurement of tools has
become a very importaot function to keep the Machine
Shop runnming uninterruptedly, especially in view of
the country-wide shortage of and import restrictions for
various cutting tools. In the selection of various cutting
tools, factors governing maximum production and tool

life, and also the materials to be machined are taken into
consideration.

MATERIAL CONTROL DEPARTMENT

The different types of raw materials required for the
production of P6 Engines are procured through the
Material Control Department. This Department is
responsible for the location of suitable materials and
ordering them as required. They take very suitable
steps to contact various suppliers and ensure that only
the right type of material as specified in the designs
are procured. All raw materials received at the Works
are bonded until material and chemical analyses as
required have been taken. This procedure is rigidly
followed to ensure that only approved materials to
specification are used for the production of the Engine.

This Department also looks after the procurement of
various purchased components and also maintains 4
close liasison with Messrs. F.  Perkins Ltd,,
Peterberough, England, and their Resident Chief
Inspector, for obtaining their approval for these item.
In the case of completely machined purchase items, 2
rigorous inspection is instituted in our inward goods
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section and these goods, like parts manufacn-lred :)n
Simpsons’ Works, are constantly under review Dy

F. Perkins Ltd.’s Resident
assistants.

Chief Inspector aad his

MACHINE SHOP

The Machine Shop is broadly (.iivided. into two
sections: on¢ section mam?facu.mng mlscellanelo.us
component parts and the other is laid .out for.ﬂow(; ine
machining of Cylinder Blocks with Main Befa‘rmgC ap:,
Cylinder Heads, Connecting Rods, Camsha Is? ltal:l -
shafts, Lubricating Oil Pumps, Water Cll‘C}l ating
Pumps, etc. The arrangement of Plant and Fiqmpmen;
has been carried out with a view to o.btam a goo
deal of flexibility in production. Various Qapstan
Lathes and Automatics have beeq grouped in l(ime
section and several Radial and Pillar Type Drilling
Machines in another and in this manner gcr?cral pur;::se
Milling Machines including Gear Hobblqg Mac ine
and SS & SC Lathes have been arranged in different

groups.

Four of the Machine Shop bays extend lengthwise
within the buildings and this arrangement enables
very effective supervision and easy ﬂow. of components
from machine to machine to b.elachlevcd. Manual
handling of the components is minimized by' necessary
mechanization and goods, wherever possible, are
palletised and the movement of components at vanou:‘
stages of machining is carried 'out by the employment o
a large variety of specially designed pallets.

CYLINDER BLOCK BAY

The rough castings are delivered at one end of ?he
bay and these are first washed with paraffin in a cleansing

tank.

Gravity Roller Conveyors ar¢ arranged all alofxg the
bay and the castings travel on these fr9m maChme. to
machine, thus reducing to the @lnlmum phy§1cal’
handling. This also helps to avoid ‘:ﬂock plhn.g
of components on the floor at the various machine

stations.

After fettling and washing, the castings are inspected
with necessary inspection fixtures to ensure the co.rr.ect
locations of cores, jig location points and machining
allowance, and placed on the roller conveyor.

From these the work is loaded directly into the
fixture-on the first machine, this being a Duplex Miller
xvided with 2 Nos. 16" dia. inserted tooth carbide
pro
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cutters. After this operation the work is moved on
the roller conveyor to the pext operation, i. e., drilling
of sump and head faces. Ia this operation two locating
holes are drilled and reamed on the same face for jig
location purposes for subsequent operations.

In the Cylinder Block Bay there are several special
purpose machines of the modern type such as 6-spindle
Snout Borer specially designed for the rough boring of
all the cylinder bores, Special Horizontal Drilling
Machine for drilling the pressure rail hole in one
setting and the wide base Miller for straddle gang
milling the Crankshaft bearing sides and also for form
milling the Crankshaft bore. 2 Nos. specially tooled
Borematics are stationed for finish boring the parent
bore of the Block and the Lincars with hydraulically-
operated 3 station fixtures. The Honing Machines are
positioned next to the Borematics for rough and finish
honing the Cylinder bores after finish machining of the
Linears.

Most of the other operations are carried out on
general purpose machines including Radial Drilling
Machines, Vertical and Horizontal Milling Machines,
Radial Arm Tappers, etc. All machines have been
tooled up for doing particular operations through
suitably designed jigs and fixtures.

The Crankshaft and Camshaft bores are finish bored
in a Horizontal Boring Machine after fitting the main
bearing caps which are processed alongside the Block
and brought over to a fitting station. When the
machining operations on the Block are completed, the
Main Bearings are fitted and line bored.

At every stage of machining, strict inspection is
maintained by well trained stage Inspectors to ensure
that only correctly machined Blocks are allowed to move
forward to their next operations.

Before line boring the Blocks these are water tested
and also the pressure rail paraffin tested to ensure that
the Blocks are leakproof in every respect.

Completely machined Cylinder Blocks before delivery
for assembly are inspected by Final Inspection Depart-
ment, although rigid stage inspection has already been
done at different stages of production.

CYLINDER HEAD BAY

The various machines for processing this component
are arranged operation-wise. The rough castings are
fed from one end and the completely machined heads
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are delivered to assembly from the other end. The
work travels on roller conveyors and arrangements have
been provided for lifting the work from machine to
conveyor and counveyor 1o machine with the help of
overhead lifting gear. For the machining of Cylinder
Heads Vertical Milling Machines, Radial Drills, Radial
Arm Tapping Machines, etc., are used, all of which are
specially tooled and jigged for rapid production and
interchangeability of the component. As in the case
of Cylinder Block, rigid stage inspection is maintained
and the completely machined Heads are delivered to
Assembly only after passing 100° final inspection.

Before commencing the first machining operation, the
castings are thoroughly inspected on the production line
itself for jig location points, machining allowance and to
detect any casting defects.

After completing the machining operation, the Heads
are also hydraulically tested and steam-cleaned.

CONNECTING ROD AND CAMSHAFT BAY

The Connecting Rod stampings, made out of Nickel
Chrome Molybdenum steel, are first inspected very
thoroughly in the materials inspecting wing of the
Inspection Department to  detect twists and other
stamping flaws. Only approved stampings are then
released to the production line and before the com-
mencement of the first machining operation, the
stampings are fettled and crack detected on a Magnetic
Crack Detector.

In this bay also the machines are stationed on opera-
lion Lasis and, therefore, the Connecting Rods move
from one machine to the other in perfect sequence
resulting in the least amount of handling.

Specially desizned  pallets are used for this bay
instead of roller conveyors and the compoaents are
placed vertically oa these pallzts by the opzrative after
completion of each operation.

The various milling operations are done by employing
negative rake milling cutters as the material has over 65

tous tensile strengtir.

After the rods are completely machined, steel backed
small end bush 1s press fitted and then finish bored
to size on a precision Spec'ially-tooled Fine Borer.
On completion of all operations the rods ares again

detected  and demagnetised before delivery to

k L .
crac where these are individually weighed

final inspection
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and matched. Specially trained  Stage Inspectors
vigilantly watch for any process variation at different
stages of production,

P6 Engine Camshafts are machined on journals
which are ground to micro-finish. The Cam Lifts are
profile ground and a specially designed Cam-o-matic
Grinding Machine, specially tooled, give correct
profile of all cam lifis. Cam contour and respective
cam lifts are checked on a specially designed fixture
during process of manufacture.

CRANKSHAFT

The P6 Crankshaft is machined from high tensile
Nickel Chrome Molybdenum steel drop forgings.
This most important component has been tooled up
with utmost care as the efficient performance of the P6
Engine depends to a very great extent on the precision
of the Crankshaft,

Most modern equipment is installed for the
production of Crankshafts, the general sequence being
crack detection of Crankshafts before passing ioto
Machine Shop, centering for turning operations, fough
and finish turning main bearing journals and crank
pin jourmals, rough grinding all journals, drilling
lubrication oil holes, induction hardening all journals by
a special induction hardening plant, tempering after
hardening, finish-grinding, balancing the Crankshafts
and final crack-detection before being passed for
assembly. Very rigid inspection is employed through-
out the various machining and grinding stages and 100%
inspection is carricd out after all the operations have
been completed.

GENERAL SECTION

1o the General Section in the Machine Shop, various
component parts such as Water Pump, Fuel Pump
Drive, Lubricating Oil Pump, Starter Ring, Timing
Case, Exhaust and Induction Manifold, Sprockets, etc.
are manufactured. The Starter Rings are electrically
butt-welded and passed through the Crack Detector
before going forward for machining and cutting of
teeth. The Starter Rings are again crack detected before
100", final inspection and utilisation in assembly.

Two special Hobbing Machines are utilised for
cutting teeth in all Chain Sprockets, Spiral Gears, and
all gears are tested by means of a Goulder Gear
Testing Machine fitted with chromium plated master
gears,

( Continued on page 97)
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RESEARCHES ON CARBONIZATION OF INDIAN (0ALS

By N. N. Das Gupta,

Central Fuel Research Institute, Jeaigora, India.

ARBONIZATION of coal in externally heated,
‘ slot type, tall ovens of large capacity is
undoubtedly the most economic method so

far developed for the production of metallurgical coke.

The expansion of the iron and steel industries makes
a persistent demand for more and more metallurgical
coke, which can ordinarily be produced only from high
grades of metallurgical coals.

This class of coals has to satisfy certain essential
requirements. For example, the ash, suvlphur, and
phosphorus contents have to be within certain
stipulated limits. The volatile matter of the best
class of coking coals is also found to lie within certain
optimum limits. In general, coals lying on either side
of these limits often fail to produce sufficiently hard and
strong coke. In addition, the metallurgical coals must
bave sufficient caking, agglutinating, and agglomerating

properties in order to vyield strongly coherent hard
coke.

( Continued from page 96 )

TOOL ROOM

The Tool Room is equipped with excellent high
precision machinery, including a Jig Borer. Special
grinding machines are used for maintaining necessary
supplies of correctly ground milling cutters, reamers,
drills, taps and other small tools. All jigs and fixtures
are periodically checked for wear and are carefully
maintained to ensure absolute interchangeability and
maintenance of very close machining tolerances,

ASSEMBLY OF ENGINES AND
TESTING OF ENGINES

The Engines are assembled in the well laid out
Assembly Section on a line assembly basis and every
Engine, after complete assembly, is subjected to very
rigorous functional tests utilising Hydraulic Dynamo-
meters. Fuel and Lubricating Oil Consumption figures
are checked to ensure that each and every Engine
complies with the very rigid standards laid down.

Between the two extreme ranges of non-coking coals,
i. e. those which on carbonization do not yield coherent
mass at all and good coking coals i, e. those which
give hard metsllurgical coke, there exists a large variety

of coals which are designated as poor coking, weakly
coking, medium coking etc., etc.

Visualising the vital need for the conservation of the
scanty reserves of the better grades of metallurgical
coal, researches have been carried out during the last
decade at the Central Fuel Research Institute of
India, in close collaboration and co-ordination with

the Coal Blending and Coking Research Organisation at
Jamshedpur.

While the principal objective of the work so far done
has been to utilise substandard grades of coals for
coking in normal coke ovens (as distinct from other
known techniques employing special types of carbonising
equipment and appliances), various other aspects of coal
carbonization have been studied with a view to improve

Each engine averages § 10 6 hours of actual functional
test.  After test, each and every Engine is very carefully

examined, after finish painting and packing prior to
despatch from the Works,

The production of an sutomotive type diesel engine
of the Perkins P6 type calls for very efficient technical
planning, extreme skill and supervision and also the
adoption of modern production methods. The Perkins
P6 Engine is world famous for its simplicity, rigidity,
accessibility, economy and high quality, and Simpsons
have taken every care to ensure that cach and every
component fitted into the Madras-manufactured Engine
is, in every respect, equal to, if not better than, the
previously imported product. From the manner in
which the various machining operations on the several
components of the Engine are produced in Madras and
the excellent administrative co-ordination, one can
very boldly state that the Perkins Engine being produced

in Madras is not, in any way, inferior to the foreign
product.
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the coke quality in general and to increase the oven
throughput etc. Some tests have also been done in
commercial ovens to confirm the results. The coals
tested cover zero to XVIII Seam of the Jharia field
and various coal seams of the Raniganj, Madhya &
Vindhya Pradesh, Assam, Orissa and Hyderabad Coal-
fields.

The work done includes investigations carried out for
finding out suitable coking mixtures for various State
and Central Government projects. This paper gives a
resume of some of this work.

Plata |
(A) Coke from 100: High volatile coal.
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Plate |
(8i Coke from Blend Cantaining
85 High Volatile Coal &
15 L. T. Char
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BLENDING

Blending is one of the most
means for stretching the reserves o
:lse :l?plxed to the c‘art.)onizalion industry the term

nding means the intimate mixing of two or more
components resulting finally in a coking mixture of
uniform cl?cmical apd physical composition. Besides
coals of different types and ranks, a variety of other
substances has been used as blending agents.

commonly employed
f metallurgical eoals.

Coal with coal :

Normally tl?c best grade of coking coals, which make
hard mFtallurglcal coke when carbonised by themselves
occur in the upper seams of the Jharia coalficld and

some of the coal seams in th ivani
Pradesh area. ¢ Raniganj and Madhya

| Am;mg olher. things the percentage of ash in the coals
‘:: plays .ar;‘ important role. Acting as a diluent for
essentially needed cokin i i
8 constituents, a high
percentage of ash in a coal i p
. often results in coke of
stzt:ztandard phys\ca'l properties  besides raising the
:cce;x::;gc l.of_ashfm the coke beyond the maximum
imits  for metallurgical use. Washi
i . ashing of
:l:):ls ot;en Mproves matters ; the strength indicfs of
Coke are raised and the ash j
‘ 1s reduced. This is
however, not universally true particularly when the’

parent coal is ighereqn ;
. (l deﬁC 1 1
tituents. y 1ent in the coking cons-

th:tp:::mb(cen dt’ound that depending on the nature of
standard) coking coal, 10--15%,, of i
or poorly coking coals can b' ili : " Slends
¢ utilised in blends to
produce hard metallurgical coke. A sull higher pro-

portion (30—50°,) of the w i i
P 30 cakly to medium coking coals

fInhthe CaS? of blending also, washing of all or some
o the constituent coals of the blends may enable a

higher percent ) ]
used. p ntage of the deficiently coking coals to be

Fig. '1 shows the gradual deterioration in the physics}
p;oiemes of (t?c coke with an increase in the proportion
ol the non-coking or poorer coking coals in the blends.

Fig. 2 compares the i
properties of j
raw and washed coals. P coke obtained from

thlle the above statement s generally true, recent
findings Aof the Central Fuel Research Institutc’indicate
1hc.possx.bi|ity of using as high as 80", of the weakly
coking, high volatile Raniganj coals for the productio;l
of metallurgical coke. These high volatile coals
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porous and brittle coke when carbonised
by themselves. The coke obtained is smallerin size
and does not satisfy any of the requirement of physical
properties of metallurgical coke. But in blends with
specially selected low volatile coals from the Jharia
field, both the size and shape of the coke improve the
fingery and porous coke becomes blocky and denser and
fulfils the stringent specifications of metallurgical coke.
Fig. 3 and Plate 1 show the improvement brought about
h of the coke by blending.

produce, spiky,

in the structure and strengt

Blending with low temperature coke dust :

The technique of adding low temperature coke or
char to high volatile coals has been employed for
economic reasons in different countries where the
sources of low volatile coal, (essentially needed for
blending with high volatile coals for the production of
strong coke), are distantly located. Recent investiga-
tions have revealed the possibility of obtaining metal-
lurgical coke by blending 15—20% of crushed low
temperature coke or char with 80—85% of the weakly
coking high volatile Reniganj coals, the cffect being
similar to the addition of specially selected low volatile
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coal referred to earlier. Fig. 3 and plate 1 also illustrate
this effect.

The fineness of crushing of the 1. t. c. coke, the
manner of its production, its volatile content, ctc.
have been found to influence considerably the final

resvlts.
Blending with high temperature coke dust :

The production of coke breeze or coke fines amount-
ing of 5% or more of the total production of coke is
unavoidable in all cokeries. This material is often
difficult to dispose off and normally constitutes a dreg
on the market. It has been observed from recent
researches that depending on the nature of the carbonising
coals, 3 to 5% of the finely crushed coke dust can
easily be blended back with the coking mixture with no
detrimental effect on the coke quality. The coke
yield per ton of the charge increases often with
beneficial effect even on the by-product yields. The
use of coarsely ground coke dust or higher percentage
(over 59%) of the material produces abradable coke.
Fig. 4 shows the effect of the ccke dust addition on

the quality of the coke.
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Blends for producing low ash and low phosphorus coke :

The specification of coke for the production of
ferromanganese is rigorous. Besides satisfying the
requirement of mechanical strength the coke should have
low ash and low phosphorus.

Though Indian coals are in general low in sulphur
compared to most foreign coals, their phosphorus
content is rather high and is indeed a handicap in some
of its industrial uses. Of all Indian coals, the coals of
the Giridih field are known to contain consistently low
phoshorus. The percentage of ash in these coals is
also fairly low. The reserve of these coals is however,
not large enough to enable the use of these coals for
carbonization by themselves for long. Coking tests
carried out with ternary blends of Laikdih and
Dishergarh seam coals from Raniganj and Giridih coal
produce coke suitable for ferromanganese manufacture.
Specially selected low phosphorus coal from the Jharia
field (after washing if so required) could as well be used
in replacement of the Giridih coals.

Selective crushing :

Coal is a heterogencous material composed essentially
of a number of discrete petrographic constituents besides
various amount of mineral matter with which it is
invariably associated in the course of its formation. In
order that coke of uniform texture and composition be
made from coal, it is essential that it is given an
optimum degree of crushing. When subjected to an
indiscriminate process of crushing, as done in some
conventional mills the more fusible, softer vitrainous
constituents of the coal get more finely crushed while
the harder and less fusible or non-fusible durainous
parts and the shaley impurities predominate in the
coarser size. This is quite contrary to what is derived
for the production of the best coke. Improved coal
crushing technique has been evolved whereby the
objective of fine crushing of the harder constituents
can be achieved, avoiding the crushing of the brights of
the coal to an unduely fine size. Such methods of
crushing are further advantageous in giving a higher
bulk density in  the coal charge compared to what
can be obtained by crushing coal in the conventionul

manner.

Fig. s shows the improvement effected in the
quality of coke by selective crushing i. e. crushing the
coal initially to a fineness of about 70—80", through

. In_screening the crushed material and recrushing
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the plus ! in. fraction to a fineness of 116 in.
(or even lower). In the case of the Indian coals which
have comparatively high ash, such methods of coal
preparation are essential for the production of hard and
non-abradable coke.

Addition of o1l to the coking mixture :

The bulk density of coals as charged to an oven
depends on various factors and plays an important
part in the carbonization process. While too high a
bulk density of certain types of coal is often destructive
to coke ovens due to development of high swelling
pressures, an optimum bulk density is stated to be
essential for all coals for the production of coke of
the required quality. Finer crushing and the presence
of an excess of moisture, lower the bulk density of the
charge. It has been found that for most of the
Indian coals which have comparatively high ash and
less of the fusible, bright constituents, finer crushing is
not only useful  Lut often essential to obtain best
grades of coke. In current Indian coking practice the

-
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coal charge is carbonised with a moisture content of
§—6%. Strangely enough this moisture content
corresponds to the minimum bulk density of the
crushed coal. Recent tests have shown that by adding
0.5% of oil and raising the moisture in the coal to
about 10%, the bulk density can be increased by about
9%. Oil addition to coals straight away means an
increase in the carbonising capacity by 8—10%, besides
producing an evening effect on the bulk density thus,
improving the coke quality.

Industrial significance of the work done :

The work epumerated in the paper is of the highest
significance to national planning. In fact, some of the
findings have proved to be of great help to some of the
industries already existing or coming into being.

Not only does the work done so far point to the
possibility of utilising substantial amounts of the locally
available coals in the projected iron and steel plants
(for example the Orissa and M. P. coals) but enables,
for the first time, the location of carbonization and
iron and steel industries as well as chemical industries
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in the Raniganj areas independent of coal supplies from
other sources. Based on the findings of the Central
Fuel Research Institute the Durgapur Coke Oven
Project of the West Bengal Government and the
Hindusthan Steel Ltd., Rourkela have already decided to
adopt the technique of selective crushing in their coke
plants.

Projects are under way to establish 1. t. c. industries
in different regions to produce domestic coke and tar
for hydrogenation. The coke fines produced, which
will normally be unsuitable for domestic vse, could
profitably be blended with high volatile, weakly coking
coals to produce metallurgical coke. Blending back
h.t. ¢. coke dust with the coking mixture offers an
easy outlet for the obnoxious breeze which causes great
concerp to most coke plants, with concurrent saving in
coal consumption.

The future coking mixtures in Indian coke plants will
consist essentially of a high percentage of washed but
durainous coals., The high moisture in these coals
and the greater degree of fineness that will be required
to obtain coke of the best quality will considerably
lower down the bulk density of the charge. The

o 3
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addition of oil to the coal charge would rounteract this
adverse effect and result in an increased oven
throughput, which can otherwise only be achieved by
incurring heavy capital outlay for additional plant
installation. The subject of addition of oil to coal
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charge is receiving consideration in some of the new
coke plants.

There can be a net annual saving of 12 million tons of
raw coal or 25 million tons of coal in situ by blending
5%. coke breeze and about 309, non-coking or weakly
cok'lng coal for the production of metallurgical coke for
which an estimated 30 million tons of raw coal will be
required in the third Five Year Plan. Though approxi-
mate, these figures show the magnitude of savings that
can be effected even by partial implementation of the

results of investigations carried out by the Central Fuel
Research Institute.
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STAINLESS STEEL TRADE & INDUSTRY—A CASE FOR IMPORT

In a memorandum submitted by Messrs. Devidayal
Stainless Steel Industries Private Ltd., Bombay to the
Indian Tariff Commission during its public engquiry on
21st ultimo at Bombay had dealt with in details the steady
increase in the import of and utility of stainless steel in
India. The state that the stainless steel which the
common man in India came to know only after the
Second World War has now crossed the mark of 4,000-
tons in annual imports and is likely to reach at least
10,000 tons per year within the next few years.

They have elaborately dealt with the immense uses to
which the stainless steel is applied in diverse walks of life
ranging from hospital furniture and motor parts to that
of kitchenwares and yet the list is being steadily enlarged.
The important reason for this rapid expansion and
popular application of this scientific metal is its propertics
of non-corrosive, acid resisting and less wear and tear
nature, which are very important factors, apart altogether
from the fact of its clegance and comparatively light
nature, coupled with cheapness in cost, which is said to
be 1/15th of the cost of silver. They have further
maintained that it will not be correct to say that stainless
steel offers competition to brass and copper.

According to a recent disclosure in the Lok Sabha by
the Minister for Steel, Mines & Fuel, Shri Sardar Swaran
Singh, the Government of India is contemplating setting
up a huge plant for the manufacture of specific metallic

alloys and stainless steel in the country. Such a unit
will doubtless offer further encouragement for the
Industry to thrive on local supplies and will doubtless
serve a very useful need of the community.

* * *
* % * * *

SALEM PIG IRON PLANT

It is reported that a low-shaft furnace unit with a
capacity to produce 15,000 tons of pig iron per annum is
likely to be shortly set up in Salem. The Government
of India, it is learnt, have granted a licence to a private
firm to start the low-shaft furnace to make pig iron from
the iron ore available in Salem. The capital outlay
of this unit will be about Rs. 40 lakhs. Salem district,
has an enormous reserve of iron ore, the iron content of
which is 35 to 40 per cent. Limestone of high grade
required for cxtracting pig iron is available in plentiful
in the district. One of the advantages of the low-shaft
furnace is that it replaces coke of high quality by fuel
of inferior quality. Another advantage is that it does
not need the enormous outlay that a modern blast
furnace requires. Foundry pig iron requirements of
the country are estimated st 8,00,000 tons per annum.
At present they are being produced by the two iron and
steel companies. If the requirements of the country
can be met through these low-shaft furnaces, there will
be a corresponding incresse in the production of steel.
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EPOXY RESINS

. ( Contributed by :

HE epoxide resins which are available from CIBA
I under the name of ¢ Araldite’ have, by reason
of their many outstanding properties, become

aratively few years in which
This is particolarly true 10
ies where these materials,

well known during the comp
they have been available.

electrical engineering industr
::cthlc form of Edhcsives and casting resin.s, have made
possible the development of electrical equn?ment al?ng
lines not previously possible. Since their mt.roducnon,
however, the resins which were originally available have
themselves been developed to 2 considerab.le degree.
Furthermore, in the years since their introduction, mu.ch
has been learned of their behaviour, their properues
and techniques of use. Originally there was fmly one
type of casting resin, this being known as casting resin

B, and this is still the type most widely used.

CASTING RESIN B

This is supplied in the form of Jumps, golden yellc?w
in colovr, which are used with hardener 901, 2 white
powder, both of which can be stored under normal
conditions for periods up to two years. In use, th‘e
resin is heated to 120°-140°C., at which temperature it
can be kept for several days without aony dclctcn.ous
effect. While at this temperature, 25-30 parts by weight
of hardener 9oI per 100 parts of resin are added to the
resin and stirred in until it has melted. As soon as the
hardener is added and providing that the temp.eraturc
remains above 100°C., the process of curing bcgms. anfi
at 120°C. the pot life of the rcsin-barden.er mig is
between 1 and 1} hours. Curing can be carried 09t at
any temperature between 100°C- and 200°C., the tmes

and temperatures being as follows :—

(°F) 392 346 310 274 238 212

(°C.) 200 180 160 140 120 100

Temperature

Curing Times (hours) 1-2 2-3 577 7-10 10-14 1420

ble temperature for curing casting resin
pon the materials of the component
In some instances, the maximum

The most suita
B is dependent U
which is being treated.

CIBA Dyes Private Lid., Bombay )

curing temperaiure will be dictated by one or more of
the materials which are being encased, as several materials
and pieces of equipment used in the electrical industries
are not able to withstand very high temperatures. Apart
from such considerations it is usually an advantage
to cure at the lowest economic curing temperature.
This particularly applies to very large castings where it
is advisable to keep the temperature down in order to
minimize the shrinkage due to the thermal linear co-
efficient of contraction. As will be seen from the
properties listed in Table 2, the coefficient of expansion
and contraction of casting resin B is about 60 parts per
million but this may be reduced to about 25 parts per
million by use of suitable inert fillers.

FILLERS

There is a large number of materials which may be
used as fillers but these are not all equally suitable, as
the percentage which the resin plus hardener will tolerate
varies from 25 per cent to as high as 350 per cent.
Among materials which have bezen tested are slate
powder, mica dust, glass powder, quartz meal, sand and
ground porcelain. Of these, it is found that sand of a

Fig. |. Servo motors. Laminations bonded with * Araldite * |5,
potted in * Araldite’ casting resin B,

( By courtesy of Kearfott Co., U.S.A.)
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type similar to that used in foundries can be used in the
largest quantity but it is not necessarily the most suitable
filler, as there is a tendency towards settling out during
the curing process. The filler which offers the best all-
round properties seems to be quartz meal of a particle
size smaller than that which passes a 120 B.§.S. mesh
sieve. Apart from reducing the thermal linear coefficient
of expansion, the addition of fillers also provides the
means of increasing the heat-conducting properties (see
Table 2) and considerably reducing the cost of the resin
mix, as these fillers are usually cheap.

MIXING OF FILLERS

When fillers are being used they have the effect of
raising the viscosity of the mixture, and with most fillers
it is the viscosity at pouring temperature which limits the
amount of filler which may be added. The increase in
viscosity means that there is a much greater possibility
of apy air which is entrapped in the mould being unable
1o escape, thus causing blow-holes in the final casting.
In order to obviate this possibility, it is advisable to
subject the resin and filler to heat ( 120°-140°C. ) under
vacuum before the hardener is added. The most satis-
factory way is to treat these before mixing in order to
puli off any moisture which may be present in the filler,
and also any which may be on the surface of the casting
resin. When these are then mixed together (which may
be done out of the vacuum chamber) all that is left to
pull off is any air which may be included in the mixing
operation. For this purpose, about 20 minutes in
vacuum of 1-2 mm. of mercury i1s recommended. The
time may be easily judged, however, from the fact that
when the vacuum reaches this level a rather violent
movement may be observed in the resin-filler mix which
will cause the mixture to rise 10 a height cqual to about
twice its normal depth in the container. When this has
died down and the surface has become more or less still,
the mixture may be removed from the vacuum chamber.
If the mixture is not required for immediate use, it may
be run off into trays and allowed to solidify, being
subsequently broken up and stored. If required
immediately, however, the correct quantity of hardener
gor should be added and. after stirring until the
bardener has dissolved, the whole may again be subjected
10 a vacuum treatment. For this operation, a vacuum
of 10 mm. is sufficient and this should be held for about
ten minutes. Again a3 small movement occurs in the
mitture but not as violent as that which takes place when
the resia and filler are first subjected to vacuum.

CASTING

The mixture may then be removed from the vacuum
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chamber and poured into the moulds which have been
previously prepared. Unless the shape of the mould is
very complicated, further vacuum treatment should not
be necessary, but where the conditions demand tr, the
filled mould should also be placed in the vacuum
chamber at a temperature of about 120 C. and main-
tained under vacuum for about five minutes. The
mould may then be transferred to an oven to complete
the cure, or it may be allowed to cool and the resin
cured at a later time.

Such would be the technique used if curing were to be
carried out overnight at a temperature of 1oo C. which
appears to be favoured by most manufacturers. As
already mentioned, there are advantages in keeping the
curing temperature down to 100 C., but in addition,
electric power is sometimes cheaper during the night-
time.

Fig. 2. Transformer potted in ** Araldite "’ D.
(By courtesy of Evershed & Vignoles Ltd.)

September 1957

TABLE 1

COMPARISON BETWEEN AVERAGE PHYSicAL PROPERTIES OF
. PORCELAIN AND CASTING RESIN B
WITH 200 PER CENT. FILLER

Casting Resin B+

Porcelain. 200%, Quartz Meal

Specific gravity .. 2.6-2.8 1.7-1.8

Tensile strength .. 4,300-7,000 10,500~12,000
Ib./sq. in. 1b./sq. in.
Compressive
strength . . §7,000-64,000 ,, 28,000-31,000 ,,

Fatigue strength .. 8,500-11,000 ,, 17,000-20,000 ,,

Modulus of

elasticity ., 9-10X10* 1.7-2.0X10°

MOULDS

A wide variety of materials may be used for manufac-
turing moulds suitable for use with casting resins but,
in general, it may be said that the simplest form of
mould is usvally the best. The design of a mould will
obviously be dictated by the nature of the component
being treated, but wherever possible sharp corners or
sudden changes of section should be avoided. Tt has
been found that aluminium alloys appear to be the
most suitable materials from which to fabricate moulds,
although steel is quite satisfactory and brass (sometimes
chromium plated) is also used. ©Araldite’ casting
resins have excellent properties of adhesion to metals
and it is necessary to use a parting compound to prevent
the cured resin from adhering to the mould; the use
of curing temperatures in excess of 100 C. rules out the
use of most waxes. The parting agents recommended are
those belonging to the silicone groups.

Fig. 3. Silver mica capacitors cast in ** Araldite ' casting resin *‘B*’,
(By courtesy of London Efectric Mfg. Co., Ltd.)
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With a pew mculd it quite often happens that, when
silicone greases are used, the first two or three castings
produced in it do not free themselves very easily and it
is therefore suggested that, before casting into a new
mould, the process of applying the parting agent and
curing is carried out with the mould empty. After this
treatment it is usually found that separation of the
mould and casting does not present any difficulty. It
should be remembered, however, that the fact that the
resin has a higher shrinkage rate than the mould material
means that if cores are used when casting, they must be
removed while the casting is still hot, otherwise their
removal will be impossible due to the shrinkage of the
1esin on to the core.

If the mould is itself large, this should be heated to
a temperature slightly higher than that of curing before
the resin mix is poured. This prevents the resin mix
from cooling, thus making the removal of any air
bubbles present more difficult owing to the increase in
viscosity of the mix. With sheet metal moalds, how-
ever, this is not necessary.

It sometimes happens that the num ber of castings cf
any particular shape which is required is very limited,
and the cost of metal moulds is not justified. In such
instances the use of moulds made from sand offers a
convenient and economic method of producing the
required casting. To produce sand moulds a wooden
pattern is first made and around this is moulded the sand
mixture. This is made by adding three parts by weight
of resin 285 (CIBA), to 100 parts by weight of sand,
mixing these, and stirring in four parts of water. It is
sometimes an advantage to add one or two parts of
Dextrine.  This mixture, after moulding round the
pattern, is baked for one or two hours at a temperature of
150°C. with the wooden pattern removed. In order to
seal the pores of the sand mix, one and three parts of
water and water glass respectively are brushed over the
moulding surfaces a drying period being allowed between
each coat.

USES OF CASTING RESIN B

The most extensive uses of casting resins are found in
the electrical industries where the combined properties of
adhesion, moisture resistance, mechanical strength, tem-
perature and ageing resistance, cembined with excellent
electrical properties are employed to produce equipment
which was not practicable until comparatively recent years.
The properties of casting resin B are shown in Table 3
and it will be seen thar the high strength of adhesion,
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coupled with good electrical insulation value, means that
components may be satisfactorily joined together but at
the same time be adequately insulated one from the other.
This is particularly useful when itis desired to embed the
windings of electric motors in which the encasing of the
whole after winding prevents movements of the wires in
subsequent use and at the same time insulates the wind-
ings. Among the tvpes of component which are being
manufactured with the aid of casting resins may be listed :
transformers, bushings, capacitors, insulators, terminal
blocks with cast-in terminals, resistors, bobbins, servo
motors, transistors, relays and potentiometers.

One development which appears to be gaining ground
rapidly 1s the production of insulators from casting resin
B plus silica, as 2 substitute for porcelain insulators.
Table 1 gives a direct comparison between the properties
of each type of insulator and it will be seen that the

advantages generally lie with the insulator made from
casting resia.

Any metal fittings required, which normally have to be
attached to the porcelain, may be cast in situ, and due
to the adhesion of the casting resin to the metal, freedom

from electrical interference is obtained. Furthermore,

the dimensional accuracy pcssible with casting resin
is of the order

with the normal
is found In

of 0.1-0.2 per cent as
variation
ceramics.

compared
of five per cent which

Possibly the greatest
advantage, however, is the resistance of the casting

resin insulator to thermal and physical shock.
Filled resin castings may be repeatedly dropped
on to a concrete or stone floor without causing
any damage other than possibly chipping the outside
surface, whenever a protrusion or edge hits the floor at
an awkward angle. Such castings may also be heated to
temperatures of 100 C. or more and plunged straight
into cold water many times before showing any signs of
cracks. The dielectnc copstant of the cast insulator is
usually better than that of the ceramic insulator and the
electrical breakdown strength is practically the same.

The largest users of casting resin B are transformer
manufacturers and it has been found that a potted
transformer offers many advantages over the conven-
tional oil-immersed  transformer. Among  these
advantages is the facility it affords for designing a
transformer of a given capacity which is considerably
smaller in bulk and consequently lighter in weight.
Insulation resistaice is also higher than that of a taped
traasformer and heat transfer compares very favourably
with that of an oil-filled transformer.  Possibly the
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hardener 951, both of which are solvent-free liquids.

use, ten parts by weight of resin D are mixed with
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Fig. 4.

Pulse Transformer embedded in 'Araldite’ castin? resin ‘B’
(By courtesy of Aircraft Tronsformer Co., U.S A

most important factor, however, is that transformers

potted in resin will sansfactorily withstand the full
tropical tests laid down by Service standards and are
not likely to catch fire if overheated. Many other items
of electrical e¢quipment are also being encased in resin
in order to meet the requirements of teapical conditions.

NEW CASTING RESINS

As mentioned earlier, since casting resin B was
introduced, much development work has taken place
and several other types of ¢ Araldite’ resins are pow
offered which are of particular interest to the electrical
cungineer. These new products all adhere strongly to

metals and mav be listed as follows :
1. Casting resin D
2. Casting resin F
3. Flexible casting resin

4. Impregnating resin

CASTING RESIN D

This is a cold-setting resin used in conjunction with

In

~

TABLE 2

WITH AND WITHOUT FILLERS

PHYSICAL PROPERTIES OF CasTING RESIN B,

Unit.

Resin Mix 1 Resin Mix 2. Resin Mix 3. Resin Mix 4.

Test Method.

1b./ sq. in.

1,150-2,500

2!550‘2’900

2,000-2,700

2,900"33750

Approx. adhesive strength

(bonding Avianel M)

per cent
seconds

810

69~70
206,000~220,000

8§-10

60-61
28,000-31,000

8-10
17,000-18,500

15-16

0.02-0.03
5-10

ASTM D695-49T

2
g
Y
gw
°=
o=}
= B
w O
<0

ib./sq. in.

o

15,500—18,500

Compressive strength

Decomposition

345-35°
7,100~8,500
7,000~8,500

340-345

17,000-20,000

335-345
9,000-11,300

340-360

12,700~17,000

1b./sq. in.

VM77103

Fatigue strength
Flexural strength

1b./sq. in.

12,800-17,000

ASTM D790~

10,000—14,000

9,300~11,400

49T Schopper test
10 mm.
Federal L-P-406a-

bar 120 X 1§ X

°C

125-130

120-125

110-120

10§~115

Heat resistance

2011

ASTM D638-46T

(Marten’s test)

1b./sq. in.

6
1.7-2.0X10° 2.1-2.6X 10

0.64-0.78 X 10°

0.42-0.57 X 10°

Modulus of elasticity

Shrinkage

per cent

0.5~2.5 - -

tem-

(depending on curing

perature)
Specific gravity

1.9~2.0

5,000-5,600

approx. 0.73

1.7-1.8
10,500~12,000

1.25-1.35

9,000-11,000

1.2-1.3
8,500~11,000
approx. 0.17

1b./sq. in.

ASTM D651-48

Tensile strength

kcal/me h°C.

wats/ich?/°C.in.

0.036

0.036

bb]

approx. 0.54

0.008

»

Thermal conductivity
Thermal coefficient of linear
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expansion
Water absorption, 10 days at

20°C
1 hour at 100°C

»

»

0.3 ~0.4 0.3 -0.45 0.2 0.3

0.3-0.45

Composition of Resin Mix

parts by weight

100 100 100

100
25-30

Casting Resin B
Hardener 901

« Araldite’
Filler

3

»

30
300 quartz sand

30

200 quartz or porce-

30
25 slate powder

>

i3

lain flour



108 JOURNAL OF INDUSTRIAL ENGINEERING

one part by weight of hardener 951 (nine parts by
volume of resin D with one part by volume of
hardener 951) and thoroughly mixed together. The
mixing is of great importance, as, unless this is
complete, free hardener will remain in the resin with
the result that complete bardening will not take place ;
there is the further danger that free hardener may
cause corrosion of copper or brass. When mixed
correctly there is no danger of corrosive action and
should this occur it is a sign of faulty mixing. 1t has
been found thar the most suvitable and possibly the
easiest way of mixing these materials is by means of
an electric-vibrator mixer working at a frequency of
60 cycles per second. By such means it is possible to mix
about 2 Ib. of resin and hardener in about two minutes
(by other means at least 15 minutes would be required
for this amount) and with this method of mixing, air
is not added to the mixture. When the hardener has
been added an exothermic reaction occurs and for this
reason it is recommended that the quantity mixed
should be kept to a minimum and that the container
used for mixing should be made of a material which
will enable the heat generated to be dispersed as quickly
as possible. It is helpful if the container is of such
dimensions that the depth of resin is small. It is
possible to control the exotherm by maintaining the
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. SRR .
B ) M,vw—,m.*

Fig. 5. Valve for chemical plant castin "Araldite’ casting resin B.
The bore of the valve is 4 1n.

resin and hardener at a low temperature, say s €
before mixing. Thev <should also be kept at this
temperature immediately after mixing and poured into
a cold mould. By regulating the rate of temperature
rise of the mould and resin the exotherm mav be

TABLE 3

ELECTRICAL PROPERTIES OF ARALDITE CASTING RESINS

Test Method Casring Resin B Casting Resim D Unnt

Permitivity or dielectric constant ASTM DI50-47T

60 cfs 3.8

1I0rcs 3.65

1orcs 3.62 3.76

2 /10t cs 3.09

1orr ¢ 8 3.01
Loss angle tan 3 ASTM D150-47T

60 c/s 0.0017 0.015

1or ¢S 0.0024

for ¢ s 0.019

3 /1orc:s 0.027

1orr s 0.022
Dielectric strength

(d .} .. .. ASTM DI149-44 400 volts/mil
Ditfusion constant ASTM D697-42T 1.0 11
Surface resistivity ASTM D257-49T 3.8 10" ohms
Volume resistivity ASTM D257-49T 10’ 6. 10l ohins
Arc resistance time ASTM D495-8T 50-180 <econds
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controlled.  After such treatment it is essential to
post-cure at a temperature of between 80° and 100°C.
for about two hours in order to develop fully the pro-
perties of the resin.

After the hardener is added the mixture remains
pourable for 1} hours at normal room temperatures (or

TABLE 4

CHEMICAL RESISTANCE OF ¢ ARALDITE’ CASTING RESIN B

. Concentra- Temp. Resis- Duration
Test Medium : P

tion °C. tance  of Test
Acetone . 100% 20 NR
Benzene .. 100 20 R 6 months
100 80 R 6 months
Distilled water .. — 20 R 12 months

100 L.R. 3 months

Ethyl alcohol . 100 20 R 6 months
100 80 N&R.
Formic acid .. 100 20 R 6 months
Glacial acetic acid .. 100 20 R 6 months
Hydrofluoric acid .. 100 20 R
Hydrochloric acid . 10 20 R 6 months
10 100 R 6 months
100 20 R 6 months
Nitric acid .. 100 20 NR.
Potassium
permanganate .. 6g/toog 20 R 3 months
water
Oil (mineral) .. 100 20 R 12 months
Sodium chloride .. 1 20 R 6 months
Sulphuric acid .. 10 20 R 6 months
50 20 R 6 months
96 20 N.R, 6 months
Trichlorethylene .. 100 20 NR.

N.R. Not resistant. R, Resistant. L.R. Limited resistance.
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considerably longer at lower temperatures) after which
time setting takes place. Full curing, however, takes at
least 24—36 hours at room temperatures but after
about five hours the resin has set sufficiently to enable
the casting to be removed from the mould. Although
this is essentially a cold-setting resin, the curing process
may be accelerated by means of heating, which also
has the advantage of improving the physical properties
of the cured resin.

The electrical characteristics of type D are similar to
those of casting resiu B up to about 60°C. but its
beat resistance is lower and it softens at temperatures
above §0°—60°C. It is less water resistant, but
samples have satisfactorily withstood tropical tests.

CASTING RESIN F

Casting resin F, which is a solvent-free liquid resin
of fairly high viscosity, may, unlike the casting resins
already mentioned, be employed as a cold-setting
resin using hardener 951, or as a hot-setting resin using
hardener 9olI.

When used with hardener 951, 10—12 parts by
weight of hardener ate added to 100 parts by weight
of casting resin F. As with casting resin D, there is an

Fig. 6, Fly-back transformer, potted in Araldite’ casting resin B,
(By courtesy of Todd-Tran. Corporation, U.S.A.]
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exothermic reaction and large amounts should not be
mixed. At normal temperatures the pot life of the
resin hardener mix is about 45 minutes and setting time
is about 24 hours at 20 C. As with casting resin D,
the application of heat will shorten the setting time, the
times and temperatures being as for casting resin D,

As a hot setting casting resin using 40—45 parts by
weight of hardener 9o1 to 100 parts by weight of
casting resin F, a liquid of low viscosity at 100 C, is
produced. At this temperature the pot life is over four
hours. Due to the very low viscosity of this mixture
and the fact that it does not contain any solvents, it is
particularly suitable for the embedding and impregnation
of very fine windings. A double process is recom-
mended for the potting of fin2ly wound parts, consisting
of an initial impregnation using casting resin F with
bardener 9or, and after curing, the impregnated
win_ding is potted in casting resin B and silica sand
This technique permits the use of the most suitable resir;
for each purpose.

FLEXIBLE CASTING RESIN

Although casting resin B imeets the requirements of
most users and 1s in fact used for potting current
transformers which embody as much as 2600 1b. of
rCSit.l, it was felt that there was a need for a flexible
casting resin which would retain its flexibility throughout
the recommended temperature range of the resin
Furthermore, as it is not practicable for the resir;
manufacturer to know the degrze of flexibility required
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for each component, it scemed advisable that the resin
should ‘bc. s made that the user could vary the degree
of flexibility by varying the proportions of the com-
ponent which imparts the flexibility. ’

IMPREGNATING RESIN

Althougb casting resin F, when used with hardener
?or, is o(' such a viscosity that it is suitable as an
lmpr'cgnatmg resin, it suffers from the disadvantage of a
relatively short pot life and must be handled at an
el'cvatcd. temperature.  In order to overcome these
dlﬁic.ulues new impregnating resin, which have a long
pot life, have now been developed. '

IF should be noted that ¢ Araldite * resins, particularly
t.astmg resins, possess propertics which are of great
lntCch( to the chemical engineer as well as the electrical
engineer.

Table 4 shows the chemical resistance of casting resin
B, sfvhich is already being used verv extensively for
making valves, taps, etc.; the fact that it maéhincs
very easily increases its usefulness.

Erom these notes it will be seen that the development
oftne range of epoxy resins is now taking place ata
falrly_ rapid rate. In addition to the materials already
mentioned several other products are now undcrgomé
tests before being offered to industry.

—

EDUCATION OF WORKERS—-TEACHERS' TRAINING TO START SOON

Immediate steps are to be taken to train a cadre of
teacher administrators who would train teachers to carry
out a programme of education for workers. Candidates
for this training would be selected from trade unions,
universities and other organisations. This was decided
by the Workers’ Education Committee at its first meeting
held 10 New Delhi recently.  Comprising representatives
of the Government, employers’ and workers’ organisa-
tions and educational institutions, the committee has
been set up to complete certain preliminaries necessary
to give ctfect to the recommendations of the team of

experts on workers’ education, which recently submitted

"s report 1o the Government.  The recommendations,
which included the setting up of a semi-autonomous
central board 10 administer the workers’ education pro-
gramme, were generally approved at the last session of
the Indian Labour Conference. The committee agreed
that the training programme for teacher administrators,
should be undertaken in a place hke Bombayv or Calcutta,
which are both industrial and educational centres. It
was, however, left to the Government to decide the ¢xact
location of the training centre. A provision of Rs $0
lakhs to Rs. 60 lakhs has been made 1n the second Plan
for workers’ education.
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Sale Applicalions o' Eleclricily in Imluslries

J—INTRODUCTION

T—]LECTRICITY is the greatest and most easily
= applied labour-saving resource at the service of

dod nankind. By its use, indusiry has been
expanding at an unprecedented rate. Electrification _in
industry means the provision of more congenial
environments for workers, climination of drudgery and
long working hours, more¢ pay justified 'by increased
output and more goods of better quality at lgycr
prices for the consumer. The applications of electricity
in industries in lodia are, however, quite small com-
pared to those in other countries. This may be
judged from the fact that in England in the year .ended
3ist  March 1954, about 22,400 million units of
electricity were used by the industries as against 4,076
million units consumed by our indastries in 1954
With the tempo of rapid industrialisation of the country,
the use of electricity in industries is bound to increase
considerably. Continued vigilance is, however, ncces-
against clectrical hazards because every user of an
electrical equipment, appliance or device supplied at
mains voltage or above, runs the risk of electrical
accidents. It is therefore appropriate to consider at
this juncture the safety measures which would be
tive in minimising both fatal and pon-
lectrical causes in the industries.

sary

generally effec
fatal accidents duc to ¢

1I—CAUSES OF ELECTRICAL ACCIDENTS

Electricity can be dangerous in three ways, VIZ,
(1) electric shocks, (2) fire risk, (3) public ignorance.
The dangers under items (1) and (2) are much less than
the dangers from other forms of power and can be
easily guarded against. The third and greatest danger
is that electrical accidents bappen as a result of careless-
ness, generally due to ignorance of the existence of 2
known hazard or non-observance of certain fundamental
safety measures, People who take proper care in the
bandling and use of clectricity are, however, quite

safe.

Generally, legal enactments, rules and regulations
are not clearly understood by persons using electrical
appliances and the best way of reducing electrical
s is to educate the public to realise that under
conditions and in certain  circumstances,
can be dangerous, so that the user of
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electricity can take necessary commonsense precautions
to avoid a shock.

In this connection, it may be of interest to briefly
review the information given in the annual publication
by the Factory Department of the Ministry of Labour
and National Service in England, entitled “Electrical
Accidents and their Causes, 1955”. During 1955, the
number of electrical accidents reported under the
Factories Acts, was 739, of which 42 were fatal. In
addition, 9 fatalities occurred in other industrial or
similar premises not falling under the provisions of the
Acts, and 41 in domestic and similar premises. There
were 232 accidents to electrical personnel and 65 acci-
dents to mechanical fitters and similar craftsmen
compared with 227 accidents to all other men. There
were §6 accidents, including 4 fatalities, to boys and
young men under 21.

Of the 611 accidents, 193 (19 fatal) were caused by
portable electrical equipment with its cables, etc.
This is the type of accident which chiefly concerns
people without electrical skill or knowledge. The
proportion of accidents caused by portable apparatus in
1954 was 45.5% of the total reportable fatal accidents
and 35.1% of the total accidents. Either the lack of,
or the failure of, earthing systems accounted for
26.6% of the 302 accidents involving electric shock.
The analysis of accidents in relation to voltage showed
that 19 of the reportable fatalities occurred at 250 volts

or below.

There were 200 accidents (6 fatal) associated with
transformers, switchgear and fuses, to which electricians
are primarily exposed. Another important group was
42 accidents (6 fatal) on cranc trolley wires and
collectors, 14 accidents (s fatal) arising from the use of
cranes and contractors’ equipment, etc., near overhead
transmission and distribution lines.

Of the 341 accidents involving electric shock, 100
caused injuries from falling, and this is frequently the
most serious result of a shock. 401 accidents caused
burns of which 131 were accompanied by shock.

Of 6o persons who were known to have become
unconscious § had fractured skulls as a result of falling
and 15 of the rest received no artificial respiration and
died. Of those who received artificial respiration, 19
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recovered and 21 died. Some of these would no
doubt have died in any event, but as artificial respira-
tion was continued for half an hour or more in only
one case, it is at least probable that one or two others
could have been rescued. There must, of course, have
been other cases in which persons were unconscious
who recovered without assistance, but as recovery is
usually complete with little or no physical after-effects,
and victims were not disabled for over three days, such
accidents are not reportable.

The report states that 275 accidents were the result of
someone’s ignorance, carelessness or neglect, and in 95
of these cases, the neglect was not that of the injured
man. Among 18 typical incidents quoted are those in
which a worker used a metal bound paint brush which
shorted live contacts of a switchboard; another
shorted live terminals while tightening up a nut; and
a third dusted live 11 kV cable bus-bar spouts,
thinking his mate iu another substation would cut off the

supply.

Descriptions are given of a number of electrical
failures, including switchgear and transformer failures,
which resulted in fires and explosions and caused
serious injuries to persons employed. Attention is also
drawn to the number of serious accidents which
arose from faulty planning and supervision of work in
high tension substations where it was either not made
clear to men what they bhad to do, or insufficient care
was taken that they did not exceed their instructions.
In some instances, the trouble arose from over-
enthusiastic young men starting work before the
engineers in charge had had time to tell them what the
job was and what safety measures were necessary.
Serious accidents in electricity stations and on heavy
plants in factories not infrequently occur because of
momentary mental lapse of memory or aberration on the
part of fully competent personnel, often the engineer
immediately in charge. This may arise if he is harassed,
or his attention is distracted. Sometimes, men
become so interested in the technical aspect of the job
in hand that thev momentarily forget they sre dealing
with live gear.

Many men seem to have not the least idea of the
risks they are running, and the greatest care must be
taken to prevent men and plant  approaching live
overhead conducrors and to allow a very adequate
margin of safety. Particular care must be taken to
protect the wiring and especially temporary installations
while building work and alterations are in progress,
and attention paid to the construction and application
of safety devices, such as limit switches, alarm devices,
etc. which would be valuable in preventing accidents.
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HI—-SAFETY MEASURES IN INDUSTRIES

It is impossible to deal adequately, in a brief article,
with the various safety measures which are necessary or
desirable for protection against electrical hazards
commonly met with in connection with the u\ilisation of
electrical equipments and appliances in - industries.
However, some of the important points affecting the
industrial underrakings, excluding electric supply under-
takings, are briefly reviewed here.

IV—SELECTION OF ELECTRICAL
APPARATUS AND EQUIPMENT

Most of the electrical equipments and appliances
used in industries are designed and built for special
types of service. They will operate with cfficicney and
safety only when they are used for the specific purposes
and under the particular service conditions for which
they are intended. It would be a short-sighted policy
to select inferior equipments merely on considerations
of cheapness. It would always be a wise policy to
purchase equipments of reliable manufacture snd which
are liberally rated so that they will operate satisfactorily
under the most severe conditions met with in service.
The best is not only the cheapest in the long rua but it
is also the safest.

In the selection and use of electrical equipments and
appliances, it is advisable to follow the recommenda-
tions of the various established Codes and Standards,
such as the Indian Standards Specifications, the British
Standards Specifications, the Regulations for the
clectrical equipment of buildings published by the
Iastitution of Electrical Eogineers, London, etc. and
the statutory provisions, such as the Indian Factories
Act and the Indian Electricity Act and Rules. The
employer and all supervisory staff have a statutory as
well as a moral duty in complying with all the safety
regulations which have been laid down for the safety of
the personnel employed in factories.

The following notes on Electrical Safety in Factories,
if studied and followed carefully, woeuld be of assistance
in minimising electrical accidents in the use of electrical
appliances and equipment in Factories.

V_INSTALLATION OF ELECTRICAL
EQUIPMENT

Electrical apparatus should, as far as possible, be
placed in less congested areas of the factory and,
where practicable, in special rooms to which only
authorised persons have access.  If the equipment must
be located in the plant area, enclosures should be built
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round those parts of equipment having exposed con-
ductors.

When transformers, switchboards, switches, motors,
starters and other electrical apparatus are installed in
a factory, the equipment should be laid out in an
efficient and safe manner se that the possibility of
accidental contact with live conductors will be reduced
to a minimum.

Frequent inspection of equipment, competent super-
vision and preventive maintenance, are extremely
important in the case of electrical equipments. It is
recommended that every factory should have a Plant
Safety Department and the personnel of this Depart-
ment should familiarise themselves with the Codes and
Standards which apply to the various equipmeats in
operation. The electrical maintenance staff should
consist of qualified engineers, supervisors, electricians,
foremen and other technically-trained personnel
according to the type of electrical equipment installed,
who should ensure that the safety requirements are
always kept in the forefront and strictly observed at all
times by all the employees of the factory.

VI—GENERAL WIRING

The general wiring in industrial undertakings should
be adequately insulated and be further protected,
where pecessary, by metallic sheathing or by sheathing
of heavy rubber or other suitable material or the wiring
run in screwed conduits. Cleated wiring may be
permitted if out of reach and not subject to damage.
Flexible metallic tubing may be used at entries to
adjustable motors. The use of temporary wiring
should be discouraged even though it may be reasonably
safe when put in. The general standard and method
of wiring should comply with the requirements of I. E-
Rules and the Factory Regulations and, as far as possible,
conform to the requirements laid down in the Institution
of Electrical Engineers Regulations for the electrical
equipment of buildings (13th Edition, 1955).

VII—EARTHING

The earthing of metal casings which might be touched
is obligatory except for fixed apparatus operating at not
more than 250 volts D. C. or 125 volts A. C. and for
portable apparatus operating at not more than 150 volts

D. C.

In earthing electrical circuits, the requirements of the
various Statutory Regulations and Codes should be
observed. In particular, effective earthing should be
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provided for such equipments as motor controller cases,
frames, tracks and motors of electrically-operated
cranes, electrical equipment of elevators and metal
enclosures around high voltage equipment.

To earth electrical equipment effectively, either of
two methods may be employed. One method is to
utilise the water pipe, metal framework of building or
other metal structures with a low resistance path in
direct contact with the earth. The other system is to
use a group of electrodes driven into the ground, buried
parts and strips or other arrangements in direct
contact with the ground. In D. C. circuits, it is
important that the negative side be earthed on to the
water pipe in order to prevent the deterioration of the
pipes and nearby metal structures through electrolysis.
For effective maintenance of the earthing system, the
electrical conductivity of the soil should be determined by
its contact with the earth conductor and by its chemical
ingredients, and this should be checked periodically by
taking earth readings with an earth tester.

VIII—PROTECTION

The following hints are given as general guidance for
the protection of electrical plant and equipments and
safety of personnel in indastries :—

(i) Isolating Switches Electrical equipments must be
provided with suitable isolating switches or
other devices so that every equipment or
part of an electrical system can be readily
isolated to avoid danger. In addition,
suitable protective equipment, such as fuses,
circuit breakers and other automatic devices
should be provided so as to isolate the
overloaded or faulty electrical equipment or
circuit in the case of danger

(ii) Fuses Fuses should be installed in every circuit
and they should be of a size and type that
will interrupt the current flow when it
exceeds the capacity of the conductor to be
protected. Protection of this kind, both for
the personnel and for the equipment, is one
of the important features of an electrical
installation. They should be designed to
clear both over-current and short circuit
faults without danger or damage. Bus-bar
short circuit values of 25 MVA at 230 volts
to carth are common in factories. The
severity of short circuit is lessened at the
remote sub circuit but in all instances fuses
should be of adequate rating and guaranteed
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perfermance. Blown fuses should be replaced
by others of the same type and size.
Substitution of copper wire or other con-
ductors for fuses should never be permitted.
Fuse distribution boxes should be placed so
as to be within easy reach and not at such a
height that a ladder is needed.

(iii) Circuit Breakers Circuit breakers are designed
to open the circuits automatically in the
evept of excessive current from accidental
earth, short circuit or overload. They are
available in a variety of types and sizes.
They must be reliable in their operation
and equipped with timing devices. In
large installations, for the protection of
important equipments or circuits, pro-
tective relays are installed to trip the circuit
breakers. Circuit breakers have long been
used in high voltage circuits. They should
be selected for the specific installation by
qualified engineers and checked regularly
10 sce that the moviag parts do not stick.

(iv) Switchgear interlocks Ioterlocks are provided
for the specific purpose of preventing
errors in switching in and switching out
operations and only uader exceptional
circumstances should steps be taken to
defeat the purpose of interlocks. Because
of grave risk to life from uncontrolled
maintenance, lockout routines should be
drilled into every Maintenance man and the
Supervisor should see that the routine is
implemented with the necessary keys, locks
and arrangements.

IX -MOTORS

Motors should be mounted on machines, floors or
other locations, so that they do not interfere with the
pormal movement of personnel or materials. Non-
enclosed motors should be in areas free from dust,
moisture or corrasive vapours. Accidental contact with
motors should be prevented by insiallation of
enclosures or barriers around moving parts, such as
pulleys, projecting shaft ends, gears, chaias or belts.

Before startiag a motor, the operator must personally
see that all is clear and stand away from the rotating
clem=nts. running belts or puileys. He should dress
properly as torn parts of overalls or loose straps are
liable to catch in rotadng clements. Gloves must not
be used while working on parts of a machine which is
running, as fingers may be lost in so doing.
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X—ELECTRIC WELDING

The welding area should be enclosed as far as
possible, either as a permanent cubicle or by portable
schcns SO a5 to protect people moving bearby.
Suuable gloves, protective eye and face shields and an
insulated holder are essential for the operators. Persons
gssisting welders should also wear goggles with opaque
side screens. A robust low resistance return circuit
must be provided for the return current to the generator
or transformer. In a confined compartment, the welder
would have difficulty in avoiding contact with the live
parts of the electrode holder. The use of D. C. for
welding or a device for reducing the open circuit

voltage to 20 volts in A. C. welding is to be
preferred.

XI—PORTABLE APPARATUS

All portable electrical apparatus should be regularly
examined, tested and maintained to ecosure that the
apparatus and leads are in goed order. The metallic
casing of portable apparatus should be effectively

earthed by the use of three-pin plug and socket con-
nections.

The best insurance against risk of shock from portable
apparatus is the use of D. C. When A. C. is to be
used, safety may be increased by reducing the voltage,
to say 25 or 50 volts for portable lamps and to 3100 or
110 volts for portable tools. The step-down trans-
former should be double wound, the two windings
being separated, so that the main supply cannot, by bad
insulation, leak through the low voltage winding. For
110 volts outlets, the mid-point of the secondary
winding should be earthed so that when using a
portable apparatus with motor wound for 110 volts and
its casing earthed, the maximum possible shock voltage
to earth will be only 55 volts.

Handles of portable lamps should be made of non-
conductive material and there should be no metallic
connection between the lamp guard and the socket
shelf In dangerous situations, the shock hazard of
portable lamps may be climinated by the use of small
portable transformers which step the lamp voltage down
to 6 volts and special lamps rated at 15 watts capacity at
6 volts give sufficient working light.

All loose wiring such as flexible cables for portable
lamps, tools, trailing cables for lifts, cranes, hoists and
other portable and transportable apparatus should be
tested regularly at frequent intervals to ensure safety.
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x11—H. T. EQUIPMENTS

persons should be permitted to
enclosures. Whenever other
rity to enter, they shall first

be warned by the authorised person pcrmrll‘t;;ngw::::ie:;
of the dangers which may be present. The o
shall include the jnstructions not to 80 nehiCh beyond
barriers and how to carry an object (W AT

ire to handle) so asto prevent such .ot‘ .
o iog i to contact of within close proximity of the
::l:c::egdl:pparatus. Danger notices shall be attached to

all high voltage apparatus.

Only authorised
enter  high voltage
employees ar¢ given autho

Xllla—PERMIT-TO-WORK SYSTEM

Permit-to-Work System should be adopted in f?cto};cs
which possess their own power station, H. T.. dlst;, ul;
:sn and substations. The object of the l"crmlt-to- or
tSlm:u:tn ijs to ensurc that the care which the Ch:arg;
E{!ginecr must exercise is directed along pre-detcrm:?eg

5 istake in isolation or earthin
Jines of safety, because 3 mis ‘ thing
i uences in respect ©
an lead to disastrous conseq . of
:nd damage to electrical planf. This Per;mt |si ox:
certificate from the Charge Enginecer 10 lheh upcorr\;son
d to carry outthe W
in charge of the men selected !
,hni ch vogltage or other electrical equipment. It ;houl:
taslc which apparatus is dead, isolated, earthe ank
. ilable to be worked on with safety aqd the wor
.vl:"ch must be done. The Charge Engineer should
:ig:z the Permit and the Supervisor 10 chargt:b(.)lt" lt:c
i i f his responsibtlity to
hould sign 8 declaration ©
:::':h:t his men do not carry out any other wotk.

An important matter is (t!c mcthofi of canccill::gb;::
Permit by a Clearance Certificate pm‘)tcd ‘oncmr beet
of the Permit. In this, the hSup:'iw:s:e ;n cha gbeen
lb'c s sjag:; aw:::t:dm:l:d lthaatt work has c?ased and
W"bdfl'lWﬂ ls and temporary earthing connections have
:;“ ‘rc::ved. The Charge Engineer then .ac.ccpts
re::onsibility for the operatio'n of the g?ar I:Zcos;:jgmng a
cancellation of the Permit which 18 filed for .

XIV—WORKMEN’S SAFETY DEVICES

Rubber gauntlets, gloves, mats, boots andbf:ldolsi:::,
insulated platforms and stools, .safcty bclts,' ; Shomd,
wagons and other special insulated device
ww“uaed as required, by employees working .on
blc trical ’appantus, and zcial lines 8s @ prc.cauu?n
cec’ ccidental electric shock. The supervisor 10
i .f the work should be responsible to test and
Ch.;E: :ropcr safety of the equipment supplied to the

ens
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gangs of workmen under him and to see that they are
maintained at all times in efficient condition. Any
equipment which is liable to be broken in use should be
replaced at once.

XV—FIRE PRECAUTIONS

In every factory, adequate precautions should be taken
to guard against electric fires which may be the result of
insulation failure, dangerous earthing conditions, switch
explosions and oil fires and ignition of materials by open
sparking or by clectro-static discharge and the use of
incorrect fuses.

In the event of fire on electrical equipment, the
affected part should be immediately and completely
isolated from its source of supply of electrical energy.

Fire extinguishers, liquids or containers which are
pot insulated, should never be cmployed in fighting
fires ncar exposed live parts. Only such fire
extinguishers should be used on electrical apparatus
which are marked as saitable for the purpose. When
using fire hose, it should be ensured that the jet of
water does not come in confact with live conductors.

It is dangerous to throw on live apparatus a stream of
water, a wet blanket or stream from an ordinary
carbonate of soda extinguisher. When found necessary
to use them, all neighbouring apparatus must be made
dead. Carbon dioxide, carbon tetrachloride and other
special types of extinguishers, sand or dry blanket
may be used on live static apparatus and conductors.
Sand or dry blanket should nmot be used oa rotary

apparatus.
XVI—FIRST AID

First aid boxes should be provided in all factories as
per the regulations in force. A periodical chcck. should
be made on the contents by a responsible supervisor and
deficiencies should be immediately made good.
Stretchers shouid also be kept in the factories in good
condition for use in an emergency.

XVI1I—REPORTING OF ACCIDENTS

All accidents to persons, whether minor or major,
non-fatal and fatal, including slight iniurics,.whcn ic
injured person is capable of performing his duuc.s,
should be immediately reported as per the rules in
force. First aid shall be rendered where necessary, the
injured persons shall be sent to the doctor for medical
inspection or the doctor sent for to attend on the
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patient. Section 33 of the Indian Electricity Act, 1910,
requires that electrical accidents which result, or are
likelv to have resulted, in loss of life or personal injury,
actually occasioned by the accident, shall be reported in
such form and within such time and to such authorities
as the State Government may direct.

All accidents to factory employees, irrespective
whether electrical or non-electrical, including temporary
or partial disablements exceeding 48 hours, should also
be reported to the Chief Inspector of Factories and the
Commissioner of Workmen’s Compensation Act.

XVIII—ACCIDENT REGISTERS

Each factory should maintain an Accident Register in
which all accideats are to be recorded. The record
should show the date and time of accident, name of
person or persons involved, nature of injury, whether
fatal or non-fatal, name of the investigating official or
officials, reference to accident report submitted,
compensation paid, if any, and the final action taken to
prevent a recurrence of such accidents.

XIX—EMPLOYEES’ TRAINING

It isthe duty and responsibility of the Managers,
Engineers and Supervisors in every industry to so train
the men under them that they understand their duties
thoroughly and carry out the work entrusted to them
in an efficient and safe maoner, Every industrial
undertaking should, therefore, have a suitable training
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programme to give safety instructions to their employees
on the hazards of electricity. Such training should
consist of not merely generalisations and indefinite
recommendations, but should be based upon demoastra-
tions and training in the correct operation and
maintenance of elcctrical equipments and appliances.
The supervising official should maintain a close
supervision over all operation and maintenance works
and defective or careless handling of equipments or
deviation from safe practices should, under no
circumstances, be permitted or tolerated.

The employees should also be trained in first aid,
fire fighting, use of warning signs, guards and other
protective devices and safety operational procedure. In
addition, senior workmen should be trained to under-
stand and apply the Schafec’s Prone Pressure Method
and other alternative methods of artificial respiration
and resuscitation from electrical shocks. Safety Codes,
General Safety Precautions and < DO’ and ‘DONT’
Instructions and other forms of propaganda to iastil the
sense of safety in the workmen should be prepared and
distributed among workmen and also displayed in
various parts of the factory.

XX—CONCLUSION

It is hoped that the implementation of the
recommendations made above and the cultivation by all
persons of safety habits in the use of electricity, would
go a long way in minimising clectrical accidents in
industries.

HEAVY MACHINERY

It is reported that the Union Governmeat have finally
decided to locate the Rs. 150-crore heavy machinery
plant proposed to be set up with Soviet aid, at Hatia
village near Ranchi. The plant, the first of its kind in
India, will employ about 17,000 workers of different
categories. Preliminary work such as land acquisition
and surveyv have already been started.

= * *
* x * *

MICANITE FACTORY IN BIHAR INAUGURATED

The Chief Minister of Bibar inaugurated recently at
Jhumriulaiva, in the heart of the mica belt of Bihar,
a micanite factory which is claimed 1o be the first of its
kind 1n Asia, [t may be mentioned that the factory set
up with the help of German experts is expected to pro-

PLANT NEAR RANCHI

duce 300 tons of micanite per year initially, out of which
one-tenth is to be consumed in India and the rest are
likely to be exported.

* L] *
LI L I s %

COAL DEPOSITS IN GARQ HIILLS

Sardar Swaran Singh, Union Minister for Steel, Mines
and Fuel is reported to have announced the steps taken
by the Government to exploit the coal deposits of Garo
Hills in Assam. According to him, drilling operations
have been started by the Geological Survev of India to
find out the potentialities of the deposits.  The manner
and method of operation would be determined by the
drilling data which would be compiled and analysed as
soon as dniling operations are completed.
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. NAMES IN THE NEWS

TOP PRIORITY TO MACHINE TOOL
INDUSTRY URGED

American Machine Tool Experts’ suggestions to the Govern-
ment of India.

India composed of Mr. George E. Merryweather

of Cleveland, Ohio, Vice-President of the Motch
and Merryweather Machinery Co., Mr. Paul F. Hawkins,
Export Sales Manager of the Monarch Machine Tool Co.
of Sidney, Ohio, Mr. Roy A. Jacobs, Manager of
Industrial Engineering for the Jones & Lamson Machine
Co., of Portland, Oregon and Mr. Robert Fleming of the
U. S. Department of Commerce, which toured the
country last month, has recommended to the Union
Government to give top priority to the development of
machine tool industry and making the necessary technical
assistance and raw material available to the manufacturers
in this country.

THE United States Machine Tool Industry Team to

The team which came to India at the invitation of the
Ministry of Commerce and Industry and under the joint
sponsorship of the U. S. Department of Commerce and
Industry and the International Technical Co-operation
Administration, consists of six specialists and experts,
with Mr. George E. Merryweather as its leader.

Arriving in New Delhi on June 14 last, the team spent
a week in meeting officials of the Government of India,
the American Embassy and the T.C.M. It was assigned
the task of preparing a report on some of the following
points :—

1. The various sectors of the Indian Machine tool
industry including recommendation for improve-
ments and expanded production.

2. The possibilities of the U. S. machine tool industry
participating in the development of India’s
machine tool industry through invesiment,
licensing and other appropriate arrangements.

3. Recommendations on methods of improving the
productivity of India’s machine tool industry.

4. An estimate of the potential demand for Indian
machine tools, present and future, domestic and
export.

5. The types of machine tools to be produced by the
Indian machine tool industry in which plant
expansion is recommended and recommenda-
tions on a goal or goals for such expansion.

6. The availability of Indian small shops to produce
complete machines and component parts for the
machine tool industry.

7. An evaluation of the availability of steel based on
the existing and proposed capacity of the industry
in India, to the requirements for such steel in the
machine tool industry and the availability of raw
materials for the maximum utilisation of increased
capacity of the machine tool industry.

The U. S. Machine Tool Team left New Delhi on
June 24 for Bangalore to attend the conference of the
Machine Tool Development Council. After inspections
and consultations there, it toured various cities and towns
in the country, accompanied by Mr. R. L. Kirloskar,
Managing Director of Messrs. Mysore Kirloskar Ltd,,
Harihar, Mysore State and Mr. Fraok S. Wilson, T. C.
M. Industrial Adviser to the Government of India.

Returning to New Delhi on July 30, it began a series
of consultations with the Goverament of Iadia officials
and started work on the preliminary draft of the final
report. During its informal consultations with some of
the Ministers, the team has recommended, said Mr.
Merryweather at a press conference on 3rd August, 57
that with a view to giving incentive to small
manufacturers to produce mere machine tonls, the
Government of India should buy machinery and other
equipment and give the same on lease to various
manufacturers at a nominal rate of one per cent. per month
of the total cost. At a later date, the Government might
sell the plant at original cost after deducting the amount
of lease money already realised,

Mr. Merryweather added that the team had also
recommended that the Government should place bulk
orders for machine tools with small manufacturers. In
case they could not sell their products in the open
market, this would encourage them to produce more
machine tools.

This recommendation was particularly made for the
Punjab manufacturers whe were now doing a very good
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The U. S. Machins Tool Experts wha visited the country recently :

Kirlcskar Ltd , Harthar who accompanied the teom on the tour, Mr. Robert
weather, Vice-President of the Motch and Merryweather Machinery C
F. Hawk:ns, Export Sa’es Manager of the Monarch Machine Tool Co. of Si

for the Jones cn Lamson Machine Co. of Portland, Oregon.

job and deserved all possible encouragement from the
Government. Big manufacturers, he said, did not need
this assistance. Mr. Merryweather praised the Punjab

manutacturers for producing machine tools at a consid-
erably low cost,

About the prospects of American investment and other
assistance, Mr. Merryweather said that the team had
recommended to the Government of India to request the
U. S. Government for technical assistance to help in the
development of India’s machine tool industry in design,
maintenance tooi engineering and other methods.
Licensing arrangements could also be worked out by
which the U. S. machine tool industry could participate
in the development of the industry here.

Mr. Merryweather also suggested that the Ambernath
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Left to right are :
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Shri R. L. Kirloskar, Menaging Director of Mysore
Fleming of the U. §. Department of Commerce, Mr. George E. Merty-

o. of Cleveland, Shri S. L. Kiticskar, President of IMTMA, Mr. Poul
dney, Ohio and Mr. Roy A. Jacobs, Manager of industrial Engineering

Ordnance factory should be used to design and develop
this industry and the wonderful laboratory and the
beautiful equipment of the Hindustan Machine Tool
Factory be utilised to improve the quality of tools. The

capacity of the various technical training schools should
be increased, he said.

Mr. Merryweather graduated from the Massachusetts
Institute of Technology in 1934 and served some time
with the Cincinnati-Bickford Machine Tool Co. Later
he joined the Motch & Metrvweather Machinery Co. of
which he is now a Director, Secretary and Vice-Pres-
ident. He is also a Director of several other industrial

firms, and a member of the Executive Committee of the

American Machine Tool Distributors’ Association.

Mr. Hawkins has been with the Monarch Machine
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Tool Company for nearly 18 years, having served in
numerous capacities in many divisions of tljne Company.
In 1948 he became Export Sales Manager in- chargc. of
Overseas Sales and Service operations. In this capacity,
he has visited several European and South American

countries.

Mr. Jacobs had been with the Jon.es & Lamson
Machine Co. since 1928 and is now its Ménagcr of
Iadustrial Engineering. He was in France in 1939,
serving as Field Engineer for the company on \fanous
installatiops. For 8 months in 1945 he served with the
Donald Nelson Mission in China. In 1952 .for several
months he worked with the National Production Autho-
rity in Washington.

*

* * * %

* % * ok

LPS
1CAN FOUNDRY EXPERT HE
AMER MODERNISE INDIAN FOUNDRIES

Mr. Jokn F. Schnur’s outstanding contribution to foundry
practices.

Mt. John F. Schnur, Foundry Techfxologist work?ng
in India under the Indo-U. S. Technical Co-oPcratlon
Programme since 1952 has helped several Industrial firms
to redesign furnaces and improvc performanccs t?y ;he
introduction of new moulding tccpmqucs. Tdns .a:
resulted in considerable savings and increased pro _uctfnol
i dozens of foundries in the State. Economy in fue
. i was achieved in a score of foundries after
e Sm:;ur introduced new mixtures of sands and clays,
rI::l.(in; it possible to use moulds while still l‘;iamp.
Before his visit these foundries used only dry moulds.

Among the outstanding examplc's of his services ;s ,:
big foundry in South India employing 100 persons,‘v; teh

hin 60 days Mr. Schour doubled the output with the
e anel. At another small factory, his redesign-
'sa:ca::sr:’ew r';lcthods resulted in pushing output from
in

20 to 100 moulds per man cach day.

In addition to visiting and working with scores dof f]ac]-
Mr. Schnur has spent two and a half
pstructor at the Indian Institute of
r, West Bengal, and iwo months
Roorkee University in Uttar Pradesh. At ?(l?aragpur he
e d seven three-month intensive training courses
o ore (::n 140 foundrymen from throughout India,
o T):ii returaed to their home states with new lfnova-
wre f moulding and casting practices. Participating 1n
ledge © mrsc:s were foundry instructors from several
‘hilsegesciltl)d technical institutions throughout India.
colle

tories all over India,
years as Foundry I
Techuology at Kharagpu

Mr. Schour has also been answering thousands of
r.
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Mr. & Mrs. John F. Schnur, American Foundry Expert now work ng
in India, under Indo-U. S. Technical Co-operaticn Programme.

queries on foundry problems through correspondfncc
during the last five years.  Perhaps his unique contribu-
tion to the foundry industry in India is the preparation of
four manuals on “Modern Practical Foundry Training”,
which have been translated into several Indian languages.
These manuals, prepared to suit raw materials and condi-
tions in India, are an invaluable guide for training new
foundrymen.

¢ Indian foundrymen are as good as any in the world,
given the proper know-how and facilities”, said Mr.
Schnur at several technical conferences and discussions,
He also speaks highly of the competence of Indian Metal-
furgists.

Sixty-nine-year-old Schnur has spent more than 20 of
the 5o years of his professional career abroad. For 14
years he worked as foundry foreman and superintendent
in several places in Central and South America. During
1944 and 1945 he was Foundry Consultant to the Chinese
War Production Board.

He is accompanied in India by his charming wife, who
goes with him every place and helps him in preparing
reports and in his social life.

Mr. Schnur is expected to leave India by about March
1958 and by this time he would have left behind him
a concrete contribution to the foundry industry in this
country. Back home and away from the heat and blast
of furnaces one might find Mr. Schnur playing any of
these wind instruments; the trumpet, the saxophone,
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the trombone, the bass or the Freuch horn.  He has also

conducted a number of civilian and army brass bands.
Mr. Schour loves classical and dance music and plavs
almost all mouth instruments.

* * *
* % * ¥ * %

BRITISH SHIPYARD EXPERTS’ VISIT TO
INDIA—PRELIMINARY SURVEY COMPLETED

As a resulc of the recent discussions with the Govern-
ment of India, an Advance Party of the British Sripvard
Mission under the joint auspices of the Colombo Plan and
the United Kingdom Shipbuilding Conference visited
India in July and inspected nine sites in various parts
of the country.

The Advance Party consisted of Mr. J. Milne of
Lithgows Ltd., Shipbuilders and Dr. F. W. Blythe of
Costain-John Brown Ltd., Contracting Engineers, with
Mr. R. M. C English as Secretary. The Main Mission
will visit India this autumn. The Advance Partv visited
Gonkhali in West Bengal, Paradip in Orissa, Tuticorin
in Madras, Cochin in Kerala, Mangalore, Bhatkal and
Karwar in Mysore and Trombay & Kandla in Bombay.

Before leaving for United Kingdom the Members of
the Advance Party met senior officials of the Government
of India in New Delhi and are expected to submit their
preliminary report to the Main Mission.

Speaking on behalf of the Advaunce Party Mr. Milne said
that everywhere the members went they were impressed
by the arrangements made and the facilities provided to
enable them to complete their on-the-spot studies.

BRITISH SHIPYARD MIZCICN TG INCIt .
British mission wh

The ccverce party of the
ch will acvise the Covernment of India on the site
and laycut of a new shigyard tos just ¢ myleted on inspection tour
of probable sites for the shigyard. The porty consists of Mi_J MiI:c
of Lithgows Ltd., shipbuiiders, and Dr. F. W. Biythe of Cos>ra;n-lohn
Brown Ltd., controcting engineers, with Mr. R.M. C. English os
Secretary. The main missian, visiting under the joint au;p:ces of the

Colombo Plan and the United Kin i
gdom Shipbuilding Co i
come ou: to India this autumn. ¢ Conference, wil

'ljhe.Main Mission after visiting the varions sites will
advise in detail the Government of India the final site and
layout o.fa new shipyard and the equipment which would
be chuxrcd to establish it and provide estimates of the
capital costs of the shipyard.

PRODUCTION SCHEDULES OF NEW STEEL PLANTS TO BE ACHIEVED

It 1s learnt from an unconfirmed report that although
some fears have been expressed in certain quarters about
the maintenance of schedules of production of the three
steel plants in the public sector, it is believed in govern-
ment circles that not ooly production targets will be
achieved but the schedules of production will be main-
taired.  Further, as at present envisaged, there is likely
to remain no surplus steel for export after meeting the
internal demands here.  The Government, however, is
likely to set apart about half a million tons of steel for
export by 1961 with a view to earn foreign exchange by
selling iron and steel in the export market.

- *®
*
* * = L

PROMOTION OF EXPORTS

A Directorate of Export Promotion has been created
in the Ministry of Commerce and Industry to pursue

speciﬁc measures of export promotion and assist business-
an In increasing exports. The Directorate reportedly
will be the executive agency for the policies and dccisioﬂs
formulated by the Foreign Trade Board which was
recently set up to co-ordinate all work relating to the

development of Indian foreign trade, particularly promo-

tion of exports. It will also be an agency to which all

cxp(.mcrs in the country ceculd leck for guidance, infor-
mation and assistance.

*
*
* % * » ,‘.

IMPORTS OF INDIAN CYCIES BY BUKMA

Burma is reported to be considering the question of
allowing imports of a sizable quantity of Indisan cycles
It may be mentioned that since Januar)" last, the Go'vern-.
ment of Burma has not issued anv licence for the import
of cycles from sterling area countries including, India.
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INDIAN COPPER CORPORATION LTD.
Speech Of The Chairman, Mr. Patrick E. G. W. Parish

Mr. Patrick E. G. W. Parish delivered at the
Thirtythird Annual General Meeting of the
Indian Copper Corporation Ltd.

THE following is the speech of the Chairman,

Gentlemen,

I have purposely departed from precedent this year
in producing my Statement on the Corporation’s
affairs, now at the Annual General Meeting, rather
than to send it out with the Accounts which were
published some two months ago, as was the practice in
the past. The reason which has prompted me to make
this chaoge is my desire to give you the very latest
position in the light of changing World prices of Copper.

GENERAL REVIEW

You will recall that your Chairman, in his statement
last year, was somewhat cautious concerning the
possible results for the year now under review. He
was perfectly right for the World price of Copper had
resched its peak of [434/- per ton in March and
3 rapid decline was already in evidence. The price
in September last year was £307/- and this decline
continued until the end of the year when the price of
Copper stood at £267/-. Last week it was £I91/-.

Despite this heavy fall in price the selling prices of
your Company's products averaged over the year 1956
were maintained above the previous year. These average
prices were : Copper Ingots [330/- per ton against
£309/- per ton last year, Rolled Brass £273/- against
£245/-, Yellow Metal Circles £305/- against £266/- and
Rolled Copper £388/- per ton as against £357/- per ton
last year.

The annual consumption of copper of various grades
in India is approximately 40,000 tons, of which your
Company produces about 7,800 tons. The balance
32,200 toDS has, therefore, to be imported at current
world prices. Despite foreign exchange difficulties, it
is understood that the Government of India intend to
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grant import licences to cover the country’s require-
ments of this metal.

The price structure of your Company’s products must
bear a close relationship to that of imported Copper
and with prices as they are today it is obvious that the
spectacular results achieved during the past two years
will not be repeated in the current year.

Itis an impossible task to forecast the future trend
of the world price of Copper. Obviously when the
price of Copper was over £400/- some mines, which in
ordinary circumstances arc uneconomic, were able to
resume production, with the result that eventually the
supply caught up with and then surpassed demand.
The decline in price since the peak in March 1956 is
the consequence. At what stage uncconomic mines
will go out of production to the extent that supply and
demand are again in balance is difficult to say. Experts
have said that £230/- per ton might be a reasonably
economic price, butas I have already said, the price
today is well below that.

So far as your Company’s mine is concerned, the
cost of production is somewhere about mid-way
between the highest and lowest costs of Copper
producing Companies in other parts of the World
and at present prices we can expect to show a
reasonable return, but if the world price continues to
fall, either owing to over production or to a recession
in demand by consumers, there must come a point
where profits end and losses begin. My own view, for
what it is worth, is that the world price will not
fall below our cost of production, but this, of course,
presupposes that our cost of production will not be
further inflated by wage demands. As you will see
from the Directors’ Report, the settlement reached in
January this year with the two Unions representing our
employees will increase the direct cost of wages by
about 13 per cent. Itis to be hoped that their leaders
will realise the simple economics of the matter and
not press their demands to such an extent as to put
our Mine among the uneconomic producers.

You may have seen references recently in the press to
a renewed dispute with the Union at Mosaboni. As
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the matter is now in the hands of the Conciliation
Officer I think it is better for me to say no more at the
moment. In fact the Union at the Mine did call the
workers out on a one day’s token strike last moath—in
our opinion quite unjustifiably.

WORKING REVIEW

You will observe from the Profit and Loss Account
and your Directors’ Report that the financial and
working results are a record in the annals of the Com-
pany. These results have been achieved by the increase
in the selling prices, together with an increase in produc-
tion of ore and copper.

The record of ore milled, amounting to 421,131 short
tons, is a direct result of the policy commenced a few
years ago for an extensive prospecting and development
programme with the object of opening up all the work-
.ablc arzas of the Company’s leasehold to maintain and
|tj pqssible, 10 increase production. This included th;
sioking of a circular shaft to a depth of 2,200 feet
completed in 1954 at a cost of £370,000/-.

.You will observe from your Directors’ Report that
this pplicy has not only increased production but
wpa_t 15 so important for the non-ferrous metal dcep-’
mining industry, built up further ore reserves which now
stand at 3,424,594 short tons.

Tt?c. Dew prospecting and  development of all the
rcmammg.arcas of the leaschold, despite the fall in
Copper prices, continues on an extensive and uninter-
rupted scale, but although it js premature to forecast
resules it is necessary for me to issue a caution that lk;c
results so far obtained, although not unsatisfactory, are
not conducive to any spectacular large incrcas; in
production in the near furure. It 15, however, [ repeat
our pc.)lic_v even at lower Copper prices to exploit !hc,
deposits on our leasehold, with our very highly skilled
and experienced technical mining staff, to the fuil to
the ultimate benefit of the couantry,

‘ The production of Copper was a further record and
In order to achieve this it was necessary to increase the
productive capacity of the Works, which is stjll being
continued accordiag to the requirements necessitated by
the increasing production of ore. ’

ACCOUNTS

I'he Accounts disclose that the profit before providing
for taxation, depreciation and reserves  amounts to
£1,507,184/-.

Depreciation at £175,000 -, the same as last year, has
been provided for in view of the large capital expen-
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finure required for prospecting,
Increasing production programme
observe from the Balance Sheer ¢
fixed assets during 1956 was £

development and the
planned. You will
hat the addition to
220,747 -. ’
Re:’::z'Dnrcctors have transferred £175,000 - to General
(heASB:i::S ’SI‘:xauon, [932,689/- has been reserved in
Tox an Soe cTet. Of this £§76,;1s/- 1s for Income
X -p a:_<,.£99,355 = 1s additional Super Tax
€ 1955 final dividend ang Bonus, and the Interim
aand Final Dividends for 1956, £137,130/- is tax on the

B o
Wonu> Share [Issue and £19,889/- is reserved against
calth Tax under the new Budget.

Although costs increase as mining  operations get

d ,
eeper, these were partly offset last vear by the increased

. : ; )
production and the actual overall increase of cost per

ton a 1 1
S compared with ths previous vear was directly

amibutab}c to the large increase jn Profit Sharing
Bonus paid out to the emplovees.

Y i ’ i
. our Directors Report outiines detajls of the vear’s
d;:;:r.atnons as compared to the previous year, but further
3 tv 1 f
IS are given in vour General Manager’s report,

wthl) may bC s¢en du”” O”l (4 hOUIs at lhc (J)U)Pm’} $
Ilcad () h( ¢ )

KYANITE

The mining, benefication and despatch of kvanite ore
fm‘m the  Company’s leasehold property éonn’nucd
ummcrrup!cd throughout the vear. The c‘xpon of this
Ore remains unrestricted and despatches amounted to
16,617 tons being 2,617 tons less than in the previous
vear dug to shortage of wagons to carry the ore from
the mines 10 Calcurta Docks. Our  main world
markefs Continued to be the North American continent
and hu{«)pc. and prices were maintained at approxi-
mately £23 - per ton ¥ () B. Calcutta a compared to
£20/- per ton in the previous year.

l.hc civil suit brought by the Bihar  Government
against the Company and the civil suit brought against
the Bihar Government by the Company for sbcciﬁc
p\crfprmancc to renew their lease, as rcp.ortcd by vour
Chairman at the lag Annual General Mccling' were
b(.)(h decreed in favour of the Cempany ; h:xt the
B‘Ihar Government has appealed to  the —["ama High
Court where the SUIls are now pending,

STAFF

Gcon llvch;.“‘ of voa ail | extend our thanks to the
neral Manager, Ay N AL B. Hill, to the Staff both at
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the Mine and at the Works and to the workers and
congratulate them on the fine resulis achieved.

* *

¢ * * ® x

* % *

THE INDIAN IRON & STEEL CO., LTD.
Speech of the Chairman, Sir Biren Mookerjee

The following is the text of the speech of Chairman,
Sir Biren Mookerjee delivered at the Ar?nual General
Meeting of the shareholders of the Indian Iron and

Steel Co. Ltd.

Gentlemen,

It is my privilege to address you this year as
Chairman of the Board of Directors in ttlxc abser{cc
of very well-carned leave of Mr. Lcsh‘c Martin.
It is, however, the intention of the Managlpg Agents
that on his return to India, Mr. Martia sAhould
resume his former position a8 Chairman, and to this end
[ commend to you the resolution that wi?l be proPosed
at a later stage of this Meeting to provide for his re-

appointment.

FRODUCTION & DESPATCHES
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om that of the previous
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o fclachcd with the concurrence both of
i Bank that such expenditure
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from the other new or
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retention price of iron to the Company despite protest
that the resultant price was quite uneconomical.
Possibly in view of feared delay in the bringing into
operation of the new plants, Government have recently
requested that the Company should examine the
possibility of the Kulti Blast Furnaces being maintained
in production for a period of about four years. This
position would be capable of achievement only by the
incurring of considerable expenditure on the plant and
our Consulting Engineers are now examining the matter.
In the meantime it has been indicated to Government
that the Company would expect all such emergent
expenditure to be met by Government and the retention
price of iron to be adjusted in relation to the actual cost

of production.

Production of the Burnpur Blast Furnaces was 476,336
tons against 473,172 tonms for the previous year, the
slight increase being due to the fact that the relining of
No. 1 Furnace during 1956—57 was effected in a still
shorter period than that of No. 2 Furnace in 1955—56,
thus constituting a fresh record for the Company.

As regards the out-turn and despatches of steel, you
will have realised from the particulars given in your
Directors’ Report that a number of special factors
operated to inflate the position for the year 1955—56.
These factors did not recur during the year under
review which accounts for the decrease shown,

PROFIT

In view of the reduction of 31,114 tons in the
despatches of steel there is naturally a fall toa more
normal level in the gross profit earned for the year
under review and the effect on net profits of this fall
has been greatly accentuated by the severe increase in
the rates of corporate taxation imposed under the
Finance Act 1957. The severity of this increase will be
realised when I tell you that had the Reserve for
Taxation been calculated at the rates previously
prevailing, the charge would have amounted to Rs. 269
lakhs as compared with the sum of Rs. 316 lakhs that
has had to be provided to cover liability at the new
rates. The incidence of the increase of taxation on the
profits of the year under review accordingly amounts to
no less a sum than Rs. 5o lakhs.

In face of this position it was decided that the
time had now come to commence adjustment of the
large balance standing on the Reserve for Taxation
Contingencies and an initial write back to Profit & Loss
Account of a sum of Rs. 47 lakhs has accordingly been
made in the Accouants now before you. The Reserve in
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question is maintained to offset the increased incidence
of taxation in subsequent years as a result of the
special depreciation allowances granted in earlier years
in the case of plant and buildings. The major part of
the Reserve is attributable to the initial depreciation
granted in previous years which has the effect of cutting
off any further depreciation allowance for taxation
purposes once the value of the asset has been written
down to a certain level, and write back from the Reserve
on this account will, in consequence, operate only as
and when that level is reached. In addition, further
special depreciation is allowable on plaat and buildings
during the first five years of their life which has the
effect or reducing the allowance for each subsequent
year with a consequent increase in the liability for
taxation. It is to offset the position in this latter
respect that the write back of Rs. 47 lakhs, which is
not an arbitrary figure, but a calculated amount
covering the position up to the 31st March 1957, has
now been made. It is the intention periodically to
examine the position so that the balaace of the Reserve
may gradually be adjusted.

Initial depreciation now no longer applies having been
replaced in the case of plant and machinery by the
grant of Development Rebate giving an outright
exemption from taxation of 25°, of the cost of new
plant and machinery iastalled. The approximate tax
<aving on this account for the year under review
amounts to Rs. 9,50,000 which sum has accordingly been
transferred to  General Development Reserve raising
the balance of this Reserve to Rs. 16,50,000. As and
when the major items of the extensions plant are
commissioned the Development Rebate and the
consequent saving in taxation will be substantial and, as
was cxplained last year, we count to a large extent on
the continuance of the Rebate for finance of the 1953
and 1955 Extensions Programmes, which apart from
the pure capital cost of the added plant will involve a
very conmsiderable increase in the working capital
requirements of the Company for the finance of rolls,
spate parts, stores, raw materials stocks and the
generally  increased financial requirements of the
expanded undertaking.

DIVIDEND

The fullest representation was again made to Govcern-
ment for admission of the Ordinary shareholders to
some added participation for the year under review in
the continuing prosperity of the Company, it being
urged that with the limitation of dividend imposed in
the past, the financial position of the Company had
been strengthened to such am extent that the stage had
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now been passed where it could be validly contended
that a small increase in the dividend distribution would in
any way prejudice the finance of the cost of the Expansion
Programmes or the due repayment of the indebttdness
that is being incurred. It is a matter of regret to your
Directors that Government have been unable to accept
the views of the Board in this matter and in their letter
dated the 29th July 1957, a copv of which has been
appended to the Direciors’ Report, have notified that
restriction of the dividend must continue uptil the
Expansion Programmes have been completed. This
reply is a slight improvement on the earlier attitude of
the Government. As the 1953 Extensions are expected
to be completed next vear, whilst ome of the two
batteries of coke ovens and one of the two blast
furnaces will be ready for commissioning this year,
I trust it may be possible for the Government to relax
their control in the near future. In the meanwhile,
your Directors would again point out that the decision
of Government cannot be challenged without serious
detriment to the interests of the Company and would
urge that the position be accepted with good grace in
the hope and expectation that the justness o the claim
of the sharcholders to a reasonable participation in the
improved and continuing prosperity of the Company
must ultimately be recognised.

FUTURE PROSPECTS

I should perhaps sound to note of warning as
regards the present vear. We are now feeling the
full effect of the disruption of current operations that
is inescapable when a plant is being expanded and
constructional and operational work has to go on side
by side. In these circumstances there has inevitably
been a drop in production and whether this can b;
made up will depend entirely upon the date when it
will be possible to bring into operation the first of the
new blast furnaces at Burnpur, a matter with which I
will deal in more detail at a later stage.

As to the future in general, 1 have no hesitation in
saying that if it depended entirelv on the cfficiency,
diligence and enthusiasm  of all of us alone, \'01‘1r
prospects would appear tc be bright. However, 1r; the
day to day changing moods of the workers, not only
in the industries but in all those departments uhclht'r
in the Government or outside, who have to make their
contribution towards the naticnal etfort, nothing can
be said even with reasonable certainty as 1o what we
may expect in future. Extreme lack of discipline  has
manifested itself particularly during the last few months
amoaogst all classes of workers in many essential G

‘ overn-
ment or other services, the Ports, etc.,

accompanied by
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actual or threatened strikes and by violence. Political
agitation, sometimes accompamcd 'by vml.encc, has a_lso
played its part in interrupting mdlfsmal producnf)n
and disturbing the public peace. This state of affairs
may, if it continues, entirely upset not on?y our own
expectations as regards the future operations of our
plants, but the entire economy of the country. I
would, therefore, with all the emphasis I can com.mand,
urge upon Government the vital necessity that vnolet?ce
be severely dealt with and punishment meted out with
promptitude not only to those by whom the overt act
is committed but also to those to whose subversive back-
ground activities this violence is directly attributable.

In our own works, in spite of an almost continuous
improvement during the last few years in the conditions
of service and emoluments, to which | shall refer later,
it is regrettable that the workers allow themselves to be
influenced by a minority affiliated to a certain political
party and activated by the motive of supplanting the
recognised Labour Union. This unfortunate position
has been evidenced during the year by sporadic illegal
strikes of short duration in the essential services
sections, which have been particularly serious in the
case of the Gua Ore Mines where even murder has
been resorted to in an endeavour to terrorise workers
belonging to the tecognised Union and to disrupt
normal operations. I cannot too strongly condemn this
manifestation of an influence which for the gaining of
its own party ends can contemplate with equanimity
the disruption of all planned progress towards the
achievement of the country’s social advancement and
industrial self-sufficiency. As you must have noticed
similar troubles have been reported also from
Jamshedpur in the speeches of the Chairman of the
Tata Locomotive and Engineering Co. Ltd., and the
Tata Iron & Steel Co. Ltd., at their recent annual

meetings.

Mere condemnation, however, is of little use unless
it is coupled with some suggestion as to how the
position may be met. My personal opinion, based on
a study of similar situations in other industrial
countries, is that the evil can best be countered by the
building up of really strong and representative labour
unions haviag the full support of the workers and
capable of restraining the subversive influence of those
few who for their own ends attempt to cause disruption
to the detriment of the general welfare and that no
other unions should merit Government’s recognition.,
I would in fact go further and say that what affects one
section of an industry must have repercussions upon
the whole of that industry and therefore the ultimate
solution may lie in the building up on an industry-
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wise or craft-wise basis, of unions under the leadership
of responsible bodies of men who bave the interest of
the country and the workers genuinely at heart and who
are not swayed by political influences or the desire for
self-aggrandisement,

We have progressed a long way since the days when
an employer could contemplate with equanimity, as
reducing the bargaining power of the workers, dissension
within a single union or the formation of a number of
rival unions. It is now the desire, I am inclined to
believe, of all enlightened employers that tbey should
be able to deal with one strong labour union enjoying
the support and truly representing the interest of its
members. Given such strong and representative
unions, employers and workers could readily resolve
the difficulties that must from time to time arise
between them and could act together in full co-operation
and mutual trust, thereby enabling the country to
advance to new fields of prosperity and social security.

There are, however, other difficulties which will
discourage any prudent man from trying to peep into
the future. The solution of these difficulties almost
exclusively depends upon the success of the more than
Herculean tasks to be performed by the Government
according to schedule for the implementation of what
has been lately described as the ¢ hard core” of the
Second Five Year Plan, particularly in respect of the
supply of good quality coking coal and the transport of
this and all other raw materials and ultimately the
finished products. This < core” consists of the
development of iron and steel, coal, transport and
ancillary power and necessarily includes the two major
units in the private sector of the steel industry. I shall
try and explain to you briefly how the success or the
failure of the Government’s efforts in this respect is
likely to affect the operations of oar extensions with
which your future is naturally linked up.

EXPANSION SCHEMES

In your Directors’ Report and in the report by our
Consulting Engineers that was issued therewith, a full
description has been given of the stage which the
schemes have already reached. We have, as you are
aware, two programmes of expansion in hand, the
earlier of which is described as the 1953 Extensions and
the later one as the 1955 Extensions. The later
scheme was undertaken by us at the request of Govern-
ment to form part of the Second Five Year Plan. Itis
intended to enable us to produce more finished and
expensive products by reducing the excessive out-
put of the semi-finished ones and of the saleable pig
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iron contemplated in the 1953 Extensions. The total
production after the completion of the 1955 scheme will
be 1,000,000 tons of ingot steel or 800,000 tons of
saleable steel instead of 700,000 tons of saleable steel as
planned under the 1953 Extensions.

The 1953 Extensions, which you may remember
suffered an initial delav of nineteen months, are ex-
pected to be completed by the end of 1958 if no
unforeseen difficulties arise in the meanwhile, in which
case we shall have made up seven months of the delay.
Towards the end of the current year we expect to
bring into operation one of the two batteries of coke
ovens and one of the two blast furnaces included in
the scheme, and the conversion of the old 600 ton
active mixer into a 300 ton steel-making furnace, whilst
the second coke oven battery and blast furnace are
expected to be completed and function towards the end
of 1958 along with the completion of the new Open
Hearth melting shop.

In order to work the first battery of coke ovens we
shall require an extra 54,000 tons of coking coal per
month. This will bring the total monthly requirements
of coking coal for Burnpur to 146,000 tons and we have
been advised, and very righuly, by our Consulting
Engineers and by the plant manufacturers that the new
coke oven battery should not be lighted unless we have
built up and can expect to maintain a stock of at least
100,000 tons in our works.

At the moment I can only say that the attainment of
this stock position by the time the new coke oven
battery is ready appears to be remote and in fact even
the maintenance of supplies of coal for existing opera-
tions causes no little concern. As an indication of the
<eriousness of the position I would say that during the
current vear we have literally been living from hand to
mouth and that recently orders had to be given to
reduce the throughput of the coke ovens owing to the
dangerously low level of the coal stocks which in turn
has meant a reduction in the production of steel. The
fullest representation has all along been made in official
quarters and it has been somewhat disheartening to be
referred from one department to another, each in turn
refusing to ackmowledge responsibility for this sad
<tate of affairs. | am hopeful, however, that as a
result of intervention at ministerial level lately, the
position may improve,

Similarly, we shall require a further 60,000 tons of
iron ore per month to work the first new blast furnace.
Owing to the late delivery of mining plant and
machinery, caused by the strikes in America and the
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closing of the Suez Canal, the full mechanisation of our
Gua Ore Mines will be delayed by about five to six
months. For this reason, we have been advised by
our Consultants to stock pile about 225,000 tons of
iron ore at Burnpur.  Although the target has not been
reached yet, we have every hope that this position will
be achieved Ly the end of November next.

Each of the new blast furnaces is designed to produce
about 1,200 tons of pig iron per day which can be
converted into about 1,000 tons of steel Taking the
present average import price of foreign steel at Rs. 702
per ton, which is perhaps Rs. 150 per ton lower than
the price at which steel is being imported at present,
the bringing into eperation of the first blast furnace will
mean a saving in foreign exchange to the country of
more than Rs. 2 crores per month. The completion of
the second blast furnace will double this advantage.

The second battery of coke ovens and the second
blast furnace will also need about 54,020 tons more of
coking coal and about 69.000 tons more of iron ore
per month. Our total requirements including our
present consumption will, when the 1953 Extensions
are completed, be about 200,000 tons of coking coal
and about 185,000 tons of iron ore per month, which
means the transport of more than 4 mullion tons per
annum in addition to considerable quantities of lime-
stone, stores and other essential materials for our Burn-
pur Works equal to another one and a half million tons.
In addition there will be 800.000 tons of saleable steel
per annum to be moved. Allowing only four days turn
round for the wagons, the Railways will have to
provide for us carrying capacity for about 24 million tons
Or s0 per annum, about one third of which will have
to consist of specially built hopper wagons for iron ore.
These, I would emphasise, are the transport require-
ments for Burnpur only and take no account of the
requirements of your Kuiti Works.

In this connection it mav not be out of place for me
to abserve that when the three Government plants and
the extensions of the Tata [ron & Steel Co. Ltd., come
into operation, the problem of transport may prove to
be very difhicult as most of the steel works will have to
draw their principal raw materials from more or less
the same area or neighbourhood which will cause a
considerable amount of congestion on the ratlway lines
and consequential delay. In such circumstances it is
natural on the part of the private sector 1o apprchend
tha; .in the distnibution of the transport facilities some
discrimination may be made between it and the public
sector. We are quite certain that at the ministerial

level any discrimination between the privaie aid the

-
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public sectors is unthinkable, We cannot, however, be
certain that unless strict control is observcd. at the
ministerial level or by some other high authorities, the
administrative staff in charge of the transport or supply
of the raw materials, particularly coking coal, may not
exercise some discrimination betwaen‘ thc'two sectors.
They may naturally imagine thaF their pnma'ry dutgv is
to enable the Government projects 1o fupcuon before
those in the private sector. Sor}]c pgbllc ass.uranc.e,
therefore, that continuous priofity will be glvcn_ in
respect of this matter 10 meet regularly the.lfequlrec;
ments of the private sector, both for stock piling an
normal use, is highly desirable if the two .prodl.xcar‘s ‘1]:
the private sector are to meet punctually their c;btgatt::m
ip respect of the heavy foreign loans contracted DY

to finance their extensions.

EMPLOYEES WELFARE AND EMOLUMENTS

In previous years we did not think it nccessa;r()sf :)c;-
give an account of the wages and othe‘r' cmolurril;ed .
our employces and of the many ‘amcmn'es Provh an
us. But all those employed in md}lst;lcs;v[::twisa et

paci i ars  attaine
c.p‘c'l;ydh::cttlx: :::te:stog cpartncrs in the fortunes of
d::cirt:d:stry concerned. Itis desirable, therefore, tk;::
tIshould place before you triefly what v&;: :sas;v:oyou
done and plan to do in the futare, as we s Bive you
some idea of their wages and other emolumen

amenities provided for them.

cence and statistics it is fouand that
) P:Z‘ i:‘cl::;‘:c“ in wages has been given, the
Whﬂlﬂ'c; food and other commodities have moved up
Pr et i rl)tancously to the extent of 80% of tpc rise
T in S“: to combat this evil we firmly belicve In
- " e rmanent benefit by increasing afnemt.xes
b 2: It will perhaps be of interest 1f1g1ve
f°f_°m}’|°).’° .fthe lines on which we arc pt.o'gx"cssmg.
o oave aiw 0s taken pride in the medical facilities that
e h": alw“z’lablc free of cost to our c?Fifc staff and
e and 1 heir families. These facilities are now
being enlarged by the considerable extcnscxionswt:ear:a;:
being made to the hospitals at Burnpur and Gua

i iali acral
mented staff of medical specialists and gdc !
o i i 1d mo
prfctiu‘oncrs are equipped to gIve thc‘ fullest ar
careful attention to all cases that may arise.

2
workers and to  t

With the expansion of the Gua Ore Ml:esn:v: lt:?‘:
ble to plan on up-to-date and. enlig tc‘ y

e wnship which  will provide an 1mprove
s mode l‘; living accommodation  for all classes of
e oThis position applies equally i_u the case of
here a large area of land adjacent to the

stan
workers.
Burnpur W
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steel works has been acquired for construction of a new
township of the mest modern design to provide more
accommodation and amenities for our workers.

At Burnpur also, enlarged training facilities are
being provided which will include four hostels for the
accommodation of those undergoing instruction for
their future positions as artisans and supervisors; a new
cinema has been built to provide film shows at cen-
cessional rates and plans have been drawn up for the
construction of a building to form the headquarters of
a social and welfare centre called the Mahila Mangal
Sabha for all the womenfolk of the station. We are
pow building a large and modern canteen in the works
for the workers in place of the older ones and at Kuli
have a large construction programme for additional
housing for the workers, of which much has already been
completed.

We have up to March 1957 already spent large sums
on the town including housing and the provision of
many amenities. Our present programme which I have
just explained involves an immediate expenditure in the
region of one and a half crores of rupees and will be
followed by further developments and expenditure in
accordance with our plans for the progressive improve-
ment of the standard of living of all employees. This
is a matter to which I personally attach great import-
ance. In order that shareholders may have knowledge of
what is being done, I have had a small booklet prepared
showing the designs of some of the amenities for issue to
shareholders with the priat of this speech.

EMOLUMENTS

We have given a great deal of thought ta building up
the structure of the wages and other emoluments of
our employees on lines which on the whole have been
generally acceptable to them. The total emoluments take
the form of monthly cash payments or deferred payments
and the provision of various kinds of amenities. The
principal items constituting the total carnings or emolu-
ments include a basic daily or monthly wage, a dearness
allowance, free housing or grant of rent allowance in
lieu thereof, a production or inceative bonus, a profit
sharing bonus, Provident Fund benefits, leave allowances
of various Kinds, free medical service for all employees
and their families and free or aided edacational and
training facilities.

It is not possible for me in a speech such as this to
enter into any great detail, and I must therefore restrict
myself to giving you in outline the position for the
year 1956-—57 in regard to remuneration as It concerns
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our entire Burnpur staff who are members of the
Labour Unpion. Our First Staff, who form but a
small percentage of the total number of employees and
occupy the higher technical managerial and adminis-
trative jobs are not members of the Labour Union
and therefore nothing that I say now will have any
application to them.

The largest proportion of our employees are unskilled
or semiskilled workers on daily wages as distinct from
the monthly paid workers who are mostly skilled men
employed in the productive departments. The wages
rates in both cases vary from department to department
according to the nature of the work done and the ability
of the worker. The semiskilled and skilled workers
naturally get higher wages and have higher earnings than
the unskilled. The minimum daily wage varies between
Rs. 1.00 and Rs. 1.94 per day according to the
department concerned. At the former figure the total
earnings, comprising basic wages, dearness allowance,
quarters allowance and production bonus only, ranged
between Rs. 73 and Rs. 9o per month again according
to the department concetned. At the latter figure of
Rs. 1.94 per day, the total earnings were Rs. 132 per
month. The maximum departmental daily wage varies
bestween Rs. 2.87 and Rs 7.37 per day, the total
monthly earnings aggregating Rs. 176 and Rs. 463
respectively, which latter amount was the maximum a
daily rated worker in the Melting Shop earned.

In the case of the monthly paid workers the basic
salaries vary similarly from department to department.
The minimum basic salary is Rs. 60 per month, the
total earnings in such case ranging between Rs. 144 and
Rs. 183 per month, while the maximum basic salary
is Rs. 460 per month resulting in total earnings of
Rs. 1,042 per month.

In the case of most of the employees in question there
is provision for the granting of annual increments.

Taking all the factors into account, I think you will
agree that we are giving our employces emoluments,
amenities and opportunities for advancement that compare
favourably with othzr similar major organisations.

* * *
® & .« % ” %

TATA LOCOMOTIVE AND
ENGINEERING COMPANY LIMITED

Speech of the Chatrman, Mr. 7. R D. Tuta

The following is the text of the speech of the
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Chairman, Mr. J. R. D. Tata delivered at the Annual
General Mecting of the shareholders of the Company.

Ladies and Gentlemen,

As you will have seen from the Directors’ Report,
the Company has made excellent progress during the
year in all its activities. The programme of production
has been achieved, construction has proceeded apace,
and efficiency is increasing steadily. The all round
progress made and the satisfactory profits earned during
the year have enabled your Directors to recommend an
increase in the dividend to 8", .

2. While it may reasonably be expected that, as the
projects on which substantial capital expenditure has
been and is bzing incurred come 1nto operation, the
Company’s earnings will progressively increase, so will
its financial needs. In fact, the provision of adequate
funds to finance our growing operations is today one of
our main problems By the nature of the industries in
which we are engaged and the circumstances peculiar to
this country in the matter of essential supplies and
bought-out items, it i1s necessary for us to maintain
substantial stocks of raw materials and bought-out
components. This locks up large funds as can be scen
from the considerable amount of borrowings shown in
the balance sheet. In addition, we sull have a large
amount of capital expenditure to incur in the next few
years as we proceed with our current manutacturing and
¢xpansion programmes Although, i1n the long run,
the funds provided from vear to vear out of allocations
to depreciation and various reserves will substantially
cover the total amount of capital expenditure so incurred,
the heavy commitments during this year and the next
make it necessary for us to raise additional finance in the
very near future.  While no decision has as yet been
made, the possibility of an additional issue of equity
shares, possibly in the form of debentures convertible
into ordinary shares cannot be ruled out. [ shall not
say more at this stage than to assure yvou that the
Directors are fully conscious of the long period the
shareholders have had to wait for a retutn on their
original investment and of the fact that even at the
increased rate of dividend paid this year, the average
return over the whole period is still much below what
they are entitled to expsct.  Any proposal therefore
that the Directors may put forward later will bear in
mind the shareholders’ legitimate claims for an adequate

return on their investment from the time the new funds
are provided.

3. As mentioned in the report, the output of
locomotives and boilers has ex:eeded targets by 307,
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e has been some improvcmc‘m in efﬁci‘eflcy, which,
together with a concerted drive to uuh;c surp}:s
capacity available in some o'f the sections for outside
jobs Has resulted in a lowering of cfosts. Thc progress
of construction work on the expansno.n project has b_ccn
satisfactory and the Company’s commrtmen@ to deliver
locomotives at the rate of 100 complete units per year
from the beginning of 1958 will be fulﬁlled and possibly
improved upon. With the incredse in outgqt, further
jmprovement in efficiency and fuller uullsa'tlon of
available capacity, it is expected that costs will come
down to a satisfactory level despite the recent steep
jncrease in the cost of steel and the upward trend of
the costs of other materials and wages.

Ther

4. With the gradual contraction of steam locomotive
building capacity throughout the world in line with
the disappearing demand for such locomotives, fhc
downward trend of prices on the world market, which
had reached an unrealistically low level, seems to have
been checked. In fact, with the exception of countries,
which give direct or indirect subsidies for their exports
of locomotives and boilers, an upward trend is visible.
This has further narrowed the gap between the prices of
the Company’s products and those, exclusive of subsidies,
of similar imported products.

5. In my speech last year, I had referred to the trend
in other countries towards the conversion from steam
traction to diesel and / or electric traction. Today,
there are virtually only two large railway systems in the
world which still purchase new steam locomotives,
India’s being one of them. Here, as els¢where, a gradual
but inevitable movement towards the ¢ dieselisation” of
rail transport is taking shape, retarded only by financial
and foreign exchange considerations.  As and when oil
in adequate quantities is discovered within the country,
the process is bound to be accelerated.  As mentioned
in my speech last year, our works are exceptionally well
equipped to undertake the manufacture of diesel loco-
motives. The Railway Board have recently issued
enquiries for a fairly substantial number of such loco-
motives and we propose to respond to this enquiry in
collaboration with our technical associates, Messrs.
Krauss-Maffei A.G., and Messrs. Daimler-Benz A G.
We are in this regard fortunate in our association with
both these firms, for Krauss-Maffer are leaders in the
field of main line diesel hydraulic locomotives, while
the Daimler-Benz range of high efficiency diesel engines
are ideally suited to rail traction. If our expectations
fructify, we can look forward to a long period of conti-
pued collaboration with, and service to, the Indian Rail-
ways, even after the cessation of steam locomotive
manufacture.
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6. The Automobile Division has kept to schedule in
its programme of indigeneus manufacture despite several
adverse factors including shortages of steel, transport
difficulties, congestion at docks and delays in the
receipt of machinery and materials.

7. The automobile industry was the subject of a
price enquiry by the Tariff Commission who submitted
their recommendations at the end of 1956. Since then
we have made considerable progress. We are today
nearing the end of the second stage of development
strictly according to schedule and, despite the many
complicated problems affecting supplies and operations,
we are confident that our manoufacturing programme
will be maintained.

8. The Tata-Mercedes-Benz commercial vehicles
continue to enjoy the popularity and dominant position
in the market which their quality and performance has
deservedly ecarned for them, and we have no doubt of
their ability to withstand any competition they may
have to face.

9. The unexpected situation created by the heavy
drain on the country’s foreign exchange resources has
been a source of anxiety to your Directors during the
year. I am glad to say, however, that the Government
of India have recently informed the Company that
its reasonable requirements of foreign exchange for
plant and equipment to implement its approved
manufacturing programme will be sanctioned. We are
grateful to Government for this decision. It will enable
us to proceed rapidly with our plans and complete
them according to schedule by the end of 1959 when
we expect to be in a position to produce almost entirely
Indian-made diesel truck and bus chassis in the
Automobile Division.

10. When our present development programme is
completed, we shall be saving through indigenous
production of truck and bus chassis a larger amount of
foreign exchange each year than the aggregate amount
of foreign exchange spent for the purchase of plaat,
machinery and equipment for the Automobile Division.

11. On the recommendation of the Tariff Com-
mission, the Government of India bhave decided to
leave the automobile manufacturers in the country a
reasonably free hand to fix their prices within the
overall limits of a retura of 109, on cost, subject to
general supervision and check by the Government of
India. We welcome this decision which will go a
long way towards providing an effective incentive for
the rapid development of the industry.
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12. The Tariff Commission have observed thatin
the automobile industry the first priority should be
accorded to commercial vehicles. The annual require-
ments of commercial vehicles are expected to be as high
as 40,000 by the year 1960—61. Further, from the
strategic poiot of view, the speedv attainment of
self-sufficiency is of far greater impoftance in the case
of commercial vehicles than in the case of passenger
cars. The Tariff Commission have further advocatged
the manufacture of diesel vehicles in preference to
petrol driven vehicles. In conformity with this view
we have submitted to Government a scheme framcd’
in consultation with our technical associates for doublin
once agaig the capacity of our Automobils Divisios
and bringing it up to 12,000 vehicles per year. The
Government of India have informed the Co;npany that
the .schemc will find acceptance provided suitable
crcd'n arrangements can be made to stretch out the
forcign exchange expenditure over a period of years

G;.?e.mz;:ltlcmweexp?:d oir:::;)tusoflo ?l:)llaborate with
trust that the Government of [ndi::rm‘ls {‘“d A

will 1n due course
cn.at_)lc us also to diversify the output of our Automobile
D.m?ion by the manufacture of other types of vehicles
within the range of vutput of our technical associates
Mesys. Daimler-Benz A. G., such as light commercia;
vehicles, cars and diesel engines for various uses. Such
diversification will promote more intensive use of our
available capacity and exrperience. It will promote
efficiency and reduce costs. The best warranty that
we can offer to Government for the fulfilment of these
objectives in Jue time is ouc actual performance in the
fulfilment of the initial programme of manufacture of
trucks and buses on which we are now engaged.

14. On the recommendation of the Tariff Com-
mission, the Government of India have decided to grant
protection to the automobile industry for a period of ten
years. Our present manufacturing programme will have
been completed long before the end of this period.
We hope also, before that time, to be well on the way
to completing the propesed plans for expansion as
well as diversification. In effect, it 1s our intention to
build up in this country, as rapidly as circumstances
and the authorities concerned will permit, a self-con-
tained and highly ethicieat automobile industry.

15. We have also taken steps to implement other
recommendations  of the Taritf Commission, so far
as thev relate to us, amongst which is the extension
of hire-purchase facilittes, with the collaboration of our
bankers and insurers, to the buyers of Tata-Mercedes-
Benz vehicles.
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CorlnG.lctThc ‘.construcnon of the steel foundry is almost
plete. Since the close of the year some of the
sbeect{onsfhavc com@enccd work and this department will
founl; 1_xll operation by the end of this year. *This
o ry is unqgcsnonably the most up-to-date in the
1:nl(;y and with lhc g::owing importance of the part
played by steel castings in the engineering industry, it

will be the sourc
¢ of a substantial a i
ccretio
to our Company. n of strength

Au1[7. IQ vncw ‘o.f the increase in the output of the
) omobile Division and the further expansion now
fcsi;::(sjcd, ;lfc.plans for the alloy iron foundry were
quuiremc:r:t} lr; the year to take care of the additional
redure cxp:n:ioncaislinnfg:l and T:]ncludt: provision for
X ure. 1S revisio i '
sF)rr?c m’mal delay, but subsequent progrc:s t:::oll)‘c:
rapid. The construction of all buildings is virtuall
:\:mp:)cledv Otders for all the necessary cquip:)aeu)l,
to\;em::na(p:;c:c:v:&c: pla[:u :nd equipment has started
Automobile Division is cxmccl:;uon e o '(hc
ments of the approved mam?facxudrinl; pT:gcrtar:::c"qu"c.

Di:iiis.io Thc.”commg -lnt(?' operation of the Foundries
n will result in significant economies not onl

through the reduction in the cost of the castings, b .
also through the elimination of the costly hold-u g:) au(;
loss of productive time, through dclavs -in dclivfn‘ l::d
defects in the quality of castings, which constituted one
ofthc. most serious problems encountered by the Com-
pany in the past. '

19. .It is disappointing to note that, whercas 1in the
preceding Fwo or three years there were hopeful signs
of agrowing sense of responsibility and discipline on
the part of our workers, there has been in the year
under review a tendency on the part of certain sections
of workmen to take matters in their own hends in
preference to following proper constitutional methods
for representing their  views and grievances. QOur
men are arT\ongst the highest paid in the engincering
mdl‘mry.. I'hey enjoy excellent conditions of work in
a hn.c integrated factory equipped with the best
mac‘hmcry and equipment to which we are continuously
adding. The Company has done and will continue to
do all 1t can to provide, in addition to more than fair
wages, a high standard of such amenitics as housin
med|cal benefits, training and the hke The ca nf;
investment per employee 1n our Company s -prob‘:blv
the largest in the industry  Qur cmplm.'cc's have a ﬁn.c
and safe future before them, bue |£ ts ume they
realised that the Cornpany's coatinued abiliy to pa:v‘
high wages and provide the maximum of avncn‘mcs am‘i

-
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on high productivity which, in

job security depends
kers put in a reasonable day’s

turn requires that the wor
work.

20. Although some progress has been made, we are
not satisfied with our preseat standards of productivity
which, in the case of the Locymotive Division, have
been criticised in the past by the Tariff Commission
as comparing unfavourably with those at Chittaranjan.
\We are pursuing our efforts to achieve 2 satisfactory
labour output but these will be 1n vain unless our
employees and their Union co-opecrate with us. [T am
sorry that such co-operation has  shown signs of
weskening in recent months rather thao the opposite,
and [ particularly regret that, in spite of its responsible
and mature leadership, the Union has rezeatly
aggravated the lack of discipline by instigating the
workers to down tools for afew hours in each shift
mainly, it scems, as @ protest against their not having
been consulted i0 regard to the quantum of bonus
declared this year. This action was, 1 feel, panicularlv
uofair as the figure of bonus proposed to be declared
was in fact disclosed to the Union somztims before
the publication of the Report and Accounts and the
total a.nount distributed is twice that of lastyear a.nd
propor(iumtcly much in excess of the corresponding

increase in dividends.

[t does not scem (0 have been realised that our
he last year or (W0 and the improvemeat in
ave been due largely to the support ?olh
f technical assistance and Fhe sustained
quality co.nponznis which we h;vi
foreign associates. Asvour manu ’ac
an increasing proportion
in our own
asingly on the work
. Nothing could
o the Company

21.
progress int
our profits b
in the form 0
supply of high
received from out
turing programme develops and
of the contents !
Works, our results

and productivity © ast
bring greater benefit to them & we o arion

and its sharcholders than 2 sound anﬁa;:l:;imlbased o
ship between Mlﬂ‘gcmcm and co-opcra(ion.
mutual understanding, respect .
I sincerely hope, (herefore, that
Union with both
the mest cordis "
wi erate with ta¢
nltl\lg:o':\‘:crcsts as well as thos¢ of th
ice Training Sc
of the

| relations,

Apprent Tariff

’

,2. The Companys$

which attracted the favou "
Commission, continues to make 33

with our technical

¢ arrangements ou!
23 Th a1 trainiog P

fur imparting higher practic
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abroad to the Company’s personnel have yielded very
satisfactory results. A large number of our Indian
technicians have received invaluable training and
experience.

24. We attach the greatest importance to the
efficient recruitment and training of young engineers
which we consider as a vital part of our programme of
development We are trying to make every young
man who comes to us feel he is well looked aficr, his
worth recognised and every chance given to him to
equip himself, at our expense, for a successful, imagina-
tive and rewarding career.

25. One of your Directors, Mr. Y. N. Sukthasokar,
has been elevated receatly to the high office of Governor
of Orissa and has resigned from the Board of Directors
of the Compuny. In felicitating him on behalf of the
shareholders, the management and staff of the Company,
I wish to record the keen appreciation of your Directors
for the valuable services rendered by Mr. Sukthankar to
the Company during the period he beld office as one of
the Directors.

26. 1am sure you would like to join me also in
expressing our appreciation of the valuable services
rendered to the Company by your Director, Mr.
V. T. Dehejia, who retires tuday and has informed the
Company that be does not wish to seek reappointment.

27. Dr. Heinrich Korschan who had been the
General Manager of your Company since October 1951
retired at the end of April 1957, for reasous of health.
His tenure 88 General Manager of the Company was
marked by very rapid and extensive developments in
the various activities of the Company. On your behalf
and that of the Directors and the management, I would
like to record our appreciation of the valuable services
rendered by him as General Manager of the Company.

28. 1 would like also to record thanks and apprecia-
d on behalf of the Directors and

Company, of the very valuable
advice and assistance given to the Company by Mr.
F. G. S. Martin who has been associated with the
Company 8lmost since its inception. As .Technical
Adviser of the Company in London, Mr. Martin has been

intimﬂldy concerned with the operations as well as the
the Locomotive and

tion, on your behalf an
management of the

development programmes of .
Foundries Divisions of the Company.  Despite
Mr. Martin has readily acceded

ersonal jnconvenience,
to the management’s request to take over again tem-

orarily the responsibilities of the post of General
i&anagcr on the retirement of Dr. Korschan. By the

page 132)
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CODE OF PRACTICE FOR USE OF
COLD FORMED LIGHT GAUGE STEEL
STRUCTURAL MEMBERS IN GENERAL
BUILDING CONSTRUCTION

comments draft Indian Standard Code of

Practice for Use of Cold Furmed Light Gauge
Steel Structural Members in  General Building Con-
struction. This standard lays down the provisions as
are of special application to constructions using light
gauge steel structural members and 15 complementary to
IS : 800—19356 Code of Practice for Use of Structural
Steel in General Building Construction,

THE Indian Standards Institution has issued for

Cold formed, light gauge steel structural members
are—ptroduced from strip or sheet steel less than
4.5 mm. ‘or 3/16 in.) thick. For repetitive mass
production they are formed most economically by
cold-rolling; while smaller quantities of special
shapes are most economically produced on press-brakes.
The latter process, with its great versatility of shape
variation, makes this typz of construction as adaptable
to special requirements as reinforced concrete is in
its field of use. Members are coanected by spot, fillet,
plug and slot welds, by screws, bolts, cold rivets and
other special devices.

This type of  construction is appropriate and
economical under one or more of the following condi-
tions :

a  where moderate loads and spans make the
thicker, hot-rolled shapes uneconomical (e. g.
joists, puriing, girts, roof trusses, complete

framing for one and two-storey residential,
commercial and industrial structures ;

(b) whereitis desired that load carrving members
also provide useful surfaces (e. g. floor panels
and roof decks, mostly installed without any
shorting, and wall panels ; '

(c) where sub-assemllies of such members can be
prefabricated in the plant, reducing site
erection to a minimum of simple operations
(e. g sub-assembly of panel framing up to
3X 4 meters and more for structures listed
in a) above, standardized, package shed-tvpe
utility buildings, etc.)

* * *
4 & ¢ * * @

EXTRUDED ROUND TUBE AND HOLLOW
SECTIONS

The Indian Standards Institution has circulated for
eliciting comments the draft Indian Standard Specifica-
tion for Wrought Aluminium and Aluminium Allovs,
Extruded Round Tube and Hollow Sections ifor Gcnc.ral
Engineering Purposes).

This standard, which forms part of a comprehendive
series of ten Indian Srandards for Wrought Aluminium
and Aluminium Alloys in various forms for general
engineering purposes, covers the requirements of three
grades of aluminium and ten aluminium allovs in the
form of Extruded round tube and hollow 4sccnon~.
The standard is divided in two sections, Section |
contains  clauses on general requirements ;  while
Section 1] covers specific requirements, such as chemica!

(Continued from page 131)

end of the vear the post of the General Manager of
Cour Company wiil bc.ﬁlled for the first time by an
thcer who brings to it long and varied

gian © . i
I ¢ in the field of engineering.

oyperienys

In capciusion 1015 my privilege once again to
N

express my thanks and those of myv colleagues to all
members of our staff, from the General Manager
downwards, for the vear's excellent work  Their
iniuative and the hard work thev have put in have been
principally responsible  for the Company's progress
reflected in the Report and Accounts before vou.
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compaosition, condition and mechanical properties
applicable to each grade of the material.

Comments on this draft standard are invited by 13
November 1957 and all interested can obtain its copies
from the Indian Standards Institution, 19 University
Road, Delhi-8 or its branch offices at 40/40A Cawasji
Patel Street, Fort, Bombay and P-11 Mission Row
Extension, Calcutta and 23 Nungambakkam High Road,
Madras—6.

* » *
%* x ® % * *

METHODS OF CHEMICAL ANALYSIS OF
MANGANESE ORE

The Indian Standards Institution has circulated for
eliciting comments, draft Indian Standard Methods of
Chemical Analysis of Manganese Ore.

This standard specifies the methods of determination
of moisture, silica, barium, manganese, manganese dioxide,
iron, alumina, titanium oxide, phosphorus, sulpbur,
lead, copper and arsenic.
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While preparing this draft due consideration has been
given to the work being done on the international level
and the facilities available in the country for analysis.

Comments are invited on this draft by 8 November
1957 and all interestzd parties can obtain its copies from
the Indian Standards Institution, 19 University Road,
Civil Lines, Delhi-8 or its Branch offices at 40/40A
Cawasji Patel Street, Fort, Bombay-1, P-11 Mission Row
Extension, Calcutta and 23 Nungambakkam High Road,
Madras.

* * *
* % * * * *

CLASSIFICATION AND CODING OF COVERED
ELECTRODES FOR METAL ARC WELDING

The Indian Standards Institution has published
Indian Standard Classification and Coding of Covered
Electrodes for Metal Arc Welding of Mild Steel and
Low Alloy High-Tensile Steels (IS :815—1956).

Classification of electrodes is meant to assist in
specifying and selecting the correct electrodes. This

Big load-carrying capacity—
Space-saving—
Little maintenance—

These are the features of INA needle cages
and bearings which are also manufactured
in various special designs.

INA needle bearings in millions of
units in use throughout the world.

Write for technical literature and the Supplement 57
to the gauge catalogue 56.

USTRIEWERK SCHAEFFLER
o]

N D
A BRI KX ER I N A N ADELLAGER
ERZOGENAURACH BEI NURNBERG

Telefon. Sommel-Nr 5. Telegramme Schaeftlerwerk Telex: 0621
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standard prescribes a systematic classification of covered
clectrodes for welding of mild steel and of low Alloy
high-tensile steels of welding quality.  The use oI‘ a
st:;ndard form of marking provides a direct indication
of the characteristics of the electrode, while the Indian
Standard coding provides a simple form of reference.

Due consideration has bzen given in the preparation
of this standard to the trade practices followed in the
country in this field.

Copies of the standird can be purchased at Rs. 2.00
from the Indian Standards Institution, 19 University
Road, Civil Lines, Dzihi-3, and also from 1SI Branch
Offices at 40 40A Cawasji Patel Street, Fort, Bombay
P-11 Mission Row Extension, Calcuwta and 23
Nungambakkam High Rnad, Madras-6.

* * *
« * * 8 * *x

REAGENT BOTTLES

The Indian Standards Iastitution has issued a Draft

Indian Standard Specitication for Reagent Bottles to all
nterests concerned to elicit comments.

This draft standard prescribes the requirements and
methods of test for reagent bottles used for storing and
stocking of pure chemicals. It 1s hoped that this
standard will assist the consumers to procure reagent
botties of accepted quality.

The draft Standard deals with two types of reagent
bottles, narrow mouthed and wide mouthed with any of
the stoppers of the three types, namely, flat, dustproof
and upright grip. It also lays down requirements in
respect of capacity, material, pattern, dimensjons,
workmanship, finish, etc.

Copies of the draft Standard can be had from the ISI
Othce at 19, Unniversity Road, Dethi-8 as also from ISI
Branch Othces at (i) 4o oA Cawasji Patel Street,
Bombay-1, 1) P-11 Mission Row extension, Calcutia,
and (1) 23, Nungambakkam High Road, Madras-6.

The ISI will entertain comments on this draft standard
up to 12 November 1957,

hd .
* * * -
- P

ANTI-CORROSIVE AND ANTI-FOULING
PAINTS FOR SHIPS’ BOTTOM

The Ind1an Standards [nstitution has circulated Draft
Indian Standard Specifications on the following subjects
for elictting comments from all interests concerned :
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(1} Anti-Corrosive Paint, Brushing, for Ships’ Bottom
and Hulls, Red Chacolate or Black as required.

(i) Anti-Fouling Paint, Brushing, for Ships' Bqttoms
and Hulls, Red or Black as Required, Type A
& Type B.

Anti-corrosive and anti-fouling paints for ships’
bottoms offered by the trade are of varving compositions.
Government requirements of the material have all along
been met by DGS&D Specification Nos. G/IP 307 273
and G.P-307/274 respectively. But with the building
up of naval vessels tn the countrv, it has been felt that
adequate and improved [ndian Standards have to be
prescribed covering both the requirements of perfor-
mance and composition. The modern naval practice Qf
making the bodt-topping area of the hull with ant-
corrosive paint followed by anti-fouling paint has besn
taken into consideration wherzas the necessity of a
separate boot-topping paint for ships’ hulls, covered
hitherto by DGS&D Specification No. G P-307 275,
has been dropped.

The first draft standard prescribes the requirements
and methods of test for the material commezraially known
as  Anu-Corrosive Paint for Ships" Bottoms.  The
material is normally ased as a primer over Ships’ steel

huils and overpainted with a compatible anti-fouling
finishing paint.

The second draft standard prescribes the requirenents
and methods of test for the material commercially
known as Anti-fouling paint for Ships’ Bottoms and
Hulls.  The material is used for the protection of ships’
hulls including boaot-topping area against the settling of
marine fouling organisms. It shall be applicd as a
finishing coat on compatible anti-corrosive paint
conforming to the draft standard on anti-corrosive paint.

The ISI will entertain commeats on these draft
standards up to 8 November 1947,

* * .
L - =

GREASE S. No. 2

The Indian Standards Institution has recently issued
Draft Indian Standard Specification tor Grease, §. No. 2

to all interests concerned with a view to eliciting
comments.

This standard prescribes the requirements such as
consistency, drop poiat, evaporatton loss, stability,
resistance to mechanical breakdown, etc. It is hoped that
the matcrial conforming to this standard will be suitable
for lubrication of high speed ball and roller bearings

(Continued on page 135/
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Stand No. 2, Row W, Empirs Hail, Olympia.
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ing interest are

of outstanding

NY new products ! s

i <hown on the stand of Murex Welding I;rmong

Ltd., Waltham Cross, Herts.

el a new automatic weld-

new welding transformers ar.)d new wc(lid-

The exhibit of Murex welding clﬁct]ro es

i classes

rs more than 70 1YPes for the welding o;"a o

e .

c(t)"'(crrous and non-ferrous metals and the wel m.gveqof -
:ncnls and accessories on view are represental

very wide range.

these are new welding electrodes,

jng machinc,
ing accessories.

NEW ELECTRODES

new Murex elect-

i tant of the
One of the most importa ¢ which has been

rodes is the new “Fastex 100" electrod

- ( Cor:»tinumerdr from page 134)

i ] i aft
The ISI will cateridio camments 00 this dr

standard up to 13 November (957.

»

*
* * ¥

*
s *

BLEACHING POWDER, STABLE

nstitution has just published

on Standards | ,
The Indian Stan fication for Bleaching Powder,

an Indian Standard Speci
Stable (IS: 1065—1957)

The manufacture of stabilized bleaching powder has
been started recently in this couptry even though the
production of unstabilized bleaching po».v.dcr was w'.:“-
established after Wortd War II. Unstabilized bleaching
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spccia“}’ developed for the rapid welding of pipe joints in
< ipe ”’ vertical downwards

: i stovepipe”’ or

situ using the

i extremely fast deposition rate can be
‘e;h?‘gge;vit::‘hisxclcctroge which produces smooth an.d
:’cgtt?l‘:r welds with an absence of under.cut. Thedslag,r k:s
of the inflated type and is very casily removed. e
« Fastex 100’ electrode can also be used as a gene.ral
purpose clectrode for downhand, overhand and vertical
welding using either the vertical downwards or upwards

technigue.

« Fortrex 35A  electrode is another new and
im’;[)‘::tantF;:;urex”elccuode. TIIis electrode has bc.en
specially designed for tbe. welding of the extra thick
plate which is being increasingly used for nIxclear energy
vessels and similar applications. The main featuu’: of
this new electrode is that the weld metal provides
extremely high impact properties throughout the whole
section of the welded joint at sub-zero temperatures.
The electrode also has all the advantages of the
standard ¢ Fortrex 35”7 type. It is an all position

powder is covered by 18: 295-1951,

The Indian Standard Specification for Bleaching
powder, Stable prescribes requirements for available
chlorine, stability and method of manufacture.  {t is
hoped that this standard will give impetwss to the

indigenous industry to manufacture stabilized bleaching
powder of acceptable quality.

This Indian Standard has been prepared by the ISI’s
Heavy Chemicals (Inorganic) Sectional Committee under
the CtIairmanship of Shri Madhav B, Bhagvat of Tata
Chemicals  Lid., Bombay with the assistance o

Icprescmatxvcs from various government and pr.ape
interests,
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electrode ; it is simple to use, slag removal is easy and
the radiographic quality of the weld metal is sound.

Since the last welding exhibition at Olvmpia, the
Murex © Suprex” range of electrodes has been
introduced. These electrodes are specially designed to
produce welds of high radiographic quality in creep-
resisting and low alloy steels and they can be used in all
positions,

It is also of interest to note that certain types in the
comprehensive range of Murex stainless steel electrodes
have been modified to meet the latest requirements of
nuclear fission and other high temperature require-
ments,

NEW AUTOMATIC EQUIPMENT

The new Murex “ Muramatic” automatic arc welding
equipment is of pacticular interest as it has been
specially designed for us: eithzr with the open arc
process using continuous coated electrodes or with the
submerged arc process using powder flux.

The most important part of the equipment is the
welding head which can be supplied either as a separate
unit or it can be mounted on a self-propelled carriage.
This carriage is designed to operate at speeds which are
infiaitely variable batween 8 in. and 85 in. per minute
and it has provision for free stectiag or running on
tracks.

The equipment is designed for use with either A, C.
or D. C. welding power supplies and it is suitable for
use with welding currents of up to 1200 amps. Al
the operator’s controls are coaveniently grouped in a
small cabinet close to the welding head and they
include a mult-purpose instrument for checking the arc
volts and welding current and also facilities for remote
coutrol. A main control box s also provided and
this neatly houses tae necessary relays, contactors and

nming Jevices ete.

ne = \furamatic ™ equipment can also be supplied
sparate power pack consisting essentally of a
rransformer for 4. C welding or a  Murex

yopsx | generator tor D. C wclding: The §urrcnt
s oy ;j,,,\(,bif within the range of the equipment
3 Other tvpes of ancilliary apparatus such as
Qs ton2rs, JI8S and tlux recovery units

ey 4

A
\urex

1y 11170070
n 3l case
gantries, (132K

oan be syapliad with the equipment.

September 1937

NEW WELDING TRANSFORMERS

The Murex Type 210 single operator self-contained
air-coaled welding transformer is of an entirely new
design and it is an ideal welding set for smatl engiﬁccring
shops, garages and agricultural workshops.  The current
range is 20 --210 amps. and adjustments are made by
means of two self-locating switches on the top of the
equipment. The housing of the set combines pleasing
appearance with robust construction.

The latest version of the very popular Murex Tvpe
330/S single operator transformer equipment is “on
view and this has a current range of (s—250 amps. for
S:ominuous hand welding and up to 330 amps. for
Intermittent work. The set is mobile and s completely
self-contained. It is designed for connection to any
standard voltage between 380 and 550 volts and similar
Murex models are available with primary  windings
suitable for connection to any standard supply between
200 and S50 volts.

NEW MULTI-OPERATOR TRANSFORMERS

A new range of Murex multi-operator  welding
transformers has been introduced for 3.6,9.12 and 15
operators at 250 amps. each; for 3,6,9, 12 and x;
operators at 350 amps. each; for 3, 6, o and 12
Operators at 450 amps. each and for 3 and 6 operators
at 600 amps. each. The primary windings are suitable
for connection to 380/440 volt 3 phase S0 cxcle supplies
and all these new transformers comply  with B. 8.
638 1 1954 Part 4. The transformers ate housed in
boiler plate tanks with elliptical tube cooling.  The
model on the stand is suitable for 6 operators ar 350
amps. per operator.

A new type of Murex regulator  has alvo been
introduced and the model on view is rated at 35 3<0
amps. for continuous hand welding and it is of zh;-rspbcd
type giving 49 current adjustments It s calibrated for
use with long leads and is housed in a round tank for
ease of movement. Regulators for 259, 439 and 650
amps. are also available. V

Other types of Murex multi-operator transformers
are available complete with suitable regulators and power
factor correcting Capacitors,  switch  fuses, bus-bar
chambers ete. can also be supplied
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MOTOR GENERATOR ARC WELDING
EQUIPMENT

All Murex rotary equipments now incorporate the
highly successful Murex ¢ Dynex” weclding generator
which by using a new and unique principle makes
possible infinite current adjustment over a single current
range. This adjustment can be carried out irrespective of
the open circuit voltage which can also be infinitely
adjusted within the range of the equipment. The
single operator Murex motor generator equipment
exhibited on the stand incorporates a 300/450 amp.
« Dynex ” generator and a 380/440 volt 3 phase 50 cycle
squirrel cage motor. A voltage regulator, polarity change-
over switch and motor starter are fitted as standard.

NEW ENGINE-DRIVEN EQUIPMENTS

Among the engine-driven equipments on the stand is the
Jatest version of the Murex ¢ Overlander ” 300/400 amp.
mobile diesel engine driven equipment which has been
specially designed for oilfield pipeline and similar site
work. The set is powered by a Perkins P4 industrial
diesel engine coupled to a Murex “ Dynex ” generator
and in addition to the excellent facilities which it offers
for welding purposes, the equipment is mounted on a
special “ Flexitor” type undercarriage giving indepen-
dent springing to each wheel. The ceatre of gravity of
the equipment is exceptionally low, while the track and
wheel base are relatively wide and thus great stability is
provided for work carried out in rough terrain.

A pew Murex stationary 300/400 amp. single-operator
welding equipment powered by an Armstrong Siddeley 3
cylinder air cooled engine is on view. The set incor-
porates the < Dynex” generator and the equipment has
the special advantage of not requiring a radiator and
water cooling system thus eliminating the possibility
of a freeze up in low temperatures. The diesel engine
is air cooled and is amply rated for driving the generator
at maximum carrent.

Another new Murex 300/400 amp. single opsrator
equipment is driven by a Ford Type 592E industrial
diesel engine and this set again incorporates the
« Dynex ”’ geaerator. Originally designed as a stationary
equipment, it can now be supplied in a variety of forms
for mobile work.

NEW ACCESSORIES

Ameng a number of new welding accessories on view
are new Murex fibre welding helmets and hand-shields.
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The helmets have an automatic locking device to hold
the helmet in the “up” position when required. The
new hand-shields are a special light-weight type with
shallow wings. New leather jackets on view include a
chest length type for completely protecting the arms
and shoulders of the welder and a waist length type for
protection down to the hips.

Practical demonstrations of Murex electrodes are
being given and the exhibits include displays of weld
samples and welding literature.

A NEW SLIDE RULE

Specially designed for calculating the flow of water
through pipes and circular sewers as well as in open
channels is 2 new slide rule which should prove of great
use to all engineers engaged in hydraulic calculations.
The slide rule has been designed by Mr, J. Tarrant, a
London engineer.

In appearance much like the standard slide rule, this
new version provides two distinct sets of calculations.
One side of the rule is used for flow in pipes up to 100 in.
in diameter with the water running full. Scales are
provided for flow, diameter of pipe, head lost and length
of pipe, and when any three of these factors are known,
the fourth can be found rapidly with the minimum of
calculation. There is also a scale for determining the
velocity of flow.

By means of a set of proportional scales on the lower
edge of the rule, the same information can be calculated
for pipes and sewers ruaning partly full and a scale is
also provided for ordinary multiplication and division.
Calculations on this side of the slide rule are based on
the Hazen-Williams formula for flow of water in pipes.

The other side of the rule is used for calculations
of flow in open channels. The scales on this side
are for velocity, hydraulic radius, slope of channel and
Kutter’s constant “n”. The hydraulic radius for
channels bounded by straight lines can easily be
determined, and for half round channels having a depth
of flow up to half the diameter, the hydraulic radius and
area of flow can be calculated in conjunction with a set of
additional scales provided on the lower right hand part

of the rule. The Manning formula is used for calcula-
tions on this side.
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On both sides of the slide ru i
in black and ia red, the formerlfeat:iilgsf:lecsubaize fp“med
second and the latter in metric units. The Ce;_ s
new rgle should help considerably to reduceuscho Fhls
spent in calculating special problems in pipe fl - such
as branchiag pipes, parailel pipes and comppounodw'pisuCh
pes.
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LABORATORY PUMP

From Britain comes a laboratory pu

sz;ew;::o highly Co;rosi\'c chemic':als. mtp\)lld;;ill:pes;jhif:l:
om. Fluoio?[aclt'Wl[h the fluid being pumped are made
rom Fla Chc\p:'):\tctraﬂuoroethylcne) which means that
2l known ch ml;.als and soﬂ(vcms except tluorine and the
s bas!(?acl(la.ls can sately be handied. Though the
can also func:no; s?:;f;‘;i“f‘" t_""‘d““g e i
solids in susyzasion s3> lmg’af‘l(:c)}‘(:(:cld:o;”t;c:;ave

ure

likely to silt u
p the convolutio
the valves operating. as of the bellows or prevent

The Crane it i
maialy for use i:ulr:bp;raatj)rli‘elsocnalsll:d’ s e esgned
" : ! ort-term experi
pmd;;r(::::;:n‘;n‘gil:v corrosive liquids or g:scrslm:tms;
predeterm .V,, pressure, or as a metering pump providi
nitely variable tlow over the delivery ran he
Pump is set to a predetermined pressure b B e
reducing valve in the air supply. As a :1: AN
an Qccuracy of plus or minus t;vo per ccnt(e;mg been
Fonsnstemly maintained in test runs. [t can :;l e e
in a production plant where servics conditionsS:\'fcliugst’:r(j

4 Ihe pump 15 avatl1dle 1a either single—or double-end

torm : the single pump unit gives intermittent del‘:/1 o
whereas the double unit will give almost con(i:\ o
dflz\':r)'. QOverall Jdimensions are 17 1n. by 10! jnuol‘:S
9 10. x.or the stnzle-ended torm, aad 22 in. Bv lof in. b'vv
¢ 1. for (e double unit.  Temperature rangé s t;clw'ccr})

4o and N2 and pressure range o to 30 Ib. per sq. in

Jdehivery.

Firm o Craoe Packing Lid.,, Slough, Buckingham-

«mire. England
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DUST SAMPLER

An instr i
on the S[al:?:.)r;t C\\(r)hlch §na§]cs a close watch to be, kept
cement manufac(urimamma('o“ of the air in coal mines,
workers are likely lnog :::::;:Pd lmhCr industries where
is being m ' In large amounts of du
ofﬁcialfv c:rrl‘i(:i[cfddsbt: ; London firm.  The °qUiPmC“5‘(»
designéd at Bn‘(aia f or use underground was originally
and gives a single s: s Mining Research Esublishmcn't
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pocton | ductclcd by Qraw'ing the dust through a
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n nose and upper respiratery passages.
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: : tway and Company | i
\’f’orkS, Northfield Avenue, Ealing g .., S)non
England. g. lLondon, W. 13,

FLOCKING MACHINE

To L .
amoma’t‘;z:;o::c ln‘Lréaslng demand for semi—or fully-
or velvety fini processing of materials —to give asucdc
dcsigned “.h:;hu—ga r:cw range of equipment has been
the tlock fibres [cs- ngh voltage electricity to deposit
with optional -addl‘u)nﬂsh-ol a tlock precipitation unit
Hock oo |l|<\n§| units for adhesive applicatio

v and drving n,

The machiae ena ]
obtaining plla:n czables mdn-m;fdg fibres to be used for
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finings, It i g‘ng from gfceling cards to (_‘at‘)l
voltage : claimed that the supericrity of the b N
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; rol.

. .
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es of vibrstiag electrodes below.
jenished without stopping the
{ the hopper 3nd frequeacy
adjusted to suit the
d. A gencrator
k 1o be

framework, with a seri
The hopper may be fep
machine and tbe speed o
of clectrode vibrations may be
requirements of the material to be coate
provides the static charge which causes the flac

precipitated in an end-on fashion.

Automatic operstion js governed by controls which
can be setto regulate the amouat of flock deposited, the
inteasity of the flocking and the speed of the vibratiag
sieve. A recovery unit, available additionaly with the
machine, caables surplus flock to be callected into
containers and returacd 1o the machine’s hoppet.
Infra-ted drying cabinets are provided in the same width

as the other upits.

The machine available in uaits giving flock-finished
widths of 18, 36, 54 0f 62 in. will process fengths up to
3 yds. ovef their full width in about one minute.

Figm : Hivolt Lid., 9193 Princedale Road,

Loadon, Ww. 11, Eogland.

- *
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LINEAR ACCELERATOR

comes a 4 MeV
electron finear accelerator for the
diation of plastics and rubbers.
[rradiation of long-chain polymer plastics and other
matecials resd v increased resistance to heat
and acids, and 80 increase in the elastic modulus of the
material above jts normal melting point. Furthermore,
apart from the ireatment of finished materials of
articles, irradiation techniques c€an also bz used (0
initiate polymcrisation reactions. Advaptages of the
irradiation method in this respect are that remperatures
can be reduced 1o pormal room levels and pressures

greatly reduced also.

From the Multard organisation

{million clectron-volts)
rapid and economic {€ra

its in gread

greatet potential

ve a much
Treated

Irradiated plastics ba ‘
untreated materials.
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EXPANSION OF STEEL INDUSTRY

According to a 1eport, Australia’s stee

[t may be mentioned that in 1951,

of 2,400,000 tons production was 2
000 tons a year.

4 reached a rate of 2,800,
tish Commonwealth behin
per capita 0

a year.
capacity
output ha

in the Bri

yeat, Australia had a
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lication than similar,

| industry would soon have an output capacit
Australia. was produciag oaly 1,400,000 tons of s
,300,000 tous and in the latest three months duc
Australia ranks 16th in the world asa p Ce
4 Britain and Canads. With ao installed capacity approachi

uiput of steel that placed it among the first seven countries in the world
orld.

A
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polyethyleae, for example, can be use satisfactorily in
ambient temperatures up to 250°.  This immediately
suggests its use for pottles and other containers which
require sterilisation in boiling water.  Another obvious
use is in the electrical aad efectronic industries, where
irradiated polyethylene is used as a wire sleeving or
high-temperatuce insulation. Damage due to excess
current flow or careless use of a soldering iron is thus

eliminated.

In vulcanising natural rubber the conventional
methods used to achieve the reguired molecular cross
stives such as sulphar, and the
application of heat. Precisely the same effects can be
achieved, without the use of heat or additives by electron
irradiation. Moreover, if a specimen of rubber is
jrradiated under tension it will retain its original
directional orientatios. Thus a single specimen may be
invested with two distinct properties ; one parallel and
ane perpendicular to the direction of streich. Certain
types of silicone rubber afso benefit considerably from
this form of treatment. Again no heat or additives are
d, aad the need to remove harmful by-products
h conventional curing, is obviated. ’

linking involves add

require
which arise throug

The Mullard linear acceleratar is highly versatile
simple 10 operate, giving high reliability, and is sui(ahié
for most foutine applications. Because of its compact
pature, installation problems and building requirements
are minimised. The steel-cased accelerator uait is a
standard item, and for industrial electron, irradiation
or laboratory applications, can be carried together with
jts associated vacuum equipment in vertical or hotizoatal
mountings. For therapeutic and  industrial radiography
purposes the accelerator and vacuum equipment can be

mounied on gantries.

Radio frequency power is supplied by a pulsed
magaetron, which is driven by a standard high-pow
pulse modulator. The accelerator can be designe‘; fer
any selected beam energy in the range 2~5 MeV o

Firm : Mutlard Ltd.
W. C. 1, England,
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_Articles should be elaborate supported by illustrations, wherever
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Industrial Engineers.
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Unused manuscripts will not be returned unless return postage is paid
Accepted manuscripts are not returned and all photos, illustrations, .
etc., will be retained by the Editor after publication unless there
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drawings
be special

Manufacturers of plants and equipments can send in writeups from
their Technical Staff or Chief Engineer about any new technical features,
developments, research notes and news having a bearing on their manufactures
and which would be of sufficient interest to the Industries.

The Managing Editor reserves the right to delete, amend. or adg
any paragraph paragraphs to the contributions.
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DIESEL ENGINES
and DIESEL SETSI

SKODA : SLAVIA - LORENZ

Relisble in operation - minimum fuel consumption - small operating expenses -
long life - favourable purchase price.
Supplied in various designs with output from 5 to 2000 HP A3 stationary,
portable, mobile and marine engines.

sepiod cciiver o STROJEXPORT

PRAHA — CZECHOSLOVAKIA
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