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SIMPLE AND COMPOUND OPTICAL
MICROSCOPES AND THEIR MAINTENANCE

introduction:

We all will agree that vision is one
of the most importaut sense, an advaoced
vertebrate should have. The pattern of
nerve impulses from our eyes reaches our
brain resulting in vision. Up to the end
of 16th century virtualy no device was
available to inspect materials at a close
distance or long distance. Later it was
been discovered that lens could be used
to essist eye in spectacles, telescopes,
microscopes and other similar instruments.
In fact microscope is an instrument used
to obtain enlarged image of tiny objects
or minute dstails of objects. Micros-
copes are widely used in Natural Sciences,
Medical Sciences and in Physical Sciences.

History of optical microscopes

The compound optical microscope
was assembled in the year 1600, and
has been credited to Zacharias Janssen,
a Dutch spectacle maker. Because of
difficulties in manufacturing reliable lenses,
the instrument was not widely used until
the 19th century. In the 17th century,
Auton Van Leeuwenhock a Dutch biolo-
gist, constructed and wused excellent
single lens microscopes. Through these
instruments he was able to discover bact-
eria and protozoans He was the first
person {o give an almost accurate descri-
pticn of red blood corpuscles in 1864,

Mr. Hook’s mierographia of 1665
detailed the siructure of many common
objects, including the celis in a slice of
cork, t e surface of leaves and small
insects. Shortly atterwards Malpighi obser-

— S. Narendran

ved the circulation of the blood capilla-
ries of the lung of frog and illustrated
the development of the chick embryo.

In the 18th century technical progress
began and mechanical construction was
almost perfected. As a result of the
work of Abbe in Germany the formation
of the image was explained. By 1890
maximum resolution (ability to see fine
details clearly) was proved to be theore-
tically possible with an optical microscope.

Types of Microscope

Simple Microscope: (Indent / change type)
This is a simple double convex

magnifying lens. The image formation of

a simple microscope is shown below.

FIG.1 IMAGE FORMATION 1IN
THE SIMPLE MICROSCOPE

The image formation in the simple
microscope is quite simple to understand’
The object is placed inside the focal
point (F) of the lens (L), in order to
Provide a final image which is, erect,
Virtual and magnified, By moving the
object between ‘F’ & ‘L’ the magnifi-
cation of the image could be changed.

Compound Microscope : (Student type)
The stand of the microscope cont-
ains three basic optical units in a rigid
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relation to one another but with provision

for alteration of the distances between them.

Eye lens

Y, Magnified
\ nverted
“ Teal image

\ field lens
LY

-

Xx10 objectiv;\\

\\‘
;o e \
! :

Tl

~vertual tmage magnified 10 times

FIG.2- THAGE FORMATION IN A
SIMPLE COMPOUND MICROSCOPE

The simple compound microscope
consists of a foot and a limb (mormaly
these two are linked), Stage (where the
slide under observation is kept). Focusing
mechanism - the head (this may be straight
_or inclined, where a prism is used), in
addition there may be a draw tube to
vary the distance between the objective
and eye piece. The most important optical
system, consist of an eye piece, objective
(for convenience more than one objective
is fitted ona nose piece), condenser and
jluminator, Below, we will look into
each of the components.

Focusing Mechanism:

Course and fine focusing adjust-
ments are used to vary the distance

between stage and objective. This course
and five adjustment may be arranged

concenirically as in modern advanced
microscopes or separately as in simple
compound microscopes of student types.
The changing of distance between objective

is done by ‘Rack and pinion’ move-
ment. This can be achived by two ways,

either by moving the stage or by moving
the objective.

Draw Tube:

Most modern microscopes do not
bave a draw tube to vary the distance
between objective and the eye pieces. This
tube is fixed at an optimum distance.
But the former type have draw tube with
facilities to extend or shorten.

Stage:

Stages may be either plain type eor
mechanical which is either an attach-
ment or built into the microscope. The
advantage of the mechanical stage is to
scan a slide without touching the slide.
In most cases they are provided with
two scales with verniers to re- locatea
part of a spscimen and to take rough
measurements of the specimens.

Head:

Heads may be monocular as in a
siudent type or binocular (achiecved by
beam sp.itting mechanism) or trinocular
(used for photography, cinematography,
videoing, projection screens, projection
piism etc.)

Eye piece:

Normally three types of eye pieces
are supplied, namely huyghenian, compen
sating and kellner (or Ramsden)

Huyghenian type consists of two
plano conex lenses with field stop in
between. This type is also known as
negative type eye piece, used in low er
medium power magnifications. Compensa-
ting type consists of one compound lens
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and one plano convex lens with field
stop in between. It is almost the same
as that of Huyghenian type except for
the compound lens in place of a single
plsno convex lens. This is also known
as negative type of eye piece, Here the
oblique chromatic errors present in high
power eye piece are corrected. Apart
from these wide angle eye piece, high
point eye piece are some on common
use. The Kellner eye piece differs from
others in that the image plane does no!
lie between the components. The perfor-
mance is much the same as the previ-
ous ones. The Kellner eye piece also pos-
ges certain other advantages such as in
micrometry etc.

Objective:

The optics of objective is complica-
ted as there are basically three types
such as achromation, flourite, apochroma-
tic. Achromatic objects are most comm-
ouly used,

Condensers:

Here too we see the main types
namely Abbe condenser, Aplanstic con-
denser, Achromatic condenser, Achroma-
tic oil immersion condenser, Dark ground
condenser etc. The different types are
used for various purposes and the optics
also vary from one another.

Illuminators:

In early days of microscopy illumi-
pation is provided by day light or by
candle,

The basic type of illuminator where
a gimbal mirror is used, oneside is of
plane mirror and the other side is of
concave mirror that can be rotated in
different  directions. Surface coated
mirrors are always preferred, There are
glass as well as metalic mirrors in use.

Built in type of illuminationis also in
use with tungstan lamp, opal lamp
(These should be used in conjunction
with difufser and blue filter for better
effect), Apart from these there are mercury
vapour lamp, pointolite and the modern
hologen lamps.

The ideal requirements of illumina-
tion are as follows:
a. A sufficient area of the object and
no more should be illuminated. Sour-

ces of illumination should be fitted
with an jris in order to comply

with this condition.

b. That the illuminated object should
behave as if it were self illuminous,
this is done by illuminarion which is
focused in the object plane by means
of the substage condenser,

c. That the back lens of the objective
should be uniformly filled with light
on opening the substaga condenser
iris,

Apart from these it should be noted
that the above particulars of transmitted
light are used for transparent objects.
Incident light is used for opaque objects.

Using Microscopes:

One should always arrange the micro-
scope to be sited in such a position that
ones back is towards the window or any
other strong source of light.

There are various procedures fof
setting up microscopes for diiferent pur-
pose. Where ever possible the maker’s
instructions should be followed. But if
these are not avajlable the basic step
common to all microscopes, should be
followed.

Student Microscope with bench lamp:

1. If there is a draw ttube, set the tube

length decreed by the maker (160 mm
or l70mm depending on the make),
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2. Place the lamp about 25 cm from
the plain face of the gimbal mirror,

3. Raijse the condepser until it is just
below the top of the stage.

4. Place the specimen on slide on the
stage and by rotating the revolving
nose piece set the microscope to the
lower power.

5. Look into the eye piece and adjust
the mirror until the top lens of the
condenser appears full of light.

6. Bring the objective close to the
specimea (slide).

7. Using course control focus the speci-
men. Re - adjust te mirror for uniform
illumination.

8. Now close the diaphragm iris to a
desired level, until the imageis very
sharp.

9. Remove the eye picce and observe
lens of objective Close the sub stage
diaphragm until 2/3 - 3/4 of the back
lens remains illuminated.

10. Change it to highest power (onlya
small adjustment with fine focus
should be necessary. Remove the eye
piece and re-adjust the condenser
apperture).

11. To use oil immersion objective, lower
the stage and apply a drop of oil
to the slide, directly over the conden-
ser. Now adjust the objective until
it just touches the oil. Then look
down the microscope and use the
fine focus slowly uatil the specimen
come into focus.

After using a microscope

1; Turn the intensity control to mipimum
before switching off the microscope
(for in built type of illumination).

2. Lower the stage (or raise the objec-
tive) and clean off any spillage.

3. Clean the top lens ef the eye 'picece.

4, If an objctive has been used for oil
immersion work, remove all traces
of oil with clean lens tissne. Check
other objeciives and clean as necessary.

5. Cover the microscope.
6. Microscope should normally be carried
by the limb.

7. Take care not to knock any part of

the instrument, as all the adjust-
ments could be shifted.

Care and Maintenance of
Optical Microscopes

It is difficult to give elaborate in-
structions for the kind of microscope
servicing which can be carried out by
any competent techoician, because of the
large variety of instruments in use, It
musi be suggested that certain pitfalls
exist for a technician with little training
and confidence to tackle the common
problems (with - which he is working).
Nevertheless, it is not a simple job as
anyone thinks.

1. Removal of optics:

Lay out a clean sheet of paper
(preferably selotaped to the work bench)
on one side of the working position.
Remove the eye piece from the instrument
and Iay this on the paper, some eye pleces
are locked into the microscope with a
grub screw or an instrument screw driver,
allen key or special tools supplied by
manufacturers will be required to losen it.
Certain eye pieces may be unscrewed bodily:
Ensure that the whole eye piece (2 lenses)
has to be removed, now the tube should
be clear for atleast for a finger depth.
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Remove the objectives, lay these on
the paper, most objective unscrew (please
use both hands to ensure the objective
does not drop). Some objectives have
locking grub screw. Plesse treat them as
we did for the eye piecess. Some smaller
objectives (without miiled collars) can be
gripped more easily by sliding a short
piece of rubber tubing over them,

Most focusing condensers” can' be
unclamped. If possible, 'unclamp and re-
move the c¢ondenser downwards with' iris
(diaphram) and filter bolder. The clemping
screw may be of a single kourled head
or some other devices. It will take a lot
of time to re-assemble the iris blades. So
please do not meddle with this unless
it is pecessary.

Remove the gimbal miirror, “lay them
on' the paper, all the optical components
are now ‘been removed’’ (Applicable to
basic student type microscope  only).
Here no mention is made of anything
~ about modern style microscopes with prism
etc , as it is difficult and some special
skills are needed in remounting and
alligning  them,

2. Dismantling of mechanical parts
Examine the .course focusing. move-
ment. looking for the features which
limits its travel. There may be adju-
stable stop or fixed stop at' cither
end.

Remove the stops of screws which
prevent the removal of the body
tube. In some earlier design of micros-
copes it may be necessary toremove
the stage in order to remove the
body tube by turning the course
focus control either upwards or
downwards.

In modern microscopes the foot
(base) has to be unbolted from the

stand before the stage_can be remo-
ved downwards. In other cases re-
moval of the upper, stop: will, allow
the removal of stage upwards.

If the removal of substage system)
(normally. it may pot bo necessary
if -neceasary it can be done_in the
above. magner, bt
If'a fine focus needs: repair,. the
¢over  plate’ on the: top ' has :to:be
removed with extreme care,y@sithere
will _be_a _strong spring underneath
it. After, that any ad;ustment of ‘this
gystem is very simple.

The_ nose piece which carries the objec=-
tives can be. removed  (with correct
tools - a short ‘screw  driver with
wide blade will be adequate). There are
tiny  balls.on the rim of the nose piece.
Take care not to loose even B sin-
gle one (it will -up;v.at'free ‘rotation).

3. Removal of cuursefocusmg

(Rack & Pinion)

This normally needs very little atten-
tion and lubrication and is usually not
needed. The downward and upward, move-
ment may sometimes need adjustments
which can be done by mscttmg very thia
metal foil just ‘below the upward screw
or downward screw as ‘the case may be.

4. " Cleaning the Mechamca-l parts

a) 1f the grease on fine focus mechas
nism is clean and soft, leave it _alone.
If the grease is dirty, remove it with
light “eil ' (3'in' 1 oii‘er ‘singer oil)
Please do not use grease. 0%

b) Clean the nose piece and . dovetail
members (guide rods). Please do not
use acetone, carbon tetrachluride,
benzene or petro! IO

¢).. Remove dirt or grease from racks
and pinions with. a small, stiff brush

Il 931 cE SLh
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If any thread is wora off there is

no other way than replacing them.

5. Cleaning optics

Optical glasses get easily scratched
and its surface can be damaged by repeated
immersion in distilled water. The mountants
holding the component lenses in objectives,
condensers and compensatng eye pieces
may be attacked by alcohol or  other
solvants. If possible, lenses should be clea-
ned by:

a) Puffing air across them from hand
bellows or blow brushes.

b) Dusting with artists’ soft brushes.
If solvents must be used to remove

contamination, wipe the surface gen-
tly with.

c¢) A lens tissue moistened with
i) distilled water first,
ii) Alcohol (if unsuccessful) and

ili) Xylene to remove dried immersion
oil (be careful in using this with
coated lenses),

Condensers

Using the above techniques, tackle
the condenser. Some condensers can be
opened by unscrewing components. Exa-
mine the condenser with low power hand
lens (eg. 50 mm) to check it’s clarity
and refit.

Mirror

This can be easily cleaned with a
polishing cloth.

Objectives

Normally opening an objective is not
recommended. If necessary, it should be
done with much care the components can
be removed and cleaned as done for eve
pieces or condenser,

Eye pieces

This is quite easy when compared
to objectives, Follow up the procedures
given above but care must be taken not
to cross thread the removable paris.

Checking the microscope

Now it is advisable to check that
the system is clean and working well.
Select a slide with a well stained sect-
fon. Place it on the stage. Select the low-
est power objective and an eye piece with
widest field of view, Illuminate the slide
and focus onto it using the following
techniques.

a8) Looking from the side, lower the
objective until it is almost in contact
with the slide.

b) Looking through the microscope raise
the objective until the image is roug-
hly in focus using the course drive.

¢) Looking from the side, check the
fine focus mechanism produces (roug-
hly - one or two millimetres normally
the movements are marked).

d) There is normally an adjustable stop
is fitted to prevent objectives & slide
touching each other. If this needs
adjustment please take care that the
objective does not damage the slide.

e) Check the eye pieces for cleanliness
by rotating the eye piece while looking
at the focused image. Similar checks
has to becarried on for each objective.
Though it is a time killing job a
good cleaning will save use from

dismantling the objectives often, which
waste the threads.

f) Finally checking the ecoudenser is
quite simpls when compared to eye
pieces & objectives. Please follow the
same procedure.

0O s
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g) At last, look round the work place
whether there are any screws, springs,
lenses, ball bearings or washers. If
anything is found your work is incom-
plete and try to fix them into the
correct places.

Combating attack by fungus

Normally this is a problem  in thigh
bumid areas like ours. Research in 'this
problem and its effect on optical instrum-
ents falls into four broad categories.

i. Fundamental research on fungus
itself;

ii. Methods of trying to find suitable
fungicides to prevent its growth;

iii. Search of optimum climatic cond-
jtions necessary for use and storage;

iv., Methods of removing fungus from

glass surfaces;

‘Many sclentists have suggested

methods of combating fungal att-
acks.

But the removal of fungus can
casily be done by ‘Gleaning with a

‘mixture of hydregen iperoxide and

ammonia. But ‘there may be etch
marks depending on the extent of
fungal ettack. In principle this can
be removed to a certain extent by
gentle polish after filing with DPX
mountant. This requires consider-
able skili ard experience. But the
oniy permanent remedy is to renew
that component.

S. Narendran,
Technician ,
Department of Zoology,
Faculty of  Science,
University of Jaffaa.

“Any Technology may be inappropriate when it is applied without
modification to a physical or seciocultural enviorament differeat from that for

which it is originally designed’’
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ON THE APPLICATION OF MATHEMATICS
TO OTHER SCIENTIFIC
OR TECHNOLOGICAL FIELDS

The activity in which mathematics
find application outside its own interests
is commonly called Applied Mathematics.
Applied Mathematics is cross-discipli-
nary, and probably be pursued - by
someone whose primary interests are
not mathematics. If the cross-discipline
is, say, physics, it may be hard to
know what to classify as applied
mathematics and what as theoretical
physics.

The application of mathematics to
areas outside itself raises issues of
another kind. Let us suppose we have
an application, say, of the theory of
partial differential equations to the
mathematical theory of elasticity. We
may now inquire whether elasticity has
an application outside itself. Suppose
it has in civil engineering (theoretical).
We may inquire now whether that
theory is of interest to the practical
engineer. Suppose it is; it enables him
to make a stress analysis of an auto-
mobile door. Again we raise the question,
asking how this might affect the man
in the street. Suppose the stress analysis
shows that a newly designed door
satisfies safety standard. In this way,
we can trace the application of mathe-
matics from the most abstract level
down to the consumer level.

As life proceeds to a large measure
by the activities of making and consuming,
buying, selling and exchanging, one
should have fa firm grasp as possible

— S. Srisatkanarajah

as where one’s subject stands with res-
pect to these basic activities. Which
applications of mathematics have com-
mon utility? The answer to the question
obviously has great implications for
education. Yet the answer is shrouded
in myth, ignorance, misinformation and
wishful thinking, Some instances of
common utility are plain as day. When
buying and selling take place in the
market or when a price is arrived at the
manager’s office, we have clear appli-
cation of mathematics at the level of
common utility. These computations
may be trivial and may be performable
by mathematically unsophisticated people;
nonetheless, they are mathematics and
the computations that refer to counting,
measuring and pricing constitute the
bulk of all mathematical operations at
the level of common utility.

When one moves to higher mathe-
matics, such applications are harder to
observe and to verify. It would be of
enormous importance to the profession
if some lively and knowledgeable inve-
stigator would devote several years to
this task, and by visiting a number of
businesses, laboratories, plants, etc.
document just where this occurs,

An organization may employ people
well trained in mathematics, it may have
a sophisticated computer system, because
the theoretical aspects of its business
may be cast in mathematical terms. All
this does not mean that the mathematics

Digmid &1
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being done reaches at the common
utility. It may be too difficult, too
expensive, or too inaccurate to compute
the stresses on an automobile door via
a mathematical model. It might be faster,
cheaper, and more reliable to test the
door out in a testing machine or in a
crash. On a mathematical model may
call for the knowledge of many para-
meters and these parameters may simply
not be available.

Current terminology distinguishes
between ‘‘pure’’ and ‘‘applied’® mathe-
matics and there is a pervasive unspoken
sentiment that there is something ugly
about applications. One of the strongest
avowals of purity comes from G. H.
Hardy (a famous mathematician from
Cambridge, 1877 - 1947, who worked

with S. Ramanujan), who wrote; I have
never done anything “‘useful’’., No dis-
covery of mine has made, or is likely
to make, directly or indirectly. for good
or ill, the least difference to the amenity
of the world, I have helped to train
other  marhematicians, but mathemati-
cians of the same kind as myself, and
their work has beem at any rate as I
have helped them to it, as useless as

my own, Judged by all practical stand-
ards, the value of my mathematical

life is nil; and outside mathematics it
is trivial anyhow. [ have one chance of
escaping a verdict of complete triviality.
that I may be judged to have created
something worth creating. And that [
created  something is undeniable; the
question is about its value.

The case for my life, then, or for
that of any one else who has been a
mathematician in the same sense in
which I have been one, Is this: that
1 have added something 1> knowledge,
and helped others to add more; and

that these somethings have a value which
differs in degree only, mot in kind,
from that of the creations of the great
mathematicians, or of the other artists,
great or small, who have left some kind
of memorial behind them,

Hardy’s statement is extreme, yet
it expresses an attitude that is central
in the twentieth century mathematics,
that the highest aspiration in mathe-
matics is the aspiration to achieve a
lasting work of art. If, on occasion,
a beautiful piece of pure mathematics,
turns out to be useful, so much the
better. But utility as a goal is inferior
to elegance and profundity.

In the last few years, there has been
a shift in the attitudes predominant
among mathematicians, Applied mathe-
matics become stylish. This trend is
certainly not unrelated to changes in
the academic job market. There are
not enough jobs to go arround for Ph.D.
mathematicians in western universities.
Of the jobs one sees advertised, many
call for competence in statistics, in
computing, in numerical analysis or in
applied mathematics. As a consequence,
there is a visible attempt by many
mathematicians to find a link between
their own speciality and some area of
application.

It is not clear whether - this shift
in attitude is transitory or permanent.
There is little evidence of a change in
the basic value system among mathe-
maticians, which makes the goal of
utility an inferior goal.

Quite apart from issues of superio-
rity, one can assert firmly that in a
number of respects it is harder to work
in applications than in pure mathematics.
The stage is wider, the facts are numerous
and are more vague. The precision and
aesthetic balance which is so often the
soul of pure mathematics may be an
impossibility,

S. Srisatkunarajah, B. Sc. Ph., D, (Scotland),
Senior Lecturer, Department of Mathematics and Statistics,
Faculty of Science, University of Jaffna.
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BACTERIAL CULTURE CCLLECTION
AND MAINTENANCE IN A LABORATORY

I, Introduction:

Bacterial culture collection is an
important field in Microbiology. In a
microbiology laboratory, there is a sepa-
rate section for culture collection and an
officer is employed to maintain the bact-
erial cultures which they receive from
international culture collection or in sam-
ples from hospitals, tfood factories or
other laboratories. In addition, it is an
imperative work in a Microbiology Depart”
ment to do research or experuments 1n
bacterial species. Furthermore, it 18 very
useful to researchers to know itne source
of bacteria, history, growih temperature,
pH and appropriate wedium. BSometunes
Lie researcners loose their organisms by an
accident or lack ot knowledge about tie
organisms. As a result, they may get
another 1dentical bacteria frowm the culture
collection, if they have a cullture ¢oleciion
section. Each culture is numbered by thewr
own number or the mternational collection
tirms number or both and a loz book 1s
opened for collection ot culwures. It des-
cribes the details of the culture, transrer
date and so on. Theretore, each Micro-
biology Department shouid have a cultuie
collecuon section in their Laboratory in
order to help researchers and the teacning
staft.

1I. Methods of preservation of

bacterial cuitures

Cultures are preserved normally in
slg_;gf:s, deeps or freezed dried form, These
are_divided into two categories that is

— C. Arunagirinathan

short term preservation and long term pre-
servation. Slopes and deeps are useful to
preserve cultures for short period and the
treezed dried method is used for long
term preservation. Nutrient agar is the
commonest medium for short term preser-
vation but some bacterial species need
special media such as Mycobacterium
species which needs Jenson’s medium.

3) Slop.s: It means the medium is pre-
pared in slope form and the bacteria
15 grown on tine slope surface. Nutrient
agar is prepared as the standard method
and melied in a hot plate attached
stirrer. After the agar 1s compleiely
melted, the medium 1s disiributed indo
small vials called bijou bottles so that
eachh bottle gets approximately 3 ml of
the medium. L'hen, they are autoclaved
at 121°C for 13 minuies and_cooled.
Before soliditying the agar, each bottle
is placed in an angle position to soli-
dity so that slopes are ootained, Aftter
sohiditying an moculum ol a single pure
colony 1s transterred on the agar sur-
face aseptically by an inoculation loop.
Finally, tney are mncubated at required
temperature and required atmosphere in
order to get a good growth, [nen, they
are storea 1n 4 reirigeralor for omne
month. After one monin, they should be
transferred into new slopes,

b) Stab: It means the medium is pre-
pared as deeps form and the medium is
stabbed with a inoculation needle which
contains bacterial inoculum. The medium
is prepared and distributed as above

”_Elwé'm'n
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and after autoclaving these bottles are
kept as usual so that deeps are obtained
after cooling at room temperature. After
the agar solidifies, a pure single colony or
portion is taken with a sterile needle and
the needle which contains the inoculum
is stabbed deep into the agar aseptically.
Then, these bottles are incubated at
appropriate temperature in order to get
a good growth, Finally, they are stored
in a refrigerator. This method is very
useful to enterobacteriacea to preserve
the cultures upto 6 months.

¢) Freezedrying: This is a sophisticated
and useful method to preserve bacterial
cultures for a long time in crystal form.
The cultures are preserved in small am-
poules so that they take less space in a
store room. In addition, they are very
small in size so that it is easy to trans-
port from one place to another. Further-
more, there is less chance of contami-
nation by preserving in sealed ampoules.
By this way, the bacterial suspension is
preserved as crystal form in ampoules in
high vacuum pressure and low temper-
ature and finally these ampoules are
sealed under vacuum.

Method: Initially, bacterial cultures are
grown on an appropriate standard media
in order to get a good growth. Then,
these bacterial colonies are mixed
separately in 3) inositol in nutrient
broth so that thick bacterial suspen-
sions are prepared in broth medium
separately. Simultaneously, the ampoule
tubes are labelled, each tube is capped
with linen and sterilized in dry cycle at
121°C for 15 minutes, After the tubes
cool, the condenser drain and air inlet
valve in the freezedrying equipment are
closed and primary drying base plate is
screwed into position. Then, each bact-
erial suspension (about 0.3 ml) is poured

aseptically into the correctly labelled
tubes using disposable sterile plastic
micro pipette (separate pipette is used
for each bacterial sample).

The tube’s caps are replaced care-
fully and they are placed in tube holder
and balanced." Later, the tube holder
is placed into primary drying base plate
and they are closed by putting the
primary drying chamber onto the tube
holder (they are checked, and its
ensured that the drive shaft is cen-
tralized) when the condenser dial reads
-60°C, the centrifuge is switched on.
Simultaneously, the vacuum pump is
switched on. When the vacuum
gauge reads 5 on the lower scale, the
centrifuge is switched off and the in-
strument is left for 4-5 hours, This
is called primary drying.

After 5 hours, the vacuum pump is
switched off and the air inlet is opened
in order to release the vacuum. Then,
the drying chamber, tube carrier with
tubes and jrimary drying base plate
are removed and secondary base plate
(carrying secondary drying manifold)
is screwed into position and the air
inlet is closed. After that, tubes ate
plugged with sterile cotton wool and
constricted without contaminating the
cultures. Then necks of the tubes are
cleaned and checked for cracks and
they are fixed onto the secondary
drying manifold. The rest of the
holes in the manifold are sealed with
sealed tubes. After every holein the
manifold is sealed, the vacuum pump
is again started and left overnight.
The dial should read 2 or below
within 10 minutes. This is called
secondary drying.

Finally, 12 hours later, each ampoule
is sealed under high vacuum by ampoule
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sealer and the sealed ampoules are
kept in dry cool place, Then the
vacuum pump and the condenser are
switched off and the condenser valve
is opened to relcase the vacuum,

III. Culture collection
organizations :

There are many culture collection
organizations functioned in all over the
world but few of them are very big
and they spend a vast sum of money
to function their firms such as American
type culture collection, National colle-
ction of type cultures, World Feder-
ation for culture collection and so on,
These institutions receive aids from
some other world famous organizations,
These culture collection organizations do
a lot of experiments in bacterial cultures
in order to improve the standardize
method of characterization, maintenance,
preservation and distribution of such
materials. Furthermore, these institutions
play a vital role in bio-science, teaching
and industry through their service,
education and researches. Sometimes
they send bacterial cultures to required
firms free of charge to encourage the
institution to work in bacterial species.
At the same time they collect infor-

o e ek o
"

mation about bacterial species where the
work has been done in other institutions
such as Universities, research stations,
industries etc., in order to get infor- °
mation about bacterial species.

IV. Conclusion:

Culture collection is a very impor-
tant part of the work in a microbiology
institution. A person who gets a good
knowledge in microbiology, should
employ to maintain bacterial cultures in
a Laboratory. The institution should
allocate more money from their funds
every year to maintain bacterial cultures
which is the proper method to avoid
contamination, ' infection and risk of
micro-organisms. It leads to morereseargh,
a systematic culture collection, a good
culture preservation and carrying out a
good safety precaution in a microbiology
laboratory, :
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clerk, -

“So, you want another day off’’ snorted the officé manager to his

“I’m anxious to hear what excuse you have this time.
been off for your grandfather’s funeral four times already.”” Replied the
clerk, “Today my grandma is getting married again.”

You've
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‘COMPUTERS - AN OVERVIEW

Most people think computers are
calculating machines. In all fairness to
computers, they have no emotion,
independant thought, or voluntary action.
-The computer is incredibly fast, accurate
and stupid. Man is unbelievably slow,
inaccurate and brilliant. The marriage of
the two is a force beyond calculation.

Computer is an electronic device
which can accept data as input, apply
a series of arithmetic and logical oper-
ations and supply the results as infor-
mation, Computers are used to perform
series of complex mathematical calculat-
‘jons at very high speed and are also
able to store, retricve and process large
amount of data. Infact the applications
of the computer ranges from performing
scientific calculation, maintaining stock
control, travel reservation, preparing pay-
roll, -educationa] programmes to games. -

~ According to its function, computers
may be classified into three types. These
are- Analog Computers, Digital Computers
and Hybrid Computers. Analog Computers
represent the values of variables or numbers
by physical -quantities. These are similar to
measuring instruments such as thermo-
meters and voltmeters. They respond
immediately to the changes which they
detect in the input variables. They oper-
ate on continuous units rather than
discreate units. Digital computers use the
principle of counting rather than measur-
ing. They operate on discreate data which
are represented by means of characters,
numbers and symbols. Unlike Analog
Computers they can store large quantities
of data and can perform complex mathe-
matical calculations. Thus they are more

— A. Lakshman

suited for business data processing and
scientific calculations. Hybrid Computers
combine the advantages of digital and
analog computers. The connection is esta—
blished via a set of analog - digital and
digital — analog convertors.

The first automatic electronic com-
puter which was the most complex elect-
ronic device of its day was built in 1946
by the University of Pensylvaniya. 1t was
so large that this computer took 180p
square feet floor space. The first Com-
mercial Computer called . UNIVERSAL
AUTOMATIC COMPUTER (UNIVAC)
came in 1951. The processing time was
in milliseconds, however the efficiency
of the aspects like storage and memory
was not improved. : ;

. According. to the age of technology,
the whole range of computer develop-
ment may be divided into five generat-
ions, '

The first generation computers which
were in use until 1959 had some disad-
vantages. They were comparatively larger
in size, generated lot of heat, had low
capacity internal storage and processing
speed in millisecond range.

The second gencration computers
produced upto 1964, used transistors as
the switching dsvices and the ferrite core
as the internal storage. This reduced the
processing time to microseconds and the
size of the computer to a gréat extent.

Third generation computers produced
upto 1968, used micro  electronics or
integrated circuits. Here the technique
was the combined compression of transi-
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stors and circuits into minute silicon chips.
This is the world of micro - miniaturi-
zation which reduced the processing time
to nanoseconds. Special features of
third generation computers were smaller
in size, with high capacity of internal
storage and multiprogramming capabilities.

The man’s incessant crave to make
computer faster and faster and to make
it smaller and smaller and also to make
t cheaper and cheaper had brought the
world into the threshold of fourth gene-
ration computers, The iourth generation,
in which we find ourselves now may be
indentified by the advent of the micro-
processor chip. Medium scale integrated
circuits have yielded to large and Very
Large Scale Integrated circuits (VLSI)
packing about 50,000 transistors in a
chip. Magnetic core memories have been
replaced by semiconductor memories.

It is not very clear now what direction
the fifth generation computers will take,

Eventhough computers in the last 30
years have become very fast, reliable and
inexpensive, the basic logical structure
proposed by Von Neumanm has not
changed. With the improvement in inte-
grated circuit techmology, it is now
possible to get specialised VLSI chips at
a low cost. Thus an architecture which
makes use of the changes in technology
and allows an easier and more natural
problem solving, is being sought,

Can a machine be as intelligent as
a person? A few years ago most people
laughingly dismissed such a possibility,
Today it has to be taken seriously be-
cause scientists and engineers are indeed
developing computers that can ‘‘think’’
in ways that humans do.

The ield of computer science that
is concerned with developing intelligent

computers is known as Artiticial Intelli-
gence; or Al Researchers working in this
field are trying to give computers the
characteristics associated with, intelligence
in humans; the ability to infer, reasgn,
solve problems, understand language, and
so on. The Al field has already begun to

bring about many important developments
in computer technology.

Computers consist of Hardware and
Software. Hardware is the electronic circ~
uits trom which it is built. Software consi-
sts of the instructions and data that the
computer hardware manipulates to perform
usetul work. A sequence of instructions
for a computer is called a program.

There, are five basic components in
the modern electronic compuier. They
are memory, arithmetic unit, control unit,
input unit and output unit. The memory
unit is also called the primary storage unit,
The memory, arithmetic and control units
make up the Central Processing Unit
(CPU), or processor. The input and out-
put units abbreviated as I/O units are
used to input data and receive the oute
put (results).

0 22
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The control unit supervises all other
units of the computer. As indicated by
the interupted lines infig. I, it selects
the appropriate I/O device and causes data
to flow between this device and the
memory unit. [t fetches the proper computer
instruction from the memory unit and
routes data, referenced by the instructions,
from the memory unitto the arithmetic
unit and back to the memory unit,

The arithmetic unit is where the
arithmetic and logical operations are
performed, as- directed by the control
unit in accordance with the computer
instructions,

The memory unit of the CPU is
the place where the computer program

and data are stored during processing.
It is a random-access storage device con-
sisting of thousands upon thousands of
storage locations, each of which can be
directly reached by the control unit.
Each storage location is distinguished
by a unique number, its address.

Input is the process of capturing
data and getting it into a form under-
standable to the computer. There are a
variety of input units which are used
by computers. Some of them are general
purpose, that is, they may be used
by any computer. The most commonly used
units of this type are punched card
readers, magnetic floppy disc and video
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terminals. Special purpose units are
Maguetic Ink Character Readers (MICR),
Opucal Mark Readers (OMR), Optical
Cnaracter Readers (OCR) and Bar Code
Keaders.

Output is the step where the com-
puter results of processing are made
available for use in decision making.
1hat 1s, once processing is complelea,
tne results are availaow for output.
‘Lhere are three primcipal devices to
output information Irom a computer.
These are: a printer, a video terminals
and a computer output microfum. Or
these three, printing 1$ the most common
method. wicrorllming 1s expensive and
used only 1 special case,

Different sized computers are being
used 1n various applications. As appued
10 computer size means dald Processing
capabiuty, wnich 18 dewcrmined by (1)
tne amount Of data Lhdl can be siored
in memory, (2) the speed of interual
operation vl tne computer, (3) e
Liuiiber dand l_’y’pi;‘ (97} PGl‘anCfﬂl UCYICEs
and (4) the awount and type of soii-
ware (Programs) avaliaple 1or use with
the cowpuier,

Microcomputer is essentially fourth
generation device. MICTOCOMPUIETr Nave
small memory and peripheral equipinent

(peripheral 1s the tlerm applieu L0 ail
devices tnat  are connecied to  the
LryU  but are not oif the CPU).

quite capable of handaling

Lhey are
applications and

small single opusiness
seientilic calculations.

Minicomputers usually have larger
memory 1han microcompulers, more
numerous and faster input and oulput
devices, and a greater variety of soft-
ware,

Medium sized computers as com-
pared to minicomputer, a medium sized
computer usually has a Jarger capacity
for stroing data and operates at a higher
speed.  Mediun sized computers can
serve the needs of a large bank, in-
surance company or University. A
Compuier of this size also may be
used on a time-sharing basis, whereby
several small companies purchase com-
puter time tfrom the owner ot the com-
puter.

Large-sized computers have internal
operating speeds measured in terms of
nanoseconds, as compared to smaller
compulters wnere speed 1s measured in
lerms of microseconds.  Large-sized
compulers have very large storage capa-
cLy toan other computers. The possi-
biuty of incredasing tne dati processing
capability of a computer by adding
devices, such as addiuonal memory or
peripheral devices, 1s called EXPANDA-
piLLlY, The possibility of increasing
the capability of 1ihe ,computer by
replacing one or more devices of the
system vy newer and faster moaels 1s
valted Upward mooility, Both of these
means 01 growth are proviaed for by
most of the manufacturers of medium
and large computers.

The compuier has become a domi-
nant torce 1n the society. Without the
computer, the sociely as we know it,
would come to a stand still, B.siness
corporation, government agencies and
other organization depend on computers
to process data and make information
available for use in decision making.
Because of the impact of computers on
everyday lite, it is_essential that people
gaimn a basic understanding of thems-
wewr capabilities, limitations and appli-
cations,

A, Lakshman
Technician,
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Faculty of Science,
University of Jaffna,
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LANGUAGE 'AND SCIENCE:
SOME MISCHIEVOUS REFLECTIONS

As Technicians you will naturally
encounter everyday a lot of specialized
technical vocabulary as part of your work.
It is quite well known that both specialists
of the respective fields as well as non-spe-
cialists consider such vocabulary 4 nuisa-
nce. Even specialists of specific discipl-
ines are finding to their dismay tinat
they are unable to communicaic with
members of their own discipline because
the jargon has bscome so specialized and
those 1 certain subtields nave developed
their own terminology. Nobody enjoys
using technical language. 1t is considered
too abstract, feelingless, colourless, 1m-
personal, esoteric. ‘Lhere are well oiche-
strated and mobilized campaigns sucn as
the Plain Englisn Movement in britamn
and United dtates which have conducted
highly politicized campaigns demanding
the cradication of th. use of specialized
vocabulary (or jargon) by puolic institu-
tions. I'ney nave argued that the common
man 15 put at a disadvantage by use
ot such specialized language. duch
language is supposed to prevent smootn
communication, 1t not create confusion,
Why then do we still use technical jargon
and, 1 fact, go on coining newer ler-
minology at aun even faster rate?

Scientists will argue that such termi-
nology is quite necessary as they denote
in very precise and objective terms thne
concepts they want to communicate, They
will also pomnt out that the newer find-
mgs they come up with require newer
words to refer tothem, Additionally, the
apstract, unemotional duality of the

— A, Suresh Canagarajah

language will be particularly preferred by
scientists as they take pride in approacing
“sreality” in detached, objective, empirical
terms. This is in keeping with the spirit
of the empirical movement which posited
that it is -onclusions derived from un-
biassed observation which could be con-
sidered ¢facts’> and which could explain
accurately the reality existing outside the
human mind. (Taking a hint from such
thinking, a philosopher of  language,
A. J. Ayer, said that it is only words
that denote empirically verifiable features
which make ¢‘sense’” others which denote
feelings, religion and aesthetics are ““non-
sense’’!) Not only words but even the
style and syntax of scientists have an
mmpersonal and feelingless quality. Scien-
tists usually prefer agent — deleted, passive
constructions such as the following: ‘‘The
experiment was conducted for siX hours,”’
Writing this sentence retaining the agent
in the acuve form as ‘1 conducted the
experiment for six hours’ 1is felt to
awkwardly emphasize the personality of
the researcher and throw doubt on the
objectivity ol the finding. Furthermore,
what explains the character of much
scientific vocabulary 1s the fact that the
empirical and industrial age begning
around the 16th century coincided m
Europe with the Renaissance - or Age
of Enlightenment - when the knowledge
and scholarship of the Greek /Latn
civilization seeped into Europe. Since the
latter languages were associated with
learning it was natural that scientists
borrowed terms for the new findings
from these languages., A brief glance at
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the scientific words that came into usage
suggests their cultural and historical roots.
The first recorded instance of the follow-
ing words according to the Oxford English
Dictionary are given below:

1533 catarrh; 1527 cornea; 1543
cranium; 1551 genus; 1578 glottis; 1598
mumps; 1551 soecues; 1531 temperature;
1548 tibia; 1550 vacuum; 1626 acid;
1605 acoustic; 1628 apparatus; 1694 axis;
1601 cardiac; 1638 formula; 1641 gravity;
1605 laboratory; 1615 logarithm; 1656
microscope; 1626 pedicle; 1693 pharynx;
1601 rheumatism; 1668 stamen.

In contemporary times scientists have
given up using Greco - Latin words and
adapted ordinary English words such as
“¢sgtrangeness,”’ ““flavour” <“colour’ and
*charm’’ in contemporary particle physics,
But beware: these words are used diffe-
rently from their ordinary meaning!

Although the above explanation re-
garding the history and use of scientific
vocabulary is what is traditionally accepted,
-modern scholars especially in the human-
ities and social sciences provide other
-explanations. Sociologists of knowledge
such as Greg Myers argue that such
. terminology amounts to something like
a ‘‘secret language®”  through  which
scholars of a specific discipline define
themselves as a distinct and separate
*in group’® and those who are mnot
proficient in their terminology as the
sout, group’’. That is, those who can
use words like strangeness, flavour,
colour and charm in the correct sense
belong to a special group. Their special
language symbolizes their special interests,
values, and information which unites them.
. On the other hand, those who do not
possess this language or the information
it embodies realize automatically they do

not and cannot belong to this group,
We have all had the experience of sitting
with a couple of scholars of a special
discipline when someone switches to a
topic of their interest (in their own
language) thus leaving us out of their
conversation. This process is not unlike
that of teenagers or school boys who
develop a slang with meanings only they
know and through it enjoy a group identity,
while placing adults (and often their
parents) at a disadvantage.

Although this might appear harmless,
such use of terminology plays a political
function. That is, by the possession of
this terminology specialists can control
who can join their group. That is, whe-
ther a person can be recognized as a
nuclear physicist or chaos physicist (ie.
the emerging school of Benoit Mandel-
brot) will depend a lot on whether the
person knows the current terminology in
use by members of that discipline and
information and values embodied by such
language. We must remember that since
the group controls the proper definition
or latest definition of a word, they have
the power to make out those who ar¢
fluent in the language, those who are
beginners, and those who are only acting
as if they know! They can also censor
or police ideas which they will or will not
accept. Through this process, the group
can also legitimize its concepts and values:
those who speak a slighty different
language in physics or the same language
with slightly different meaning can be
defined as ‘‘foreigners’’ or rather non -
physicists. Thus the group can also define
its own knowledge and information as
s‘correct’” or *‘true,”” and that of theix
rivals as ““wrong.”’

The implication above that all that
is involved in becoming a recognized

E 32
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physicist is a matter of knowing the
relevant jargon (or all that physics involves
is simply a set of words) might disturb
some - especially those traditional empiri-
cists who believe that there is an obje.tive
reality out there which they are trying to
accurately describe. Recent philosophers
who are consideced <‘non-foundational-
ists”* believe that there is no objective
reality which grounds facts. They argue
that knowledge is simply ‘‘socially justi-
fied belief”’ (as contemporary philosopher
Richard Rorty puts it), That is scientific
endeavour involves gaining appropriate
recognition from the relevant community
of scholars for “*beliefs’’ regarding nature.
Historian of Science, Thomas Kuhn, has
argued 1nat science 1s a very creative and
imagmative enterprise of formulating
expianatory grids (or paradigms) for reality
wiicn are periodicalily revised to accomms-
odate the ncwer “‘beliefs’’ on the subject,
Since all that Science amounts to 1s the
tormulation of paradigms that is accept-
able 1o the community of scholars
concerned, language plays an important
role in this endeavour. It is language
that emmbodies, transmits or symbolizes
the change in the thinking, attitudes and
information possessed by the scholars.
In a sense then, the whole scientific
enterprise is a ‘‘language game’ (to
borrow a phrase popularized by the
philosopher Wittgentein). It is the coining
of newer jargon and redefinition of old
jargon that constitutes science. The
technical terms that emerge at each period
demonstrates to the scientific communities
and to the public that progress is indeed
being made.

Does all this matter to a language
teacher? A great deall The radical thinking
that has emerged suggests that it is the
acquisition of the correct language that

makes one a scientist of one disciplinary
community or the other. Language tea-
chers can therefore play a significant
role in the making of a scientist! For
this purpose the recent development of
the <‘English for Specific Purposes®
movement precisely attempts to get acqu-
ainted with the current jargon and
concepts in use by the different scientific
communities so that teachers can impart
them to students - - potential future scient-
ists. However, this is easily said than
done. Acquiring the correct jargon also
implies that one will acquire the concepts,
vaiues and information that underlie it.
Ideally, if a language teacher can succ-
essfully acquire the necessary jargon
correctly, he / she won’t remain a linguist
but become a scientist - that is, the
knowledge he /she possesses would be
surficient to enable membership in that
disciplinary community. In a less ideal
Situation, then, language teachers would
attempt 10 mediate oetween two commu-
niiies - - stugents and scientists. The newly
discovered centrality of language for
science at least provides a signuicance
1o the role o1 the English language
teacher and English language learning for
science students,

I am sure all this is quite disturbing
to the community ol scienusis who would
feel insulted by the protane words of an
outsider 10 theiwr community woo under-
mines their noble enterprise ot describing
the facts regarding ine one objective
reality accurately so that they can enable
human progress. Not all modern scientists
have begun to accept that science is a
‘*language game.’’ Lt IS as an apology
to traditional scientists that 1 have  sup-
titled this essay ‘‘some mischievous
reflections,”

Dr. A. Suresh Canagarajah.

B. A. (English Hon), M. A, English (Qhio),
Ph, D, in Applied Linguistics(Texas),
Head, ELTC., University of Jaffna,
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BASIC GUIDELINES

TO LABORATORY INVESTIGATIONS

Introduction

Laboratory investigation plays a very
vital part in the Medical field. For best
results a good relationship between the
patient, doctor and the laboratory techni-
cian should be established.

The main aim of laboratory investi-
gation is to enable early diagnosis, so
that patients could get proper treatment
at the proper time,

Factors which help in producing best
results are,

Mode of collection of samples

Glassware used

Reagents  used

Techniquej adopted )

Care and maintenance of the appa-

ratus used

Calculation (Interpretation of results).

Mode of collection of samples

The fundamental and the most essen-
tial factor involved in laboratory investi-
gation is the mode of collection of the
samples. Therefore PROPER COLLECT-
ION at the PROPER TIME in the
PROPER MANNER should be adopted.
All samples should be labelled at the time
of collection and accompanied by re-
quest memo with necessary data and brief
clinical history. It is better to collect
samples before commencing treatment,
especially antibiotics and thereafter assess-
ment could be carried out while on drugs,

Laboratory investigations are carried
out on all body fluids, namely - blood,

—K. Sivanandam

urine, stools (faeces), sputum, cerebro
spinal fluid, pus,. aspirates, effusions
etc., and tissues and these are collected
for various types of investigations, namely-
haematological, biochemical, climical
pathological, bacteriological, serological,
histopathological, cytological etc., ‘depend-
ing on the necessity.

Blood
Blood samples are collected by three
methods ‘namely-SKIN  PUNCTURE,

VENI PUNCTURE and ARTERIAL
PUNCTURE.

Skin puncture is carried out to obtain
small quantities of blood for routine
investigations, by using one of the follow-
ing instruments, after cleaning the middle
finger with a cotton swab soaked in
surgical spirit, followed by a sterile swab.

Blood gun, Micro lancet (disposable)
or Hagedorn needle.

‘The tip of the middle finger and
ear lobe areideal sites for collection,
A good prick .has to be given to ensure
a steady flow of blood. The first «drop
has to be wiped away, jas it contains
tissue fluids. Blood should not be allowed
to flow down the finger and the pipette
used for the  collection’ should be kept at
the prick point to enable easy filling
without air entering the pipette. The
outer surface of the pipette has to be
wiped away before washing the blood into
the diluent, Ear lobe is used as site of
puncture to carry out bleeding time,
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Veni puncture is carried out by the
following methods to obtain a larger
quantity of blood to carry out several
Iinvestigatiions - especially haematological,
biochemical, serological etc.

Arm vein puncture, Jugular puncture,
Superior saggital sinus puncture and
femoral vein puncture.

Veni puncture should be carried out
by a competent person and the following
procedures have to be followed for ideal
collection.

Patient and the Technician or the

person who collects the sample should

be comfortable,

Sterile dry syringes and needles or
disposable syringes and needles (to
avoid contamination and haemolysis)
should be used.

Needles should be fixed in such a
way that the bevel of the needle and
marking on the syringe are on the
same side facing the person collecting
the specimen.

The site of puncture should be cleaned
with a sterile cotton swab seaked in
surgical spirit.

Either a soft rubber belt or a similar
item should be used as a tournique
and it should not be tight.

Tourniquet should be avoided for
the collection of samples for the esti-
mation of serum calcium and serum
potassium,

A prominent vein should be punc-
tured and the needle should not be
exposed before puncture.

Bottles required for the collection
should be kept by the side,

Arm vein puncture is generally carried
out and the antecubital vein is 1deal for
puncture. Any other vein may be punc-
tured, if the antecubital vein is not
prominent, Firm and cord like veins
should not be punctured. Ideal needles
tobe used are21 Gx 1" or 21 Gx 117,
After puncture, it is advisable to keep the
arm straight with the cotton swab on the
puncture site to enable quicker healign,

Jugular puncture is carried out on
babies and it is easier to collect blood
from the external jugular vein than from
the antecubital vein. 20 G x 1} size
needles are used,

Superior saggital sinus puncture is
carried out only in an emergency. Femoral
vein puncture is carried out on babies,
Arterial puncture is carried out only when
arm puncture cannot be carried out. This
is a better method for blood culture,
when venous blood gives negative results
in Sub Acute Bacterial Endocarditis. Ideal
needles to be used are 20 - 23 G x 1472,

The size of the needles used for the
collection of blood vary depending on the
amount of blood needed for the investi-
gation. 1> long needles with moderately
long bevels are supposed to be the best,

Small quantities of blood - tiny veins are punctured using 21 to 23 G

1

Large quantities of blood

For 20-30 ml of blood
For blood transfusion

moderately large veins are

punctured using 20 - 21 @

larger veins are punctured using 19 - 20 G
antecubital vein is

punctured using 15 - 17 G

36 O
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Anticoagulants are used when whole
blood or plasma is required for investi-
gation. It should be noted  that proper
amount of anticoagulant is used and the
samples should be mixed gently but
thoroughly, immediately after collection
(to prevent coagulation) and before being
examined (to get homogenous suspension),
by rotating the bottle of sample inbet-

ween the palms, after replacing the lid
(toavoid spilling), Samples may be refri-
gerated, if there is a delay in carrying
out the examination. The anticoagulants
generally used are EDTA (Ethylene diamine
tetra acetate), Oxalates, Citrates, Fluorides,

Heparin and Acid - Citrate - Dextrose
solution.

Haematoiogical investigations carried out by skin puncture are,

Total White cell count (W. B. C. Count) Bleeding Time (B. T.)
Differential Count D. C.) Clotting Time (C.T.)
Red blood cell count (R.B.C.Count) Platelet count

Haemoglobin percentage (Hb %) Reticulocyte count

Film for picture (B. P.) Packed cell volume {(P.C.V.)
Film for Malarial parasites (M. P.) by micro haematocrit method
Film for Microfilaria (M. F.)

Haematological investigations carried out by veni puncture are,

AMOUNT AND MODE OF COLLECTION

INVESTIGATION
E, 5. R, . 04 ml of 3.8% trisodium citrate in a 2,0 ml
Be T T, syringe and blood drawn upto 2.0 ml mark.

A control sample from a normal person should
accompany for P, T. T.

E.S.R./W.B.C./D.C,/HP %/
Platelet count

Haematological indices
(M.C.V.,M.C.H./M.C.H.C.)

Osmotic fragility test

2.0-25 ml in E. D.T.A. bottle,
dilution with 3.8% t.s.c. for E. S, R.

a0l 8BS T A

Subsequently

2,0 ml in E.D.T.A. bottle, preferably in heparin.

A control sample from a normal person should
accompany.

Lupus Erythematosus

cells (L. E. Cells) blood.

2.0 ml in oxalate or heparin or defibrinated

Biochemical investigations carried out by veni puncture are,

Urea 1.0 ml
asting blood sugar 1.0 ml
Random blood sugar 1.0 ml

in potassium oxalate or in a cle.n dry
sterile bottle

in fluoride - oxalate bottle, Early morning
sample- after 10- 12 brs. of fasting

in fluoride + oxalate bottle, Any time

Pgéan
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Post Prandial sugar 1.0 ml
Serum Pro‘eins 3.0 -4.0 ml
Serum Electrolytes 4.0 ml
Sarum Cholesterol 4.0- 5,0 ml

(after 14-15 hrs

in fluoride - oxalate bottle. 2 hours after
lunch and not exceeding 2% hours

in clean dry sterile bottles.

Serum could be separated quickly
by keeping the bottles after collection
in a slanting position, after replacing

of fasting)

Serum Phosphorus 2.0 ml
Liver Function Tests 4.0 ml
Serum Acid Phosphatase 2,0~ 3,0 ml
Serum Transaminase 4.0 ml
(S.G.0.T. &8.G.P.T)

Serum amylase 3.0-4.0 ml
Serum Calcium 4.0 ml
Serum Iron 4.0 ml

the lid.

in clean dry sterile bottles.-
Serum should be separated as earl

as possible, because enzyme activity is
involved

in special bottles obtained from
laboratory (washed in dilute acid and
subsequently in several washes of
distilled water).

Serological investigations carried out by veni puncture are,

S.A. T 3.0 ml

RA Test (L. F.T) 2.0-3.0 ml in clean dry sterile bottles
V.D.R.L. Test 3.0 ml

A.8.0.T 2.5-3.0 ml

Grouping & Rh factor 1.0-2.0 ml

D.T & Cross matching 2.0 ml

Indirect Coomb’s Test 3.0 ml

Bacteriological investigation carried out by

veni puncture are,

in aclean dry sterile syringe with a sterile
dry needle under aseptic conditions and
transfer directly into culture medium under

aseptic conditions.

break the clot under aseptic conditions and
transfer into culture medium under aseptio
conditions.

General culture and 4.0 ml
A, B.S, T.

Culture for Salmonella 3,0 ml
organisms

Urine

Urine samples are collected by two
methods namely - occasional sample and
timed sample (24 hours collection). An
occasional sample is used for routine and

qualitative estimation and a timed sample
is used for quantitative estimation,

General analysis carried out by using
occasional samples are,

O o8
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INVESTIGATIONS

MODE OF COLLECTIONS

AMOUNT
Full Report
(Albumin/Protein, 10.0 ml
Reducing substances
and Deposits)
Specific gravity 15.0 - 20,0 mi
Bile Pigments
Urobilin (ogen) 10.0 ml
Bile salts
Ketone bodies 5.0 ml
Phenylketonuria 3.0- 5.0 mi
Alkaptonuria
cystine 10.0 - 15,0 ml
Homocystine
Haemoglobinuria 5.0 ml

—

in aclean dry bottle with alid, preferably
a screw cap bottle. Reaction tested and
appearance and colour are noted.
Sample has to be mixed well before
centrifugation. Test for albumin has to
be carried on supernatant, if urine appears
cloudy. Tests have to be carried out
early.

in a clean bottle. Urinometer isgenerally
caliberated at 15°C and there~ for eread-
ing has to be adjusted to room temperecture
by 4+ —0.00+/,-0.001 for every 3°C.

in a clean bottle,

(fresh smple)
ina clean bottle

Quantitative estimations carried out by using 24 hours collection are,

Calcium
Urea

Uric acid
Creatinine
Protein

in special bottles obtained from the
laboratory. ,

2 % HCL or Toluene is wused as a
preservative. Sample has to mixed well
prior to the estimation.

Bacteriological examination and A. B.
S, Tare carried out either on a mid
stream sample or catheter sample which
has been collected under asepticcondition
A standard loop has to be used to ino-
culate the sample on culture medium. As
direct A, B.S.T. may be carried on the
same day, if sample appears cloudy, ot
release the report 24 hours early
Siools (Faeces)

Samples of stools for examination
for amoeba, ova, cysts, red cells, pus cells,
charcot leyden ecrystals, undigested fibres

etc.,, should be collected in a clean bottlg,
preferably a screw cap bottle, without
contaminating same. Examination shoul
be carried out without much delay. A
sample with blood and mucus sheuld
be examined immediately to detect the
presence of trophozoite forms of Amoeba,
A sample for bacteriological examination
should be collected in a sterile botfle:

Sputam
~ An gerly morning sample coligtted
in a clean dry bottle after a cmp of

] oy
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coffee or any other hot drink is ideal. .

for the examination of direct smear for
organisms and Acid Alcohol Fast Bacilli.
It is advisable to collect the sample in
a wide mouth bottle with a screw cap

Cerebro Spinal flaid.

to avoid expossure. A sample of saliva
is of no use.

Samples for bacteriological exami-
nation should be collected in a sterile
dry bottle under aseptic condition.

Full Report. (Cell count/Protein estimation.

Chloride estimation) 2.0 ml
Direct smear for organisms 1.0 ml
Culture & A.B,S.T. 1.0 m]
Glucose estimaiion 1.0 ml

in a clean dry sterile bottle
in a clean dry sterile bottle
in a clean dry sterile bottle.
in fluoride - oxalate bottle

~ Sample should not be preserved in a
refrigerator, because organisms do not
survive ,at very low temperature. Cell
count should be carried out without «delay.

Seminal floid

Analysis of Seminal fluid is carried
out in cas: of sub /fertility and also to
check the effecliveness after vasectomy.
Samples are collected by three methods,

after a minimum of three days abstinence”

from inter - course, as mentioned beluw.

Self produced sample collected at
office or laboratory.

Emission, after interrupted coitus,
into a clean dry wide mouth glass
bottle.

By using a condom. Condom must
be thoroughly wasued to remove the
powder and dried before collection
and tied after collection.

The analysis includes viscosity, re-
action, volume, motility, count and pre-
sence of cells. Motility should be checked
within hait an hour after collection,

Qitker fluids

Samples for cytological and bioche-
mical examinations should be collected
in clean dry bottles. Samples for bacteri-
ological examination should be collected

in clean dry sterile bottles under aseptic
condition.

Smears should be prepared out of
samples sent for malignant cells and fixed
in 95% alcohol before being stained,
Tissues .

Tissues removed for histopathological
examination should be preserved in 10%
formol saline soon after removal. The
volume of formalin should be three times
that of tissue,

Glassware used .

Glassware used include test tubes,
pipettes, volumetric flasks, measuriog
cylinders, funnels, glass slides etc. and
these should be absolutely clean and
dry, All glassware used, except pipettes
shouid be washed in teepol lotion or
any other substitute and subsequently
in several washes of tap water, dilute
acid and distilled water depending on the
necessity and should be dried in an
oven by inversion after allowing the
water to drain. Pipettes should be
washed either in pipette washer or by
fixing the mouth end to a rubber tubing
and connecting same 10 ruaning tap
water,
Reageats used

Reagents for biochemical estimation
should be prepared by using an accurats
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 balance, volumetric flask etc. Reagents
should be checked with control samples
" and every set of samples should accom-
pany Blank, Control and Standard.Clean
dry ipettes should beused for reagents
to avoid contamination. Reagents shold
bu sptored in a refrigerator if necessary.

Technique adopted.

It is important that proper tech-
nique should be carried out to obtain
best results. Samples should be mixed
well before carrying out examination,
Correct amount of sample and reagents
should be added.

For example, a blood film for exami-
nation not properly made and not pro-
perly stdined and dried artificially after
staining, can lead to misinterpretation
due to the presence of stain deposits
and artifacis. A dilution made for
white cell count or red cell count, not
charged upiformily on a haemocytometer
and kept for a longtime without count-

iug wiul definitely lead to inaccurate-

results,

A urine deposit has to be done by
initial centrifugation, decanting th®
supernatant and mixing the last drop
of urine with the deposit.

The cover glass has to be placed
in such a way to avoid air and to form
& uniform distribution of deposits.

A smear from a sample of stools
should be prepared uniformly, so that
printed maiter could be read through
the slide. As regards examination, it 1s

better to make two smears and the entire
area under the cover glass hasto be
examined under the low and high power
objective of the microscope, so that
the presence of a single ovum cannot
be missed. A sample of sputum for
examination for organisms and T.B.
should be carried out by preparing smear
out of the mucus part of the sample
and fixing by gentle heat before staining
is carried out. Decolourisation should
be carried out carefully. In case of
Ziehl - Neelsen stain, heat should be .
applied after adding strong carbol
fuchsin, until steam comes up, to enable
the waxy coating of the bacilli to meit
and allow the stain to penetrate,

Care and Maintenance of the
apparatus used.

All apparatus should be handled with
utmost care and kept closed or under

cover when not in use. Acids, reagents
and sampies shouid not be allowed 10

. spil on them. Working condition of the

apparatus should be checked. Proper
authorities have to be contacted at the
proper time in case of any defalt. 1t
1s davisable to go through the catalogue
in case of any doubt,

Calculation (interpretation of results)

After having adopted all the import.
ant factors to produce the best results
if a technician goes wrong in his -calcu-
lation, all the effort tdkea will be of
no use. It is better to maintain a rough

~note book to enter the readings obtained
" and the calculations, s0 that re - checks

could be done to find the error.

K. Sivanandam, .

Technician,

Depattment of Paediatrics, °

Faculty of Medicine,

University of Jaffna,

General Hospital (Teaching), Jaffna.
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With Compliments of

ERIC GANESH

(OPTICIANS)

566, Hospital Road, JAFFNA.

A Leading Establishment in Jaffna

for precise dispensing of optical
prescriptions where Imported,

Plastic | Metal Spectacle Frames and
Sun  Glass [ Photo  Gray  Glasses

are available for  selection,
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‘SML_dFd Quibgirh’ eTar o HmeTeTer .
generwt @lur By disefeir 2 DUS TG (padr
Canrguwren  @aclwpSrn 1800 <24th
G eraile, Qserg) wiHed  (Hentry
Maudsley) 6T GO LIQITIT 6V, Bwamanil
yiflger Qauli_damigw aamsuild ey aemiod
SULLL g, @& 1830 gjereflév &iomi
ey Bppt  wps555@ (Face Plate)
Glamem® Gubu@s S g, @& urhw
upuys fegyamer ( Fly wheels ) i

— a5 6o 35 0 kr sl CxrruCrmyh
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sworawsHd (Cylinder Boring) Qeura
S0 2 salwg. @6 Caumadsears s
epuT Srowrer @Qdwelws T sser Gew b
urTi_@%@ 1825  yerelley  &alQuoeie
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g (Nasmith ) ereruearred angaamws
Gt porels Fmwelyy (Steam Ham
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gre sawm@lyssiLiL. QoLYS S5O
safle gameruI@ &l (Driller) ereirieon
Qu@p 2 safunrs yewssear.
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‘2o eG6T HILUbTSE Qelutale diul @

QupBrhsellss Wer @eewdai L ar,
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WL Gl dFW QusSFwrE (Cenler
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Lib (Tail Stock), u@sems (Bed), Gsawid
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auTppETL SSer  SSNer oGSl
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Dgl. O¢ss5 ewwwTerd Gaema uiar o5
SHSeT awwusge @@L U@l Sener i
QurBsswrear Gnessge QLTS SL
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GLUBSsULIBW,. GFss ewwuh LG
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G s@ps s UE G @b enwid (Reve-
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@arts YiBausngd  uwer@Sedr mal.
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(L@ gpewp  ppevh eumh QYT S6v 5
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GTEW QYEMLPLILIT,

QT DeTLh qaBT® GQeduyb qpenp
oweall. Vsawsmart Qurmss &p
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LPEmFlsd T Hp@TLLD i Ger s
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PSS, GLHG WYESD HL B
QUpEGluyD (o0 et Siel aTed, dnl B QUIPs
@uilew smeals swub (Tool Post) a.ews.
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L_th (Automatic feeding), Ly sTen st &
sgiftow @Qoigs @6 HwsFig (Worm
wheel) epovd 0O gy s SLLGHT DS,

Qe (P& ameilser @S I LU
UBh s@mald SLUSSHN, YPhSwamid
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WUTS DipEss smyu SHAISSDUD eTar
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JAFFNA UNIVERSITY TECHNICIANS’ ASSOCIATION

EXECUTIVE COMMITTEE 1992/93

Seated (L to R):
Ms. S. Kalaraj {General Secretary), K. Kumarathasan
(President), K. Kamaleswaran (Treasurer).

Standing (L to R):
Ms. T. Jeyachandran, N. Bakeerathan, S. Narendran
(Vice President). Mrs. Malaiaracy Sivarajah (Asst. Secretary).

Absentees: Mrs. Savithirithevy Ravichandran (Editor),
Mr. S. Jeyakumar.
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LIST OF TECHNICIANS, , - e T

e pPOINT®F
UNIVERSITY OF JAFFNA-1993 NALLURS
THO e
Pate of
Name Designation Department appointment
as Technician
e pep— Fo— e m—: - > R ) &
0l. Mr. 8. Thevathasan Senior Staff Community 10 - 12 - 1965
Technical Officer Medicine
02. Mux. T. Kathirgamarajah Technician Botany 01 - 09 - 1974
Supra Grade '
03. Mr. K. Karunanantharajah Technician Gr.I  Chemistry 08 - 01 - 1968
04. Mr. T. Jeyachandran =~ Technician Gr.I  Physiology 19 - 09 - 1960
05. Mr. 8. Narendran Technician Gr. I Zoology 02 - 11 - 1969
06. Mr. K. Sivanandam Technician Paediatrics 01 - 07 - 1988
Gr. II, Seg. ‘A’
07. Mr. S. Sivakumaran Technician Physics 25-01 - 1989
Gr. 1I, Seg. ‘A’
08. ‘Mr. C. Arunagirinathan Technician Botany 15 - 06 - 1979
: Gr. II, Seg. /B’
09. ‘Mr. 8. Balasubramaniam -do- Pathology 01 - 04 - 1980
10. Mrs, K. Sritharan —-do- Bio - Chemistry 07 - 04 - 1980
11. Mr. 8. Mahendran ~do- Anatomy 15 - 09 - 1980
12. Mrs. N. Poologasingam -do- Obs. & Gyn. 03 - 11 - 1980
13. Mr. R. Kulendran -do- Anatomy 01 - 06 - 1981
14. Mr. K. V. Raveenthirarajah ~do- Surgery 01 -12-1982
15. Mr. K. R, Thavendran —do- Forensic 03 - 01 - 1983
Medicine
16. .Mr. 8, Selvarajah ~do- Chemistry 01 -03 - 1983
17. Mr. K. Nallathamby -do- Zoology 01 -.03 - 1983
18. Mr. K. Kamaleswaran —do- Physics .02 -.05 -.1983
19, ,Mr. K. Kumarathasan —do- Chemistry .02 -.04 -.1984
20, .Mr. 8. K. N. Gnanakumaran ~-do- Chemistry 12 -06 -.1984
21.  Miss K. Mylvaganam —do- Bio-Chemistty 09 -.10 - 1985
22. Mr. P, Thevapatham —do- Pathology 01 -01 - 1986
23, Mrzs. M. Sivarajah ~do- Community 19 - 03 - 1986
Medicine i
24, .Mr. 8, Jeyakumar ~do- Siddha 01 - 08 - 1986
Medicine e
25. Mr. R. Sivapathasundaram —do- Physics 01 - 12 - 1986

@ 51

NP



Date of '

Name Designation Department appointment
VRl - as Technician
26, Mr, N. Bakeerathan Technician Zoology 03 - 08 - 1987
@Gr. II, Seg. ‘B’
27. Mr. K. Pavalarajah ~do- Physiology 03 - 08 - 1987
28. Mr. C. Kunarajah -do=~ Anatomy 03 - 08 - 1987
29. Mrs. S. Ravichandren ~do= Psychiatry 16 - 05 - 1988
30. Mr. S. Kalaraj -do- Pathology 01 - 09 - 1988
31. Mr, S. Selvaratnam -do- Health Centre 01 -09 - 1988
32. Mr. N. Nithianantharajah ~do- Work - Shop, 01 - 09 - 1983
' Faculty of Nl
Medicine
33. Mr. L. Yogarajah -do- Animal Science 01 - 09 - 1989 .
34. Mr. S. Gayarohanan ~do- Agronomy 01-09-1989
35. Mr. R. Jeganathan -do- - Agronomy 01 - 09 - 1989 -.
36.+ Mr. P. Jeyaratnam —do- Chemistry 01-09-1989 .
37. Mr. Y. Sivagnanachelvan -do- Pathology 01-01-1990 -,
31.. Mr. V. Balasingam- —do- Work - Shop, 01-01-1990 -
. Faculty of o g '
: Medicine ot
39. Miss B, Sellathurai ~do- Medicine 01-02-1990"
40. - ‘Mr. A. Lakshman! ~do- Chemistry 01 -02-.1990 -,
41. Miss U, Shanmugaratnam —do- . Medicine 01 - 02-1990
42, Miss N. Sivagnanaratnam -do- Maths & Stats. 01 - 02 - 1990
43.  Mr. N. P. Mancharathas ~do- Agricultural . 02-02-1990 .
! . Engineering  EE AT
44. Mr. N. Kuhesan -do- Physics 05 - 02 - 1990
CASUAL TECHNICIANS
- - Name Department Date of appointment
01." Miss K. S. Arulchelvi Economics 24 - 04 - 1991
02. Miss S.. Anuradha Computer Unit 24-04-1991 ~
03. Miss S. Sellathurai Pharmacology 25-04-1991 -
04. Miss Anitha Cyril Zoology 29 204 - 1991
05. Miss R. Vijayamala Botany " 02-05-1991
06. Mr, K. Thayananthan Bio-Chemistry 03-05-1991
07. Mr, S. Santhakumar Agricultural Chemistry 03 - 05- 1991
08. Mrs. T. Sivapatham Agricultural Biology 11'-06- 1991 -
09. Mr. S. Thayaparan Siddha Medicine 12-06- 1991
10. Mr. K. Somasegaram Physics 09 - 10 - 1991
11. Mr. E. Thayaparan Siddha Medicine 01 - 01 - 1992
0 Dlgndasth.
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| Congratulations il

; and

. All the Best to @3“@5“ qﬁﬁasnmm
|I LT FTOQ 84T CTRI&GET,
£ JUTA JDIUNE 2 LIET G EISGT
EI el puenerwmari

Yarl Shopping Centre; g .,
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i= No. 440, Hospital Road,; 808, s1iuCGssdrgop oS,
| JAFFNA. wLp O sib,

With the Best Compliments |

| boaniggas . . .
of

ST Y UULF ST
Oferdm Qe
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: Abiramy Vilas |
r UICK l)rlo r O 212, Sir Pon. Ramanathan Road, .l

319, Clock Tower Road, Thirunelvely,
JAFFNA, - JAFFNA,
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CONGRATULATIONS T0. JUTA
ON ITS RELEASE OF ¢“NUNUKKAM”

AND

WISHING GOOD LUCK AND SUCCESS
IN ALL ITS ATTEMPTS

Dr. (Mrs.) S. RAJESWARAN
The Medical Clinic
PALALY ROAD, THRUNELVELY.,

BEST COMPLIMENTS FROM

ASTAN TEXTILES

Dealers in:
Textiles, Eversilver
Goods & ‘Fancy Goods

PaIaIy Road, Thirunelvely ]Unction, |
Thirunelvely

.
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Our Best Wishes to

JUTA'S
“NUNUKKAM”

LINGAM COOL BAR

52,Clock Tower Road,




,} With the Best Compliments

from

RAM HARAN
BOOK DbDEPOT

RAaMm HARAN
Boox DEepor

4, Modern Market,

Thirunelvely Jurction
JAFFNA.

o
W

Tower Cool Bar

324, Clock Tower Road,
Jaffna.
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Best Wishers and

Good Luck to

JUTA

FASHION

[ |
House
No. 05, K. K. S. Road,
JAFENA. g _
S Eu’mmmmm"
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Best Wishes from
GANGA ENTERPRISES
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Our Heartiest Blessings for

, JUTA’s

“If you have knowledge

Let others light their candles by it:*
— Margaret Faller

Tdeal Instituite

Neervely North,
NEERVELY.
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;Jaffna Shotokan Karate Associationéé

Head Qnarfers: T° Y- M . H- A . i

Thirunelvely Junction, Thirune]ve]y, i
2 i
Classes at: i

2] T. Y. M, H. A:
o 800 < 600w

Mon.
W‘Cd. 4-80 -_ 6—80 p.m.

[b] University of Jaffna
(Students Only)

Fo85: 6-00 - 8=00 a, m.

B R a S S s SR

S. Tharmarasalt (2ud Dan Black Belt)
(Cheif Instructor and Examiner)
Internationally Recognised Certificates will be issued in Jaffna.

%

(7] 4 b &6l

e With the Best Complimentss
USOFT S@F FTLOM T Seir
LITEVLOT  6UED&EE6iT
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sTOUN Sl606UT 21 1% 600T I S6iT
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e.mser L s HGanHm
auasuled Qu b gusGaTeraramet.
e s Griririv Office Equipment Ltd.,gi

vGSPsgion ofF,

sugswil UL &, No. 140, Navalar Road,
BMIGEHET. | JAFFNA.
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WITH BEST COMPLIMENTS

s
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FROM

SUN STAR JEWELLERY
FOR MODERN AND DISTINCTIVE

Articles are all Guaranteed & Genuine for Quality Jewels

SUN STAR JEWELLERY

GOLD & JEWEL MERCHANT
147, [387,] Kasthuriar Road, Jaffna.

N
8
.
%
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Congratulations

E- S PERAMPALAM & CO.

General Merchant, Commission Agents & Importer

Dealers in Cycles, Cycle Accessories

Sole Agént % Distributors for:
LOTUS CYCLE TYRES & TUBES

E. S: PERAMPALAM & CO.
50, Kasthuriyar Road, Jafina,
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Congratulations and Wishing -
Good Luck 20 JUTA
What s YOGA?
“Health s Wealth”

Good health is the greatest asset to you. Without good health
~you can hardly expect success inany walk of life. Even for spiritual
pursuits, good health is the pre-requiste, With-out good health you
cannot penetrate the hidden depths of the vast ocean of life within
and attain the final beatitude of life. Without good health you cannot
~wage war with the turbulent senses and boisterous mind.

 MILKWHITE SOAP WORKS

P. 0 Pox 77, Jaffna.

Collect 25 Milk White Soap Wrappers and obtain One Set of
““YOGA ASANA’* CHART
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With Best Compliments from

UILRAL

S

VIRORING
? PRINCE

H-H-H :

VIKRAM TAILORING
PALACE

215, Arsuna (Stanley) Road, JAFFNA.
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For All your Rcquirements

In
& WESTERN MEDICINE @ INFANT MILKFOOD
@ CHOCOLATES @ SWEETS

@ GIFTS @& EGGS

“ . Call in at:

3 Kuninchy Phavmacy

SMNEBHF wWHhS5HD
3, MODEL MARKET,
Palaly Road,
Thirunelvely Junction.

We do not have any branches -elsewhere
With Best Compliments
from

SAMUIL SONS %
COMPANY LIMIEITLED

GENERAL HARDWARE MERCHANTS
AVAILABLE: “UNION” HAND PUMPS

ALL TYPES OF WEIGHING SCALES
164, Messenger Street,

COLOMBO-12
Branch: 206, Hospital Road, JAFFNA.
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With the Best Compliments
From

g
Rathy

Fancy House

DEALERS IN FANCY GOODS

No. 53A, Model Market,
JAFFNA.-

Long life JUTA
And wishing prosperity

I
U

P.T- TAILORS |

Stanley Road,
Jaffna,
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CONGRATULATIONS TO JUTA

On Its Marvellous Release

siosese antasuisashesnsate

! Of “NUNUKKAM”

! And Wishing Success In All
! Its Efforts

J
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Tasteline Industries (PVT) Ltd.

No. 14, SENIOR LANE,
JAFFNA,
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WITH THE BEST COMPLIMENTS
FROM

*
SIVAN STORES

Prop: S. Paramanathan,
Parameswara Junction (Campus)
THIRUNELVELY.
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 TEXTILES & FANCY GOODS
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With The Best Compliments From

GITY WM EDDTCALS

437, Hospital Road
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My Best Wishes to

Jura’s '
“NUNUKKAM”
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RATNA CAFE

720, HOSPITAL ROAD,
JAFFNA.
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