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a medicament drunk after confinement (Skeat,
Mal. Magic, 1900, p. 346). The ashes, with
vinegar only, may be rubbed on the body
(Ridley, in Journ. Straits Med. Assoc., 1897,
5, p. 138). In the Medical Book of Malayan
Medicine (Gardens Bull, S.S., 1930, 6). the
ash of coconut shell is prescribed in applica-
tions for swellings, pain in the stomach, and
rheumatism; it enters also into a gargle. In
no case is its presence anything but empirical,
and in the treatment of swellings, the use of
the eye-end of the shell suggests magic.”

It is indeed difficult to see what effect the
acetates formed by dissolving the ash in vine-
gar can have other than as a mild diuretic
due to salt action.
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RECENT WORK ON WOOD PRESERVATION AND
IMPROVEMENT AT THE FOREST RESEARCH INSTITUTE,
DEHRA DUN*

THE importance of protecting wood against
destruction by fungi, termites, borers,
marine organisms and fire needs no emphasis.
The losses due to these agencies are enormous
and the importance of wood preservation is ob-
vious. In advanced countries wood preservation
is synonymous with timber utilization and its
economic importance is recognised. Further,
but for the indirect influence of wood preserva-
tion on forest conservation, several million
acres of forests would not be standing to-day
in various parts of the world.
A proper understanding and practice of wood
preservation demands a knowledge of several
" branches of science, viz., chemical engineering,
applied physics, chemistry, timber technology
and a knowledge of wood destroying fungi,
borers, termites and marine organisms, etc.

* The foundations of wood preservation re-
search in this country were laid by Sir Ralph
Pearson of the Indian Forest Service about
thirty years ago. With very limited equipment
at his disposal, he carried out experiments on
the treatment of railway sleepers and on vari-
ous types of preservatives.! As a result of this
work the first commercial treating plant was
started by the N.W, Railway. This good work
was continued by later officers and among work
carried out by them may be mentioned the
examination of the treatment characteristics of
various species of Indian timbers,® natural
durability tests, accelerated service tests,? ser-
vice tests on treated sleepers,* the development
of a new specification - for the treatment of

* Contributed at the request of the Editor, Current
Science,

ccniferous sleepers,” which enabled the Forest
Department to obtain 50 per cent. more sleep-
ers from the same volume of timber as were
obtained before, and the evolution of the
preservative Ascub which aroused considerable
interest.

The Forest Research Institute is equipped
with four pressure cylinders wherein timber,
varying in length from 3 to 40 feet, can be
treated by all the standard pressure processes,
five open tank plants, and a laboratory where
all chemical, physical and chemical engineering
work connected with the experiments can be
carried out.

Toxicity TESTS

In co-operation with the Mycologist, .experi-
ments are in progress to find out the most
suitable fungi for use in toxicity tests. The
reacticn of Indian fungi {o the more important
preservative chemicals is being investigated.
Toxicity tests on a commercial sample of
cashew shell oil showed that, contrary to popu-
lar belief, the oil is not sufficiently toxic to
wood-destroying fungi.” The toxicity of vari-
ous types of Indian creosotes® and ascu? to
wood-destroying fungi has been studied. Tests
on the natural durability of, various timbers
and accelerated service tests on several preser-
vatives have been carried out in the Institute’s
test yards.10

PRESERVATIVES

- An important and extended investigation,
recently undertaken, deals with the most suit-
able quality of creosote for use in this country.
Several types of creosotes, and creosote frac-
tions, haye been and .are being subjected to
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extensive studies to evaluate the toxicity, ner-
manence and penetrating power; normal and
accelerated  service-tests are also being carried
out.!'l - The variation in the quality and quan-
tity of creosote on exposure to atmosphere of
treated timber, as also when subjected to
oxidation have been investigated with interest-
ing results.12: :

Post mortem examination of several failed
ascu-treated poles!® and treated sleepers from
railway lines!* in different parts of the country
after. various periods of service, have been
carried out with the object of ascertaining the
quantity and quality of the preservative still
left in them. Some special leaching tests werce
carried out on .ascu-treated timber.15

In view of the extreme shortage of preservau-
tives of any kind in the country and the urgent
demand for indigenous substitutes for war
purposes,. oil-soluble preservatives from. the

" copper and zinc derivatives of chir pine resin
and' cracked wvegetable oils have been evolved
and tests on them initiated.1®

TREATING PROCESSES AND PLANT DESIGN

The work on the optimum treafing condi-
tions for the more important Indian timbers
has been continued. Experiments on the treat-
ment of several species of timbers in pole form
indicated that the open tank process gzives
more uniform penetration than the Lowry pro-
cess with some species. The difficulties experi-
enced in Assam and on the West Coast in the
seasoning of sleepers without decay, prompted
an investigation on the conditioning and treat-
ment of several species of sleepers in the green
condition.'” As a result of this work, a steam-
ing and vacuum cum Boulton process of condi-
ticning green sleepers has been developed with
satisfactory results.17»

The treatment of grecen bamboo army tent
poles by wvarious processes has been studied.!S
To meet the demands of the army and othor
departments several simple designs of open
tank plants with simple methods of heating
have been developtd.!"

RESISTANCE OF WoOD TO CHARCOAL

Work on the resistance of wood to corrosionz®
has been continued. Various types of linings
for plywood containers have been tested and
suitable coatings evolved for a variety of pur-
poses including the storage of petrol.2!

ResisTance 10 FIRE

Among other lines of investigation receiving
spacial attention; may be mentioned studies on
the resistance to fire of Indian timbers, both in
the natural and treated states. The natural
resistance to fire of 52 species of Indian timbers
has been investigated.?2 Suitable apparatus
was evolved for this purpose and the laws
governing the burning of wood elucidated.

A fire-retardant composition, utilizing mica
waste, has been evolved and the effectiveness
of various compositiohs studied.2* The influ-
ence of the cross-section of the member on
the efficiency of fire-retardant treatments has
also been studied.23 -

THERMAL PROPERTIES

_The thermal conductivity of over sixty spe-
cles of Indian timbers in the air-dry condition
has been examined.2* Recently the specific
heat cf wood has also been investigated.2
Preliminary experiments indicate that con-
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trary to other work, probz}bly some vm'mtm_n
exists between species with regard to this
property. : '
ELECTRICAL RESISTANCE

In continuation of carlicr work,» work mn

sleepers, poles and plywood has been taken up.
PERMEABILITY ,

In view of the importance of the knowledge
of the factors affecting the permeability of
wood with regard to wood presevvatlion, cte,,
studies on the permeability of weod and other
materials have been undertaken with interesi-
ing results.®? This necessitated the design of
a suitable clamp to avoid the necoessity of ond-
sealing specimens, and other apparatus.

SOUND ABSORPTION

The sound absorption cocflicients of various
types of fibre and bark boards made at the
Forest Resecarch Institute and vibrating systerns
have been investigated.2s

ImproveED Woon

Investigations on the production ‘of “improv-
ed wood” by impregnation with synthetic
resins have been carried out with interesting
results.®¥ Experiments on compressed wood also
vielded interesting data.2® Both Luminated™o
and compregnated®! wood have been produced
from various Indian timbers and their proper.-
ths studied. The influence of species, veneer
thickness, adhesive used, the dircction of lay-
Ing of the wveneers, and the conditions  of
pressing on the properties of the resulling pro-
duct have been investigated. Comprognated
wood, even from such an infevior timber as
semul, has been found to compare favourably
with {creign samples.  Various parlics  are
interested in the usc of the material for ships
tail shaft bearings, gear wheels, air-serow
blades, shutiles. ectc.

ADHESIVES

A dcheme of rescarch on various forms of

plywood adhesives was initiated in April 19411,

A systematic investigation of cageing ol Indinn

origin wag undertaken, and various formulbae
for casein glues tested. In view of the acute
shortage of casein, other sources of profeing
from indigenous materials for adhesives have
been explored with cheouraging resulls,  Suit-
able adhesives have been developed  (rom Lhe
proteins of oil seed calkes, sced profeing, ole.
Highly water-resistant adhoesives  have also
been developed from the aq. alcoholje extiracts
of cereal meals.H Urca-formaldchyde  resins,
stable in syrup form for a few months  and
comparing favourably with forcign adhesives,
were developed in response 1o recuests  fram
varlous departments.®®  Tar acid-formaldehyce
resin adhesives were also developed from Indian
tar acids with good resulis.?t
CORK-SUBSTITUTES, BOARDS, BiC.

In view of the acute shortage of cork, botile
stoppers were made from sofienod Cryptomerin
japonica, which have been found suitable.t?
Various types of composition corks have also
been developed from tree barks. Composition
boards have also been made from sawdust and
wood shavings using various types of binders.™

D. N.
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OBITUARY
P. ZEEMAN (1865-1943)

PIETER ZEEMAN, the famous Dutch Physi-

cist, whose death has just been announced,
was born at Zonnemain, Zeeland, in 1863.
From 1885 to 1893 he studied at Leyden. Tn
1890 he became ccnnected with the Universily
as a privat-dozent and remained there untl
1900 when he was appointed Professor at
Amsterdam and later on Director of the Physi-
cal Institute. He made the great discovery
known after him at the-young age of 31, won
the Nobel prize at the age of 37 and died at
the age of 78. He was a member of many
learned societies including the Royal Society
and recipient of many degrees, medals, awards

and numerous honours, and author of several

papers and books.

Faraday had many years earlier, long search-
ed for a relation between magnetism and light
and had as early as 1862 placed a sodium
flame in a magnetic field, observed the lignt
in a spectroscope but found no effect. Faraday
failed because his spectroscope did not possess
the necessary resolving power and he did not
use strong enough magnetic field. In 1806,
Zeeman repeated Faraday’s experiment with
very strong magnetic fields and a powerfu:
concave grating spectroscope and showed the
splitting up of the spectral lines. -The electron
had just been discovered by J. J. Thomson and
Lorentz on the basis of his theory of electrons
supplied the- explanation of Zeeman’s great dis-
covery. The normal triplets of Zn and C
lines_both with regards to their separation and
polarisation were in complete accord with
Lorentz’s” theory of electrons oscillating in
atoms. The complex Zeeman effect of D lines
and of green and blue lines of Zn and Cd whirh
were soon after-discovered by Zeeman aad
others were explained by Preston and Voigt
and the discovery of the anomalous effect in
the case of D lines by Paschen and Back in
1912 was further support and elucidation of the
original theory. Bohr’s theory of spectral lines
was used by Debye and Sommerfeld in giving
a newer explanation and opening up fresh fields
of investigation.

Lande’s prediction of a multiplicity of station~
ary states and the hypothesis - of orientation
applied to multiplets and later on the hypothe-
sis of the spinning electron and the introduc-
tion of the splifting factor and the most im-
portant work on the hyperfine structure and
investigation of Bismuth lines by Goudsmit
and Back in weak and strong magnetic fields,
furnished the complete explanation of <he
Zeeman effect. If Zeeman effect had not been
discovered the nature of spectral series would
have remained problematic.

It is a remarkable fact that though neartly
half a century has elapsed since the discovery
of the original effect, Zeeman’s work has kept
pace with the latest developments of atomic
physics. Originally explained in an elegant
manner on the classical theory, its full im-
portance and explanation have been furnished
by quantum theory and its effect on the nuclear
physics has been of great value. .

Zeeman’s experimental genius has achieved
valuable results in other fields too and his
work on gravitation and mass and inertia has
been of great importance, especially in the
theory of Relativity.

He and his students have contributed a great
deal to the investigation of hyperfine structure
~of spectrum lines and Zeeman effect on these.
This has resulted in the development of appa-
ratus of the highest resolving power and the
use of the highest experimental skill. Zeeman'’s
influence spread far beyond his country and
valuable contributions have come from all over
the world.

The world of science has. lost a great gerial
personality whose epoch-making discovery has
Inspired research-of the highest type in exp-ri-
mental and theoretical physics for nearly h-lf
a century and has yielded results of the gra-i-
est value In understanding the nature of the
spectrum lines and the structure of matter.

Lucknow,

December 23, 1943. WaLr MoBAMMAD.



