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Scientists!!!

At the present time when supplies are extremely
diffieult to secure and there is also a definite
shortage of laboratory assistants, it is more necessary
than ever that laboratory glassware should be
. absolutely accurate and of the best possible grade,
thus saving a repetition of work and unnecessary
breakage. '

We are pleased to advise that we have in stock a
large and comprehensive range of the well-known .
"K' EXAX BLUE LINE GRADUATED QLASS-
WARE.

A comprehensive range is also carried of B.D.H.
ANALAR REAGENTS, and clients may rest assured
that except in the case of extremely rare chemicals,
adequate supplies of. AJnlytlcal Reagents are at all
times procurable. - - -

Pure chemicals are purchased and offered at the best
possible price, whilst supplies of Secientific Apparatus,
Pyrex Lahoratory Glassware, Filter Paper, ete. are
always procurable ex stock.

Having its own London office, this Assoeiation is in

a most favourable position to attend to .orders on an
indent basis.

ADDRESS ENQUIRIES:

Dept. Chemicals & Scientific Apparatus
NATIONAL DAIRY ASSN. OF N.Z. LTD.

P.O. Box 28 P.O. Box 100}
WELLINGTON ’ AUCKLAND
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_  Are YOU on our

Mailing List?

l New catalogues and advance notés of new
developments in optieal, eleetrical - and heat controlled
laboratory apparatus arrive from time to time.

Write, call or phone today and nominate
your interest. Maybe we have the catalogue now—if
" not you are assured of receiving ‘your copy and future
publications.

Representing in New Zealand—

W. WATSON & SONS LTD. London.
BAUSCH & LOMB OPTICAL: CO. Rochester.
ADAM HILGER LTD... London.

PRECISION SCIENTIFIC CO: Illinois.

THE TINTOMETER LTD. London,

G.E. X-RAY CORPORATION. Chicago.
HANOVIA LTD. Slough, England.

ANDREW THOM LTD. Sydney.

ERpEEEEE@-

‘A complete libmlry of catalogues, published .
by the above orga,nisations is available for your reference.
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LI NMWI O E I
(Inc in N.8.W.)

KELVIN CHAMBERS, 16 THE TERRACE,
WELLINGTON.

and at Auckland, Christehurch and All Australian States.




the third
tap |

- Someone said to us veeently that he saw a time coming
when the two familiar water taps — hot and cold —
would invariably be ncighboured by a third, marked
TEEPOT-. i

This may be looking vather far ahead, but the fact is that
new enguiries every week make it inereasingly elear that
wherever water is used in industrial processes TEXRPOL
can. almost always lend a helping hand,

TEEPOL is a British-made synthetic with quite excep-
tional wetting, spreading, dispersing and detergent
properties.

TEEPOL: is frecly soluble in, water, stable in aeid, neutral
and alkaline solutions and is unaffected by hard water.
Among a multitude of applications for which TEEPOL
is indicated, the following may be mentioned. The formu-
lation of water paints and distempers; the compounding
of paint.strippers and cleancrs; the preparation of disin-
fectants and insccticides. '

Our technieal service will 'welcome an opportunity to show
how TEEPOL can help in YOUR particular processes.

" THE SHELL COMPANY
OF NEW ZEALAND LIMITED

(Incorporated in England)
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ANNUAL CONFERENCE, 1945,

The first conference held since 1940 drew a large number
of chemists to Palmerston North from August 25th to the 30th,
some 130 members of the Institute and of the Royal Institute
of Chemistry, New Zealand Section, attending. Meetings were
held in the Opera House, and the main addvesses were given
in the P.D.C. Ballroom. At the opening meeting Flis Worship
the Mayor (Mr. A. E. Mansfcud) weleomed the Conference o
Palmerston North.

On the evening of the 28th, Dr. "H. E. Annett gave the
Presidential Address of the R.1.C. {N.Z. Section), entitled
“‘Sidelights on the Development of Agrienltural Secience.’’ Sir
Theodore Rigg expressed the thanks of the audience for an
inspiring story, illuminated by anecdotes of personal experience.
Dr. B. W. Doak was in the chair,

On the following evening, Dr. J. C. Andrews gave the
Presidential Address of the N.Z.L.0C. Dr. C. R. Barnicoat was
chairman, and Mr. W. A. Joiner thanked the President for a
review of Food Techiology which the council, later, in res-
ponse to many requests, decided should be printed in full

GENERAL MEETING.

Dr. Andrews presided over the Annual Meeting of the
N.Z.1.C, and the main business was his exeellent review of the
present position of the Institute, which has grown to achieve
some recognition in offictal quarters as the body representing
the chemical profession in New Zealand. The status now
achieved brings new responsibilities, involing financial hurdens
heavier than can he borne by the present ineome., The dis-
cussion of the President’s statement made it clear that the
members present were preparved to face their respousibilities,
and the Council ‘was empowered to consider methods of in-
creasing the Institute’s resources.

Greetings were sent to Dr. W, P. Evans, Honorary Fellow
and first President, and Dr. Andrews referred also to the loss
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sustained by New Zealand chemistry, since the lagt Conference,
by the death of Dr. H. G. Denham. He spoke of thosé members
who served with the Forces and particularly of those who
would not.return. He took great pleasure in referring to -
awards made to two associates, the M.B.E. to Miss A, E.
Lorimer, and the George Medal to Mr. R. Hurst.

PROGRAMME.

The programme, which is given below, consisted of
Symposia on Physieal Methods, Soil Plant and Animal Rela-
tionships, Fluorine, and Industrial Processes, with two selected
papers. The papers of Messrs. N. Q. Bathurst and W. L.
_Dearsley, who were unable to attend, were diseussed, a brief
introduction to the latter paper being given by Mr. F. H.
Johnstone. T
With the assistance of an interval timer with a definite but
not too ohtrusive ring, the discussions were kept to time with
unusual efficiency. The programme reflected great credit on
the Conference Committee, consisting of the President, the
Honorary Secretary (Mr. W. G. Hughson)}, Dr. Dixon and
Messrs. White and Lawrence, and a motion by Dr. F. G. Soper
thanking them was carried with acelamation.

LIST OF PAPERS.
SYMPOSIUM ON PHYSICAL METHODS.

{1} Distillation for analysis and purification

(physieal method). M. D. Sutherland.
(2) The application of Beer’s law to filter type colorimeters.
W. Metealf.

(3) Identification and determination of unsaturated fatty acids
spectrophotometrically after isomerization by alkali.

P. B. D. de la Mare.

{4) Polarographic analysis. D. D. Perrin.

'SYMPOSIUM ON SOIL, PLANT AND ANIMAIL:
RELATIONSHIPS. .

(5) Chemical changes in soil following certain fertilizer
treatments. A J. Metson & H. S. Gibbs.

(6) I\‘iolybdenum deficiency in a Wellington scil. . B. Davies.
(7) Some biochemical aspects of breadmaking. R. Stern.

(8) The effect of dietary fat on the composition of depot
fat with special reference to the bacon pig.
F. B, Shorland.
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. {9) Spoilage of butter duc to metallic contamination.
& M. Moir.
(10} A brief survey of the all\d]md% of the Leguminosae.
E. P. White.

SYMPOSIUM: ON FLUORINE,
(11} Fluorine survey of New Zealand soils. G, D. Gemmell.
(12) Fluorine survey of New Zealand waters. G. Chamberlain,
(13) Preliminary tluorine estimations in teeth of sheep
showing excessive wear of the ineisors. 8. L. Dorofucft,
* (14} Physiclogy of fluorine. Miss Hanjsnn.

SHLECTED PAPERS.
(15) Microbiological methods for-fhe estimation of vitamins
of the B complex : N. (. Bathurst.
{16) Phosphatase levels in infants’ blood (both.those
‘suspected of rickets and normal). Miss Weeher.

SYMPOSIUM ON 1 NDUSTRIAL PROCESSES.
{17) Chemical Engineering in New Zealand. S, R, Siemon.
{18) Instruments for 1nvest10at10us into process control,

: (. Maskill Smith.
{19) Paint and Specifications. L. Wilkinson.

(20) Manufacture of high vitamin flour. I W, Hullett,
{21) Fruit and Vegetable dehydlatmn B. W, DJoak,

(22) Possibilities of manufactyr ng glucose in New Zealand.
W. L. M. Dearsley.

VISITS.

On the 30th many members visited Massey College and
the Plant Chemistry Laboratory, some film being shown at the
former place. These and the other local arrangements were
in the hands of the Palmerston North Committee, Dr. B. 'W.
Doak (Chairman}, Dr. C. R. Barnieoat (Secretary), Dr. White-
head and Mr. C. V. Fife. Iveryone attending the conference
appreciated the excellence of the loeal mgamsatlon which
contributed largely to the suecessful revival of this most im-
portant event in the New Zealand chemists” year.

_—

INDUSTRIAL CHEMICAL ESSAY PRIZE.
At the Annual Conferenee, the President announced that
the Essay Prize had been awarded to M. Fieldes (Assoeiate)
for his ““‘Review of the Electrpplating Industry in New Zeal-
and.’’ The examiners were agreed on the high standard of the
winning essay.
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PRESIDENTIAL ADDRESS.
—_—

“‘Food and Food Technology,” by J. C. Andrews.

Since food has been studied.seientifically the chemist has
been intimately concerned with it and ean lay elaim to the title
“*Guardian of the Food Supply,”” and 1 hope, this evening, to
make a brief survey of some of the more important facts re-
lating to foodstufis and food processing. In doing so 1 hope
to be able to show the importance of this subject, not only to.
New Zealand, but also to the problems of the world, and by
stimulating some thought on this topic, lead to a greater ap-
preciation of the vital neecessity for a better approach on a more
fundamental basis to the problem of adequate nutrition.

The World conflict in which we have engaged has thrown .
into velief many of the problems eonnected with food supply
which in peace-time have often been passed over without due
cohsideration of their importance. In the first place, I would
suggest that an_hdequate food supply in any community may
be a prime cause of human strife. During this war it quickly
became apparent that the proper organisation of the food
supply was going to be one of the most impertant factors in
leading to final vietery, The Allied Nations recognised this
faet, with the result that the United Nations™ Conference on
Food and Agriculture was held at Hot Springs Virginia, on the
18th May 1943(*). The initial deelaration of this Conference
emphasises the inadequate food supply of the world in the pre-
war years and the war years. It was disclesed that there had
never been enough foed for the health of all people. This was
considered unjustifiable on the grounds that we now have
knowledge of the way in which an abundant food supply can
be produeced. 1t was also stated that the first cause of hunger
and malnutrition was poverty due to an inability of the in-
dividual consumer to purchase an adequate supply. Coase-
quently, no solution of world food problems is possible until
there is an expansion of international purchasing power sufti-
eient to provide a satisfactory food supply for all. -

When the Conference came to consider some quantitative
premises upon which to develop their deliberations it reeom-
mended that the dietary standards he hased upon scientific
assessment of the amount and quality of food in terms of nutri-
ents which would promote health.

The following table, taken from Appendix I of the Report
of the Food Conference is guoted as a widely accepted haSis
of dietary standards. It was drawn up by the National Re-
search Counecil of the United States of America in 1942,
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Hot Springs Conference Report, Page 40.
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The technical eommision on Nutrition of the League of
Nations assessed the annnal food vequirements of the world

at 1,100 million tons(*}. By making deduetio
al Council’s ficures, and assuming a world

ns from the Nation-
population of 2, ,000

million peoplc, the annnual food mquuemcnt in terms of what
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may be thought neccessary by the Hot Springs Conference is
raised to over 1,250 million tons. A simple caleulation will
also show that the amount of food required annually for New
Zealand, based on a population of 1,700,000 is approximatgly
one million tons. New Zealand owes its econoiny largely fo
having available a substantial surplus of certain types of food-
stuffs. For example, we export annually approximately 100,000
tons of butter and 300,000 tons of meat produects. When these
quantities are compared with world requirements it will he
seen that they constitute a very smalt percentage and that there
is plenty of scope for New Zealand to increase her exportable
surplus of these materials without any risk of flooding the
potential market. The main problem is to see that the poten-
tial market becomes an actual market. On the other hand,
New Zealand does not produce an adequate supply of certain
tood stuffs for her own requirements. Some of these foodstuffs
are produced to a limited extent, in other words, it has been
demonstrated that they are capable of being produced in New
Zealand, and one feels that more attention should be paid to
the production of such materials so as to render the country
less dependant on imported foodstuffs, Further, as more know-
ledge of nutrition is gained by the public there will be an in-
crease in the consumption of certain types of foodstuffs and a
reduction of others, and our agriculture should at all times
be sufficiently flexible to meet the consurmer requirements,
I believe, in the post-war period, there will be an increase in
the econsumption of fruits and vegetables. As far as vegetables
are eoncerned, the country has shown that it can readily meet
this requirement, but, in the case of frujt, more time is neces-
sary to bring the crop to harvest, and consequently seme in-
centive is necessary to bring about the expansion of our or-
chards. Apart from our own needs, we should also consider
the possibility of making some contribution to the food supplies
of the Pacific Islands, quite apart from our trade with other
parts of the world.

It is generally agreed that it is desirable for each locality
to produee the foodstuffs required by the local population, hut
the fact that eertain areas are particularly adapted to the pro-
duetion of certain foodstuffs while other arcas are not, raises
the problem of distribution. To bring about satisfactory dis-
tribution the following problems have to be overcome

(1) Finaneial—Up to the present time this has often acted
as a barrvier against the rational distribution of foodstuffs to
those who stand in need of them. Not only is this a major
problem between countries, but it exists between individuals.
Some part of it may be soluble by an expansion of purchasing.
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power, but by far the greater problem les in the eduecation
of the individual to utilise that power on a sound nutritiona!
basis.

(2) Transport Facilities,—Satisfactory transpmt must be
available to eonvey the food to those requiring it.  This in-
volves transport which is not only technically adequate, but
1s present at the right time in snfficient quantity,

(3) Processing.—Processing at the point of origin will be
neeessary in some deeree ov other to ensure satisfaciory out-
turn of the food at its destination. This must he of such a
nature that it has a capacity sufficient to cope with the produace
as it becomes available. _

(4) Storage—Suitable storage must he provided for hold-
ing the food against the time of consumption.

All the above problems reguire some consideration by the
seentific world it solutions are to be fortheoming. In particular
however, the processing of foodstuffs is essentially conneected
with scientific control, and it is in this field that the chemist
must inevitably play a considerable part in the solution of
food problems.

Apart from certain mineral salts, all foodstuffs are derived
from the animal and vegetable kingdoms, and consist essential-
ly of organic compounds. This means that they are compounds
of carbon and J. ¢. Bennett in the first J. Arthur Reavell
Leeture(?) has deduced that 1 year’s production of foodstufts
involves the utilisation of 55 x 10° tons of carbon. When this
is compared with the ‘‘estimate of the quantities of carbon
within the reach of man’s exploring,’’ it will be less than one
40 millionth of the total earbon within reach of man. Thus
it will be seen that a year’s food supply for man does not make
any appreciable demand on the world’s earbon content. 1t
should also be noted that foodstuffs are essentially cellular in
structure. This latter fact is of considerable importance and
often imposes limitations on the methods to be”adopted in the
treatment of the foodstuff. The composition of cellular tissue
varies from foodstuff to foodstuff and may also vavy very
materially in different parts of the same variety; for example,
in the ease of beef, the cell composition in lean meat is largely
protein in strueture whercas, in the case of the fatty tissue, fat
aceounts for the greater part of the ecll material.

It is generally known that the composition of foodstuffs
essential to the diet may be broadly classified as follows:—

(1) Moisture.—Moisture occupies by far the most import-
ant place in the composition of foodstuffs from the point of
view of weight, accounting for some 70% of the weight of the
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animal body and rising to as high as 90% in the ease of certain
froits and vegetables. T

(2) Proteins.—These are organie nitrogen compounds of
complex structure. They are essential for the cellular deve-
lopment of .both plant and animal, and must be supplied in
adequate quantity and quality if satisfactory nutrition is to
result. .

(3) Carbohydrates.—These materials, namely the sugars
and starches, oeeur in most foodstuffs to some extent though
the amounts present in flesh products are rvelatively unimpor-
tant. In the form of starch, however, they oceur to a major
extent, in our cereal foodstuffs such as wheat, rve ete.

(4) Fat—Fatty substalices are very widely distributed
throughout the food supply, but their major occurrence is in
flesh foods. Nitrogen does not ocenr in the composition of
carbohydrates and fats which are utilised by the hody mainly
as energy-producing substances in contradistinetion "to the
deuble role of the proteins which not only may supply energy,
hut which also enter essentially inio the cellular structure of
the orgamism,

(5) Mineral Substances.—A large number of inorganic
elements appear to be essential for both animal and vegetable
life and occur, to a more or less degree, in foodstuffs. Some
of these mineral suhstances are deposited to form, for example,
" bony structure, while others ave associated with the cellular
metaholism sweh as iron in haemoglobin, and magnesium in
chlorophyll. In addition, certain elements appear to funetion
in some more or less catalytic fashion e.g. mangancse and
cobalt. .
(6) The.So-called Aceessory Food Substances.— Into this
class fall the known vitamines, substances of organic compo-
sition which, in relatively small amounts, are essential for the
proper functioning of the living organism. [t should be point-
ed out here that, in the case of certain organisms, these sub-
stances may he synthesised from other matevial, for example,
carbohydrate material, or may be formed hy the action of the
actinic rays of the sun upon the surface of the individual. The
prodnetion of Vitamin-D in the human bhody can oceur in this
way. A further method, restricted to the animal organism,
is the produection of substances of this nature as the result of
the activity of the intestinal flora. T

Tn addition to the hroad classification into the “major
groups outlined above, a considerable amount of knowledge
has now been aceunulated regarding the composition and
chemical structure of substances falling into the different
groups. In other words, a fairly useful qualitative analysis has
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heen achieved. While by no means complete, it has heen .
sufficient to enable us to deal with the ecomposition of food-
stuffs on a semi-quantitative basis; indeed, sufficient guanti-
tative data is available for us to lay down the amount and
type of foodstuffs to be consumed to allow of a reasonably
satisfactory diet. The reccgnition of this fact by the Hot
Springs Conference allowed it to take such a hasis for its deli-
berations. Eaeh year will undoubtedly see the accumulation of
new knowledge concerning the eomposition of foodstuffs which
will make necessary modifications of the nutritional tahles.

Considerable attention has been paid to the chemical com-
positicn of foodstuffs in the raw state and the same foodstuffs
when prepared from fresh material for the table. In this way
a congiderahble amount of knowledge has been acquired which
enables us to assess the effcet of various methods of processing
upon the nutritive value of the processed foodstuffs. Some
nutrients are relatively unstable substances and if the proces-
sing method adopted is unsatisfactory comsiderable loss of a
particular nutrient may take place during treatment. If this
loss oceurs to o markedly greater extend than normally occurs

_in the proper cooking of the fresh material for consumption
it is obvious that some review of the processing method is
essential if the guality of the processed foodstuff is to be
nutritionally satisfactory. .

It would, bt as well to consider the agencies by which
deterioration and decomposition of foodstuffs oceur. In the
first place, it should be pointed out that certain foodstuffs
oceur naturally in a fairly stable condition and are capable of
storage for reasonable periods without any treatment. Tt will
usually be found that such materials have a relatiively low
moisture content and are protected hy a reasenably impervious
skin or envelope; grain crops and certain fruits are good
examples falling within this category. Cellular activity during
the growth of a foodstuff is dependent upon a series of |
enzymes. These substances, while themselves subject to very
little actual change in composition, bring about progressive
changes in the composition of materials entering the cell. In
other words they may be looked on as organic catalysts. When
the supply of foodstuffs to the cell has been reduced helow a
certain level or has eeased enzyme agtion still continues and
brings about degradation of existing cellular material. In the
case of certain leafy vegetables this will sceur rapidly when a
certain stage of “‘wilt’” has developed due to loss of moisture
from the leaf, vesulting in certain eellular breakdown which
liberates oxydising enzymes in the cell as oceurs when the
substances making up the chloroplasts are liberated and allow-
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ed to mix with the cytoplasm. Under such conditions the
peroxidase enzymes, as they are called, acting in eonjunction
with oxygen in the cellular tissue, bring about very rapid
degradation of the cellular material. Thus, it will be seen that
if a feodsiufl is to he preserved, the processing it reccives must,
in some way, bring about the inactivation of the enzyme caus-
ing breakdown of the nutritive substances present. A second
cause for the gradual deterioration of foodstuffs is the action
of atmospheric oxygen. -Where oxidising enzyme systems are
present the rate of degradation, due to the presence of oxXygen,
is very rapid, but even if such systems have been inactivated
or eliminated, oxygen brings about a slow deterioration of the
foodstuff. The rate of this deterioration will depend on the
chemieal composition of the foodstuff, being more rapid in
some cases than others. The development of off {lavours in
fats is a typical instance of this type of deterioration.

A third, and more commonly recognised agency, whereby
foodstuffs suffer decomposition is the effect of miero-organisms.
Such organisms include the moulds, yeasts and bacteria, Their
action is- to” grow upon the foodstuff, digesting the chemieal
substances in the foodstuff and hreaking them down into other
substances usually simpler in composition. 1t will thus be
seen that any sunccessful method of food preservation must
inactivate the enzyme systems, proteet the foodstuffs from the
action of atmospheric oxygén; and destroy the micro-organism
population which-may exist on and in- the fresh foodstuff.

It is competent, now, for us to consider the various main
methods of processing foodstuffs, and, in the light of the above,
to examine the limitations of such methods in practice. Perhaps
the oldest method of processing food for preservation is that
of natural drying. The mechanism invelved was simply the
removal of moisture from the product by the heat of the sun.
This had to oceur at a rate greater than that at which decom-
position of the foodstuff could occnr due to the agencics
mentioned above. Since an aqueous medium is necessary for
the rapid action of enzymes and oxygen, the mere removal of
moigture from the product will very materially stow down the
vate of decomposition from these two causes. Furthermore,
micro-organisms require fairly moist conditions for vegetative
reproduction, and if these conditions are not present, micro-
ovrganisms either tend to die out or to sporclate. 1t will e
appreciated from the outses that natural drying of food stuffs
was hazardous, due to the vagavies of the. weather. Conse-
quently, this method resulted at-times in larpe quantities of
foodstuffs being lost due to decomposition oeccuring before the
moisture content had been lowcred sufficiently, or, what was
more generally the case, a poor quality article was produced,
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on account of the partial operation of the destruetive agencies
before the conditions for their operation became unsatisfactory.
More recently, with the development of scientific knowledge,
considerable attention has been paid to this method of preser-
vation. Artifieial means of drying were develeped, which gave
a morc certain control over the rate of removal of moisture
from the product. In addition, steps were taken to inactivate
the enzyme systems prior to the operation of the artificial dry-
ing or dehydration, as it has come to be known. One of the
ealliest and most successful applications of this method of food
preservation was that of the drying of milk, Milk powders
arc now an established commercial article.

The second method which results in preservation of food-
stugs is that of freezing. In colder areas natural refrigeration
of foodstuffs has heen practiced for a very long time. When
one examines what occurs when cellnlar material is frozen,
onhe finds that the result is very similar in nature to that which

_oceurs when the substance is dried, insofar as the arrest of the

destructive agencies are concerned. The conyersion of the
moisture in the cell to ice removes the medium for the active
operation of both enzymes and oxygen, and at the same time
dehydration of the micro-organisms and their substrate oceurs,
thus bringing about conditions which materially slow down
the rate of decomposition. Here again natural refrigeration
was somewhat uneertain and had its limitations, and man found
that, by eutting ice in the winter and building ice storehouses,
he was able to prolong the time during which the foodstuffs
could be kept frozen into the hotter months of the year. The
application of this method was, however, limited to those areas
which became cold enough to produce ice during winter, but
with the introduction of artificial refrigeration in the Nine-
teenth Century, the application of this method became world-
wide. With the perfection of the refrigeration cycle, and
- seientive studies of the eyect of refrigeration upon the material
frozen, greatly improved frozen foodstues were produced. Tt is
well known what a great debt New Zealand owes to the
development of artificial refrigeration,

Of more recent years there have been new developments
in this field with the.introduction of processes for the Quick-
Freezing of toodstuffs which results in a further improvement
of the quality of the produet. This is mainly due to the rate
at which the cellular structure was frozen. When very rapid
freezing occurs the ice produced is micro-crystalline in strue
ture, and the action of enzymes and oxygen upon the product
are more quickly curtailed. ,When slow freezing is carried out,
large ice crystals are produced resulting in some puncturing
of the cellular walls and breakdown of colloidal systems, so
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that, on thawing, cellular fluids are lost by what is known as
“drip,” to the detriment of the product. The Quick-freezing
process largely eliminates this defect. .

The preservation of foodstuffs by pickling or salting is
another method which deserves some consideration. The appli-
cation of brine to a foodstuff such as meat brings about the
partial dehydration of the cellular tissue due to osmosis, the
cell walls functioning as semi-permeable membranes, In this
way the salt concentration of the cell fluids is inereased making
conditions unsunitable for the growth of most miero-organisms
and, at the same time, slowing down the chemical effects of the
enzymes and oxidation. This is only partially true, inasmuch
as fatly tissue in the cured or pickled state is still very liable
to oxidation to produce rancidity. A similar type of mechanism
is used in the production of glace fruits such as lemon peel and
cherries, except that in this instance sugar replaces salt.

Agdin, certain fermentation processes are carried out in
the presence of brine under controlled conditions whereby
desired organisms are provided with conditions favouring their
development at the expense of others. The production of saur
kraut from cabbage is an instance of this method.

For a little over a century the preservation of food hy
canning has heen, perhaps, the most important method used.
It was discovered by Nicholas Appert in France at the time of
the Napoleonic Wars. In his original initial successful experi-
ments Appert used glass containers and his main difficulty
lay in obtaining a sufficiently effective seal after filling the
bottles. But, by careful manipulation, he was able to preserve
successfnlly a wide runge of foodstuffs. When the information
reached Great Britain, a tin-plate container was used for the
first time. The knowledge of this method of food processing
spread rapidly and was taken up by the United States of
America. About 1900, George W. Cobb Senior introduced the
“Sanitary' style of can suceessfully in the United States, and
thig improvement in the container gave a great stimulas to this
method of food preservation, with the resunlt that it is now
probably the most important nsed. '

United States statisties for the year 1942 show that the
total pack of the prineipal vegetables and soups amounted to
2563 million 855 thousand cases of 2 doz. No. 2 cans. .

The extent to which canning has captured the food pre-
servation field is largely due to, the certain control which can
be obtained over the agencies bringing about decomposition.
The processing ov heat treatment of the foodstuff in a sealed
container not only brings about the destrnetion of micro-
organisms, but also inactivates the enzyme system, and, in a
properly filled container, little or no oxygen is present for
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damage to oceur to the product from this source. So effective
has the method been that tinned foodstufls opened after 100
yvears were still in an edible condition(*).

A method which- has developed recently for short-time
storage of foodstuffs is that of chilling. Its snecess depends
chiefly upon careful control of conditions. The successful
transportation of chilled meat to the United Kingdem is a
familiar example to us; less familiar, perhaps, is the success
which has attended the chilled transportation of vegetables in
North America. This method depends for its success on the
slowing down of cellular activity and the maintenance of high
sanitation, so as to avoid an undue load of micro-organisms.

With the inecreasing use of the various methods of pre-
servation .of foodstuffs, it becamd apparent that many of the
foods marketed were either adulterated ov preservatised using
chemical substances which were detrimental to the health of
the consumer. The existence of such conditions foreed the
Governments of the varions countries to introduce laws and
regulations covering the commercial produetion and distribu-
tion of foodstuffs. One of the most notable fizures in this field
was Harvey W. Wiley, the United States’ Chemist, who was
largely responsible for the comprehensive Federal Food, Drug
& Cosmetic Aet, passed in 19206, and known in that country as
“The Wiley Act”’. Since that date fairly eomprehensive food
and drug regulations have been ifitroduced into all civilised
countries and, as scientific knowledge and the techmique of
food processing developed, amendments to the oviginal Aets
were made, gradually climinating those substances which were
known to have detrimental effect upon health. -In addition,
definite standards of sanitation were laid down for establish-
ments handling foodstuffs with the result that, today, proeessed
foodstuffs have now reached a very high standard. TIn fact, it
has been said that the safest food that one ean consume today
is that from a can. i

1 wish now to consider some of the technical aspects of
food processing, in respect fo their dependence upon simple
seientific facts and operations which, in the broader field of
chemical engineering have been termed Umit Processes. The
chemical engineer is not necessarily acquainted with food pro-
cessing, but the successful food technologist is necessarily
something of a chemical engineer, inasmuch as he has to apply
unit operations to the proeessing of foodstuffs. -Some idea af
the extent to which food processing is tied to unit type opera-
tions is given in Table 11I. This table s a modification of one
issued by ““Food Industries’ (°) and shows how extensively the
same unit proecess is used throughout the food processing in-
dustries.
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Time will not permit of an extensive examination of this
table, hut it wiil be profitable to eonsider a simple example of
the way in which the information may be applied to a partie-
ular problem. Under the heading of ‘‘Mixing and Blending”’
the following types of plant must be considered: Mixers;
sifters; sieves; blenders; kneaders; heaters; dissolvers; agi-
tators; refiners; emulsifiers; homogenisers; conges; co]lmd
mills and stirrers, Tor the sake of argument let us assume
that we are attempting to preparé a soup powder from de-
hydraied vegetable powders, plus a thickening agent and
certain flavouring materials. It will be obvious thai sinee all
the ingredients are powdered only certain types of the machines
listed above ean be of use. Also, the proportions of the vari-
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ous ingredients used and the total output required will have
a beaving on the gquestion. It is usual, unless there is some
other objection, to mix the ingredients progressively, starting
with those which constitute the simallest part of the mix. For
example, in our assumed case, let us suppose that the formula
for the soup powder was:

Dehydrated potato powder 35%
a carrot 26%
» cabbage ,, 15% .
" ohien 12§%
Thickening agent (flour) 10%
Salt 2%
Mixed spices 1%

In this instance the mixed spices should be thoroughly mixed
with the salt and the resulting mixture then mixed with the
thickening agent, and so on, until a complete mixture is pro-
duced. Such a procedure ensures that the spices being the
smallest ingrédient, ave thoroughly blended through the final
product. Having satisfied ourselves, from laboratory and
organoleptic tests that our produnet is right, how do we go about
setting up plant for its manufacture?

The first consideration is that of the quantities likely to
be required. If the market is to be tested with the produet,
some type of pilot plant will be required. This can quite con-
veniently be pictured as a rotating horizontal c¢ylinder with
internal baffles made from a metal drum with, perhaps, a mueh
smaller unit for mixing the smaller ingredients, or to avoid
this latter plant, we may make a large mix of the flour, salt
and spices and store this mix, adding the required amount to
each mix of powdered vegetable. Such an approach will pro-
bably tide us over the initial production period, so long as we
have proved that the matevial of which the pilot plant is con-
structed has no deleterious effect upon the product. Let us
assame that the produet proves popular and the business is
expanding rapidly and appears to justify full-scale plant tor
the manufacture of the product. Such a step is going to involve
considerable capital, and before making any commitments, it
is very necessary that the industrial chemist should examine
“every avenue of information both as regards this problem of
mixing the ingredients and such other operations, e.g. packag-
ing. that the praduction of the article will involve.

Referennce to Table 111 shows that all foodstuffs listed
involve mixing and blending in the processing in one way or

_another. Eliminating those which do not apply to our problem,
_such as beverages, the industrial chemist will make himselt
familiar with the mixing and blending operations used in other
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food processing plants. 1f he is not satisfied with the infor-
mation obtained he may then study nmiixing operations as ap-
plied to substances other than foodstufts, but generally speak-
ing, he is most likely to find the answer to his problem inside
the food industry. However, it is just possible that he will
not find a satisfactory answer, and he may then be compelied
to fall back on the inventive 'genius of the chemist and engin-
ger, to produce plant which will give the desired result.

It may be well asked what constitutes a satisfaetory speci-
fieation upon which to base the purchase of plant. 1 believe
it should be hased on the following factors:

(1) Snitability.—It shoiild be able to produce a product
of the desired quality. It presupposes that it is constructed
of suitable material and performs its operations so efficiently
that an article of even and slandard quality is possible,

{2) Capacity. —The plant must be of the required capacity,
ie. 1t must have suifficient capacity to produce the required
annual ontput having regard to time lost by breakdown, vepair,
overhaul and eleaning.

(3) Mechanical Sunitability.—The plant should be construc-
ted in a sound way and of material which will give it sufficient
strength for a good working life. The best engineering mater-
ial for its construction may not he suitable on account of con-
tamination of the product and compromise may be necessary,
but in most cases, it is unwise to sacrifice quality of produect
except as a last resource. The drive, eie. of the plant should
be as simple as possible and the controls placed so as to make
its operation easy.

(4) Relation To Other Plants.—Processes may be bateh or
gontinuous, and this factor must be carefully considered so that
the machine will fit in to the flow of pr{)duction without eaus-
ing a bottleneck of any deseription.

(5) Labhour—A pOmt often overlooked in the installation
of plant is the convenience of the opervator and the majitenance
staftf. Plant shounld be so installed that the operator can eontrol
the plant with the minimum of ineconvenience. With regard
to maintenance, lubrication should be cffective and easily ap-
plied, and the dismantling of the plant, when necessary, should
be as simple as possible.

(6) Cost.—It is admittedly false economy to buy cheap
plant, whieh will not fulfil the purpose required, hut this does
" not mean that the most expensive plant is necessarily the best,
ot that the most suitable plant on other eounts is going to prove

the most economical. The first question to be considered is-

the duration of daily opevations. Some plant will operate
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continnously and other only intermittently. Naturally, plant
expeeted to operate continuously for any long period must be
of good construction and give reliable performance. Conse-
guently, a higher ountlay is justified than if the plant were only
to be required to operate for short perlods at a time. Careful
consideration should also be given to the capital cost in relation
to the operating cost. For example, if two machines were under
consideration, one costing £4000 and the other £5000, the

former requiring two operators.and the latter one operator,

while the power consumption of the former was half that of
the latter, some carefifl consideration would have to be given
to these facts and others bearing on the question before a
decision eould be arrived at.

(7) Obsolescence.

Plant value is depreciated annually,

.making possible replacement at some future determined time.

Meanwhile, however, a new process or machine beeomes avail-
able which renders the old machine obsolete. Tt is generally
good policy to make some provision for this eventuality, This
may be done by purchasing cheap plant for short life and re-
placing later, but it may be bad poliey inasmuch as the plant
will probably not be satisfactory on other grounds. Conse-
quently, it becomes evident that the greatest possible care is
necessary in the purchase of the most smitable plant in the
first instance if the hughear of obsolescence is to be minimised.
In other words, the food technologist must keep abreast of the
latest developments so as to aveid the installation of plant
which is either obsolete or likely to become obsolete.

Foodstuffs are essentially commoditics with a fairly steady
demand and as such should reach the conswmer at the lowest
possible price. Hence there is a responsibility .on all connected
with the food industry to maintain all possible efficiency and
this ean only he achieved by a wide knowledge and constant
study of developments. It is a truism that when food becomes
a luxury, human suffering and strife are only around the corner,

Referring once more to Table III, it is of interest to con-
sider briefly some'of the headings given under Unit Operations.
Some are essential to all food industries, such as Packing,
Power Transmission ete., and are basic to factory operations.
Others. again. may be more -important in food processing than
in other industries, Refrigeration is such a unit operation.
Generally speaking one usually finds considetrable attention
paid to one or more of the unit operations involved in a
particular. food industry, and insuffieient attention devoted to
others. In this country, particularly, quite inadequate atten-
tion is paid to the Measnrement and Control Process Variables.
A good deal of rule of thumb is still praeticed with incvitably
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poor results. This may be due to our isolation from the major
industrial eentres of the world. In these areas thére are avail-
able extremely reliable recording and controlling instruments
for almost any required process. These arc gradually being
introduced into the food processing industry in this country,
but their application is as yet by no means extensive or com-
plete. Bo certain, for example, is the operation of these instru-
ments in the control of canning operations that the State of
California will not permit a c¢an, produced in that State to be
offered for sale unless the retorting or processing of the hatch
has passed the State Inspector who chegks the processing con-
ditions from the chart of the recording thermometer which it
is necessary to install on every retort used for the production

of canned .foods in that State. The provision of recording,

controlling thermometers on the retorts in the canning seetion

of the Government Food Processing Factory at Pukekohe at.

the beginning of this year is, as far as my knowledge goes,
the first case of the application of these instruments to canning
procedure in this Dominion, yet, in many areas where quality
canned foodstuffs are being produeed, their use is constdered
absolutely essential for success. .

In one New Zealand factory where conditions were any-
thing but good I found that the Company had a very low pet-
centage loss of canned goods.. When 1 learned the processing

wonditions the answer was obvious. - The company, in order -

to play safe, grossly overprocessed the goods. The result was
a very Seeond-grade product, coming from first-class raw
materials. - Good instrumentation of their retorts would have
helped them to improve their goods and would have reduced
the amount of steam used.

The use of air conditioning in the processing of foods 18
as yet in its infancy. Often a product suffers deterioration
on account of the conditions under which it is packed. Condi-

tioning of air has been found necessary in the packing rooms

in dehydration factories to avoid uptake of moisture hy the
product from the time it leaves the dehydrator until sealed in

its package. However, it should be appreciated that air.con--

ditioning confers other benefits than the mere reduction in
humidity and control of temperatare. In a good system con-
siderable amounts of the dust and micro-or ganisms are removed
from the air by passage through suitable filters, solutions or
Sprays. Gonscquentlv, if a foodstuff is sensitive tn atmospherlc
conditions, ov if it is being produced in.an area where air-porne

contaminations oceur, the use of aw conditioning should reeccive

serions consideration, : -
Sanitation is always important in the food mdustly and
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must always be nppermost in the mind of the food teehnologist.
Tvery phase of factory desigh and operation must be con-
sidered from the point of view of maintaining elean and sani-
tary conditions, both in the factory and its environs. The kind
of - foodstuff being prepared will determine the  tiethods’ of
cleansing which can be adopted. Obviously the use of the
stenm hose is unsuitable in a flour mill.  Education of staft
in elementary hygiene is most desirable and the chemist has
the vesponsihility of setting the standard and the example,

Heat is used a great deal in food processing and a know-
ledge of the prineiptes of heat transfer and the properties of
steam, is usually an essential prerequisite to the proper opera-
tion of a food fuctory. It often-happens that heat in the form
of steam. is applied to procure a certain result, which may not
be achieved in praectice. This failure may often he due to some
defeet in the installation and before making other changes a
eareful cheek should be made of the steam system to see that
it is funetioning as planned. Valves that .leak, non-return
valves installed the wrong way arvound, steam fraps with only
half the necessary eapacity, eic., often give rise to those
baffling failures which occur from time to timd.

T wust puass now to a econsideration of the future of the
food processing industry; the developments which ave likely
to oceur, and the outstanding problems of a technieal nature
$till reguiring solutien. Ti the aims expressed by the Ilot
Springs Conference ol 1943 are to be achieved to any degree
Ahere must be a great expansion of the food processing industry
and to this end it will he profitable for a continuanee and
expansion. of research in these fields to he actively pursued.

As you all know, a ¢ourse in Chemieal Engincering is now
heing established at Canterbury University College, and 1 hope
the day is not far distant when a Chair of Food Technology
can be esiablished by the University of New Zealand. ‘When
one considers the importance of foodstuffs In the national
economy of New Zealund, it-is a cause of wonder to me that
such a Chair hag not been established eavlier, and if theve is in
the community anyone who wishes to henefit the people of this
: Dominioiy there can be no betterobjective than the endowment
of a Chair of Food Techiolozy. T have heard it stated that
such a Chair would eonflic? with the work on the Nutritional
Aspeets of-Food now handléd by the Home Science Depart-
ment of the University of Otago, but I can only say that L can-
not see any possibility-of this, as their funecfions would be com-
plementary, not overlapping, and would ultimately strengthen
each other. There ig a greatneed for moye fundanmental know-
ledge of -foodstufts, and in particular a more complete elueida-

Om
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tion of the nature of enzymes is urgently needed. Another
basic need, both in the animal and vegetable fields, is the
necessity to produce raw material suited to the various food
processing operations. We have probably in this country
dchieved more in the case of animals than in the case of plant
products. Sofething has undoubtedly been achieved in the
case- of, wheat and the development of Cross 7 is an eloquent
tribute to the work of the Wheat Research Institute. We
have, however, a long way to go as yet in the case of fruit and
vegetables. TFortunately, the demands of war have focussed
our attention on these products, and it is to be hoped that a
study of modern methods of cultivation and selection will re-
sult in more suitable vaw materials being available to the
factories in the future. To achieve this result some changes in
our farming practice and marketing of the raw material may
be necessary,

When a fuller knowledge of the seience of sgenetics is
applied to the raw materials for food, new varieties or breeds
will be produced, having characteristics more suitable for
human nutrition, and iheir introduction may mnecessitate
changes both in our farming and processing practice. We must
always be alert to take advantage of any such developments.
It is becoming more and more necessary for food proeessing
plants to handle only the best'of raw material if good products
are to result, AR

Inside the factory itselt developments involving changes
in technique and better control of existing techniques are fore-
shadowed. In this eonnection packaging offers a very fruit-
ful field for the reason of the growing shortage of certain
packaging materials and the introduction of many new types.
Cellophane was the forerunner of these, which include rubber-
like materials such as Pliofilm, Koroseal and Cry-o-vae, certain
classes of plastic materials, greatly improved fibre boards, and
aluminium containers. Artificial refrigeration is now capable
of many new developments and its applieation to many pro-
ducts in new ways is hound to develop in the future. 1t may
mean changes in our existing-freezing industry, but it may
also make possible export markets for new food produets from
this eountry. For example, the distribution of quick-frozen

vegetables to the Pacific Islands~from this country is a defi-
nite possibility, quite apart frofi¥ the possible development of
guick-frozen foodstuffs for our own use. The use of air con-
ditioning is also likely to be extended and developed, giving
more certain control over conditions inside the food factory.
With this can come greater control by the more extensive use
of industrial instruments and it should he pointed out that
many applications of electronics are possible in.food proces-
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sing. The use of high vacuna is now commercially praetical
and the molecular still has already beew exploited for the con-
centration of Vitamin A from natural oils. Radiant heat has
been applied experimentally to the drying of dehydrated food-
stuffs and while too expensive as yet to remove the bulk of the
moisture, is useful in removing the final few percent. of water
required. An extremely interesting application of high fre-
queney current for the prodution of heat, though it is as yet
only experimental, is in the processing of canned goods. If
it can be perfected and placed on a ecommereial basis it can
readily revolutionise the canning industry.

Other possible advances may no doubt suggest themselves
to thoserfamiliar with food processing, but sufficient has been
given above to indieate possible advances. Some new funda-
mental knowledge of a foodstuff may bring in its train a new

approach and radieal alterations in the methods adopted for -

its preservation.

Some mention should be made of the great success which
atiended the rationing and distribution of foodstuffs on a
scientific hasis in the United Kingdom during the war, period.
The Minister of Food, Lord Woolton, based food rationing on
the adviee given him by nutritional aunthorities, headed by
Sir Jack Drummond. A comparison of the diet in the United
States. of Ameriea, Canada and the United Kingdom is given
in Table IV, and it shows that, in spite of the great shortage
of food which existed in the United Kingdom, a fairly good
standard was maintained. No essential element of the diet
tell to a dangerously low, level, though of conrse, palatability
suffered and the pangs of hunger were not entirely blunted.
[ cannot do better than quote Lord Woolton in this connec-
tion (¥} :

““We were saved from starvation by the application of
scientific knowledge to the problem of securing the right foods,
not to satisfy our appetites but to give us nutrition . . . . We
must never return to starcliy satisfaction and forget that food
is the tuel of human hcalth.’’ :

Here we have a magnificent example of what can be
achieved in the solution of i food shortage problem, hut it
should be realised that even under the stress of war the people
of the United Kingdom hzd a better diet from a nutritional
point of view than the inhabitants of many countries eyer en-
joyed in the pre-war years. If we have the will to apply our-
selves to the task, not only can we assist in the solution of
world food problems, but also we can improve our own diet.
Much can be done in New Zealand if all contribute their share
and realise that continued effort is necessary. for its achieve-
ment.
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TABLE fV . Gshmated Supplies of Nutrients Avallable for Civlian Consumplion.
(Per head Per Day}
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I have attempted io cover i very large field but one which,
1 feel, must, in some aspect or ancther, he of interest to every-
one. lt may be that T have attempted too much and have not
diseussed in sufficient detail one or another of the technical
aspects of Ifood Technology, but 1 excuse myseli on the grounds
that addresses of this nature should, if possible, reach a larger
audience than members of the two Institutes. Furthermore,
it is surely of value at a Conference where detailed research
papers are heing presented, to be able to relax and gajn some
more gencralised picture of some important phase of our work
as chemists. My only apology is that I feel that 1 have not
been able to present the subjeet as well as it descives.
(1) United Nations Conferénce on Food & Agriculture, 18th
May 1943, Final Act & Section Reports.
(2) Statistical Yearbook of the League of Nations 1941.42.
(3} J. G. Bennett -~ Coal & Chemieal Industry. 1st J. Arthur
Reavell Tecture, 1944, .5
(4) Drummond, Lewis & Macara. Chemistry & Industry, 57,
: 808, 827, 914. - '
(5) Flow sheets of the Food Pfoeessing Industry. ““Food
Industries.”’ ‘ .
(6) Osman Jones, “Modern Methods of Food Preservation,’”
2th- Streatfield Memorial Leeture, 1945.
(7) The Rt. Hon. Lord Woolton, ““Science & Reconsiruetion
in Britian,” International lndustry, Vol 26, No. 3, 89
(1945) .-
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REPORT ON COUNCIL MEETING OF JULY 5th.

The President, Dr. J. C. Andrews, occupied the chair.
Others present were, . White Auckland; D. H. Freeman,
Wellington; 8. H. Wilson, Canterbury; J. K. Dixon, Otago;
L. Wilkinson, Assistant Secretary, and W' G. ITughson, General
Secretary-Treasurer.

The Viec-President was unable to atiend.

RLECTION TO FELLOWSHIP :—A discussion took place
on the standard for the election of persons to the Fellowship.
1t was recommended that Branches eonsider adding to Rule”
9 o further clause. The suggested clause provides that persons
who :(—“have obtained in the opinion of the Membership Com-
mittee the requisite degree of merit after being engaged in
important analytical, industrial, consulting ov other work of a
veneral or specialised chemical eharacter® shall he cligible for
the Fellowship.

SALARLES OF CHEMISTS:—Dr. J. K. Dixon as repre-
sentative of the Institute but morve particularly as the repre-
sentative of Government Chemists was appointed a member
of the sub-committee which prepared the general case for the
Protfessional Groups and was also appointed witness to appear
before the Consultative Gommittee on hehalf of the Scientific
Ofticers’ Group. A resolution of appreciation for the work
done hy Dr. Dixon and other members of his committee in
“preparing and presenting salary claims was passed by Council.

A copy of the claims has been sent round the wvarions
Government Laboratories and is now in the hands of the
General Secretary from whom it can be horrowed for short
perieds. . '

CHEMISTS’ EMPLOYMENT REGISTER :—The Registor
is now firmly established and all members have, received a
statement of its aims and objeets. The cost for this finangial
vear will be borne by the two 1 nstitutes; thereatter an annmal
¢harge will be levied on”all members desirous of receiving
notification of vacancies. ©

PINANCIAL:—The President has prepaved a financial re-
view of the Tnstitute since its inception and this will be ciren-
lated to Branches preparatory to further consideration of the
problems during the period of the annual Conference at Palm-
ergton North. -
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JOURNAL:—It was decided to increase the number of
Journals ordered per issue in order to be able to supply new
members with the complete series for the year. Local members
are also asking for the Journal and other requests are coming
from advertisers and from abroad.

ANNUAL CONFERENCE:—It was decided to send Con-
ferenee Programmes to firms advertising in the Journal and to
offer sets of Conference papers to members not attending Con-
ference at a cost of 5/- per set of 24 papers.

The Conference Committee has estimated -the Confererice
fee ecovering hire. of halls, cyclostyling of papers, morning and
afternoon teas, ete. at £1 per member. This fee was agreéd to
by Council.

CHEMISTS IN INDUSTRY :—In a letter from Dr. Dizon
to the General Secretary suggestions were made as to ways and
means of reeruiting graduate ehemists to Industry. This letter
will be cireulated to Branches and discussed more fully at
. Conference,

EXPENSES TO MEMBERS OF COUNCIL ATTENDING
MEETINGS :—It was resolved that this matter be considered
by Branches and discussed at Conference, at the meeting of
Council-in-person. . =

- MEETING OF COUNCIL-IN-PERSON —Annually a meet-
ing of Council-in-person is convened where delegates from the
Branches attend and are allowed approved travelling and
accommodation expenses. It was decided that the Couneil meet-
ing set down for August 30th at Palmerston North, should be
the annual meeting of Council-in-person but that delegates
should be allowed expenses for one day only, and travelling
expenses.

LABORATORY ASSISTANT’S CERTIFICATE:.—With
the recognition of this certificate by the Publie Service Com-
missioner a number of applicaticns have been received to sit
the examination. It was decidgd;thﬁt a, pass in Matriculation
in the current year would be accepted in lien of Theoretical
Chemistry. It was also decided that passes in University sub-
jeets would be accepted for the certificate.

EVIDENCE QF ACADEMIC QUALIFICATIONS :—The
Membership Committee is to be asked to consider how appli-
cants ean supply, most satisfactorily, evidence to academic
qualifications when submitting applications for enrolment as
members of the Institute,
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ELECTION OF. FELLOW.

Mr. N. L. Wright, Consultant, Auckland, was recently
elected a Fellow of the New Zealand Institute of Chemistry.
Mr. Wright was for a long period Scientifi¢c Tiaison Officer for -
the Department of Scientific and Industrial research in London.
He is a2 Fellow of the Royal Institute of Chemistry and holds
the Diploma of the Imperial College of Science and Technology
London.

ELECTION OF ASSOCIATES.

Council has raueh pleasure in announcing the following
newly eleeted Associates:— '

Mrs. D. D. Perrin, Assistant Chemist, Dairy Laboratory,
Wallaceville, was formerly engaged as Chemist’s Assistant at
the Government Laboratory in Christehureh. Mrs. Perrin who
was a graduate of Canterbury College, was known to many as
Miss Wood.

Mr. D. D. Perrin, Assistant Biochemist, Wallaceville, grad-
unated M.Sc. in Chemistry in 1944, He was University Senior
Scholar in Chemistry in 1943.

Mr. A. P. OQliver B.Sc¢. who is now engaged as Chemist to
Greenwell’s Ltd. Auckland, graduated from Victoria College in
1940. He spent two years with the Chemical Seetion of the
Agriculture Department and four years with the N.Z. Navy on
radio-physies.
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BRANCH NOTES

AUCKLAND BRANCH.

The speaker for May was Mr. ¢, W. Firth, M.Sc , AMICE,
late geologist to the Superior Oil Co., in N.Z:, who spoke on
the subject ““The Search for Ol in New Zealand.” '

Mr. Firth stated that the source of oil was to be found
in marine animal life particularly Polyzoa growing under
sheltered conditions. Otl had been produced artificially in the
laboratovy from organic matter, and these experiments had
thrown a good deal of light on the origin of o#l in its natural
state. Coal was derived from vegetable matter and not animal
life as is oil. The difference between asphaltic and paraffin
hase oils is that the former is an intermediate stage in the pro-
duetion of the latter. Asphaltic hase oils were long neglected
becanse they required different methods of refining, eracking
and hydrogenation, hut once these problems had been overcome
they. were highly prized because they gave more high-octane
petrol.

For oil to hecome available, there riust he source rocks
which give vise to oil, and almost any marine strata-may do
this, and secondly, some structure by whieh the oil may be
trappefl, a domed stratum, a fault where souree rocks run up
against impervions rocks, or an overlay. New Zealand had a
very large number of oil seepages, but most of the oil has
already gone. The conditions in the various aveas of New
Zealand were deseribed. Small gquantities of oil exist at Kotuku
in Westland, and at Moturea in Taranaki, but nowhere else in -
these provinces. Petroléum is definitely found in Taihape and
Taumaranui. hut enly in faint traces.

For detecting oil in rock, the rock is triturated with ace-
tone, filtered into a tesi-tube, and distilled water added. The
slightest trace of oil, gives a cloudiness in the liguid. Pros-
pecting for oil in New Zealand-had been encouraged by the
Petroleum Aet, 1937 which granted concessions to prospectors,
and was given a further impetus hy the great need for oil for
military purposes after Pearl Z[—Ig,fbour.

The speaker outlined the methods of prospecting. These
included detatled surface surveys, micropagednogical examin-
ation of drillings, and geophysical methods. I'he chief of these
latter was the seismic method, which involved selting off
charges of special dynamite at a depth of about 200 feet, and -
measuring the time taken by the e¢arthquake waves, reflected



Jouwrnal of The New Zealond Institute of Chenviglry. 29

from strata lower down, to reach geophones stationed at certain
points on the surface. During drilling, resistivity of the various
rocks is measured and recorded electrically, and yields usetul
information. )

Discussing methods of drilling, Mr. Firth stated that under
good conditions, modern high tensile steel drills can excavate
a hole 18 inches wide at the rate of 100 feet per hour. While
drilling, a. eolloidal bentonite mud is forced in through the
centre of the drill. This lubricates the drill, seals the sides
of the hole, and floats off the chips. Samples can be taken
out with core harrels at appropriate depths; without removing
the drill, and can he guickly examined for foraminifera. He
coneluded by saying that there was very litile prospeet of any
speetacular discovery of oil in New Zealand.

The June meeting was addressed by Mr. D. MeClure, of
thé Research Dept., Amalgamated Brick and Pipe Co., New
Tsynn, on “‘Ceramics.”’

In a general survey, the speaker covered the whole field
- of ceramic manufacture in New Zealand, which was a surpri-
singly wide one, and illustrated it with. various exhibits from
his own works and those of other manufacturers. He empha-
sised the difficulties with regard to insufficient and. inexperi-
cnced man-power and the need for keeping up production with
which they were faced in the manufacture of very large quan-
tities of table ware at New Lynn. The mecting eoncluded with
a display of personal pottery by Dr. Briges. '

The July meeting was addressed by Mr. F. H. Sagar, M.Se.
of the Physics Dept., AU.C., who dealt with ‘‘Low Temper-
ature.”” The speaker pointed out first the need for accurate
methods of measuring temperature at levels far beyond the
range of the ordinary Mercury in glass instirument, and the
deviees used were:—The constant volume hydrogen and helium
thermometers; the constant pressure hydrogen and helium
thermometers; vapour pressure thermometers, and finadly,
instruments depending on the variations in electrical resistance
with temperature. He discussed the limitations of each method, ;
and then went on to deserib@ methods for obtaining very low
temperatures. The lowest temperature so far seecured was by
de Haas in 1935, viz., .005°A. was obtained by making use of
the fact that eertain salts, particularly gadolinium sulphate
and alums give out heat when placed in an intense magnetic
field. 1f this heat is continuously withdrawn, a large measure
of eooling can be secured. Mr. Sagar concluded by pointing
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out the value of research at low temperatures in verifying the-
fundamental laws of Physics, and was aceorded a hearty vote
of thanks.

PERSONAIL: NOTES,

Mr. H. D. Orchiston has left the New Zealand Farmers’
Fertiliser Co., for Morcom Green Ltd., Onehunga.

Mr. P. D. Horne has returned from New Plymouth to the
Auckland Laboratory of the New Zealand Farmers’ Fertiliser
Co. .
Mr. George Dingley has veturned to civil life from his
appointment with the Commonwealth Ministry of Munitions.

Mr. A. W. Mackney of Forest Products, Penrose, is at
present in Australia.

-
WELLINGTON BRANCH

‘“Chemists in the Indian Service,”’ was the title of a talk

by Dr. H. E. Annett in June. The lecturer did not attempt

~ to give an account of actnal Scientific work in India. He dealt
with the method of entry into the service, conditions within

the Service and with chemical work in general, though mainly

with the work of the chemist in the Indian Agricultural Service.

The development of seientific serviees, as such, in India
dates back to only a matter of about 40 years. The Indian
Civil Service could only be entered as a result of a very diffi-
cult competitive examination. The members of this became
either administrative or judicial officers. The need for speeialist
officers in Engineering, Education, Forestry, Agriculture ete.
was soon leeognised, and in time‘, ag the numbers of -these
officers increaged, they were organised into separate Services,
such as the Indian Eduecation Senvice, Indian Forestry Service, -
Indian Agricultural Service and so on. The conditions for
entry into the Indian Agricultural Service involved the posses-
sion of an Honours Degree of a British University, as well as

+appearance hefore a special Selection Committee. In the early
days, pay and prospeets were mith less attractive in the later
vears of service of members than those obtaining in the Indian
Civil Service as such. Conditions were however soon improved,
so that the man in the Indian Agriculiural Service was placed
in a position which compared favourably with those obtaining
in the Indian Civil Service.
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Reference was made to the practiee of granting study leave
available” overseas to Researeh officers. In many scientifie
departments in various countries, the time arises when a
scientific man must sacrifice his scientific eareer, in order to
take promotion to an administrative post, beeause he would
otherwise lose heavily financially. Frequently, in such a case,
“scientific work suffers. This position was overcome, in the
Indian Agricultural Service, by the establishment of a Selec-
tion Grade to which a man, whose work was recognised as
heing above the average, could he promoted after 15 years
service. The Selection grade earried higher pay and pension,
and appointment to a Directorship of Agriculture wonld mean
very little financial benefit to a scientist who was already in

the Selection grade.

Tarly experiences in Chemieal work at the Agricultural
Research Institute a$ Pusa were desceribed. At that time there
wag no gas.or electricity or up-to-date water supply. Gradually
however, up-to-date Research Laboratories were built at Pusa
and at various Provineial centres throughout India. It was
stated that in-later years fucilities for the scientific worker in
India were at least as good as those obtaining in England.
Fixcellent scientifie lihraries were established in every centre
and few overseas workers had aceess so readily to such good
libraries. . a .

The assistants were mainly Indian and many of these
proved themselves so capuble that they now hold posts in the
Tmperial Service. Tribute was paid to the work of the late
Dy, J. W. Tieather who took such great eare in the training
of many of these men who afterwards rose to important posi-
tions. |

Most of the work was published in Memoirs and Bulletins
in India itself. Tn some ways this was unfortunate since many
workers overseas did not have access to these and much excel-
lent scientific work done in India is unknown to outside
workers. . . :

" The Agrienltural Chemisgty hesides heing responsible for
routine work and Research work on his particular problems,
was usually also. Professor;of Chemistry in his local Agricul-
tural College. So that he cgmbined teaching with his other
work. In the early days he Had to work at almost any Agri-
cultaral probiem, but gradually planters established their own
Research stations and finunced them from their own funds.
The Indian Tea Association built up a very suceessfnl organi-
sation. ander the direction of Dr. H. H. Mann, who had been
a member of the Indian Agricultural Service. His work put
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the tea indusiry on its feet. The Indigo Research Station also
catried out excellent work and counld have saved the Indian
indigo industiy but the planters would not take advantage
of the advice offered. In recent years numerous up-to-date
sugar cane factories have heen established throughout north-
ern India. One of the largest combines wisely obtained the
services of Noel Deer, one of the best known men in the sugar
world at the time. He was paid well and this policy of selecting
a good man and paying him well amply justified itself. -

The talk made reference to various humourous episodes
which occurred during the career of the lecturer.

Some twenty members of the Branch paid a visit to the
Ford Motor Co’s works at Lower Hutt during July, and after
being entertained at morning tea by Mr. Jackson, the General
Manager, were conducted through the plant and shown the
Company’s war-time activities which include the reconditioning
of war-worn jeeps, the manufacture of hand grenades, and the
assembly and testing of shell fuses.

PERSONAL.

At the August meeting, Wellington Branch Book Prize for
the best first-year student in. Chemistry of Vietoria University
College was presented to Mr. A. & McDiarmid.

Mr. J. A. D. Nash, who has been acting as Liaison Officer
of the D.S.IR. in Australia; has returned to Wellington.

——r——p———

CANTERBURY BRANCH.

-

The Canterbury Branch is levoting its*1945 programme
to a series of lectures on possible developments in New Zealand
industries. As it was felt that.such discussions usually fail
through lack of appreciation of ceonomic factors, it was decided
to begin the series with a talk on “Economic Aspects of In-
dustrial Development in New Zealand.”” This was given at the
April Meeting by Ilying Officer C. ¢. B Simkin, Senior Lee-
turer in Economies at Canterbury College, at present in the
Meteorological Office at Wigram.

He began with 2 consideration of markets for home pro-
duetion which can be expanded in four main ways; by pop-
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ulation increase, by raising the level of real income, by opening
export markets further, and by replacing imports in the home
market. National inerease in population is small, and large
seale Immigration unlikely, we are certainly not entitled to
count on it. An increase in real income depends partly on
increasing tarm exports by finding new markets, since British
‘demand is unlikely to inercase if only because of population
difficulties. Tt depends also on our own: imdustrial expansion,
and hence on technological estimates of the type which are to
be discussed in the lecture course. Colin Clark estimated that
New Zealand’s real income increased by 2.7 per cent. per year
between 1925 and 1937 hbut estimates of future increase are
complex and uncertain. It would he rash in view of the emerg-
ing competition of syntheties with our exports to base any plan
of industrial expansion on an optimistie estimate of the growth
of real income. The prospect of cxport markets being found
for our secondary industries is not bright, distance from any
potential customers and high transport costs being serious
handicaps.

The securest prospect for developing New Zealand manu-
factures seems'to he in replacing imports on the home market.
In the period 1935-39, imports averaged £48M per annum, and
the output of sceondary industries £62M (excluding those pro-
cessing primary produects). If our secondary industries could
completely oust imports, they would expand by 75-80 per cent.
This upper limit is however fantastically high, as the following
table shows. Only one quarter of our normal imports are con-
sumers’ goods, a fact which will surprise those who imagine
that the bulk of eur imports are semi-luxury articles. The bulk
of our normal imports are materials and equipment needed to
keep our local industries going.

Mr. Simkin discussed the table in detail, without any com-
fort for optimists being discernable. Possible expansion is
seen in the textile and clothing industries, provided they can
weave cotton, linen, silk and vayon. - Other likely industries
are wine spirits and tohacco, cosmeties and patent medicines,
canned fruit and jams. To a lesser extent the engineering in-
dustries may further develop assembly plants, for household
equipment mainly but perhaps also for industrial machinery.
Ceramics, glass, leather, paints and varnishes, paper and rubber
give some prospect. No spect$ular developments seem likely,
but the cumulative effect of many small expansions can lead to
appreciable industrial progress.

Substitution of imported goods will -lead to a fall in the
standard ot living unless New Zealand manufacturers can pro-
duce the same quantity and quality of goods at the same price
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as the imports they replace. This is not o greal deal to ask
since our manufacturers arve sheltered by high transport costs
tor imports as well as by duoties up to 150 per cent, and in
recent years by an expensive and dubiously efficient system of
import control, which has created an acute danger that the
New Zealand consumer will be forced to pay through the nose
for a limited range of inferior produets, and he cut off from
any reasonable hope of enjoying the standard of living offered
by the world markets. The industrial development of New
Zealand is by no means the same thing as the economic pre-
gress of the couniry. I industiial planners are anmoved by
consumer difficulties, they would do well to note the danger
of too much industrialisation 6n their own sechemes. The bulk
of our imporis are equipment and maierinls whieh ave elements
in manufacturing costs. If local industries are developed at
the expense of this class of imports, the danger emerges that,
not.only will the standard of living suffer, but industrial ex-
pansion itselt will run foul of vising costs, caused by dearcr
or inferior local products replacing cheaper or superior imports.
A similar danger arises in regard to the export industries. If
industrial expansion raises export costs too far, it will reduce
cxport receipts and so the tunds available to purchase the im-
ported materials on which our scecondary industries so heavily
depend. ' -

More important however ave the reactions on our major
market—DBritain. The British people must export or die, they
must export theivr manufictures to import food, and must buy
Irom those who buy from theni. It may he argued that in-
dustrial expansion is worth some sacrifice in our living stan-
davd becaunse it will protect us from depressions. We should
have to sacrifice it very far to obtain a substantinl degree of
economic stability by this method, and better means exist.
Depressions here are produced Ity slumps in exports, and can
he avoided by stabilising exports. The British Government
has expressed its anxiety to enter into long term supply con-
tracts with the Dominions to promote greater economic seenri-
ty. Such contracts promise great advantages to New Zealand,
but are unlikely to he granted if we are determined on a
mutually damaging policy of sell;pufficiency. ,

These remarks must not be epnstrued as a condemnation of
any industrial expansion ov industrial planning heve, but the
limitations and complexities of the problem musi be under-
stood. The growth of an informed technical opinion is highly
desirable, it only to correct the propaganda of ignorvant en-
thusiasts and axe-grinding vested interests. Serions and res-
ponsible planning can help to prepare us for the economie ad-

o
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justments which will be forced on us if our export trade is
damaged by the competition of margarine and staple fibre.

A vigorous discussion followed. Commenting later on
some of the points raised, Mr. Simkin said that advocates of
industrialisation sometimes argue that we ean make our sterl-
ing go further, and intlict no harm on Britain, if we import
materials-for local industries instead of finished-goods. This
argument is valid only if sueh an expansion ean be effected in
our consumption of manufactures that funds previously used
10 import finished goods ave exhausted by the purchase of
materials. Such an expansion would require cither a reduction
in the relative prices of local manufaetures through an inercase
in the efficieney of local industries as compared with their
overseus rivals, or else an arbitvary and unecononiic diversion
of consumers’ expenditure and productive resources towards
manufacture (e.g. by wvation controls, subsidics, manpower
dirvection ete.). But if this expansien were not effected imports
would fall off, and various mechanisms would operate to equate
exports and imports at a tower level

VALUE OF ITMPORTS AND HOME PRODUCTS IN £M.

Category 1938 1941
A. Consumers’ Goods Lwocal Imports  Local Prod'n.
Imports Prd’n.
1. Food 2.1 55.9 : 1.3 70.3 . (56.3)
2. Beverages 1.7 6.4 1.9 9.5
3. Tobaceo 0.8 - 0.0 .
4. Clothing&e 3.1 7.3 0.5 14.3 {10.0)
3. Houschold 3.0 2.0 1.2 24
Equipment
6. Other 4.0 - 2.0

Sub. Total 14.7=27% 71.6=63% 6.9=14% 96.5=62%(76)

B. thipment _

1. Transport 8.3 59 2.6 4.5

9. Other 7.8 17., 58 2.6

Sub, Total 16.1=29% 7.6= 7% 8.4=17% 7.1=5%(5.7)

C. Manufacturing ‘Materials

1. Textile 3.2 -4 5.5
Picce Goods
2. Other 114 7.9 146 13.2 -

Sub. Total 14.6=27% 17.9= 7% 20.1=41% 13.2= 9% (10.6)

D. Building Materials
Sub. Total 41= 7% 89= 8% 24= 5% 103= T%{8.6)



36 Journal of The New Zealand Instilute off Chemistry.

E. Other

Sub. Total 59=11% 18.4=16% 11.4=23% 28.1=189% (22.1)
Total 55.4 114.4 49.2(37.8) 155.6(122.5)

1941 figures in brackets give values eorrected to 1938 hasis.

On June 1st, Dr. R. J. Mecllroy gave a talk on, “The
Utilisation of Forest Products.’””

The major industries using wood are as follows:—

(1) building, which uses natural woed, plywood, resin-honded
plywood, compressed wood pulp, wood impregnated with urea
plastics, lignin plastic shects. composition of sawdust “and
cement ete.; (2) the ecllulose industries, (a) pulp and paper
(b) cellulose derivatives such as rayon and plasties; (3) wood
carbonisation, yeilding methanol, acetic acid, acetone; and
charenal; (4) acid hydrolysis, giving sugar, aleohol, food yeast
and stock food; (5) alkaline hydrolysis, giving vanillin for
perfumes, flavourings and dye intermediates. In addition
hydrogenation may have possibilities.

The speaker discussed pulping methods in detail, pointing
out that the presence of resins in New Zealand pines is a dis-
advantage when the sulphite process is used but may be over-
come by treatment of the pulp with steam. The ‘‘sulphate”’
process, which uses as chemical liguor sodium sulphide and
caustic soda, is quite suitable for resinous woeds. Kraft paper
is manufactured by this process. Forty-five per eent of all wood
pulp made in the United States is “*sulphate’” pulp. In yield,
quality of pulp, and eost the ‘““sulphate’ process has proved
superior to the older snlpite process. :

The utilisation of hy-products- of the pulping industry
wag eonsidered by Dr. Mcllroy., The relief gases from the
digester are probably not of eommercial importance in a small
plant. The waste liquor econtains sugar and lignin. Production
of alechol from the sugar is practiced in Europe but has not
proved eeonomic in Ameriea wheye cheaper sourees of aleohol
are available. It would probaf)]y be uneecnomic in New
Zealand. . I )

Lignin, in the speaker’s opidion, deserves more attention
as a raw material. Normally tl#® lignin from waste pulping
liguor is bwrned as feul, its somewhat remarkable properties
heing overlocked. It is vesistant to strong acid and alkali and
has possibilities as & structural material in chemical plant.
Lignin condenses with aldehydes and with aniline to form a
thermo-setting plastie. Lighin has been used in Ameriea as an



Journal of The New Zealund Institule of Chemistry. 37

extender or filter for phenolic plastics. Alkaline fusion of
lignin yeilds vanillin but at present the market for this product
does not appear to be large enough to absorb all the vanillin
which could be produced from waste liquor.

In Germany before the war lignin was incorporated in soil
4§ a soil improver. Being an important constituent of humus
lignin absorbs moisture readily. It also absorbs neutral salts
and may thus prove useful for the retention of fertilisers and
their gradunal release to the plant roots.

Some cellulose products including rayon and some of the
newer textiles and plastics based upon cellulose derivatines
were briefly discussed.

Wood carbonisation is carried out in Southland but the
main products are threatened by synthetic proecesses, methanol
by the water-gas method, acetic acid by the product from starch
fermentation and from acetylene.

The Bergiuns and Scholler processes tor wood saccharifi-
cation were outlined. The speaker quoted Irom a critical
survey of the Scholler process recently conducted by American
workers which indicated that the process could not operate
under peace-time conditions unless a considerable return was
obtained from by-produets. In Europe, on the other hand,
searcity of other forms of raw material made wood saccharifi-
cation an economic proposition.

In conclusion it was urged that the sulphite and sulphate
pulping methods should be tried on a pilot plant scale using
New Zealand pines as raw material; a suggestion which was
received with litile enthusiasm by the audience.

—el————

OTAGO BRANCH,

u

At the April meeting of the Otago Branch, Dr. N. L. Edson
spoke on ““The Bislogical Oxidation of Glucose.”’

Since glucose is burnt completely by the great majority
¢ of respiring cells, the mechanism of biclogical oxidation has
been the subject of much emyuiry. There arc two distinet
methods of degradation:—

A. Oxidation witout prior cleavage, the possible sequence
of changes being as follows:—Glucose — Glueose-mouophos-
phate — Phosphohexonie acid — 2. Keto-phosphohexonic acid
— Pentose-monophosphate — Tetrose-monophosate — Pyruvate
— (0, and H,0. This method of katabolism is uncommon,
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confined to miero-organisms, and no more than partially
understood.

B. Oxidation following phosphorylation and ecleavage
(fermentation). into two molecules of triosephosphate or phos-
phopyruvate. This is the usual pathway oi breakdown in
animal, plant and microhial cells. The brilliant and daring
hypothesis of carbohydrate oxidation, the Tricarboxylic Acid
Cyele, put forward by H. A. Krebs incorporates in a single
theory the following facts:—(1) The C, — dlcalboxy] ic aeid
catalysis of Szent Gyorgyi, (2) the oxidation of iso-citrie acid
to a-keto-glutarie acid by iso-citric dehydrogenase {Martius
and Knogp), (3) the function of aconitase which catalyses the
equilibrium, citrie acid = ecis-aconitic acid = iso-citric acid,
(4) the condensation of pyruvate (or triosephosphate) with
oxaloacetate to give ecitrate (Kvebs), (5) the oxidation of a-
keto-glutaric aeid to suceinic acid and CQ, (Krebs), and (6)
the catalytie effects of citrate and other intermediates of the
Cycle on glucose oxidation (Krebs). Work with C,; tracer
{Evans and Slotin) has shown that the primary condensation
produet is probably not ecitric but aconitic acid. One turn
of the Cycle leads to complete combustion of one molecule of
triose. - The Cyele, though Mot immune from ecriticism, gives
a unified coneeption of the breakdown of glucose in muscle
minee, on which most of the experiments were done, and affords
a possible explanation of the production of citric and suceinie
acids by micro-organisms and, by extension, of the synthesis
of certain amino aeids by plants.

The Institute as a whole s not responsgible for state-
ments and opinions appearing in this Journal.

Correspondence should be addressed to Dr. H.-N.
Parton, Canterbury College, Christehureh,

The address of the Hon. Secretary is P.0O. Box 250,
‘Wellington.
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Improvements in our daily life follow one another so swiftly that we tend to
accept them as a matter of course. We note advances in the colour, finish and
texture of cur dress materials or the fabrics which go to furnish our houses. We
even use without surprise entirely new types of textiles and other materials. We
read with only a passing wonder of the strides being made in the prevention and
cure of disease among men and animals, and for our protection, in the detection
of crime. We have ceased to be astonished at the developments which make out
daily round and commeon task, in kitchen, wotk-room and garden, simpler ot motre
enjoyable. We accept without comment the progressive advance in quality of
such entertainments as the cinema and radio. Even in a wotld at war we seldom
pause to inquire how it is that we are still able to enjoy efficient substitutes for the
articles which are temporatily no longer obtainable. 'Or how it comes about that
the evils of undernourishment and the scoyrge of epidemic disease have been kept
so firmly in control. We shall do better to fémind ‘ourselves occasionally that none
of these things come of their own accord. In each one of them we shall, if we
trouble to inquire, find the hand of the research chemist and of the chemical in-
dustry —and not least of the British chemical induostry. The recard of history
shows that British chemists have always been in the van of invention and dis-
covery. It is not the least of Britain’s jusfifications for the regard of other nations
that, even stretched on the rack of war though she is, her sons and daughters,
fleets and armies scattered all over the globe, her chemists have stood to their
task. Today, as in peacetime, British Iaboratories and chemical factories are
wotking with undiminished resoutce and energy to see that
the benefits of sciente are increasingly applied in our daily life.

No. 2 of the ** Services of an Industry” series
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\«—” IMPERIAL CHEMICAL INDUSTRIES (N..) LTD.
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CHEMICALS—
B.D.H. Analytical Reagents
Towers’ Tested Chemicals

'DBifco Culture Media
Chuit Naef & Co., Geneva and

Dr. Grublers’ Mieroscopic Stains and
all pure chemicals in stock

It we do not stoek what you require
—we will get it.

_ Quick Service and a Trained Staff is a
guarantee of satisfaction.
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'J. W. Towers & Co., England
-Barnstead Automatic Stills
:Pyrex Glassware
¢« ' A H. Thomas, Philadelphia
. Hellige Potentiometers
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“WILCO”

LABORATORY
METAL-WARE

A comparatively recent
addition to our business
is the manufacture of
laboratory metal-ware
such as: —

Ovens,

Gas Burners,

Water Condensers,
Inenbators,

‘Water Baths,
Stands, various, etc.

Besides the regular types of apparatus, our workshop staff
is capable of making up special apparatus to customers’
own designs. In all our work the best materials are used
and good workmanghip is given first place in every phase
of assembly. Repair work is also undertaken.

The oven depieted above is one of our standard
high temperature electriec ovens, triple-walled
and well insulated, made in various ranges up
to 200°C. The standard sizes are 10" x 10" x 1277,
12" %127 x 15" and 15" x 16" x 18" inside, the
greater figure being the height in each case.

Other types to order. .

Incubators are made in the same style and of
the same sizes, but are water jacketed.

Enquiries and requests for quotations will be very

weleome, ]
GEO. W. WILTON & CO. LTD.
156 WILLIS S'TREET, 63 SHORTLAND STREET,

Wellington, C.1. Auckland, C.1.




