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Scientists !!!

At the present time when supplies are extremely
difficult 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 GLASS-
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 Analytical Reagents are at all
times procurable.

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

Having its own London office, this Association 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 1001
WELLINGTON AUCKLAND
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EDITORIAL

The formation of an Association of Secientific Workers,
which was deeided upon at a meeting held in Welington last
December, is an event of importance, and one in which memhers
of this Institute must be keenly interested.

The main alms of the new organisation are such as. to
command the support of all whose work is scientifie in nature;
the ensuring of maximum co-operation between the sciences,
and the application of science for the welfare of the con-
munity; the combating of the perversion and suppression of
scicnee; the promotion of scientific knowledge and method ;
and the guarding of the status of scientific workers. Some
chemists may think that these objects are adequately pursued,
at least as far as our particular branch of science is concerned,
by the cemplementary activities of the Royal Seciety of New
Zealand and our own organisation.  We believe, however, that
a broader view must be taken, It is cledr that the Royal
Society which embraces in its membership many who can not
he deseribed as seientific werkers, cannot be expected to devote
iteelf to guarding and raising the economic status of a portion
of its membership. Moreover, it is not specifically concerned
with the application of science.

As a result, some groups of scientists who ave at present
few in numbers—physicists and geologisis may be taken as
examples—may well suffer through the lack ol an organisation
to press thetr nndonbted claims, especially when their obvious
war-time value has ceased to be obvious with the coming of
peace,  Chemists, whose numbers have enabled them to build
an aetive orgdanisation, should not hesitate to join with their
colleagues to huild another whose basis is broader-

More impovtant than these limited objectives however, are
the problems of rveconstruction whieh will face the countty in
the not too distant future. They are certain to he aciite and
an orgamisation through which workers in the physical, biologi-
eal and social sciences can all contribute to their solution
should be welecomed and supported by all citizens.
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PRESIDENT'S MESSAGE TO MEMBERS OF THE
INSTITUTE OF CHEMISTRY.

This is a critical hour in ‘the history of the free peoples
of the world. Europe is enslaved by the tyranny and oppres-
sion of Hitlerism, while Japan attempts to dominate the whaole
of the Western Pacific. .

If either Germany ov Japan ave successiul in  their
grandiose schemes of conguest, freedom of thought, of scientific
creation and of spirvitual values will he brought into subjeetion
for many years to come.

_ The initial suceesses gained by Japan have hrought to us
more clearly the great dangers that lie ahead, for it can be
said with equal truth that the suceess of Japan in dominating
the Western Pacific would be just as disastrous to the freedom
of Australia and New Zealand as the triumph of Hitler in
Europe. Under these cireumstances, conscious of the dark days
which lic ahead, there comes an insistent call to every member
ot the Institute of Chemistry for devoted service and sacrifice,
not only in our professional capacities, but in every divection
that will assist the overthrow of tyranny and aggression
throughout the world. Our work must not end with victory
over agaression ; theve remains the vital work of reconstrueting
a new world order which will give to all peoples throughout
the world the maximuwm security, liberty and-happiness.

The foundations of this new world order must be laid by
this generation of whom all members ot the Institute ave called
to take their part- Probably in no previous era in the history
of mankind are the dangers so immense, but equally theve will
come with victory, opportunities never yet given to under-
standing hearts to ereate a new world in which freedom, justice
and security are enthroned. :

To all members of the Institute comes the call for devoted
serviee and sacrifice that the highest and noblest ideals may
stirvive. In our professional capacity and in our duty as
citizens of a free land, it is essential to give the maximum
support to the armed forces, to civilian defence, to the vital
industries of New Zealand, and to the co-operative effort of all
Tree peoples to establish a new world hased on frecdom anu
justice.

THEODORE RIGG
President N.Z. Institute of Chemistry.
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SIR THEODORE RIGG, K.BE.
M.8e. (N.Z.), M A (Cambridge), F.1C. F.RS. (N.Z))

All members of the New Zealand Institute of Chemistry
must have read with pleasure that Sir Theodore Rigg had
heen elected President for the present year. No previous
appointment can have met with more general approval and 1
believe that the following summary of Sir Theodore’s carcer
will be appreciated.

Theodore Rigg was born in Yorkshire but came to New
Zealand at an early age. After leaving Wellington College
he joined Vietoria University College in 1907, and later in the
year was appointed junior cadet in the chemical laboratory
of the Department of Agrieulture, becoming an assistant
chemist two years later. This combination of day and evening
work was continued for a period of five years and though such
a system has obvious disadvantages, these may receive compen-
gation in the ease of men with natural ability, enthusiasm,
carncstness of purpose and great physical stamina. That the
last named characteristic was not wanting is shown by the
fact that for four years Rigg held the university three miles
championship and was runner-up in the mile ehampionship on
three occasions,

The work of the ehemnical division of the Department of
Agricultore was at that time undergoing rapid expansion under
the leadership of Mr. B. C. Aston, F.1.C., but the laboratory
was of a makeshift character, under-staffed, ill equipped, and
overcrowded. The large varicty of work in which the assistant
chemists were called to.take a hand eertainly prevented over
specialisation and offered a great insight into the nature of
the agricnltural problems which the chemist may be ealled upon
to solve and the difficultics which may arise in their solution.

In 1910. Rigg obtained the B.Sc. degree and in 1911 the
M.Se. with 1st class honours in Physical Chemistry. In con-
neetion with the latter degree, he presented two theses. The
first, on Montan Wax, was published in Trans. N.Z- Inst., Vol.
44, 1911, pp. 270-287, and cleaved up.a problem which had
heen ineffectively attacked by several European chemists. The
second thesis dealt with the changes in the chemical composi-
tion of mangel juice during storage and shewed that interest
in the problems of bio-chemistry was already aroused. The
reports of the Department of Agricutture shew that he was also
helping in Mr. Aston’s bush sickness investigations at that
period. On obtaining the M.Se. degree, Rigg was awarded the
Jacoh Joseph Research Scholarship and continued his work in
Wellington uwntil April, 1912. He then went to Ruakura Experi-
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mental Farm to give lectures on agricultural chemistry and to
gain practical experience in farm and orchard methods. Later
in the year he was awarded the 1851 Exhibition Science
Travelling Scholarship, joined the Cambridge University School
of Agriculture and on the advice of Professor T, B. Wood,
FR.S., devoted his main attention to field work. 1h June,
1914, he was awarded a research degree on a thesis cntitled
“ A sotl survey of the market garden distriet of Bedfordshire.”
The travelling scholarship was renewed for a third year and
some months were spent at the celebrated Rothamsted Expert-
mental Station where Sir John Russell had recently been ap-
pointed director: After the retirement of the German froops
from the Marne in September, 1914, Rigg worked on behalf of
the Society of Friends in the restoration of agriculture in the
devastated distriet. In 1915-16 he was in eharge of evacuation
relief in Montenegro and Albania (Serbian Relief Fund) and
1916-1% managing secretary for the Society of Friends’ relict
of refugees and starving children from Moscow ai Samara
{Kubushev). Returning in 1919 to England he again worked
at Rothamsted and then in U.S.A., where further cxperience
of soil survey and other agricultural research methods was
obtained.  In November, 1919, he married Miss White of Phila-
delphia and a few weeks later was appointed agricultwral
chemist at the Cawthron Institute. Later he beeame assistant
director and on my retivemont in 1933, was made dirvector of
the Institute. When the N.Z. Counecil of Scientifiec and Indus-
trial Rescarch was established in 1926, Rigg was clected a
nmember and this position he has held ever since. He wag
knighted in 1938, .

Of 8 Theodore’s work at the Cawthron Tnstitute 1
have only spaece for a very short account. It began with a
careful soil survey of the Nelson district and this survey ex-
tended and modified, has formed a splendid foundation for
the development of a long series of agricultural investigations
from which the fruit industry, tobaecco, and general farming
have benefited. The results obtained in Nelson have had a
wide application in other parts of New Zealand. Soil survey
has obviously an important conneetion with soil deficiency and
stock diseases and their treatment, and some results of startling
importance have been reached. Sir Theodore Rigg’s success is
largely due to his intense thoroughness and power of concen-
tration; but not less to his humanity. He never expects 2
member of his staff to work quite as hard as he works himsel?
and he has always fostered the interests of those who are in

his charge.
Thomas H. Eastcrﬁeld.
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COUNCIL.
President—=Sir Theodore Rigg
Delegates—
J. K. Dixon (Wellington) L. W, Ruddle (Cantérbury)
L, H. Briggs (Auckland) ©F. @ Soper (Otage)
Hon Secretary: J. A. D.t Nash, P.0. Box 230, or Dominien Laboratory,
Wellington.
) BRANCH COMMITTEES,
Auckland:—

Chairman and Delegate—L. H. Briggs.
Hon. Bee’y —B. B. Jackson, (/0. Shell 0il Coy, Freeman’s Bay.
. Committee—X. M. Griffin, R. Stawvsfieldl
W. Willinms F. H. V. Fieliler
Wellington:—
Chairman—J, K. Dixon
Hon Seerctary—M. B. Rands, Deminion Laboratory,
Committec—Mrs, N. T. Clare G. 8, Lawbert
B. B. Davies J. L. Mandeno
Canterbury:— ’
Chairman—C. G, W. Mason
Seerctary—F. H, Johuston, Dominion Compressed ~Yeast CO)J
Moorhouse Avenue, Christchurch.
Committee—J. C, Forsyth H. C, Hdlland
L. W. Rudille G. J. Warren
Editor of Journal—H. N. Parton, Canterbury College.
Hago:— ) -
Chairman—M. V. B, Kmu
Hon Secretary—R, V. Peryman, Chemistry Dept, Otago Univ’y,
Commiittee—R. Gardoer P, G. Soper
T. A '1‘hmn.=uu 0. G. Woolman

_—

COUNCIL MEETING (Decemhber 12th, 1941).

Sir Theodore Rigg presided, there heing present Messrs
Andrew and White, Professor Soper, Dr. Dixon and the Hon.
Secretary- - It was decided that any regunlatiocns made under
the rules shonld be included with the 1ules when they are next
printed. Dr. Dixon was appointed convener of the committec
on misleading advertising, and wuas also asked to prepare a
statement (printed below) giving details of the Wellington
scheme fo1 'a laboratory assistants’ certifieate, A recommenda-
tion was made to the branches that i view of the partienlar
‘need for encouraging indusirial chemistry in New Zealand,
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the Couneil approve the award of an essay prize and in the
first instance the scheme be for five years, and the value of
the prize £10.

Mr. J. A. D. Nash was re-elected Secretary-Treasurer and
Council placed on record its appreciation of his excellent
services during the year.

Explanatory Note to the Wellington. Remit re Laboratory
Assistants’ Certificate- Prepared by Dr. J. 1L Dixon.
The purpose of the remit is to provide for some sort of a

career for laboratory assistants. At present they ave usunally
taken on as handymen and used as such, with the vesult that
after a few years they have often got too old to make a change
and they are trapped in their position, having learnt no trade
and heing very dependent on the laboratory that employs them.
Good lahoratory assistants ave of great use to a laboratory,
and T feel that chemists owe them something to ensure that
‘they can stand on their own feet it need be.

No man should be asked to do a joh without some explaai-
tion of what is behind it, but with a husy chemist not much
time is available for theovetical explanations, nor will the
average laboratory assistant be in a position to appreciate
readily that explanation without some hackground., My iden
is, theretore, that in the early stages he should he encouraged
to get some sort of thearetical basis for his work by taking
chemistry and allied subjects at a night sehool. There ave
Technical Schools in most towns in New Zealand and the
course suggested is one that eould be taken at any sueh school.

[t has been suggested to me that my laboratory assistants
may rise to £265, and in exceptional cases, to £305. 1 would
like to make the holding of the Laboratory Assistants’ Certifi-
cate the prerequisite for passing to £305 or beyond. This
would give some purpos€ to the technieal studies- As it is
now, assistants ave encouraged to attend at the technical
school but they have no goal to aim for and if they miss onee
or twice there is no ineentive to piek up again. A young chap
often does not worry about his future when he starts a joh
but this is the time to get him started on something.

The sub-sections in the remit are not nceessarily in their
final form; they have heen set out to give an idea of what is
aimed at. Klementary physies means properties of solids, cte.
With laborvatory arts the idea is to induce the assistant to do
something well. Tt is quite possible that this section could he
added to or that some combination of the three would be
hetter.
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COUNCIL MEETING (February 18th, 1942)

Sir Theodore Rigg presided, and Professor Soper, Messts
Andrew, Lambert, White and Nash were present. The question
of a.certificate for laboratory assistants was deferred to the
next meeting. The rules published helow for the Industrial
Chemical KEssay Prize were approved.

A deputation from the N.Z. Assoclation of Secientific
Workers waited upon the Council, and after the aims and
objects of that body had heen explained, the seeretary was
mstructed to civenlate information abont the Association to
hranches, no further action t6 be tuken in the meantime.

The Counecil expressed appreciation of the offer of the
Australian Chemical Institute of forther facilities to our
members.

Appreciation was also expressed of the action of the Public
Serviee Commissioner in agreeing to the Institute’s suggestions
on salaries, namely £255 for graduates with B-Se., £280 for
M.Se. up to second-class Honours, and £305 for M.Sc. with
first-class Honours.

Other decisions taken were to postpone the 1942 Confer-
ence, to Torward agenda and minutes of Council meetings to
the immediate past president, and to consider alterations to
the rules at the May meeting, at which delegates will be asked
to attend.

IMPORTANT ! !

Membuers are aslked to take particular note of the following
decisions of Council.
The 1942 Conference has been postponed.

T'he Rules of- the Institute will he finalised in May. and
comments on them should he senf to the SBecretary
"by April 1st.

The Seerctary would like all members going into camp to
sened him their military addresses.

INDUSTRIAL CHEMICAL ESSAY.

At the Council Mecting on February 18th, the establish-
ment of an Industrial Chemical Hssay Prize wus approved, and
the tollowing regulations adopted:

1— The N.Z. Institute of Chemistry will offer annually a

prize for an essay dealing with Tndustrial Chemistry
in New Zealand. ‘
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The prize shall be open to all persons without rvestric-
tion as to age and shall be offered for the first time
in 1943,

No restriction will be placed on the length of the
essay ov its previous or subsequent publication, and
the term “‘Industrial Chemistry’ is to be understood
in the widest sense. The essay may deal with a single
industry or with a group of industries, or with any
congideration affecting chemieal industry as a whole
in \sz Zealand.

The essays in completed imm must be received by the
(General Seeretary not later than 30th April in any
year- The essays will he judged hy a committee of
examiners set up by Council for the purpose and one
of whom shall he the President of the Institute. 'The
award will be deeided upon by Counctl after con-
sideration of the report of the committee of cxaminers
and the presentation of the prize will he made, when-
ever possible, at the Annual Conference of the Tnstitute.

No award will be made inany year if, in the opinion
of the Committee of examiners, there is no entry of a
sufficiently high standard of merit in that year

While the essays are to be judged primarily as contri-
butions to the development of industrial chemistry in
New Zealand, a reasonably high standard of literary
work, and partieularly of clavity of expression, will
be required.

No paper will he published without the prior consent
of the essavist,

The value of the prize will, for the present, he £10, to
be spent on books or instruments to the Sdtl%f(](.tlml
of Couneil.

BRANCH NOTES

AUCELAND,

Dr. Li. H- Briggs, the chairman for 1942, is a gladunte of
Aueckland University College. After wraduamng M.Se., he
spent some years in research‘work, one at AU.C. on post
graduate work in essential oils, two at Muassey College on
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hutter-fat deterioration problems, and two at Oxford under
Sir Robert Robinson on alkaloids, leading to the Doctorate of
Philosoph) In 1933 he took up his present post as lecturer
in organie chemistry at AU.C. and in 1941 graduated D.Se. in
the University of New Zealand, in recognition of his work on
plant, pmducts In the course of his career he has been awarded
cight scholarships, including University Entrance, and an
O\imd lixhibition by the Brm.sh Association. His COIltI'lbllf.lO]l‘c.
lo chemistry in New Zealand, both in university teaching and
research, are of a very high ealibre, and make up a record of
great merit- Dr. Briggs has been a member of the Auckland
branch eommittee since 1933 and became a Fellow of the Insti-
tute in 1936. His interests are not limited by the science of
chemmtry as he is a Rughy referee of representative standing,
both in Kngland and Auckland, and he has tramped in many
parts of the country.

R. T. Danvers, who has been branch secretary for several

years, has become manager of J. Wattie’s canneries at Hastings.

GAS DETECTION.

Auckland members of the Institute have heen aective in

the formation of a gas deteetion group. At the annual meeting”

in November it was announced that the EP.8. authorities
wished to have 20 gas identification officers available, and 12
were cnrolled by the 19th December, membership later being
inercased to 21. Most of the was ofﬁems are chemists, but one
of the most enthusiastic is a dentist, and the most useiul MCim-
her to date is an engineer who has spent his' week-ends making
the gas detection pumps for all members from brass pipe dlld
castings. This pump is made to the description of the British
pas oftu.t,rs’ pump and the glass funnel for holding the con-
taminated earth is a four ounce bottle with u narrow mouth
screw top whieh serews into a hrass socket. :

The training of the gas officers is being carried out hy
Mr. G. Chamberlain of the Dominion L.lbomtmy staff who has
made a study of English AR.P. methods. Meetings are held
twice wecekly at the Dommlon Laboratory and a htll study of
the war gases is being made, based on motes from Prentiss,
Sartori (md Home Office pubh ations.

Although the full protective clothing is not yet available,
the deteetion of mustard gas in sand by the pump, while
wearing a service respirator and rubber gloves in a concentra-
tion of chloropicrin and B.B.C., has proved quite difficult
enongh for a start
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WELLINGTON,

The Chairman for 1942, Dr. J. K. Lixon, is a graduate of
Canterbwry Collége, where he took an Honours degree, and
did post graduate research on wheat problems. Further re-
search followed at Otago Umniversity on a Lubeeki Scholarship,
and two wears’ work at Tmperiul College, Tondon, lead to a
Ph.D. in Agrienltural Chemistry. On returning to New Zealand
Dr- Dixon began work on lamb ailments at Morton Mains,
eventually eured by eobalt, and during the illness of Protfessor
Inglis in 1934, he lectured at Otago University. In 19356 he
beeame soil chemist at Cawthron Institute, and worked there
for five years on problems eonnected with the soil survey. On
the amalgamation of soil chemical work, he came to Wellington
in 1940 as chicf soil chemist.

A. J. Metson, Associate Member, is on service overseas
with an-artillery unit. After graduating at Canterbury College
he became assistant soil chemist at Cawthron Institute. Two

-years later, when the soil survey interests were combined in a

central Iaboratory, he transferred to Wellington.

CANTERBURY.

At the annual meeting in November, Dr. 3. M. Burns was
clected chairman for 1942. Dr. Burns is now in camp with
the Canterbury Yeomanty Cavalry, and his duties as Quavier-
master Sergeant will prevent him attending meetings., At a
committee meeting held on February 16th, Mr. C. G. W. Mason
was elected to replace Dr. Bawrns as chairman. Mr L. W.
Buddle took over Dr. Buins’ duties as delegate and Mr. G- J.
Warren was invited to join the eommittee.

Mr. W. L. AL Dearsley of the Dominion Compressed Ycast
fompany addressed the ammual meeting of the Branch on
¢ Aleohol Production.’’ He said that synthesis from the
elements is uneconomie, and fermentation processes arve used.
Fermentation of cellulose would be the cheapest methed, and
work has been done leading so far to no economic use. Sugars,
cither as starting materials themselves, or from starch con-
taining materials, constitute.the present sourec. In factory
practice one part of anhydrous starch gives 0.40 parts of aleohol
by fermentation, and 0.48 parts by acid hydrolysis Possihle
starting materials grown in New Zealand at present are .
potatoes and grain. One ton of potatoes containing 18 per
cent ol starch will yield 24 gullens of 95 per cent aleohol.
With potatoes at £1 per ton, Mv. Dearsley estimated the cost
of aleohol at 2/3d per gallon, the cost increasing to. 4/9 per
gallon with potatoes at £ per ton. In some continental
countries subsidies, taxes and special farming conditions have
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been arranged or imposed so that the price of aleohol eorre-
sponds to that with potatoes not much over £1 per ton. Wheat
at £10 per ton, yielding 77 gallons of aleohol was estimated
to produce the spirit at 4/6 per gallon. :

The cheapest source of aleohol today is molasses, and the
industrial spivit used in New Zealand ioday, made in Australia
irom cane sugar molasses, costs 1/7 in the producing country
and about-2/- pev gallon in New Zealand. By importing cane
molasses at £8 per ton, we ¢conld produce aleohol at 3/1. Tapioca
‘menl, imported at £9/10/- per ton, would give alechol at 3/4
The establishment of o beet sngar industry here would mean
cheap aleohol, sinece with bect molasses at £2 per fon, aleohol
could be made at 1/8 per gallon. An output of 25,000 tons
ol sugar would give 400,000 gzallons of aleohol, which would
suffice for industrial purpeses but not go as far as power
aleohol, —_—

OTAGO.

At the annual meeting-a programme of “*Odds and Ends’’
was presented, in addition to the transaction of veutine busi-
© ness. This year we had a good seleetion as the following list
will show, and it is fairly certain that all tastes were catered
for. The subjects covered were: Conductimetrie analysis and
the ‘Magie Eye’ as a null mndicator (I A. Thomson); The
‘Magic Eye’ in potentiometric analysis (R. V. Peryman); A
method of isotope separation (Prof- Soper); The estimation of
fluerine (Dr. Gardner); A new gag genevator (W. Metealf) ;
Standard ground elass joints (1., H. James); A new still head
(E. Melean); An cfficlent inexpensive polarising appavatus
{T. A. Thomson); A simple micro projection apparatus (R. V.
Peryman); An effidient vacuum regulator (H. Mcliean).

Our new chairman, Mr. M. V. B. King, has been connected
‘with the N.Z.1.C. in many capacities. He has served the Otago
Branch as member of committee, secrctary-treasurver, branch
editor, and now as chairman. Members at the 1941 Dunedin
conference wiil- remember Mr. King's cfficient work in this
direction. Mr. King was edueated at Otago Boys’ High Sehool
and Otago University. He shewed interest in science at an’
early age at school and as was natural, graduated B.Sc. and -
later M.Se. Mr..Xing then joined the staff of the Chemistry
Department, Otago University wherve, in addition to his work
of leeturing, he earried out research op tutine Mr. King was
later appointed lecturer in biochemistry at the Medical Sehool,
which position he now holds. Our chairman’s interest in
chemistry is as wide as his appreciation of the work of others,
The Branch looks forward to a successful year under Mr
King’s leadership. _ '



CORRESFONDENCE.
The Editor, 9/12/41

Journal of the New Zealand Tnstitnte of Chemistry.

Sie: :
I have soveral times noticed that ehemists who have never
had occasion to make up standard solutions in guantities
greater than a litre become a little hothered when they have
to prepare larger guantities. There is not usually available
any vessel holding the required volume with an aceuracy com-
parable to that of a measuring flask. The difficulty is easily
got aver by a method of successive approximation which can
perhaps best be made clear by an exaniple.

In my own lahoratory we frequently make five litres of
standard solution in a hottle on which the only graduation is
a. file-serateh on the siraight side of the bottle; the measure-
ment 1§ subjeet to an ervor of the order of 20ml. 'We always
aim at making the solution in the first instance 2 or 3 per cent
too strong. (Fven with smaller volumes it is often advisable
to usc this method where the substance to he weighed is deli-
quescent or its exact strength or purity unknown). A measured
volume is then withdrawn and its exact normality determined
—usually by two independent methods. The quantity of water
required to he added to dilute the solution to standard strength
is then readily calculated. Thus if 5000 ml- is made up and
250 ml. withdrawn for standardisation, and the solution is
found to be 1.025 N, then the volume of water required to
dilute to normat is 4750 x 0.025 = 118.75 ml.

Now suppose the original volume to have heen 20ml. in
error.  Clearly the error in the quantity of water to be added
would be 20 x 0.025 = 0.5 ml. and the proportienate ervor in
the tinal solution is of the ovder of 1 in 10,000 which is wel
inside the error of an ordinary burvettc mensurement. -~ The
caleulation is of cowrse readily generalised and it ean easily
he.shown that if the original volume V is subject to ervor v,
and the factor of the selution 1 4+ a (v being small in compari-
son with V and « being a small fraction) the final proportionate
errot is ¢f the order av/V and as a v is a second-order quantity
this will usually he negligible.

If av/V is of the order of a burette error—say 1 in 1,000—
then less than the calculated quantity of water can be added,
another measured quantity withdrawn for standardisation and
the final dilution then ealeulated. Tt 15 of eourse advisable to
test the finul solution as a check.

As far as | know the above method is used in nost labora-
{ories where quantities of standard solution are made up, but
T do not vemembier having seen the caleulation of crror as
ahove.

I am, ete., .
41 Dowling Strect, Dunedin. - R. GARDNER.
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AW'S SCIENTIFIC & MANUFACTURING CO. LTD.

GENERAL MERCHANTS AND INDENTORS
MANUFACTURERS" REPRESENTATIVES - MANUFACTURING CHEMISTS

124 LICHFIELD STREET, CHRISTCHURCH, C.1.
NEW ZEALAND

Dishibutors for

CHEMICALS

B.D.H. Analytical Reagents
Towers’ Tested Chemicals
Difee Culture Media
Chuit Naef & Co., Geneva and

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

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

Quick Serviee and a Trained Staff is a
guarantee of satisfaction.

APPARATUS

J.,W. Towers & Co., England
Barnstead Automatie Stills
Pyrex (Glassware
A. H. Thomas, Philadelphia
Hellige Potentiometers
Cambridge Instrument Coy.
Whatman’s Filter Paper
. Industrial Thermometer Co.

Jena Glassware

QCur business is being S.C.E, Porcelflm

Dulle.for yelcomvenisncs Exax Blue Line Glassware

Ete., Ete.
el Us to Htelp You




Scientific Apparatus
and Pure Chemicals

Good Stocks of Glassware and Chemicals are being
maintained by us, amongst them being:—

“Pyrex’’ Glassware B.D.H. Chemicals

“‘Hysil”’ Glassware B.D.H.‘“ Analar’’ Chemicals
Measuring Glassware Indicators

Balances and Weights ‘““Whatman’’ and

Thermometers and ““Separa’’ Filter Papers
Hydrometers Porcelain-ware

and general laboratory apparatus

INDENT ORDERS . ..

Indents efficiently handled on the lowest terms.
We do not charge eommission.

“WILCO” MANUFACTURES

Our workshop has been further extended and we

are making :—

‘“Wileo’’ Water Condensers

Water and Air Ovens

High Temperature Ovens
(both gas and electrically heated).

Water Baths
Incubators

Also Gas Burners, Laboratory Stands, and various types
of apparatus in metal or wood, to the customers’
specifications

Send your Orders to—

GEO. W. WILTON & CO. LTD.

156 WILLIS STREET, WELLINGTON, C.1




