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NRC REPORTS AND NEWS

Issued by the Public Rlelati(.)ns Branch

Annual Report

The Annual Report of the National Research Council has two main
functions: as required under the Research Council Act, it contains the
President’s report and the financial statement of the Council for the fiscal
year; it also serves to present in simple language a general conspectus of the
nature and variety of the hundreds of projects that are under investigation
in the several laboratory divisions. It is thus of considerable value to the
general reader who wishes to acquaint himself quickly with the scope and
functions of the Council and to gain some insight into the way in which the
National Research Council serves the nation in the field of scientific and
industrial research. Copies of the Annual Report are obtainable free.

Press Releases

To supplement the general information given in the Annual Report,
press releases are issued from time to time during the year and these are
given widespread publicity in daily and weekly papers and monthly trade
magazines, and in radio newscasts.

NRC Review

The “NRC Review”, issued annually, contains more detailed and specific
information regarding the work of the laboratories than it is either possible
or desirable to present in the Annual Report. The “NRC Review’ is
intended for distribution to scientists, research institutions and other persons
or organizations who require specialized information on the investigations in
progress. The “NRC Review” contains reports prepared by the Directors
of Divisions and heads of sections; supplementary reports of individual
projects written by the specialists concerned; and accounts of work of the
Council’s many committees. One special section dealing with Administration
includes particulars regarding fellowship and scholarship awards and details "
of assisted research grants to university science workers.

A roster of the scientific staff arranged by Divisions and sections shows
the organization of the laboratories and the positions held by the senior staff.

Copies of “NRC Review” are obtainable at 75 cents per copy, on order
from the National Research Council, Ottawa, Ont.

NRC Research News

Publication was commenced in January, 1948, of “NRC Research
News”, a monthly bulletin prepared in the Public Relations Branch, to
provide the scientific reader with a continuing record of activities of the
National Research Council. It is sent free to all interested persons or
organizations on request.



THIRTY-SIXTH
ANNUAL REPORT

OF THE

NatioNnaL REesearca CouNciL
oF (CANADA
1952-53

OTTAWA, CANADA



Printed by EpmoNp CLOUTIER, C.M,G,, O.A,, D.S.P,, Printer to the Queen's Most Excellent Majesty.



TuE Ricat Hon. C. D. Howe,
Chairman, Committee of the Privy Council on
Screntific and Industrial Research,
Ottawa, Ontario.

SIR:

I have the honour to present to you herewith the Thirty-sixth Annual
Report of the National Research Council, for the fiscal year 1952-53.

In accordance with the requirements of the Research Council Act, this
report contains the report of the President and a statement of the receipts
and expenditures of the Council during the year under review.
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E. W. R. STEACIE
President, National Research Council.
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CHANGES IN COUNCIL MEMBERSHIP

The Research Council Act provides that: (i) The Council shall consist
of a President, a Vice-President (Administration) and two Vice-Presidents
(Scientific) and not more than seventeen other members, to be appointed by
the Governor in Council; (ii) The members of the Council, with the exception
of the President, the Vice-President (Administration) and the Vice-Presidents
(Scientific) shall hold office for a period of three years; (iii) A retiring member
shall be eligible for reappointment; (iv) There shall be an Executive
Committee of the Council consisting of the President, the Vice-President
(Administration) the Vice-Presidents (Scientific) and at least three other
members selected by the Council.

During the year ending March, 1952, four members completed their
terms of office as members of the National Research Council. Those retiring
were Dr. A. R. Gordon, Dr. J. H. L. Johnstone, Dr. W. P. Thompson, and
Brig. F. C. Wallace.

Two of these, having served only one term, were eligible for one further
term of three years and were so appointed. These were Dr. J. H. L. Johnstone
of Halifax, N.S. and Brigadier F. C. Wallace of Toronto, Ont.

Two new members, each of whom was also appointed for three years to
31 March, 1955, were: Dr. T. Thorvaldson, Dean of Graduate Studies
Emeritus, University of Saskatchewan, Saskatoon, Sask., and Dr. W. H.
Watson, Professor and Head of the Department of Physics, University of
Toronto, Toronto, Ont.

On his retirement from the presidency of the Council, Dr. C. J. Mackenzie
was honoured by being appointed for a further term from 1 April 1952 as a
member of the Honorary Advisory Council for Scientific and Industrial
Research. Dr. E. W. R. Steacie, of course, on his promotion to the presidency,
1 April 1952, continues to be a member of Council during his term of office.

With these changes, the Council in 1952-53 consisted of the President,
one Vice-President (Scientific), one Vice-President (Administration) and
seventeen other members.
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REPORT OF THE PRESIDENT

Introduction

A healthy and normal growth pattern is reflected in the operating record
of the National Research Council for 1952-53. With the completion of the
Applied Chemistry building on the Council’s Montreal Road site east of
Ottawa and its occupation, some relief in laboratory accommodation was
afforded in the National Research building on Sussex Street. Advantage was
taken of the shift in staff to renovate some of the laboratories in the main
building and to modernize the facilities to keep pace with the economic
expansion that has been experienced throughout Canada in recent years.
When these changes have been completed, working conditions in the labora-
tories of the main building will be comparable with those in the Council’s
newer -establishments.

The main building is now twenty years old, having been opened in 1932,
and in these two decades there has been a very large increase in the scope of
the Council’s operations. Accommodation for the staff of research scientists
and their assistants has had to be increased from time to time to meet new
requirements.

In the aeronautical field in which the Council’s Division of Mechanical
Engineering serves as a research wing of the Royal Canadian Air Force and
of the growing aviation industry, additional facilities were established in 1939
to cope with war requirements. Land was secured on the outskirts of Ottawa
for the construction of wind tunnels, engine testing laboratories and the like.
Gradually, the engineering and applied research laboratories are being pro-
vided for at this site. New buildings are being constructed here for the
Division of Building Research and for the Division of Radio and Electrical
Engineering. When buildings under construction are finished, the building
program will be essentially complete.

This will leave the Sussex Street building for the accommodation of those
Divisions in which the work for the most part requires only standard labora-
tory facilities for research. These Divisions include: Biology, Chemistry,
and Physics. The administrative offices will also remain in the Sussex Street
building.

Outside of Ottawa, the Council maintains two regional laboratories; one
at Saskatoon to provide a convenient centre for research on problems of
interest to the prairies; and the other, opened in June, 1952, at Halifax, NS
for the investigation primarily of matters relating to the utilization of the
natural resources of the Maritime Provinces.

9
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In all Divisions of the Council’s activities the programs of work have
grown substantially as staff and equipment have become available over
the years.

Despite the slight disruption of work attendant upon the re-housing of
certain laboratories during the year, very satisfactory progress continued to
be made in all Divisions. A balance is being maintained between basic or
fundamental research on the one hand, and the application of scientific
knowledge to the improvement of processes and the development of methods
for the utilization of Canada’s varied and abundant natural resources.

The postdoctorate fellowship plan, inaugurated in 1948, continues to
bring in each year a steady flow of young scientists from the universities of the
world. Their presence has a most stimulating effect in that it creates a sort
of university atmosphere in the Council’s laboratories and makes available a
wide diversity of training and experience which can be usefully employed in
the course of the various investigations undertaken in the laboratories.

The National Research Council seeks at all times to make its work of
practical value to Canadian industries and to this end welcomes inquiries for
technical advice on procedures and processes.

Problems suggested to the Council that are deemed of national interest
may be undertaken entirely at the Council’s expense. In other cases when a
company has an interest in a project, arrangements can be made on a mutually
satisfactory basis whereby the expense of the research is shared by the company
and the Council. In exceptional cases, especially when facilities for a given
investigation are not available elsewhere in Canada, the Council may under-
take a specific piece of research for an industry on a fee basis in which case
the results become the property of the company requesting the information.
From this it will be seen that each problem presented to the Council is con-
sidered on its merits and dealt with in what seems to be the most efficient an
practical way. !

Improvements or new processes developed in the laboratories are passed
on to industry through Canadian Patents and Development Limited, the
Council’s patent and licensing agency. Last year this Crown company
entered an important new field of activities. It arranged for the carrying
out of extensive pilot-plant operations on a commercial scale to assess the
possibilities of the Cambron process, developed within the Council, for the
production of ethylene oxide by direct oxidation of ethylene, an important
constituent of natural gas.

A Technical Information Service is maintained at Ottawa to provide
scientific and technological information needed by industrial firms throughout
Canada. Field representatives in the principal industrial areas in each
province, working in co-operation with provincial agencies wherever possible,
call on the trade at regular intervals. TIS answers about 400 inquiries
each month.

On the biological side the laboratories have been actively working on the
causes of rot and decay in textiles, wood and related products. Many moulds
and bacteria attack the cellulose in these products by producing a ferment or
enzyme which breaks down cellulose into simple sugars. Although the
existence of the enzyme has been known for over fifty years, it has only
recently been isolated and purified in its biologically active form. Purification
of this enzyme opens the way for studies on its mode of action. Research has
already shown that traces of certain acid dyes inhibit this activity. This
finding suggests new approaches to the practical problem of preventing decay.
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On the other hand it has been found that some dyes and proteins stimu-
late the enzyme and this stimulatory effect may have a bearing on the ultimate
use of cellulosic materials, such as wood pulp, in fermentation processes.

In physics a contribution has been made to the knowledge of how certain
metals behave over a wide range of temperatures from close to the absolute
Zero o0, 42 below zero I ) up to 200 P CE 15925 F.).

Progress has been made too in other important fields in physics. Although
the present day fog horn has been in general use throughout the world for over
35 years, there have been no improvements made in it during all this time
until recently. Canada pioneered its introduction in 1904 and has again
pioneered substantial improvements which are important not only to Canada
but to the whole world. By the application of modern acoustical theory the
horn was re-designed to improve the loading to such an extent that in a com-
parison test the efficiency was raised more than 50-fold. The first re-designed
horn and diaphone has been in operation in Prescott for over four months.

It appears that the new unit will have a longer life than the old and
require less servicing. In the practical aspects of the development work, the
experience and co-operation of the Marine Services, Department of Transport,
were particularly helpful.

Three significant developments marked the work in building research
during the year. A small Permafrost Research Station was established at
Norman Wells, N.-W.T., in co-operation with Imperial Oil Limited. A small
laboratory has been set up and the first field investigation has been carried
out as the beginning of a long-term program of the study of permafrost and
of foundations on permafrost.

Work has been pressed forward on the revision of the National Building
Code, this work being done by the Division for the Associate Committee on
the National Building Code. Twenty-nine committees and panels have been
at work involving the voluntary contributions of over 200 architects, engineers,
contractors and others interested in building. All the technical and secretarial
work for the committee is done within the Division. The revised Code will
be available in printed form early in 1953. Its use will promote still further
the uniformity of building regulations across Canada.

Construction of the new building to house the Division has proceeded
satisfactorily. At the end of the year, the building was closed in and it was
expected that it would be ready for use in June, 1953.

Construction is proceeding on a unit to house the Division of Radio and
Electrical Engineering in order that their laboratories, now located in several
widely separated buildings, may be brought together. The major effort in
this Division during the year has been devoted to defence problems in which
important advances have been realized. In non-secret work, a notable con-
tribution has been made in the extension of the theory of slotted waveguide
arrays which will result in smaller radar antennas and clearer radar pictures.

The aeronautical facilities of NRC’s Division of Mechanical Engineering
were used to provide information in connection with the design of the
deHavilland Otter aircraft which is now flying and is one of the most successful
aircraft of its type. A high-speed wind tunnel has been built, installed and
put into operation; it is used primarily for the study of aircraft operation at
speeds up to and in excess of the speed of sound.

The study of the icing of aircraft and engines and the development of
means for their automatic protection was continued actively throughout the
year, both in the laboratory and in the air. The R.C.A.F. North Star aircraft,
specially equipped for this work, had a most successful year.

75417—21
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An interesting study has been made in the hydraulics laboratory of the
Fraser River in British Columbia. A model of the river was built and river-
flow conditions were established as a preliminary in the investigation of silting
conditions in the navigation channel. A larger model covering a longer
section of the river has now been constructed and is in operation on a 33-acre
site on the campus of the University of British Columbia, where the climate
permits open air operation the year round.

The 450-foot model-testing basin was actively operated throughout the
year. Models of lake freighters, ice-breakers and other types of ships were
tested together with their propellers for naval architects and ship builders.

In co-operation with engine manufacturers in the Maritimes, a small
semi-Diesel marine engine for fishing boats, together with a variable pitch
propeller, has been developed in the laboratory and three pilot models have
been built, one of which is at present undergoing sea trials by a fisherman in
Newfoundland: the other two have been made available to the manufacturers.

Assistance continues to be given through grants-in-aid for the promotion
of advanced research in Canadian universities and through scholarships to
selected students to aid them in undertaking postgraduate studies.

Associate Committees were established by the National Research Council
early in its history and have been continued to date. Throughout the years,
hundreds of specialists have accepted invitations from the Council to serve
on committees and have brought the wealth of their knowledge and experience
to bear on the solution of problems put before them.

When research on a subject of broad general interest is proposed, the
Council usually refers it to a committee for recommendations as to the work
which should be done. Establishment of a committee representing the
principal interests concerned, provides means for the direction of a well
prepared and comprehensive program of research. At present the Council
has about twenty committees, each charged with a special field of work such
as animal science, building codes, corrosion research, dental research, fats and
oils, food preservation, grain research, plant breeding, soil and snow mechanics,
etc. Each committee consists of persons selected for their particular knowledge
of, and interest in, the field of the committee’s activities. Members give their
time and effort to these special studies without fee or recompense and their
assistance and advice are a source of great strength to the Council in the
formation and conduct of a well co-ordinated program of investigations.

In the paragraphs that follow, more detailed information is given regard-
ing the work of the several Divisions of the laboratories and this 1s followed by
sections dealing with the administrative side of the Council’s work.

The financial statement of the Council for the fiscal year ending 31 March,
1953, is appended to this report.

Explanatory notes are given regarding Canadian Patents and Develop-
ment Limited and for convenience of publication and reference the Company’s
annual report for its fifth year of operation together with its financial statement
is included.

The “Office Consolidation of Certain Acts Relating to the National
Research Council”’, revised and brought up to date, 1s also included.

The research picture in Canada is encouraging. At every level,—the
universities, industry, Government departments, and in the institutions,
including the National Research Council which are devoted exclusively to
research,—satisfactory progress is being made and standards of work are being
maintained at a high level. There is every reason to be optimistic about the
future of Canadian research.



REPORTOF. THE PRESIDENT] 13

THE SCIENCE LABORATORIES

Division of Applied Biology

Effective progress has been made during the past year in the Division’s
broad program of applied and fundamental research. ~ Although the Divisional
staff has increased substantially since 1939, the available space for laboratory
work has remained the same. Lack of space is a limiting factor in the
Division’s activities.

A biophysicist has been appointed to the staff to conduct research in the
specialized fields covered by electron microscopy, X-ray diffraction, and
related optical procedures. Studies on viruses are of considerable scientific
and economic importance and some work has been initiated on tobacco mosaic
virus. It is anticipated that this phase of the Division’s program will be
enlarged as facilities and space become available.

Studies on dairy products have been continued on both the applied and
fundamental levels. Concentrated milk frozen at a slow rate has been shown
to be more stable than the fast-frozen product. The characteristic flavours
of cheese are related to bacterial growth and associated breakdown of protein.
Extracts of micrococci isolated from Cheddar cheese during early ripening
have little proteolytic activity but they do stimulate the growth of lactobacilli.
This indirect effect may explain the more rapid ripening of cheese inoculated
with micrococci.

The resistance of certain bacteria (the halophiles) to high concentrations
of salt is important in food investigations. It has been found that the salt
content of one such organism remains constant at about 4 per cent when the
salt concentration of the medium is increased from 8 to 20 per cent. One of
the enzymes in another halophilic organism is inactivated when the salt
concentration of the medium falls below 12 per cent. Growth of this class of
organism is stimulated by nitrogenous extract from yeast and a definite need
for potassium has been established.

Divisional investigators have co-operated with Canadian railways in
conducting further tests on refrigerator cars cooled by mechanical refrigeration,
dry ice and by salt-ice mixtures using various designs of bunkers and drip
pans. The surface drying of perishable foodstuffs during frozen storage is
one of the most serious defects in most refrigerated warehouses. A test room
for studying possibilities of maintaining higher relative humidities has been
designed and constructed.

Pilot-plant investigations of potentially useful commercial fermentations
have been continued. The addition of small amounts of an anion exchange
resin has improved the yield of butylene glycol by bacterial fermentation.
The amount of anti-foam agent added to molasses mashes has been found to
affect products obtained in the glycol fermentation. The production of citric
acid from beet molasses in 6-inch glass towers has been undertaken.

The enzyme responsible for the destruction of cellulose has been extracted
from one of the textile-rotting moulds and purified for the first time. Further
study has shown that the activity of this enzyme is inhibited by traces of
acid dyes and stimulated by basic dyes and proteins. This fundamental
study promises to yield results of considerable practical significance.

The effect of environmental temperature on the resistance of warm-
blooded animals to cold has been studied. Deer mice captured in the winter
will stand temperatures about 20° C. lower than summer animals. Wild mice
captured in the winter produce less heat but their fur conserves body heat
better than the fur of summer mice. In mice acclimated to low temperatures
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in the laboratory, however, no changes in heat production or in insulation
have been found.

Studies on photosynthesis have been continued. Biochemical methods
and microscopic radioautography have been used to trace the path followed
by radioactive carbon dioxide. The need for new methods has led to the
development of improved procedures for the extraction and chromatographic
separation of phosphate esters from leaves. The carboxylase, ““malic enzyme’’,
has been found in living leaf cells.

The biometrics section has continued to function in the planning and
numerical analyses of laboratory experiments. A special examination was
made of the variability of white blood-cell counts used as indicators in physio-
logical research. Research aimed at the numerical description of subjective
reactions of groups of individuals to flavours and odours has been continued.
Such studies provide vital basic information for the improvement of techniques
for appraisal and grading of foodstuffs.

The results of a number of detailed investigations, while important, do
not lend themselves to description in a brief report of this kind. Such findings
include the discovery of a new enzyme responsible for the phosphorylation of
xylose, the establishment of the structure of complex sugars, an elucidation of
the basic properties of certain giant molecules, and the development of a
micromolecular still for analyzing polymerized vegetable oils. These and
other fundamental studies have improved our understanding of a number of
applied problems.

Prairie Regional Laboratory—Saskatoon, Sask.

In studying applied problems in the laboratory, it has become increas-
ingly evident that this type of research can only be tackled effectively by
acquiring an increased knowledge of the fundamental chemistry of agricultural
materials. To expand this basic field of information ten postdoctorate fellows
have been appointed to the staff during the year. The knowledge and
experience of the regular staff, supplemented by the enthusiasm and new ideas
of these young scientists, is resulting in more rapid progress on these funda-
mental investigations.

Work on the production of ustilagic acid, a product of the corn-smut
fermentation, has advanced to the pilot-plant stage, and a detailed study of
factors affecting the growth of Ustilago zeae 1s underway in S-litre stainless
steel fermenters. Material for chemical and animal feeding trials is being
produced 1n 200-gallon fermenters.

New isolates of various smut fungi have produced good yields of an oily
substance having a high specific gravity. Methanolysis of this o1l produces a
crystalline compound containing water soluble carbohydrate.

Studies on the preservation of fungus spores have proven that a centrifugal
freeze-drying process results in greater percent survival of certain spores.

Rare carbohydrates, including sugars, sugar alcohols and aldonic acids
and representing five-, six-, and seven-carbon compounds have been prepared
for studies on the comparative carbohydrate metabolism of bacteria. A
survey of representative cultures from the genus Bactllus showed that only a
few organisms were able to utilize seven-carbon compounds.

Complete control of loose smut of barley by treatment of infected seed
was obtained under laboratory conditions with two of thirteen antibiotics
tested. Similar trials on treated seed grown to maturity in the greenhouse
did not give complete control of the disease. Further tests are in progress to
determine the cause of this discrepancy.
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A process for the isolation from wheat flour of a starch-free gum contain-
ing high percentages of pentosans has been developed. A survey of microbial
cultures showed a number of bacteria capable of producing hydrolytic enzymes
active against the gum when grown upon normal carbohydrate material. A
study of factors affecting the production of these enzymes is in progress.

Separation of pure fungal maltase from the 4. niger fermentation is being
attempted. Bentonite absorption at pH 6 will effectively remove the invertase
activity, but separation of limit dextrinase from maltase has proven more

difficult.

The electrophoretic pattern of proteases produced by moulds grown in
submerged cultures has confirmed that the material precipitated by ammonium
sulphate contains at least three protein components. Filter paper electro-
phoresis of this mixture separated the active components into two zones, and
subsequent tests suggest that two proteases possessing different isoelectric
points are present in the culture media.

Anaerobic fermentation of radioactive glucose by Bacillus subtilis (Ford’s
type) has been investigated. Results from the work support the hypothesis
that glucose is converted to pyruvate by Emden Meyerhof reactions, and the
pyruvate is decarboxylated and condenses to form a 2,3-butanediol precursor.
Similar studies on the mechanism of biosynthesis of ustilagic acid using both
radioactive glucose and xylose are in progress. A closed shake-flask fermenter
with oxygen-uptake recording was constructed for work on aerobic fermenta-
tions using radioactive substrates.

Radioactive carbon dioxide is being used in the study of lignin formation
in wheat plants. Results show that the maximum rate of lignin formation
occurs during a period of four to six hours after subjecting the plant to the
activated gas, and that maximum total activity is attained within twenty-four
hours. Concurrent experiments indicate that the rate of formation of cellulose
from carbon dioxide roughly parallels that of lignin.

Labelled organic compounds in solution have been injected into wheat
plants and added to carrot tissue culture media to study the formation of cell-
wall constituents. It was found that glucose is more efficiently utilized than
succinate for cellulose synthesis.

Investigations in the field of sugar chemistry have proven that the
mechanisms of the alpha to beta rearrangement of the glucose pentaacetates in
chloroform solution catalyzed by stannic chloride, and in acetic acid-acetic
anhydride solution, are identical. As a result of this work, a new method of
preparation of B-glucosides has been established. Reasons for the beta to
alpha rearrangement of the mannose pentaacetates are being studied. In
addition, desoxyribose and the four pentoses have been synthesized from
acetic acid and mannitol. Labelling of these sugars in the 1-, 2-, or 5-positions
is possible by this method.

The fatty acid compositions of the oil from the seed of Caragana
arborescens and from saflower seed of the Indian variety have been determined.
Dilatometric studies on the methyl esters of several fatty acids show a linear
relation between molar melting dilation and number of carbon atoms in the
acid portion of the molecule.

A method has been established for the selective degradation of wheat
gluten to produce a water-soluble peptide material. Degradation proceeds by
a selective hydrolysis of peptide bonds at serine nitrogen.

The construction and equipping of pilot-plant control and development
laboratories in fermentations, straw utilization, and processing on a scale of
5 to 20 gallons has been completed. Studies on straw pulping have been
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continued with emphasis on mechanical procedures, since boards formed from
uncooked pulp have better water resistance and dimensional stability. A new
development uses ground straw in the dry state with an added binder.

Fractionation of rapeseed oil using furfural as a selective solvent has been
accomplished. A new and less costly method using selective precipitation of
oils from acetone with water as an additive is being developed.

Application of fluid-bed techniques to the problems of drying wheat is
under study. Rapid test methods to estimate damage from heat are being
checked in order to define limiting temperatures and drying rates with this
type of equipment.

Division of Pure Chemaistry

Research carried out in this Division is of a fundamental nature and of a
long-term type. A brief description of the activities of the various laboratories
is given below.

In the organic chemistry section, new alkaloids have been isolated and
the structure of one of them has been elucidated; it is related to a hitherto
unknown isomer of sparteine, and thus completes the series of stereoisomeric
sparteines. A great deal of effort has also been directed towards the deter-
mination of the structure of several rather complex alkaloids, while the work
concerned with problems of the biogenesis of alkaloids has been continued with
some success. An investigation has been started into the structure and
synthesis of the uroporphurins. Kinetic studies of reactions in solutions on
the hydrolysis of benzalanilines and of diazoacetic ester have been completed
and similar studies on the reactions of the benzenesulphonic esters are being

published.

Work has been continued in the general field of the application of mole-
cular spectroscopy to the elucidation of the structure of complex organic
compounds, and the following specific projects have been completed.

(i) A study of the infra-red absorption associated with methyl and
methylene groups in steroids. It has been established that these
individual groups can be identified from the spectrum, and this has
been confirmed by studies on deuterium substituted steroids.

(ii) The ultra-violet absorption spectra of alkyl derivatives of 1,2-benzan-
thracene have been compared at room temperature and at —120° C.
The complex absorption between 2500 and 3500 A in these spectra
has been sorted out into two band systems which are affected
differently by temperature changes.

(iii) The infra-red spectra of saturated and unsaturated fatty acids and
esters have been studied qualitatively, and those of the steroid
sapogenins, quantitatively.

The study of infra-red spectra is being expanded to include n-paraffins
and derivatives, the additivity effects of oxygen functions, and a systematic
investigation of organic compounds of nitrogen.

The effects of non-bonded interactions on such constitutive properties as
zero-point energy and heat capacity are being investigated. As direct con-
sequences, a sum rule for vibrational frequencies for homologues is obtained
and series expansions for the heat capacity of a gas as a function of temperature

are derived.

Vibrational spectra of several molecules of interest have been obtained
and assignments made. In this connection, the homolytic and heterolytic
addition of bromine to the double bond was investigated. A detailed analysis
of the vibration-rotation spectrum of formaldehyde-d; is in progress.
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In the photochemistry section work on reaction of methyl radicals and
hydrogen isotopes has been completed. Further investigations are under way
on the reactions of methyl, ethyl and propyl radicals, using the photolysis of
azo compounds and ketones as radical sources.

With the aid of the free radical mass spectrometer, a study was made of
the role played by free radicals in the thermal decomposition of ethylene oxide,
propylene oxide, dimethyl ether and dioxane. Methyl radicals were found to
be a major product with the first three compounds, but almost none were
formed in the decomposition of dioxane.

The thermal decomposition of certain cyclic compounds was examined in
an attempt to extend the mass spectrometric method to larger free radicals.
The radicals benzyl, phenyl, benzoyl and phenoxy were found to be produced
by the decomposition of several benzene derivatives, and the presence of
atomic carbon was detected in a stream of decomposing benzene.

The rate of combination of methyl radicals to form ethane was re-
examined by a more direct method, and the collision efficiency was found to
have a small negative temperature coefficient.

Measurements of the sound velocity and absorption in binary liquid
mixtures near the critical solution temperature have been made. The sound
velocity decreases, and the absorption increases, as the critical temperature is
approached. This is similar to the behaviour found near the critical tempera-
ture of pure substances. The compressibility of argon has been measured
(and that of krypton is being measured) in the temperature range 0°-600° C.
and at pressures up to 80 atmospheres. The measurements are being used
to determine the thermodynamic properties and the intermolecular force law
for argon.

An attempt is being made to separate Kr8 from the heavier and lighter
isotopes present in normal krypton. The Kr3 is to be used by the Physics
Division to study the possibility of using a line from its spectrum as a standard
length.

The photoconductivity of anthracene has been investigated in detail, and
preliminary experiments on sound velocity and absorption at phase transitions
in solids have been carried out.

The P-V-T properties of xenon near its critical temperature are being
measured, and an attempt will be made to calculate the specific heats near the
critical region.

Measurements of the thermodynamic properties of oxygen and nitrogen
adsorbed on titanium dioxide have been completed. From a comparison of
these results with similar ones for adsorbed argon obtained previously, the
following deductions have been made:

(i) All three gases are adsorbed on the same adsorption sides.

(i) Both rotational degrees of freedom of the nitrogen molecule are
considerably hindered in the adsorbed state while only one rotational
degree of freedom of the oxygen molecule is appreciably restricted.

(iii) The energetic non-uniformity of the titanium dioxide surface is
probably a result of heterogeneity of electrical forces rather than of
dispersion forces.

The effect of particle size upon the heat capacity of a solid is being
determined experimentally with the object of resolving the conflict between
several existing theoretical predictions of the magnitude of the effect.

Measurements of the total surface energy of sodium chloride which have
been made so far show a considerable deviation from the value based upon
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classical theories. A detailed computation of the surface energy of an ionic
crystal using a quantum mechanical model has been started.

An investigation of the chemistry of substances at higher temperatures
has been initiated, and a technique for making refractory electrolytic con-
ductance cells from single crystals of magnesium oxide has been developed.
The conductances of several molten oxides have been determined; molten
lithium oxide has been found to be an excellent conductor in spite of the small
sizes of its ions.

A mathematical theory, descriptive of the flow of adsorbed material, has
been developed. The theory enables a correlation to be made between pore
sizes, adsorption isotherms and flow rates. By filling the larger pores of
activated carbon with fusible metal, a technique has been developed for
preparing active adsorbant rods whose void volumes consist almost wholly
of micropores. These rods are being used to check the theory of flow of
adsorbed material. Photomicrographs of carbon specimens impregnated with
various substances give considerable information concerning the gross macro-
pore structure of these materials.

A preliminary investigation as to the validity of the Gibbs-Dalton Law
as applied to water vapour and the gases helium, hydrogen, nitrogen and
argon, has been completed. At pressures considerably higher than 100 mm.,
hydrogen and water vapour show marked departures from the Gibbs-Dalton
Law.

During the past year, Professor A. E. van Arkel of the University of
Leiden has been ‘“‘Visiting Professor’’ of inorganic chemistry and has given a
series of most interesting and stimulating lectures both at the National
Research Council and elsewhere.

A laboratory has been set up to provide a supply of organic compounds,
labelled with stable or radioactive isotopes in known positions, and not
currently available from existing sources, required in photochemical and
spectroscopic researches in the National Research Laboratories and by
research workers in universities and elsewhere.

The demand for labelled compounds, mainly organic compounds contain-
ing deuterium, has kept up and has even exceeded the rate at which their
synthesis could be carried out. This is due in part to the need of developing
new or modified methods of synthesis for some of the compounds required.

In the fats and oils section, a systematic study of the occurrence of
n-eicosenoic acid in nature has been undertaken. In the course of this work,
the composition of several oils has been determined.

The investigation of the absorption of acids by wool has been continued.
This includes the measurement of the absorption of Orange II in the presence
of oxalic acid; an estimation of the various ions sorbed by the wool from
solutions of acids in presence and in absence of salts; a determination of the
relative affinity of hydrochloric acid and sulphuric acid for wool by measuring
the absorption from mixtures of these two acids. The amount of acid bound
by the wool is not determined solely by the pH of the solution but is dependent
also on the concentration of the amines in the solution.

Measurement of the absorption of hydrogen chloride by wool has been
extended to lower temperatures, and the rate of diffusion of the gas has
been determined.

The preliminary phase of a study of the permeability of fabrics has
been completed.
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Division of Applied Chemistry

During the year the new Applied Chemistry building on the Montreal
Road site was completed and the Division has moved to these more spacious
quarters. While this has caused considerable disruption, work in most of
the sections is now proceeding in normal fashion.

In the applied catalysis group the process for making ethylene oxide by
catalyzed air-oxidation of ethylene has been developed to the industrial pilot-
plant stage. Much of the program of the section has been directed to labora-
tory-scale evaluation of catalysts now being made commercially by several
different methods. A new procedure has been developed for reactivating
catalysts poisoned during use by atmospheric traces of sulphur dioxide,
hydrogen sulphide and halogens. An investigation of the kinetics and
mechanism of the reactions involved in the oxidation processes is being carried
out in a precision apparatus. It is anticipated that existing data may thus
be supplemented and revised. Adsorption of inert gases on glass spheres has
been studied and evidence favouring a heterogeneous adsorbent surface has
been obtained. Further studies of thermal transpiration will include nine
different gases.

Procedures for the preparation of silver catalysts by dip-coating silver in
calcium-magnesium-silver alloys have constituted a major activity in the
metallurgical chemistry section. These have been developed in conjunction
with the ethylene oxide project. Apparatus has been built and single crystals
of germanium have been produced for research in the field of semi-conductors
by the Radio and Electrical Engineering Division. Equipment has been set
up for the production of zirconium on a large laboratory scale. Theoretical
research on the heats of solution of metal systems in the metal physics project
has involved calculation of the self-consistent field for the monovalent gold ion
and the setting-up of apparatus for the measurement of magnetic suscepti-
bilities of a series of alloys.

Work on the properties of suspensions has been continued in the colloid
section. Examination of the flow properties of silica in oil pastes has demon-
strated that they are much less influenced by temperature changes than are
the corresponding soap-oil systems—a property that is of considerable practical
interest. Measurements of volume and rigidity of sediments obtained from
suspensions of small glass spheres in organic solvents, have demonstrated
interesting interparticle relations. Viscosity measurements at various rates
of shear have proved to be a very sensitive means of indicating phase changes
in anhydrous soaps in their plastic region.

The high polymer section has spent a large part of the year in an investi-
gation of the thermal breakdown of polymethyl methacrylate (“lucite”).
The effect of molecular weight, homogeneity and presence of esters and
quinones has been studied. Since the problem of stopping polymerization by
quinones is of interest to the polymer industry, the section has started an
investigation of the reaction of these quinones with free radicals.

The corrosion section has continued the metallographic examination of
hot-water tanks. This has included study of the flaws in the original galvaniz-
ing. A study has been made of the structure of electropolished iron surfaces
which have been oxidized and reduced and re-oxidized. The section has
continued its work on inhibition of corrosion for anti-freezes. A general
research on the mechanism of pitting of steel in aqueous solutions is in progress.

The chemical engineering section has applied the fluidized solids technique
to the processing of certain of Canada’s natural resources. This work has
included the processing of Alberta bituminous sand, the production of petro-
chemicals, the utilization of industrial wastes, and the production of sulphur
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from pyrite. The section has also applied this technique to a study of the
drying of grain and processing of other coarse material by a modified air
agitation method, and to the activation of bentonite.

The textile section has continued to study the relations of surface-active
compounds to textile materials and an investigation of the sorption of these
compounds by textile fibres is underway. Studies in the field of the micro-
biological breakdown of cellulosic textiles have been continued with the
investigation of the mode of action of some of the recently developed fungi-
cides, especially copper 8-hydroxyquinolinate. Work on behalf of the
Canadian Research Institute of Launderers has been continued under the
Institute’s industrial agreement with the Council. There has been continued
co-operation with textile technical societies in Canada and abroad, the various
Government departments, the Canadian Government Specifications Board
and with Canadian primary textile industries.

Rain repellent has been under study in the applied physical chemistry
section. The treatment of windscreens to assist vision during flight through
rain has now been improved sufficiently to permit the normal use of wind-
shield wipers without damage to the water-repellent properties of the coatings.
The product has also been simplified to a bonding agent and a repellent
material only, no special kit being necessary for its application. A single
repellent product for use on the windshields of any vehicle (such as cars,
trucks, boats), up to speeds of about 80 m.p.h. has been developed. This
form withstands the normal use of windshield wipers for considerable periods.

The analytical section examined approximately 1500 samples during the
year. Most of this work arose within the Division but many samples were
also received from Government departments and private industry.

The rubber laboratory co-operated with the Armed Services in research
on rubber products for defence purposes. Articles investigated included
aircraft hose, rubber footwear for use at low temperature, and naval gun
mountings. Research on the use of lignin in rubber was continued under
industrial sponsorship.

Projects undertaken by the paint laboratory included a continuation of
the study of moisture-blistering of house paints, formulation of rubber latex
wall paints and a study of test methods for insulating varnishes. This section
was transferred to the Division of Building Research, 1 Sept. 1952.

Division of Physics

During the year the Division of Physics was named by the International
Congress of Weights and Measures as one of the seven major national
standardizing laboratories that have automatic membership on the comités
consultatifs for the various fields in which fundamental physical standards
must be maintained by international agreement.

PURE PHYSICS BRANCH—Two groups of experiments are being carried out
on cosmic rays. In the first group, counters and ionization chambers are
used in studying the behaviour of cosmic rays in their passage through the
atmosphere and in the earth’s magnetic field. Continuous recording of
intensities has been carried on throughout the year at Ottawa and in the
Canadian Arctic at Resolute. A study of the energy distribution of mesons
at sea level has been completed. A long-term experiment on directional
effects (asymmetry in north and south and in east and west intensities due to
the earth’s magnetic field) is producing useful results.

In the second group of experiments the photographic-plate technique is
used with plates exposed to cosmic radiation at high altitudes in balloon
flights carried out in Ottawa, and in the United States through the co-operation
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of American scientists. Several studies have been completed on nuclear
disintegrations observed in emulsions, including their frequency of occurrence,
the emission of low-energy mesons, and some properties of ‘‘shower particles”
produced in very high-energy disintegrations.

In the low temperature and solid state physics laboratory, progress has
been made in several fields. At the beginning of the year a series of experi-
ments on the alkali metals over a wide range of temperatures down to a few
degrees above the absolute zero revealed, in the three heavier metals, the
existence of anomalous transitions previously unsuspected. X-ray, thermal
expansion, and thermoelectric measurements have since been made to gain
further information.

The problem of the anomalous minimum of electrical resistance at low
temperatures in certain metals (notably copper, gold, and magnesium) has
been intensively studied and this, in turn has led to a fundamental investi-
gation on thermoelectricity in metals at low temperatures.

The problem of superconductivity and the threshold curve in the
(magnetically) ‘“hard’ superconductors e.g. tantalum, niobium, has been
investigated experimentally and the work extended to the “soft” metal, lead,
which shows certain similar characteristics.

Measurements of specific heats, starting with caesium and rubidium
which have never yet been examined, and of thermal conductivity (particularly
at low temperatures) are being undertaken. Preliminary work has also been
completed on nuclear resonance measurements. A new and largely automatic
apparatus for measuring thermal conductivities at relatively high tempera-
tures is almost complete, while much effort has been devoted to the establish-
ment of cryogenic and other facilities for the group and for the establishment
of an analysis laboratory to undertake X-ray, spectrographic, and microscopic
examination of specimens.

In the spectroscopy laboratory an investigation of the spectrum of the
ionized nitrogen molecule has been completed. Research on the absorption
spectrum of the oxygen molecule has shown, among other things, that the
presently accepted value for the dissociation energy of oxygen must be slightly
revised. Three new band systems have been found in discharges through
cyanogen. These systems have been assigned to the ionized cyanogen
molecule and represent the first spectroscopic evidence for it.

Investigation of the spectra of free radicals has been continued. Absorp-
tion bands of the free NH, radical, mentioned in last year’s report, have now
also been observed by irradiation of ammonia with a mercury arc, while the
previous work was based exclusively on the flash technique.

Work on the infra-red spectra of hydrocyanic acid (HCN) and acetylene
(CoH,), and of the corresponding deuterated molecules, has been completed
and very precise values for the internuclear distances in these two molecules
have been found. Similarly an investigation of the spectrum of trideutero-
methane (CD;H) has yielded a precise value for the C-H distance in methane.

Two new large grating spectrographs are under construction, and a
microwave spectrometer has been built and is being tested. In first results
on the new atomic beam apparatus, certain properties of the praseodymium
and aluminum nuclei have been determined.

The theoretical physics group has been engaged in various fields of
theoretical physics, especially in quantum mechanics and the quantum theory
of wave fields. From the many researches in progress, a single example has
been selected for mention,—an attempt to reformulate the quantum theory
of fields by using only finite and determined quantities right at the beginning



22 REPORT OF THE PRESIDENT

so that infinities do not arise; the results obtained show that the program
is promising.

In the X-ray diffraction and electron microscopy laboratory, excellent
progress has been made in the determination of the crystal structures of
inorganic and organic substances. Several of these are very complex and have
required the use of the most modern mathematical devices of X-ray crystallo-
graphy. Preliminary data for twelve vanadates, arsenates, and molybdates,
and for seven organic compounds have been obtained. Three structures have
been completed and four have been advanced to final stages of refinement.

X-ray powder data for eight pure narcotics have been compiled in connec-
tion with a survey of physical methods of identification at present underway
for the United Nations by the Narcotics Laboratory of the Department of
National Health and Welfare. A similar project has been started on
barbiturates.

Approximately thirty investigations in X-ray diffraction and in electron
microscopy have been carried out as a service to industry, the universities,
and Government laboratories.

APPLIED PHYSICS BRANCH—Information has been obtained on the sound
frequencies that are most effective in irritating pekin ducks. The dependence
of this effect on time and the statistical variation of response have been
measured. The purpose of this work was to find the best conditions for field
experiments to decide the usefulness of sound in repelling water fowl from
grain fields and airports. Field trials have been performed with some prospect
of a practical result. Ewven if technically successful, full evaluation will require
assessment of the attendant nuisance to humans and the economic factors.

The foghorn work reported last year has now culminated in an installation
which has worked satisfactorily at Prescott for some months. It has main-
tained, under field conditions, the efficiency of 15 per cent previously obtained
only in the laboratory. The high demand made for frequency stability by
the catenoidal horn has been realized by locking the diaphone frequency
acoustically to that of the horn. This is effective over the pressure range of
S to 35 pounds per square inch or more. Further installations are now under
construction.

In the electricity laboratory, work is proceeding on the primary inductor
and the diameters of the final windings have been measured; construction of
a pitch-comparator is well underway. All laboratory resistance standards
are now calibrated against the reference group of one-ohm standards. Pro-
vision is being made for the measurement of fundamental magnetic quantities.
The magnetic balance will be used to place these on an absolute basis while
utilization of proton resonance will provide for the stabilization and measure-
ment of magnetic fields.

Construction was completed of most of the apparatus required for the
measurement of gravity by direct observations on a falling body. A satis-
factory vacuum can be maintained inside the chamber where the body falls.
The mechanisms for releasing the body and for absorbing its energy at the
end of its fall behave satisfactorily under low pressure. The drops can be
repeated without breaking the vacuum. A coaxial cable has been installed
so that the standard frequency unit maintained by the electricity laboratory
can be the basis for measuring the times of fall.

The basic standard for scientific measurements involving length has been
for many years the ‘“international metre’’, defined as the length between two
marks on a platinum-iridium bar. It has long been proposed that the standard
should be re-defined in terms of a wavelength of light so that it could be
reproduced at will anywhere in the world.
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The International Committee of Weights and Measures has recently
established a new Advisory Committee for the Definition of the Metre, which
includes representatives of Great Britain, France, Germany, the United States,
Japan, the U.S.S.R., Italy, and Canada, and the International Unions of
Geodesy, Astronomy, and Pure and Applied Physics. The head of tthe
metrology laboratory of the Division of Physics has been appointed chairman.

Light sources which are more nearly monochromatic are now available
through the production of isotopes of mercury and krypton in high purity.
Canada is one of the few countries in the world where mercury-198 has been
produced and the Division of Chemistry expects soon to supply krypton-84
and -86.

Very careful research will be needed to define a new standard with such
precision that it will not require amendment for many years. As part of the
international program in this connection, the interferometry work of the
Division has been augmented to obtain data on the performance of the isotopes
which have been suggested as wavelength standards.

About 30 per cent more inquiries were received in 1952 than in the previous
year for work in the fields of photometry and colorimetry. One of these
concerned the appropriate colours for printing aeronautical charts which have
to be used under red light at night as well as in ordinary daylight. This
problem developed so many ramifications that a conference with United
States interests was called. Work on this problem is continuing.

The numerical notations of the colours of the Canadian Government
standard paint schedule—more than one hundred colours in all—were deter-
mined by careful spectrophotometry and calculation making it possible to
check on fading or other changes in these samples at some future date.
Another project was the design, construction, and calibration of two spherical
illuminometers for the Department of Resources and Development. These
instruments have been very successful in measuring, under field conditions,
the amount of light available for the growth of plants. An instrument for the
measurement of distinctness-of-image gloss has been developed, using an
entirely new principle for which patent protection is being sought. This sort
of gloss has not hitherto been measurable in a quantitative manner.

Members of the staff assisted in various activities of the Canadian
Government Purchasing Standards Committee, the International Civil
Aviation Organization, the Illuminating Engineering Society, the Inter-
Society Color Council, the Optical Society of America, the United States
Armed Services—N.R.C. Vision Committee, the United States Weather
Bureau, and the World Meteorological Organization.

Equipment has been constructed for a statistical study of the brightness
and contrasts present in outdoor scenes. This information is sought primarily
as a basis for setting up laboratory procedures for testing the performance of
photographic lenses and cameras. Design of part of this equipment—a photo-
electric telephotometer—required accurate data on the spectra sensitivity of
multiplier phototubes. Study of a number of tubes showed expected varia-
tions in spectral sensitivity between tubes, but revealed that variations were
small from place to place over the cathode of any one tube. A selected photo-
tube has been corrected to the spectral response of the most common photo-
graphic film by a filter design which combines good accuracy with unusual
efficiency. Associated electronic and recording equipment has been made.
For comparison, apparatus has been prepared for direct photographic photo-
metry. This has included the design and construction of a special scanning
stage for a commercial densitometer.
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A film resolving-power camera has been set up to study the resolution
capabilities of a variety of photographic films and plates when they are used
with an optical system which is as nearly perfect as is practicable. Results
to date show that previously accepted resolving-power values for certain films
and targets have been somewhat too low. A theoretical study has been made
of the energy distribution produced by a perfect lens in the image of a Canadian
annulus resolving-power target. A comparison with experimental results is
planned. Studies of the effect of the choice of resolving-power target and test
procedure on the grading and focussing of photographic lenses have shown
the effect to be small in most good modern lenses. However, it was found
that a significant improvement could be made in the performance of one widely
used aerial survey lens by a change in the focussing criterion. This focus
change is now being made for all lenses of this type during regular camera
calibrations.

The study is complete of films exposed in the experimental air-conditioned
Camera compartment in the Lancaster aircraft. It confirms that good
humidity and temperature control at the aerial camera preceding and during
flight will greatly reduce dimensional variations in the aerial negatives.

To provide Canadian participation in the International Society of Photo-
grammetry, the National Research Council obtained a corporate membership.
The head of the optics laboratory was named chairman of Commission I on
Photography and Navigation. For this Commission, a report was compiled
describing photographic equipment and methods used for survey in fourteen
countries over the past four years. A specification of methods of testing
aerial survey cameras was also prepared. It was accepted for international
use by the VIIth Congress of the Society in September 1952.

Equipment has been set up for the calibration of survey cameras in
accordance with the above specification, and the Specification for Air Survey
Photography of the Associate Committee on Survey Research is being
rewritten to conform to the international specification.

A study has been begun to obtain quantitative data on the dimensional
accuracy and resolution of the multiplex system of photogrammetry. This
system is used for a large and increasing proportion of all Canadian mapping.
Equipment is in preparation to test a representative number of the multiplex
projectors, which project the diapositives to form an optical model of the
terrain originally photographed.

The optics laboratory has given assistance to other laboratories, Govern-
ment departments, and industry, on many optical or photographic problems.
Two prototype rangefinders were tested for the Army and a considerable
number of improvements suggested. A prototype dual gunsight system for
the T33 training aircraft has been designed for the Royal Canadian Air Force.
A photographic procedure has been devised to fit the needs of a complex
fluorographic requirement for Atomic Energy of Canada Limited. Assistance
has been given to the radiology laboratory in the selection of a high-sensitivity
photographic system for oscillograph photography and in the redesign of the
optical system for a radium-measurement apparatus. Two large cameras
with mirror optics have been designed for use in spectrographic research. An
enlarging lens with a field of 40° and a distortion of only 0.01 per cent has
been designed for the photogrammetry laboratory.

In the photogrammetric group investigations to determine the usefulness
of multiplex for bridging methods have been carried out and are being con-
tinued. A careful study of the use of the radar profile recorder has been made
with interesting results which were reported to the International Congress of
Photogrammetry. Devices designed by the group included a special camera
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mount for convergent photographs and a steering device for mechanical
plotting. Applications for a patent on the latter device are being prepared.

The work of the radiology laboratory is proceeding along three main
lines: gamma and X-ray standardization, special research projects, and
development projects concerned with the application of radioactive materials
to medicine and industry. The routine measurement of radium sources has
increased, and several large cobalt-60 sources have been measured. X-ray
dosimeters were calibrated against the standard air chamber. Protection
recommendations were made for a number of hospital X-ray installations.
Improvements in the apparatus for the calorimetric measurement of low-
voltage X-rays have been made, and some preliminary output measurements
have been carried out. An improved model of the backscatter gamma thick-
ness gauge was built and used in a test run to detect the presence of liquid
ammonia in steel pipes. A second gauge, operating on the transmission
principle, was used to locate corroded areas in the walls of a pulp digester tank
and to estimate the depth of the corrosion. Considerable work was done with
the Eldorado 1000-curie cobalt teletherapy unit which is now in operation in
Victoria Hospital at London, Ontario. The source was also used to measure
the absorption of gamma rays in air out to a distance of half a mile, and to
make sterilization tests on food.

Temperature-measuring instruments of all kinds have been calibrated for
industrial, university and Government laboratories by the temperature and
radiation laboratory. This work has increased during the year. In addition,
research proceeded in a number of fundamental problems of temperature
measurement. The investigation into the suitability of the solidification
temperature of zinc as a standard in thermometry is continuing. Thestandards
used in the calibration of thermocouples have been re-examined to ensure that
they correspond with those of other national laboratories.

Maritime Regional Laboratory, Halifax, N.S.

This laboratory was opened officially 16 June, 1952, and a symposium on
the topic, ‘‘Scientific Research in the Maritime Provinces”, was held at that
time. The purpose of this new laboratory is to carry out research related to
possible development of the natural resources of the Maritime Provinces.
It is planned at first to pursue investigations on fundamental and applied
aspects of the commoner seaweeds of this area. This field has been selected
because it represents an undeveloped natural resource for which there is an
industrial demand and market,

The laboratory has been organized in sections to insure a broad develop-
ment of the subject in such aspects as (i) the bacteriology of seaweeds which is
practically unknown, (ii) the botany of certain algae with particular reference
to growth and reproduction, (iii) the biochemistry of such forms as Irish moss
and the rockweeds, (iv) the organic chemistry of algal polysaccharides, (v) the
physical chemistry of these substances in their behaviour as high polymers on
which present applications are based.

Considerable progress has been made in the organization of the unit’s
library based on a policy of integration with other libraries in the Halifax area.
About 140 periodicals are now received on current subscription or by gift.

The staff now numbers thirty-three of whom ten are professional scientists.

Division of Medical Research

On a limited budget, and with great economy, the Division of Medical
Research has been able to stimulate research in the universities and teaching
hospitals, in both clinical and fundamental fields. One hundred and sixty-one
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applications for experimental projects were granted, though few of these could
be supported to the extent requested. Additionally, four consolidated awards
were made, and forty-two grants of pituitary and adrenal cortical hormones.

An arbitrary classification of the grants will give some idea of the variety
and breadth of researches supported. Thirteen grants were made for investi-
gations in the field of bacteriology, including antibiotics. A micro-organism
hitherto unrecognized has been described. A thorough examination of the
ability of another bacterium to make acetyl choline, usually regarded as a
product of animal origin, has been completed. Eight grants were made for
studies on blood clotting and anticoagulants. Canadian pre-eminence in this
field has been maintained, particularly at the University of Saskatchewan.

Twenty descriptive researches have been supported in anatomy, histology,
development and ageing. These include the study of nuclear morphology,
leading to an easy method of sex determination; the development of teeth in
the young, and bone changes in the ageing; the source and distribution of
nervous pathways in the brain, and the target of fibres in the periphery;
normal development of the experimental animal the golden hamster, and
abnormal development in rodents and birds, as induced by adrenal cortical
hormones.

Thirty-six grants were made for researches on biochemical and metabolic
problems related to normal and pathological processes. With this aid rare
chemicals were synthesized, radioactive elements were incorporated into
hormones, the metabolic activity of these and normal hormones was studied,
enzyme systems were analyzed, water and electrolyte balance investigated.

Fifty-two grants were made for a variety of experimental studies in
physiology, pathology, pharmacology and surgery. One-quarter of these were
in the endocrine field, mainly in adrenal and pituitary physiology, but the
thyroid and ovary were also of interest to investigators. The production and
nature of atherosclerosis and of nephritis were studied by seven investigators.
Five grants were made for physiological studies of the heart, and eight for
fundamental studies in the physiology of nerve fibre and the central nervous
system. A miscellaneous group of surgical investigations included studies on
the pancreas, liver, heart and blood vessels, all directed at devising surgical
treatment for disorders in the same regions. Pharmacological investigations
'}n.clluded studies of anaesthetics, stimulants, and drugs for treating heart
ailure.

Applications for clinical experimentation are increasing rapidly both in
variety and number. This springs partly from the interest and enthusiasm
of young men who have joined clinical departments after enjoying National
Research Council graduate fellowships, partly from the stimulus given to
clinical research by the Council’s program with ACTH and Cortisone, and
partly from a growing awareness of the advantages to teaching and practice,
of subjecting patients to careful observation and harmless experimentation.
Clinical studies assisted by the grant-in-aid program in 1952 included seven
fendocgine,. six renal, five cardiovascular, four haemic, and three metabolic
Ivestigations.

The Advisory Committee on ACTH and Cortisone concluded its work by
organizing a conference, in April, 1952, at which experience with these
hormones was described by grantees. It was obvious that, with the assistance
of Council and with hormones provided by the provincial departments of
health out of Dominion-Provincial Health Grants, Canadian scientists had
helped to determine the usefulness, as well as the dangers and limitations, of
these natural drugs. It was also shown that the use of these drugs had led
to a clearer understanding of certain diseases. Since not all of the hormone
supply provided by provincial grants was used in the year 1951, the unused
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portion was made available for researches in 1952; the forty-two grants in
that year were used for various researches, fundamental and clinical. A
growing need for supplies of growth hormone led the Council to make a grant
to the Connaught Medical Research Laboratories, to assist in extraction of
the hormone from the anterior pituitary. Before the year was up, supplies
became available and were distributed to suitable applicants.

Six senior medical research fellowships, and twenty-two ordinary graduate
medical research fellowships were awarded in 1952. These were largely held
in Canada, but a few were taken up in the United States, Great Britain, and
Switzerland. They are a great fertilizing factor in the research life of all
medical fields, and continue to produce valuable dividends.

THE ENGINEERING LLABORATORIES

Division of Building Research

The Division of Building Research completed its fifth year of operation
during 1952. These five years have naturally been devoted largely to the
development of overall policies and a working program for the Division and
concurrently to the recruitment of the necessary staff. The staff now numbers
over one hundred. A new building for the Division is approaching completion
at the Montreal Road site of the Council in Ottawa. The work of the Division
is, therefore, coming to be well established.

This was marked by the appointment by the Council, during the year,
of an Advisory Committee on Building Research. The Chairman of this
Committee is Mr. Allan C. Ross of Ottawa and the Committee includes leading
figures from the main branches of the construction industry of Canada. It
will review annually the work of the Division and report its findings to the
Council.

The Division has continued its close co-operation with Central Mortgage
and Housing Corporation which it serves as a research wing. Although much
of the work done for the Corporation is of the character of “‘trouble-shooting”,
it is all vital building research work and is giving the staff of the Division
invaluable experience in this important field. Long-term projects designed
to contribute to the improvement of housing in Canada have been advanced
notably during the year.

The two basementless houses on the M.R.L. site at Ottawa are being
regularly observed for their performance. A corresponding economic study
is under way. For comparative purposes a test building identical with one of
the Ottawa basementless buildings has been erected on the campus of the
University of Manitoba in Winnipeg and is now in operation. Soil conditions
in the two locations are equally unsatisfactory for many building operations
so that the long-term performance of these experimental buildings will give
much useful information.

Work has been continued steadily on the study of heat and moisture
transfer problems in house walls in the Division’s laboratory in the Prairie
Regional Building in Saskatoon. Surprising results with regard to tempera-
ture differences in standard frame-wall construction have been discovered and
reported. Similar studies have been started with a brick test wall and this
work will be correlated with the performance of the four brick test huts in
operation at Ottawa.

The general test-hut program of the Division has been in full operation
throughout the year with standard huts at Churchill, Winnipeg, Saskatoon,
Ottawa, and State College, Pennsylvania, all closely correlated with local
climatic conditions. The additional test huts are located at Saskatoon (frame
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construction) and Ottawa (generally masonry construction). A new spur
tunnel has been constructed on the Montreal Road grounds in Ottawa in

order to provide even better facilities for more test huts which will be erected
in 1953.

Climate has continued to occupy an important part in the work of the
Division and an outstanding development of the year has been in relation to
Canada’s Northern climate. In August there was established at Norman
Wells, N.W.T., in close association with Imperial Oil Limited, a small Perma-
frost Research Station. At this location, field tests will be carried out on
foundation types in permafrost and the Station will serve as a centre for
information regarding building on perennially frozen ground.

At Norman Wells, there is also being established one of the seven outside
corrosion-test sites which the Division has been developing across Canada.
All these will be in operation by the Spring of 1953 and will be available for
the testing of specimens of metal and other building materials exposed to the
atmosphere. Laboratory work on corrosion has been continued in the
temporary quarters which the Division occupies in Ottawa as has also work
in the field of cement, concrete research, brick and masonry studies, plaster
investigations and problems concerned with thermal insulation.

In further development of its liaison with overseas building research
organizations, the Division was able to arrange for two of its members to spend
three months in Europe. Mr. E. V. Gibbons worked for some time in the
Materials Section of the British Building Research Station and visited some
European laboratories. Mr. G. W. Shorter spent a corresponding period
working in the British Fire Research Station and visited fire research labora-
tories on the Continent. This close contact with European fire research will
be of special value as the Division develops its own fire research program.
This has been well started and at the end of the year the first real fire research
laboratory facilities to be developed in Canada were in use.

A great deal of time has been spent on some fundamental studies regarding
the treatment of fire protective measures in building codes. This has been a
part of the technical and secretarial work which the Division does in connection
with the revision of the National Building Code of Canada under the guidance
of the Council’s Associate Committee on this subject. Some 29 Technical
Committees are at work revising the 1941 document, all of which are serviced
by staff of the Division. Over 200 architects, engineers, builders and others
are contributing voluntarily to this vital work. The revised Code, to be
published in 1953, will provide the means for a further significant advance
towards uniformity in local building regulations throughout Canada.

The work of revision has given rise to many interesting technical problems
and has confirmed the direction in which much of the experimental work of
the Division is proceeding. For example, the Building Design Section has
made a small start on basic studies of the structural strength of house frames
and components, the value of which has been well demonstrated in the work
on the relevant section of the National Building Code.

Throughout the year the Division has continued its several service
functions. One of these is the operation of the Canadian Government
Specifications Board, the work of which steadily increases mainly at the
demand of defence authorities. The Division took over the operation of the
N.R.C. sound chamber at the beginning of the year and has been continuing
to make standard acoustical tests. Test work has also been done on thermal
insulation and vapour-barrier materials in conformity with the Council’s
policy of doing test work only when such work carries with it the element of
research and requires special equipment. Late in the year the Division was
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requested to take over the Paint Research Section from the Division of
Applied Chemistry. This was done, the Section being grouped with the
Building Materials Section which now has a very complete coverage of research
units concerned with all major building materials apart from wood. In all
questions about wood the Division co-operates closely with the Forest Products
Laboratories of Canada.

The Division has reached a point in its development at which no further
progress can be made in many fields without proper laboratory facilities. It
has therefore been a great encouragement to note the steady progress which
has been made with the construction of its own building. This is now com-
pletely closed in and is being finished off with the expectation that it will be
occupied in the Spring of 1953. The Division looks forward confidently to
using the splendid facilities which this building will contain for developing
still further its service to the construction industry of Canada.

Duwvision of Mechanical Engineering

The Division has continued its active co-operation with the Armed
Services, particularly the Royal Canadian Air Force and the Royal Canadian
Navy, the Defence Research Board and with industry in the defence produc-
tion program. Assistance has been rendered in the development of aircraft,
engines, ships, missiles and equipment.

Wind-tunnel tests have been made for aircraft firms to assist designers
in the development of new commercial aircraft, including the deHavilland
“Otter”’, a high-performance aircraft for north country service.

In the gas-turbine field, work is proceeding on combustion, reheat or
afterburning, jet nozzles, operation at low temperatures, protection against
ice, and studies of the future development of gas turbines and the application
of gas turbines to locomotives. Different aspects of combustion in gas turbines
are under study including the burning of liquid-fuel sprays, the effect of
metallic constituents of oils on blade life, and flame stability.

Of interest to the Atlantic coast fishing industry and engine builders in
the Maritimes, was the development of a small semi-Diesel marine engine
with reversible propeller for inshore fishing boats. One engine is at present
installed in a Newfoundland boat for service trials and others have been made
available to builders for examination and trials.

Work on liquid fuels and lubricants has included low-temperature effects,
carbon formation from gas-turbine fuels, stability of aviation fuels in storage,
moisture and ice crystals in fuels, and the combustion characteristics of oils
from different sources—particularly the new Canadian fields.

A joint report, with the Atomic Energy Project, on aerial prospecting for
radioactive materials, was issued covering the development of instruments and
techniques and trials made in the Northwest during 1948-50.

An experimental investigation of heat transfer at high rates from metals
to liquids is in progress.

The design and construction of a prototype improved electric unit for
driving and steering wheelchairs for use by quadriplegic patients having very
limited arm movement and no muscle power, is in progress for the Department
of Veterans’ Affairs.

The movable-bed hydraulic model of the tidal portion of the Fraser River
constructed on the campus of the University of British Columbia has been
used throughout the year to investigate problems submitted by the Depart-
ment of Public Works including the effect of constructing different break-
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waters, means for controlling and minimizing shoaling in channels, stabiliza-
tion of channels, protection of shores, and the effect of closing certain channels
by causeways.

Hydraulic models of power plants and different types of spillway have
been studied for engineering firms and Government departments.

In the model-testing basin work has continued to be very active. Models
of many different craft have been tested, both towed and self-propelled,
including service craft for the Royal Canadian Navy and an ice breaker, lake
freighters and car ferries for naval architects and ship builders. General
projects in progress include an investigation of west coast fishing boats, and
the improvement of the lines of lake freighters. Assistance has been given in
the design of hulls and propellers and the estimation of power requirements.

The comprehensive investigation of aircraft icing, including the meteoro-
logical conditions associated with icing, and means of protection against icing,
has been continued, both in the laboratory and in the air. The Royal Canadian
Air Force has co- operated effectively in this project by providing, flying and
servicing, a North Star aircraft. The success of the project is in no small
measure due to the interest and initiative of the RCAF personnel in seeking
out and flying in, hazardous icing conditions. The Meteorological Service of
Canada continued its co-operation in the project by providing a meteorologist
whose services have been invaluable both in the laboratory and in the air.

Different instruments have been developed in the laboratories and fitted
in the aircraft for measuring cloud density and water content, droplet size,
rate of icing and temperature. Development of the electro-thermal heating
pads for de-icing wings and tailsurfaces is proceeding and effort is being con-
centrated on devising means for the detection of the onset of icing and
automatic control of de-icing.

An investigation of cloud physics is in progress in co-operation with the
Meteorological Service of Canada, and a theoretical study is being made of
the possibility of maintaining ice-free channels for winter navigation.

Low-temperature projects on which work was done included a study of
the cold starting of engines and tests of surveying instruments, Diesel-electric
generators, aircraft canopies, mechanical equipment and materials for the
Armed Services and firms.

A number of structural fatigue studies are being made. Wing panels of
a Canadian aircraft are being tested, to failure, under repeated pulsating loads.
A hydraulic fatigue machine has been developed and used to test aircraft
hydraulic hose assemblies and permit the assessment of their service endurance.
A limited study of the validity of the assessment of fatigue damage by micro-
scopical examination and ultimate strength methods, is in progress.

The investigation of the deformation and stiffness of swept wings is
continuing. In the first phase, covering the influence of sweep, plastic models
were tested statically, and their vibration modes and frequencies determined
from which a simplified theory was developed for determining the deformation
of a swept wing without taper, and later extended to the analysis of wings with
moderate taper. Preliminary results have been obtained from two full-span
aluminum-alloy models for comparison with the theory. Two aluminum-
alloy semi-span models are being prepared for a study of the stresses and stress
distribution under static loadings.

A preliminary simplified analysis has been attempted for the determina-
tion of the deformation and stresses in aircraft canopies and the results have
been applied to a real canopy which is about to be tested.
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Full-scale static tests were made of components of aircraft designed and
built in Canada.

Facilities—The No. 2 supersonic wind tunnel, of the intermittent type,
with a working section 16 by 30 inches, in which speeds up to Mach number
2.5 can be attained, was completed, installed and placed in operation. Cali-
bration is proceeding. The tunnel is to be used, primarily, for work on
high-speed aircraft.

Thermodynamics Building—As a result of delays, construction of the
building will not be completed for some time. In the meantime most of the
heavy equipment has been delivered and its installation commenced.

The laboratory is intended for work on combustion, compressors and
turbines. Its initial capacity will provide 31 pounds per second of air for
high-pressure combustion; and, for low-pressure combustion, 675 cubic feet
per second at an equivalent altitude of 55,000 ft. (corresponding to 3,500
pounds basic engine sea-level thrust). Up to 2000 h.p. will be available for

driving compressors.

Division of Radio and Electrical Engineering

Defence projects comprise the major part of the work of the Radio and
Electrical Engineering Division and important advances have been realized
during the past year. Design and development of various military radar sets
are carried as far as construction of the experimental model. When the
equipment is required in quantity for the Armed Services, close co-operation
with industry is maintained during the experimental program in order to
enable the manufacturer to facilitate his production.

" A notable contribution has been made in the extension of the theory of
slotted waveguide arrays, which will result in smaller radar antennas and
clearer radar pictures in the merchant marine application. The slotted wave-
guide array is admirably suited to this application because of its relatively
small volume and freedom from spurious radiation. However, the restriction
by international convention to horizontal polarization calls for the use of the
“side-slotted” type of waveguide array which, until now, was never fully
developed. Recent improvements worked out in this Division have made it
possible to use this side-slotted array in the merchant marine field, with
results that are fully comparable with those obtained when the more common

““face-slotted’’ array is used.

Daily observations of solar radio emission on a wavelength of 10.7
centimetres have been made continuously since March, 1947, and are
published quarterly by the International Astronomical Union. In response
to requests, this information is now made available on a weekly basis. The
great advantage of radio observation is that the radio emissions originate in a
region of the solar atmosphere where the matter is extremely rare, and,
consequently the light emission is very low. In the past, optical observation
of these regions has been very difficult.

A new antenna, or radio telescope, 150 feet long, has been built for the
study of 10-centimetre radio waves emitted by the sun. The instrument has
such a narrow beam that it can measure radiation from different portions of
the sun and the solar atmosphere. It has been found that such waves originate
for the most part in the sun’s ‘“‘corona’, and form an invisible envelope, or
“radio halo”’, around the sun. The width of this “halo”, and the intensity
of the radiation in the “‘halo’’, are now being measured.

A microwave link was developed for remote control of the isolated fog-
alarm station on Holland Rock, near Prince Rupert, B.C. Microwave
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frequencies are used because of the high efficiency of microwave antennas,
permitting the use of simpler receivers and eliminating interference. The
equipment allows the lighthouse keeper at Barrett Rock, nearly five miles
distant, to start or stop either of the two fog-alarm engines at Holland Rock.
Also, by listening on his radio receiver to a radiophone transmitter which
broadcasts the sound of the engine and the foghorn—a transmitter that he can
turn on by remote control at will—the lighthouse keeper is able to check the
operation of the remote fog-alarm.

A need exists for a simple means of operating unattended shore beacons
by remote control. A system has been developed whereby any ship equipped
with the standard 410-kilocycle transmitter can actuate a shore beacon by
transmitting a pre-arranged sequence of dashes. The system has a range of
80 miles. This intermittent operation of the shore beacon will result in a
great saving of power when compared with the customary continuous opera-
tion at regular intervals. Thus a battery-operated installation can be un-
attended for much longer periods of time. The present responder equipment
at the shore station has been designed for operation over unattended periods
of several months. The Department of Transport has requested the Division
to prepare equipment for installation on Charles Island, Hudson Strait, where
it is impractical for the Government icebreaker to make more than one service
call to a shore beacon each shipping season.

A simple and inexpensive microwave aid to. navigation, developed
especially for the use of ships too small to justify the cost of installing radar,
has been in operation at Halifax for the past two seasons. The system
comprises a microwave beacon transmitter (‘‘Microwave Lighthouse’’)
installed ashore, and a small receiver on board ship. The transmitting antenna
provides an “‘on-course’’ signal as narrow as one degree. A beacon installation
with omnidirectional transmissions has been made at Port Dover on Lake
Erie as a navigational aid to local fishermen. Special receivers designed by
the Division are used on the fishing craft.

The alternating-current line-voltage stabilizer developed in the electrical
engineering laboratory has attracted considerable attention from outside
organizations. A Canadian company is now manufacturing the stabilizer
under a licence agreement with Canadian Patents and Development, Limited.

Hazards due to electrostatic discharges exist in hospital operating rooms
because of the extreme explosibility of some of the gases used for anaesthetic
purposes. An investigation is proceeding into factors affecting these dis-
charges, such as resistivity of floor material, relative humidity, and carbon
dioxide content of the air.

Development of photoelectric methods for detection of faults in high
quality paper is being continued. Progress has been difficult because of the
variety of faults to be detected.

The 1.2-million-volt impulse generator has been used extensively in test
work for various Canadian manufacturers of electrical equipment. Test
samples included distribution transformers, current transformers, cables, and
pothead insulators.

In a study of the electrical properties of materials, it has been found that
the electric breakdown strength of liquids, including those used commercially
as insulation materials, is extremely dependent upon the presence of slight
traces of impurity. With special precautions, very high values of breakdown
strength have been obtained.

The importance of semiconductors (materials with electrical properties
between those of insulators and metals) in both the communication and
power branches of the electrical engineering industry is increasing daily. The



REPORT OF THE PRESIDENT 33

theory and experimental behaviour of these materials is being studied with a
view to applying them in new ways and improving the operation of existing
devices.

In recent years electronic principles have found increasing application in
medical diagnosis and treatment. An electronic method of restoring an
accidentally arrested heart to normal action has been developed by medical
research workers at the University of Toronto. The electronic instruments
required for this purpose have been designed and developed by the Division’s
laboratories. This technique of reactivating a stopped heart has aroused
considerable medical interest and may find application in heart surgery.

Based on German wartime research, a new form of blood-pressure gauge,
for experimental use, has been designed and built. The pressure-measuring
probe is only one-eighth inch in diameter. Mounted on the tip of a hard
rubber tube, it can be inserted through a blood vessel to give accurate measure-
ment of pressure within the heart chambers. Pressure changes are converted
into voltages which may be read on a meter.

The frequency standard is the life-pulse of electronic measurement and
communication. The official frequency standard of Canada is maintained by
the Division’s radio laboratories, and serves constantly in the standardization
of a wide range of instruments.

Modern electronic instruments are becoming increasingly complex, and
contain an ever-increasing number of vacuum tubes. These tubes fail usually
for one of two reasons: breakdown due to mechanical shock, or failure of the
cathode to emit sufficient electrons. The second cause of failure is being
studied systematically, using radioactive tracers to measure certain physical
changes in the cathode coating material. It has been found that one cause
of failure (known as ‘‘sleeping sickness’’) is caused by impurities in the cathode
metal. By using a cathode of highly purified nickel the *‘sleeping sickness”
effect can be avoided.

THE SERVICE GROUPS

Diviston of Information Services

A primary function of this Division is to provide effectively scientific and
technical information required not only by those engaged in research, but also
by those who are attempting to utilize the results of research to improve
industrial processes and products.

The core of this work, naturally, is the Council’s library, which serves
unofficially as the scientific branch of a national library service. Its resources
are increasing steadily and the use made of them is increasing at an even
greater rate. For example, the number of photo-copies of technical articles,
supplied instead of lending original material, was over 3000 in 1952, less than
2000 in 1951. A new branch library for special service in the new Applied
Chemistry Building was opened during the summer. Close co-ordination
with the main library prevents unnecessary duplication while assuring that
essential material is readily available. Preparations are being made for
similar service in the Radio and Electrical Engineering Building now under
construction and for an extension of the aeronautical library services to cover
the National Aeronautical Establishment at Uplands.

In an attempt to provide a better service to industrial firms in those areas
where provincial research laboratories have been established, steps were taken
during the year to integrate, even more closely, the work of the Technical
Information Service with that of provincial research agencies. As the result
of an agreement concluded in August, the British Columbia Research Council
assumed full responsibility for the technical industrial liaison work in British
Columbia. The Technical Information Service continues to make its resources
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available through the British Columbia Research Council. Later in the year
similar agreements were entered into with the Alberta Research Council and
the Ontario Research Foundation for the work in Alberta and Ontario,
respectively.

Inquiries were received at the Ottawa office at a slightly higher rate than
in 1951 when the total dealt with was 3300. Inquiries answered locally also
approximated in number the totals of recent years. A particularly significant
feature of the work was the number of earlier inquirers who again asked for
assistance during the year. Some were the largest industries of their kind in
Canada, others were from the smallest industrial firms. When suitable
subjects presented themselves and time allowed, T.I.S. reports were prepared.
These reports have been well received in Canada and numerous copies have
been distributed in the United States and Commonwealth countries.

During the year many translations have been prepared of scientific papers
originally published in Russian, German, Norwegian, Swedish, Dutch,
Spanish or Italian. Lists of all translations are available and a record is being
compiled of translations prepared in Canada, other Commonwealth countries
and in the United States.

The liaison offices in Ottawa, Washington and London serve Canadian
science by procuring and exchanging information that is not usually available
through the normal channels, by arranging itineraries for Canadian scientists
travelling in the Commonwealth and other countries, by providing services
for scientists visiting Canada, and by undertaking tasks on behalf of Canadian
scientific institutions in order to save unnecessary travel and expense. The
offices act as both collectors and disseminators of information and since the
London and Washington offices are housed with the liaison offices of other
Commonwealth countries, they assure easy inter-Commonwealth communica-
tion in science. The Ottawa and London offices are part of the mechanism for
promoting scientific collaboration in various fields under the direction of the
Standing Committee of the British Commonwealth Scientific Official
Conference.

The Division has prepared bi-monthly lists of the new reports included
in the N.R.C. series; this series is made up of reprints of papers published by
Council staff in the scientific literature and mimeographed reports not other-
wise available. A new list of all N.R.C. reports to December 31, 1952, with
author and subject indexes, is being prepared for publication.

Administration

The Vice-President (Administration) is a statutory member of the
National Research Council and is responsible for the direction of administra-
tive activities throughout all Divisions and branches of the laboratories.
Centralized administrative services relieve the scientist of as many adminis-
trative problems as possible. In this organization, the Director of the
Division of Administration, the Plant Engineer, the Superintendent of the
Central Workshops and the Officer in Charge of Patents report directly to the
Vice-President (Administration). In addition, the Vice-President (Adminis-
tration) is President of the Crown Company, Canadian Patents and Develop-

ment Limited and is a Director of Atomic Energy of Canada Limited and of
Crown Assets Disposal Corporation.

Division of Administration

In 1952 the Offices of Administration and Personnel were reorganized into
the Division of Administration which has responsibility for all general adminis-
trative functions, purchasing, personnel, security, awards of grants and
scholarships and the publication of the Canadian Journals of: ‘Physics,
Chemaistry, Botany, Zoology, Medical Sciences and T echnology.
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The General Services Branch provides such administrative functions as
transportation; duplication and stationery; central registry; estimating;
accounting; and stenographic services. The Transport Office provides trans-
portation service between the laboratories in the Ottawa area, and handles
travel accommodations for all staff members. In the Duplication Office, the
output for the past year of the multilith, photostat, blueprint and multigraph
machines was well over 7,000,000 prints. Over 15,000 photographic prints,
plates, exposures and slides were also produced. These included more than
3,000 photostats of papers from books and periodicals requested during the
year by scientists, research libraries and industrial concerns. The Central
Registry Office maintains over 200,000 files and processes more than 1,000,000
papers per annum. An annual Parliamentary Appropriation provides the
Council with the largest proportion of its funds. Estimates involving over
300 pages of supporting detail were prepared for submission to the Department
of Finance and to the Advisory Panel on Scientific Policy. Revenue is derived
chiefly from charges made for work done in the workshops and laboratories
and from the sale of scientific and technical publications and amounts to
approximately $500,000 per annum. The Accounting Office is responsible for
costing and collection of revenue and also for the receipt, storage, sale and
distribution of Council publications. Last year over 58,000 copies of scientific
journals were distributed to 1950 subscribers in 63 different countries. Nearly
96,000 reprints of papers from these Journals were sent out. Approximately
25,000 copies of miscellaneous N.R.C. publications were distributed and over
135,000 copies of specifications. The stenographic pool looks after the
emergency requirements of the Divisions and handles specialized typing
assignments.

The Purchasing Branch is responsible for obtaining equipment, supplies
and services for all laboratories. During 1952 the Buying Section placed
30,000 orders and contracts totalling approximately $6,000,000 in value. The
Section maintains consistent follow-up action on all outstanding orders to
ensure deliveries of goods to meet laboratory program schedules. Accounts
payable to the number of 45,000 were also checked and approved for payment.
The Services Section includes: the Central Warehouse, the Disposal Unit, the
Receiving and Shipping Office at the Sussex Street building and the Customs
Unit, which cleared approximately 5000 shipments through various ports in
Canada. At mid-year the purchasing for Atomic Energy of Canada Limited
was transferred to Chalk River.

The Personnel Branch performs the administrative work connected with
employment, staff relations, organization and classification.

At the end of the fiscal year the total staff numbered 1920 as compared
with 1795 on 1st April, 1952. At the end of the year the scientific staff
numbered 533, of which 454 were engaged directly on research work. During
the year the craftsman and maintenance staff who had been paid by the hour
on a prevailing-rate basis were reclassified to salaried status.

The Employment Office handled some 5800 applications as compared
with 4500 in the previous year. Of this number some 500 applications for
continuing or summer employment were received early in 1953 from university
students. The Staff Relations and Classification Offices are responsible for
pay, attendance records, staff and establishment records and position classi-
fications as well as the administrative work connected with service ratings,
promotions, superannuation contributions, salary increases, renewal of
appointments and terminations. With the exception of a few craftsmen and
maintenance staff classes, no general salary increases were authorized during
the year.
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Special projects undertaken during the year included a survey of salaries
of engineers and scientists in Government, industry, and universities, and the
compilation of lists of Canadian students undertaking graduate studies in
science and engineering in Canada and the United States.

The Security Office acts in a liaison capacity between the directors of
Divisions and other organizations responsible for the different aspects of
security.

The Awards Branch administers scholarships and grants in aid of research
awarded annually by the National Research Council. Scholarships awarded
in science and engineering include Bursaries, Studentships and Fellowships
which have values of $600, $900 and $1200, respectively for the academic
year, to which a summer supplement of $500 may be added. In addition
Special Scholarships valued at $1500 per year and Postdoctorate Overseas
Fellowships at $2500 are offered. The Council also awards two classes of
Graduate Medical Research Fellowships which have values of $1800 to $3000
for awards involving graduate training, and up to $5000 for senior awards in
advanced research. Graduate Dental Research Fellowships of similar value
are also made. More than 275 of these different awards were made for
1952-53, totalling in value over $310,000. In addition to these awards,
approximately 75 Postdoctorate Fellowships are currently held in the labora-
tories of the Council. A scheme for similar fellowships tenable in Canadian
universities has recently been introduced on a smaller scale; five of these
awards were made for 1952-53. In addition to the administration of these
awards, this office also looks after: (i) the Merck Fellowships for Canada,
including the annual competition and administration of funds; (530 S tihe
Nuffield Dominion Travelling Fellowship in Medicine competition; (ii1)
administration of funds provided by the National Gallery of Canada for the
National Industrial Design Fellowships; and (iv) Sir Arthur Sims scholarship
competition. During 1952 the Awards Office co-operated with the Royal
Society of Canada and Department of External Affairs in arranging the first
competition for Canadian Government Overseas Awards which are being paid
from “blocked’” funds held in France and the Netherlands. Altogether 260
applications were processed in this competition. Over 400 assisted research
grants were awarded to scientists in universities and other institutions for the
purchase of special apparatus and the employment of assistants to work on
approved research projects. The amount of these grants exceeded one and
one-quarter million dollars, and the employment of approximately 700
assistants under these grants was approved. The 1952 edition of the Year
Book of Canadian Universities was revised and edited for the National
Conference of Canadian Universities.

The Publications Branch is now responsible for the publication as well as
the distribution of the Canadian Journals of: Physics, Chemaisiry, Botany,
Zoology, Medical Sciences, and Technology, the editorial staff having been
transferred to Administration from Information Services on 1 January, 1953.
In 1952 the total number of both pages (3970) and papers (394) published, was
the highest in the history of the Journals. The over-all increase in pages
(407, approx. 11.5 per cent) and in papers (31, approx. 9 per cent) resulted
from increases in the Journals of Physics, Botany, Zoology and Medical Sciences.
The greatest increase occurred in the Canadian Journal of Medical Sciences in
which the number of pages was up 118 per cent and the number of papers up
133 per cent. Of the papers published in the six Journals, approximately
21 per cent originated from the National Research Laboratories; 18 per cent
from Government departments; 51 per cent from universities; 4 per cent from
universities and Government departments; 1 per cent from universities and
other sources; and 5 per cent from other sources. In about 23 per cent of the
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papers, acknowledgment of financial assistance from the National Research
Council was given and for 12 per cent of the papers, an N.R.L. Fellow was
author or co-author.

Plant Engineering Services

The responsibilities of Plant Engineering vary somewhat between the
various Council buildings in the Ottawa area but consist essentially of operat-
ing and maintaining general building services and making laboratory altera-
tions and equipment installations. Minor structural alterations and exten-
sions are also undertaken as time permits. One of the major jobs undertaken
during the year was the moving of the Division of Applied Chemistry into
the newly completed laboratory building at the Montreal Road site and
reconditioning the space vacated by them in the Sussex Street building.
Other large jobs included several air conditioning installations, rebuilding of
the silica gel bed for the Supersonics Laboratory, the building of a metrology
tunnel and a test-hut tunnel, an extension to the Liquid Fuels and Lubricants
Laboratory, an afterburner slab for Thermo-dynamics and the installation
of services in new laboratory areas. Altogether 30 separate buildings are
serviced; this includes the operation of a steam heating plant and a hydro-
electric generating plant. A Central Drafting pool is maintained in the
Sussex Street building and is available to the various Divisions. An Engineer-
ing Design Office is situated at the Montreal Road. Laboratories.

Central Workshops ; R NN SE L R

The Central Workshops are well equipped to build model laboratory
instruments, pilot models and tests models for all the types of research and
development work of the laboratories. The nature of the work demands
close co-operation between designers and scientists on these one-of-an-item
jobs. During the year a great deal of time was spent on the manufacturing
of blades for a new three-stage gas-turbine engine. Work has also been
started on a second experimental gas-turbine engine, single-stage, stationary
type. This turbine, with the exception of the gearing, will be built completely
in the Workshops; a job of this nature requires many hours of skilled crafts-
manship. The wood shop has turned out its regular line of scale models of
ships, aircraft and aircraft.components. In addition, a great variety of
interesting jobs have been completed for all the laboratories and for several
branches of the Armed Services.

Patents

Developments made by members of the staff of the Council require
skilled examination by scientific and legal officers to determine patentability.
This work is carried on by the Patents Section. During the year the work
was sub-divided, the responsibilities and duties relating to inventions in
particular fields (such as biological, chemical, electrical and mechanical) being
assigned to the several patent officers. If the result of any particular investiga-
tion made by a Patent Officer indicates that there is a possibility of obtaining
a patent, the matter is then reférred to a Patents Committee whose duty it is
to examine commercial possibilities and to determine whether application for
a patent for commercial or other reasons should be made.

CANADIAN PATENTS AND DEVELOPMENT LIMITED

Canadian Patents and Development Limited, the Council’s patent and
licensing agency, has made -arrangements for carrying on similar investigations
relating to developments originating in certain departments of the Govern-
ment and Crown Companies, and in Canadian Universities. Much of the
work in this category originates with Atomic Energy of Canada Limited as a
result of its operation of the Atomic Energy Project at Chalk River. The
officers of the Patent Section deal with these developments in the same manner
as with those originating within the Council.
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FINANCIAL STATEMENT OF THE NATIONAL RESEARCH

COUNCIL FOR THE YEAR 1952-53
Receipts
A. Parliamentary Appropriations:
Vote 295 (Operation of Laboratories)................ $11,356,501.04
Mouce 2 orane SO0 CapitalTh sy U85 R 4,038,837.84
Alimirild e 2oL R S T S T i e S Po e R b TR SR SR S $15,395,338.88
B. Special Fund:
On Hand 1st April, 1952—
(0T T W Y o e S e s $801,879.42
Central Warehouse Account......... . 180,000.00
981,879.42
ElDoimhonRy s 2 St ciens, THE WO IEIEs S Sy 18 552,413.88
EEHcr] Services . freugsecy CHIIL It A R ORI Y 33,390.58
Salea OO TN S, - . o et AP LIS A TR 30,275.57
IR enea o LIGUSn phetwmeis . STt <5 AW St orl iy 46,019.64
iTseellaiiaou st " SARIL. - B AR bl ads R3ECH S FL 76,651.78
Less Accounts Receivable (included as revenue in above
T 5 ey AR S R SR S O 50 L e s KRR TRR S IIA 15 8 A ol &3 129,009.16
Dkl S T e S S S L R A S S e R O 5 5+ § 1,591,561.71
C. Trust Fund:
sl o ril R Ob Ve s aiee s aa 816,176.93
Contributions from Other Sources.................. 272,950.00
Jg@E e e R LSRR s b b LGt SR AR R L A A LU 1,089,126.93
$18,076,027.52
Expenditures
Sdlanies Wagesian A lowadcesiia e 30 T s sl $ 7,391,552.06
*Less Salaries and Wages of Service Staff............. 770,064 .94
$ 6,621,487.12
Schiolafehips 287 oo T adllsl R v et i s S R PR Sl e i 365,772.65
Grants in Aid of Research—
Eon=elidated. Grants. Bk St e $§ 183,885.01
I gseciate Committeas: eticaJt T ge oo ig i s 241,531.27
Untfiedeiialsid i s, o L p U CIAReN . Sime 5. 24 5ol i v 678,310.83
iifeniational AThliations. & s b i « mesw it b s 3,781.40
S0 gl [ e Ao n T N CREUNTRE WURE SAUNE SO N S S 668,342.24
1,775,850.75
EquipmengehndSiiivrary Baoks, . i o e e L 1,080,705.38
o BiEsiglals 2 Sme) (e I i o S e b e 2,381,592.14
D R g, L O e, = gl (e s, s e o 238,907.78
Printing of Scientific Journals, Annual Reports, and Other Publications... .. 143,925.77
Applied Chemistry Building and Equipment (Capital)..................... 341,321.62
New Water Line for Montreal Road Laboratories (Capital)................ 12,201.45
Maritime Regional Laboratory and Equipment (Capital).................. 84,113.04
Radio and Electrical Engineering Laboratory (Capital).................... 2,097,425.27
Thermodynamics Research Plant and Equipment (Capital)................ 390,475.08
Building Research Laboratory and Equipment (Capital)................... 832,604.35
Alterionsand Extensiopafl@ampibal) . ... .. i dstard s o 223,072.78
Acquisition or Construction of New Equipment (Capital).................. 57,624.25
SR JEen SelebiRivgesBal L' 0 o AT ST IS R G T (L L $16,647,079.43
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FINANCIAL STATEMENT OF THE NATIONAL RESEARCH COUNCIL
FOR THE YEAR 1952-53—Concluded

Expenditures—Concluded

Balance on Hand 31st March, 1953—
Special Fund:

(0l 07371 a7 =4 SRea Sl s SRSt $ 811,561.71
Central Warehouse Fund............ 255,000.00
$ 1,066,561.71
BRSO U LA R P (N L 362,386.38
1,428,948.09
Reconclia ot EOHRICCCIDTSLE ok %~ o e 6y et ol e o s N R o $18,076,027.52

* Salaries and Wages of staff of Plant Engineering and Workshop Services are part of the
cost of work performed by these Services, for which charges are made. These charges are included
under other items of expenditure.

In addition to the above the Council spent $255,140.95 provided by Government Departments
on work performed at their request.
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CANADIAN PATENTS AND DEVELOPMENT LIMITED

TO THE SHAREHOLDERS OF
CANADIAN PATENTS AND DEVELOPMENT LIMITED:

Your Directors submit herewith a Balance Sheet and Statement of
Revenue and Expenditures for the financial year ending March 31, 1953.

Part VIII of the FINANCIAL ADMINISTRATION AcCT relating to Crown
Corporations was proclaimed in force on the 1st day of October, 1952. Under
the statutory provisions the Company’s financial year would be the calendar
year unless it was otherwise ordered by the Governor in Council. Your
Directors considered that the Company’s financial year should coincide with
that of the National Research Council and a recommendation was made
accordingly. Asaresult, an Order in Council was passed fixing the Company’s

financial year as beginning on April 1st and ending on the next following
March 31st.

Royalty payments under some licensing agreements dealing with older
patents fell off considerably during the year, which had an adverse effect on
the Company’s revenue. However, some of the newer licensing agreements
show considerable promise for future increases in revenue.

At the same time there has been a substantial increase in patent expenses
over previous years. During the war, research was directed almost entirely
to military and defence programs, but following the war, research was
directed into channels that were more likely to produce results useful in
industry. This latter program has resulted in a very great increase in the
number of patent applications filed. Many of these patents have not yet
reached the revenue-producing stage.

During the financial year, pilot-plant operations were carried on at
Akron, Ohio, to prove the commercial feasibility of the Cambron process for
producing ethylene oxide by the catalytic oxidation of ethylene. The pilot
plant ceased operations after the end of the year and consideration is being
given to any further operations that may be necessary. The results obtained
to date appear promising. The Company’s expenditures in connection with
this operation are shown on the balance sheet as deferred development
expenses.

On April 1st, 1952, the operation of the Atomic Energy Project at Chalk
River was taken over from the National Research Council by a newly formed
Crown Company, Atomic Energy of Canada Limited. Under an agreement
with the latter Company, your Company is continuing to handle patent
matters arising out of the project. This includes licensing arrangements on
patented inventions having commercial application.

The formal agreement with National Research Development Corporation,
a British Company which carries on in England substantially the same type
of operations as is carried on by your Company in Canada, has now been
executed. This agreement covers a reciprocal arrangement whereby National
Research Development Corporation will act as your Company’s licensing
agent in England and certain other European countries, and your Company
in turn will act as agent for the British company in Canada.

Your Company is continuing to handle certain licensing matters on this
continent on behalf of the Commonwealth Scientific and Industrial Research
Organization of Australia.
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CANADIAN PATENTS AND DEVELOPMENT LiMiTED—Concluded

An agreement has been made with an additional Canadian university for
the handling of patent and licensing matters by the Company on behalf of
the university. The Company now has agreements of this nature with five
Canadian universities and with two Provincial research councils.

The Company is continuing supervision of patents on inventions resulting
from development work being carried on by A. V. Roe Canada Limited on
contracts relating to the gas turbine engine and aircraft. A large number of
patent applications has been filed in respect of these inventions and the patents
issued on these applications are being vested in your Company. A number of
licensing arrangements were made by your Company during the year and
others are in various stages of ‘negotiation.

May 25, 1953.

E. R. BIRCHARD,
President

75417—6%
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AUDITOR GENERAL'S OFFICE

Ottawa, June 3, 1953

The Directors and Shareholders,
Canadian Patents and Development Limited,
Ottawa, Ontario.

Gentlemen:

The accounts of Canadian Patents and Development Limited having
been audited under my direction for the fiscal year ended March 31, 1953, 1
forward herewith a copy of my report which has been made to the Minister of
Trade and Commerce, in accordance with Section 87 of the FINANCIAL
ADMINISTRATION ACT, together with the Balance Sheet as at the date of closing
and the following supporting schedules:

Statement of Income and Expense (Schedule I),
Statement of Surplus (Schedule I1).

Yours faithfully,

WATSON SELLAR,
Awuditor General of Canada
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AUDITOR GENERAL'S OFFICE
Ottawa, June 3, 1953

Re: Canadian Patents and Development Limaited
Dear Sir:

Having completed the audit of the accounts of the above-noted Company
for the fiscal year ended March 31, 1953, I now report to you, in compliance
with Section 87 of the FINANCIAL ADMINISTRATION ACT, the results of the
examination of both the accounts, and the Certified Financial Statement
forwarded herewith.

The asset ““Deferred Patent Development Expenses $249,185”’ represents
the Company’s share of the cost of construction and operation, along with the
Firestone Tire and Rubber Company and Stone and Webster Engineering
Corporation, of a pilot plant at Akron, Ohio, for proving and developing
techniques, etc., for the production of ethylene oxide under patent rights
controlled by Canadian Patents and Development Limited. As the ultimate
worth, if any, of this asset will depend on the success of the experiments
conducted at the pilot plant in the development of commercially feasible
processes, attention is drawn to the fact that, at April 15, 1953, the pilot plant
was shut down without definite conclusions having been reached in this regard.

The deferred patent development expenses of $249,185, already referred
to, do not include an account payable of $36,610 for costs incurred prior to
March 31, 1953, in respect of the pilot plant; nor is this item reflected in the
liabilities of the Company. Acceptance and payment of the account is await-
ing the outcome of an audit which the Company is making of prior expendi-
tures, the propriety of which is questioned.

During the year under review, there was a loss of $16,465 on the sale of
securities and there were grants of $10,750 for research. Since these are
charged directly to surplus, per Schedule 11, the year’s excess of expense over
income shown by Schedule I is understated by $27,215.

Subject to the foregoing, I certify that, in my opinion,
1 Proper books of account have been kept by the Company;

. The Financial Statement has been prepared on a basis consistent
with that of the preceding year and is in agreement with the books
of account; also, the Balance Sheet and the accompanying
Statement of Income and Expense, respectively, give a true and
fair view of the state of the Company’s affairs as at March 31,
1953, and of the results of the Company’s operations for the
fiscal year;

3. The transactions of the Company that have come under my
notice have been within the Company’s powers as set forth in the
FINANCIAL ADMINISTRATION ACT and any other act applicable to
the Company.

Yours faithfully,

WATSON SELLAR,
Auditor General

The Right Honourable C. D. Howe,
Minister of Trade and Commerce,

Ottawa
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CANADIAN PATENTS AND DEVELOPEMENT LIMITED

(Incorporated under the Dominion ‘“‘Companies Act, 1934"")

BALANCE SHEET AS AT MARcCH 31, 1953

Assets
s iRC PG e andi B aul R WD L A Skt i L i $ 53,259
Investment in Government of Canada Bonds (market value
ROl s aibleasi dat (MRl ten Y St Lt . R - ok $ 101,490
R S A o T s = i 1 5 amahi: Cfb e e whis "o T e 5 Yo 822
L2551
e eeamliNccoivable twe. BSOS TINET N SRV IS, TR S R L O 22,008
Beicrsed*P licntiDevelopnient Expensests Al TIHEI0T 0 48T JUel U Sl sl 249,185
426,764
Liabilities and Capital
Liabilities
BicanumgsiB avdblatan i cerned iEhasees S i | alls 65 Jr it By s et 8 28,569
Capital
Capital Stock:
Authorized—10,000 shares of no par value
Issued =S 000kshares fullyipard S, Wi, S0 00N $ 296,199
SnrplusEper tochednleFIT IREE Astley JOIE L el 101,996
398,195
8 426,764

Approved on behalf of the Board

(Sgd.) E. R. BIRCHARD,
Dzirector

(Sgd.) C. J. MACKENZIE,
Director

Signed for purposes of identification only and subject to my report, herewith, to the
Minister of Trade and Commerce.

(Sgd.) WATSON SELLAR,
Auditor General of Canada
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CANADIAN PATENTS AND DEVELOPMENT LIMITED

ScHEDULE I—STATEMENT OF INCOME AND EXPENSE FOR THE
YEAR ENDED MARcH 31, 1953

Income
Reyalties, licensing, agreements, etC.... ...t orioiruvmsnnns $ 27:5722
Interest earned on Investments. ... ....oveeeeennnenenns 9,411
8 36,933
Expense
Sl e Sl R e L e B T DA Tt L R e T $ 16,047
Patent attorneys’ fees and other patent expense............ 40,642
Royalties and licensing f6es, do . vil o aiasals oahon s o aio s o o aia 5,175
IB)enl TTo e 1o nhiaet o) - SN muetu By o s uianet 57 b ST Sl N TR RS 719
il SUeTo:1 110 -1 4= 18 (010 21 Ve RS N o b B RS S o A 442
Praniel ol b s b o il PRt - s i e el e 4 T RpeRten 195
NliseellanEomns it i o s o el s o S iatE et e s sfa e 107
63,327
8 26,394
SCHEDULE II—STATEMENT OF SURPLUS
BalamceeisyapiVvionehes v OSMETE Tusican thsa i el sistp i i tr vl Wl g G (Neer il $ 155,605
Deduct:
Excess of expense over income for the year, per Schedule I..$ 26,394
Eossionisale  cfiseclirnbion s 18 e il Wit 8 UGS STl i 16,465
IxesealehNepeliEle. 0 LIl £ el ta =i S 0 N R S 10,750
- 53,609

Balaneelaseat NiakchiBlEiIos 345 Sienses g THiasaustn Lyt <5 piwas ks ifree 8 101,996







OFFICE CONSOLIDATION
OoF CERTAIN ACTS

RELATING TO THE
NATIONAL RESEARCH COUNCIL

The Research Council Act, R.S.C. 1927, Chap. 177

An Act to Amend the Research Council Act, Chap. 31, Acts, 1946
(Assented to July 26th, 1946)

An Act to Amend the Research Council Act, Chap. 21, Acts 1950
(Assented to June 1st, 1950)

Section 3 of an Act to Amend the Statute Law, Chap. 51, Acts 1950
(Assented to June 30th, 1950)
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(&1 AU s e n RO G o
The Research Council Act
1. This Act may be cited as the Research Council Act.

2. In this Act, unless the context otherwise requires,—

(a) “Chairman” shall mean the Chairman of the Committee of
the Privy Council on Scientific and Industrial Research;
(%)

“Committee” shall mean the Committee of the Privy Council
on Scientific and Industrial Research;
(00)

“Company” means a company incorporated pursuant to
subsection one of section fourteen of this Act and any com-
pany the direction and control of which is assumed by the
Council pursuant to subsection two of section fourteen of
this Act; 1946, c. 31, sec. 1.

“Council” shall mean the Honorary Advisory Council for
Scientific and Industrial Research;

(c)
(d)
(e)

“President”’ shall mean the President of the Honorary
Advisory Council for Scientific and Industrial Research;

“Vice-President (Administration)’’ means the Vice-President
(Administration) of The Honorary Advisory Council for
Scientific and Industrial Research; 1946, c. 31, sec. 1.

“Vice-President (Scientific)” means a Vice-President
(Scientific) of The Honorary Advisory Council for Scientific
and Industrial Research: OIS0 M erii bl Yo

(f)

3. There shall be a Council to be called ““The Honorary
Advisory Council for Scientific and Industrial Research’’.

3A. There shall be a committee to be called the Committee
of the Privy Council on Scientific and Industrial Research consist-
ing of such number of ministers belonging to the King’s Privy
Council for Canada as the Governor in Council may determine, to
be nominated by the Governor in Council. 1946, c. 31, sec. 2.

4. (1) The Council shall consist of a President, a Vice-
President (Administration) and two Vice-Presidents (Scientific)

and not more than seventeen other members, to be appointed by
the Governor in Council.

(2) The members of the Council, with the exception of the
President, the Vice-President (Administration), and the Vice-
Presidents (Scientific), shall hold office for a period of three years.

(3) A retiring member shall be eligible for reappointment.

(4) There shall be an Executive Committee of the Council
consisting of the President, the Vice-President (Administration),
the Vice-Presidents (Scientific) and at least three other members
selected by the Council. RIS o

S0
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5. (1) The President shall be the chief executive officer of the
Council and shall have supervision over, and direction of, the work
of the Council and of the officers, technical and otherwise, appointed

for the purpose of carrying on the work of the Council.
1946, c. 41, sec. 4.

(2) Subject to the direction and control of the President, the
Vice-President (Administration) shall have charge of all matters
relating to administration and shall perform such other duties as

the President may from time to time assign to him.
1946, c. 31, sec. 4.

(3) Subject to the direction and control of the President, each
of the Vice-Presidents (Scientific) shall have supervision over such
scientific matters and shall perform such other duties as the
President may from time to time assign to him. 1950, c. 21, sec. 3.

(4) The President, the Vice-President (Administration) and
the Vice-Presidents (Scientific) shall receive such salaries and be
employed for such terms of office as the Governor in Council may
prescribe, and such salaries shall be paid out of moneys provided

for the work of the Council. 1950, c. 21 see. 3.

6. The Council shall have charge of all matters affecting
scientific and industrial research in Canada which may be assigned
to it by the Committee, and shall also have the duty of advising
the Committee on questions of scientific and technological methods
affecting the expansion of Canadian industries or the utilization of
the natural resources of Canada.

%. (1) The Council is hereby constituted a body corporate
capable of suing and being sued and having the power to acquire
money, securities, real estate or property by gift, grant, bequest,
donation or otherwise and of holding lands, tenements, heridita-
ments, goods, chattels and any other property, movable or im-
movable, for the purpose of, and subject to, this Act.

(2) The Council may be called the National Research Council.
1950, c. 21, sec. 4.

'¥A. (1) The Council is for all purposes of this Act an agent
of His Majesty and its powers under this Act may be exercised
only as an agent of His Majesty.

(2) Actions, suits or other legal proceedings in respect of any
right or obligation acquired or incurred by the Council on behalf of
His Majesty, whether in its name or in the name of His Majesty,
may be -

(a) brought or taken against the Council, without the Governor

General’s fiat, or

(b) brought or taken by the Council,

in the name of the Council in any court that would have jurisdiction

if the Council were not an agent of His Majesty.
DS 0, Gl PERC Y 5.
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rre R 8. The Council shall meet at least four times a year in the city
of Ottawa on such days as may be fixed by the Council, and may
also meet at such other times and places as the Council may deem
necessary.

Ponem o 8A. The Executive Committee of the Council may exercise

Committee.  the powers of the Council and shall submit at each meeting of the
Council minutes of its proceedings since the last preceding meeting
of the Council. 1946, c. 31, sec. 5.

S sneand 9. No member of the Council, with the exception of the

President, the Vice-President (Administration) and the Vice-
Presidents (Scientific) shall receive any payment or emolument for
his services, but each member shall receive such travelling and other
expenses in connection with the work of the Council as may be
approved by the Governor in Council. 19505 €. 21,7560, 54

sl 10. Without thereby limiting the general powers of the Council
conferred upon or vested in it by this Act, it is hereby declared
that the Council may exercise the following powers namely:—

(a) To make by-laws for the conduct of its business;

(b) To control and direct the work of the Council through the
President, and, in case of the illness, absence or suspension
of the President, or in the case of vacancy in the office
of President, through an Acting President temporarily
appointed by the Council;

(¢) To undertake in such way as may be deemed advisable

(i) To promote the utilization of the natural resources of
Canada,

(i) Researches with the object of improving the technical
processes and methods used in the industries of Canada,
and of discovering processes and methods which may pro-
mote the expansion of existing or the development of
new industries,

(iii) Researches with the view of utilizing the waste products
of said industries,

(iv) The investigation and determination of standards and
methods of measurements, including length, volume,
weight, mass, capacity, time, heat, light, electricity,
magnetism and other forms of energy; and the determina-
tion of physical constants and the fundamental properties
of matter,

(v) The standardization and certification of the scientific and
technical apparatus and instruments for the Government
service and for use in the industries of Canada, and the
determination of the standards of quality of the materials
used in the construction of public works and of the supplies
used in the various branches of the Government service,

(vi) The investigation and standardization, at the request
of any of the industries of Canada, of the materials which
are or may be used in, or of the products of, the industries
making such a request,

(vii) Researches, the object of which is to improve conditions
in agriculture;
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(d) To have charge of, and direction or supervision over, the
researches which may be undertaken, under cond1t1ons to
be determined in each case, by or for smgle industrial firms,
or by such organizations or persons, as may desire to avail
themselves of the facilities offered for this purpose;

(e) To expend such sums of money as may be annually appro-
priated by Parliament for the work of the Council or which
shall have been received by the Council through bequest,
donation or otherwise;

(f) With the approval of the Committee, to appoint such
scientific, technical and other officers as shall be nominated
by the President, and to fix the tenure of such appointments,
to prescribe the several duties of such officers, and, subject
to the approval of the Governor in Council, to fix their
remuneration;

(g) Subject to the approval of the Chairman, to publish, from
time to time, such scientific and technical information as
the Council may deem necessary;

(h) To carry on work and manufacturing of an experimental
and developmental nature with respect to the matters
referred to in paragraphs (c¢) and (d) of this section so as
to render the processes, methods or products to which the
said matters relate more available and effective in useful arts

and manufacturing and for scientific purposes and other-
wise; 1046 ic. 51; sec. 7.

(1) To license, or sell or otherwise grant or make available
to others, Canadian or other patent rights or any other
rights, vested in or owned or controlled by the Council,
to or in respect of any discovery, invention or improvement
in any art, process, apparatus, machine, manufacture or
composition of matter, and to receive royaltles fees and
payments therefor. 1950, c:,21,; 8ec., 6.

11. (1) Every discovery, invention or improvement in any
art, process, apparatus, machine, manufacture or composition of
matter made by a member or any number of members of the
scientific and technical staff of the Council or a company and all

rights with respect thereto are vested in the Council.
1950 e+ 21 see, 74

(2) The Council, with the approval of the Governor in Council,
may pay to its scientific and technical officers and to others working
under its ausplces who have made any valuable discovery, invention
or improvement in any art, process, apparatus, machine, manu-
facture or composition of matter, such bonuses or royaltles o o]
its opinion may be warranted. 1950, ez 21, sec. ¢

12. All the receipts and expenditures of the Counci! shal! be
subject to examination and audit by the Auditor General.

3. (1) The President shall report annually to the Council
upon the progress and efficiency of the work of the Council and as
to its requirements, and shall make such recommendations therein
as he may deem necessary
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(2) The Council shall, after the conclusion of the fiscal vear,
make a report to the Committee containing the report of the
President to the Council and also containing a statement of the
receipts and expenditures of the Council during the preceding fiscal
year.

(3) Such reports shall be printed and laid before Parliament
within fifteen days of the making thereof, or, if Parliament is not
then in session, within fifteen days after the commencement of the
next session of Parliament.

14. (1) The Council may, with the approval of the Governor
in Council,—

(a) procure the incorporation of any one or more companies
under the provisions of Part I of The Companies Act, 1934,
for the objects and purposes of exercising and performing on
behalf of the Council such of the powers conferred upon the
Council by paragraphs (¢), (d), (k), and (i) of section ten
of this Act as the Council may from time to time direct
and all the issued shares of the capital stock of each such
company shall be owned or held in trust by the Council for
His Majesty in right of Canada except shares necessary to
qualify other persons as directors; or 1946, c. 31, sec. 9.

(b) assume, by transfer to the Council in trust for His Majesty
in right of Canada of all the issued share capital thereof
except shares necessary to qualify other persons as directors,
the direction and control of any one or more existing com-
panies incorporated under the provisions of Part I of The
Companies Act, 1934, all the issued share capital of which
is owned by or held in trust for His Majesty in right of
Canada except shares necessary to qualify other persons as
directors and may delegate to any such company any of the
powers conferred on the Council by paragraphs (c¢), (d),
(k) and (7 ) of section ten of this Act. 1946, c. 31, sec. 9.

(2) Every company shall keep and maintain such books and
records, in addition to those required by The Companies Act, 1934,
as the Council may prescribe and shall make such reports and
returns to the Council as the Council may require.

1946, c. 31, sec. 9.

(3) The accounts of a company shall be audited by the Auditor
General. 1946, c. 31, sec. 9.

15. Section fifteen of the said Act is repealed.
LGSO s o8k
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Rapport annuel

Le rapport annuel du Conseil national de recherches a deux fonctions
principales: selon les dispositions de la Loi du Conseil de recherches, il contient
le rapport du président et le bilan de I'année bugétaire; il présente aussi, en
un langage accessible, un tableau général de la nature et de la diversité des
centaines de prOJets qui sont étudiés dans les laboratoires des diverses divisions.
Il est donc précieux au commun des lecteurs qui veut se renseigner rapidement
sur le domaine et les fonctions du Conseil national de recherches et sur la
facon dont celui-ci sert la nation dans le champ des recherches scientifiques
et industrielles. On peut obtenir gratuitement des copies du rapport annuel.

Communiqués de presse

A titre de complément aux renseignements généraux fournis dans le
rapport annuel, des communiqués de presse sont émis de temps en temps au
cours de I'année: ils recoivent une publicité considérable dans les quotidiens,
les hebdomadaires et les revues commerciales mensuelles ainsi qu’'a la radio.

“NRC Review’

Une publication annuelle, connue sous le nom de “NRC Review”,
contient, sur les travaux des laboratoires, des renseignements plus spécifiques
et plus détaillés qu'il ne serait possible ou souhaitable de présenter dans le
rapport annuel. La “INRC Review’’ s'adresse aux hommes de science, aux
institutions de recherches, ainsi qu'aux autres personnes ou institutions qui
désirent des renseignements spécialisés sur les recherches en cours. La “NRC
Review’’ comprend les rapports des directeurs de divisions et des chefs de
sections; des rapports supplémentaires sur des projets individuels, écrits par
les spécialistes intéressés et des descriptions du travail des nombreuses com-
missions du Conseil. Ensuite, il y a un chapitre spécial sur I’administration.
On y trouve, entre autres, des détails sur les bourses et sur les octrois accordés
aux hommes de science qui travaillent aux universités. Enfin, la “NRC
Review” comprend une liste du personnel. IL’organisation des laboratoires,
en divisions et sections, et les positions occupées par le personnel senior y
sont mentionnées.

On peut obtenir des copies de “NRC Review’ (prix: 75¢) en s’adressant
au Conseil national de recherches, Ottawa (Ont.).

“NRC Research News’’

Tous ceux qui recoivent la “NRC Review’’ sont par le fait méme inscrits
sur la liste d’adresses de la ‘“NRC Research News”, opuscule mensuel de
quatre pages préparé par le Service des relations extérieures aux fins de mettre
continuellement les hommes de science intéressés au courant des occupations
du Conseil national de recherches. La “INRC Research News’ est envoyée
gratis a toutes les autres personnes intéressées q<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>