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FOURTEENTH ANNUAL REPORT
of the |

NATIONAL RESEARCH COUNCIL

() N}

REVIEW OF ACTIVITIES OF THE NATIONAL RESEARCH
COUNCIL

[ o)

Introduction

The National Research Council of Canada has now completed the
fourteenth year of its existence. During the year the great economic
depression which began in 1929 continued to spread and intensify until it
embraced the whole civilized world, with a consequent strain of unparalleled
dimensions upon public institutions and industrial organizations.

Many of the great industries which had been developed into profit-making
institutions as a result of extensive research programs found themselves for
the first time with the balance resulting from operations greatly reduced or
on the wrong side of the ledger. Executives were compelled to face the
question whether under these conditons research programs should be cut
along with other items of expenditure. The fact that in many of the larger
industries, especially those based on chemistry and physics, scientific inves-
tigations were not only not reduced, but as in the case of the International
Nickel Company, greatly intensified, is an indication of the place which
research occupies in the minds of industrial leaders.

A further indication of the value of research is seen in the fact that gov-
ernment research agencies everywhere report appeals for assistance and
guidance in excess of those previously received. The consequence has been
that many new agencies, both public and private, have been created.

Two significant developments have taken place in the United States—
first, the erection of the new hydraulic laboratory at the Bureau of Standards,
for which Congress had appropriated the money at the preceding session, was
begun and will be completed during the present year; second, the erection
of the new laboratories of the Mellon Institute was also started. The new
Institute will have approximately eight times the laboratory space previously
available.

In Great Britain the work of extending and consolidating national
research activities has gone steadily forward. Two extremely important
extensions have been made to the National Physical Laboratories, one the
new water channel for studying models of seacraft of all kinds, including
seaplanes and flying boats, the other a high-pressure wind tunnel for studying

7



8 : _ REVIEW OF ACTIVITIES

the behavior of aircraft under varying air pressures. The opening of the
new National Chemical Laboratories at Teddington in association with the
National Physical Laboratories also marked a distinctly new and promising
departure. 5 |

There are now in Great Britain under the direction of the Department
of Scientific and Industrial Research twenty-four research associations in
which the Department and the industries co-operate, seven research institutes
controlled and supported solely by the Department, which have been formed
for the study of special industrial problems, and forty research stations dealing
with agriculture or industry, some privately and some publicly controlled,
whose function it is to promote industrial developments. Many of these
stations are connected with the universities of the country and receive
subventions from the Government.

The foregoing are but significant illustrations of what is going on over
the whole of Europe, including Russia, where scientific research is being
intensively organized, and in all progressive Asiatic countries, especially
Japan.

It is also significant that in most countries research organizations are
extending their activities to include questions of distribution and consumption,
as well as production. It would appear that the time is not far distant when
the correlation between production, distribution and consumption will be
clearly understood and definite lines for co-ordinating the associated agencies
clearly marked out. :

During the year substantial progress has been made in extending and
consolidating the work being done under the National Research Council of
Canada. Many of the researches previously organized have been pushed
toward completion, as can be seen from the statements made in the sections
of this report dealing with assisted and co-operative researches. While,
generally speaking, it takes time for the economic benefits of research to
be widely felt, as new discoveries must slowly work their way into commercial
use, nevertheless some of the researches now being carried on under the direc-
tion of the Council have already brought economic results of significance,
not only to the industries directly concerned, but indirectly to other important
branches of national activity. For example, the result of one research has
been the re-establishment of an important industry which, in spite of the
depression, has steadily increased its output and has established a market
for its products not only in Canada, but in the United States and Great
Britain as well. In addition, the annual freight receipts of the railroads have
been increased by this industry to the extent of $100,000 and the value of the
coal consumed has increased by $35,000. Further, it has led to the
development of railway connections and the extension of manufacturing
plants, thus giving employment to a considerable number of people.

During the year the demand for scientific assistance from industrial
groups has greatly increased. A number of new research committees have
been organized and set to work. The total number of such committees now
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working under the Council i1s twenty-nine. Details of the work done under
these committees will be found in the section of this report devoted to
associate committees (page 50).

During the year 46 conferences have been held for the purpose of discuss-
ing the scientific and technical problems associated with the Council’s activi-
ties. One cannot over-emphasize the contribution that has been made in
this way to the work of the Council by disinterested scientists and indus-
trialists drawn from every province in Canada.

During the year 80 scientific papers have been published by members
of the technical staff of the Council and workers assisted by research grants.
This brings the total number of publications to date, on work for the support
of which the Research Council has been responsible, up to 582. For a list
of these publications see page 166.

In association with the Imperial Conference of 1930 a conference on
research was held for the purpose of discussing the broad principles of
scientific co-operation among the various research agencies in the British
Empire. On convening the conference, it immediately became apparent that
the matters to be discussed were of such importance that it would be desirable
to have the research conference an integral part of the Imperial Conference.
Consequently at a meeting of the heads of delegations to the Imperial Con-
ference it was agreed— -

“That the Research Conference be constituted a Committee of the
Imperial Conference, to report to this Conference, not only on those
matters specifically referred to it by the General Economic Committee,
but on other questions also, on the understanding that it would be
open to the Imperial Conference, on receiving a Report from the
Research Committee, to refer any item in that Report to the General
Economic Committee, should they think that course desirable.”

Of the thirteen resolutions unanimously approved by the Research Com-
mittee and later by the Imperial Conference the first and second state the
fundamentals upon which progress and co-operation must rest. They are
as follows:

Resolution 1.

" FinanciAL ProvisioN FOR RESEARCH

“The Research Committee of the Imperial Conference, being convinced
that progress will in the future be dependent to an increasing extent
upon the growth and apphcatlon of scientific knowledge, desire to direct
the attention of the various Governments of the British Commonwealth
of Nations to the importance of making adequate provision from State
funds for the steady pursuit of scientific research into the various
problems affecting the material well-being of mankind. They also
desire strongly to urge their view that the severe economic depression
from which the British Empire, in common with the rest of the world,
is now suffering, should be regarded as a reason not for the curtailment
but for an expansion of expenditure on research. The greater utiliza-
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tion of the help which science can give will be a potent factor in the
rehabilitation of existing industries, including agriculture, no less than
in the development of new ones.”

Resolution 11.

Visits oFr REsEarcH WORKERS IN THE EMPIRE

“The Research Committee of the Imperial Conference are of the opinion
that the existing facilities, by means of which research students through-
out the British Empire are enabled to visit laboratories and research
stations in other parts of the Empire, in order to receive training in
research and to gain additional experience, should be extended, and that
funds should be definitely provided in the annual budgets of research
organizations with this object in view. The Committee regard it as
even more important that financial provision should be made to enable
senior workers engaged in research to visit laboratories in other parts
of the Empire for the purpose of consultation and the promotion of
co-operative relations.”

The concluding paragraph of this report is also important as showing the
point of view of the committee on co-operative effort:

“In concluding this report, the Committee would urge that, important
as many of the proposals they have put forward undoubtedly are, the
essential factor which will determine the success or failure of scientific
co-operation 1s the spirit in which these proposals are approached by
those mostly concerned, namely, the scientific workers themselves, and
the facilities that are provided for them to become acquainted with
one another and with one another’s work. The advice offered by Lord
Balfour in his Introduction to the Report of the Research Special Sub-
Committee of the Imperial Conference of 1926 has a real and lasting
application: —‘Let us cultivate easy intercourse and full co-operation
will follow.””

For some years confidential reports on the progress of investigations
have been exchanged between the National Research Council of Great
Britain and the Dominions. Arrangements have now been made for exchange
of research programs in order to reduce overlapping to a minimum. It is
anticipated that the principle of affihation as exemplified in the relation of
the National Research Council of Canada to the Wool Industries Research
Association and the British Leather Manufacturers Research Association
will be developed and extended.

The Conference on Standardization of the Imperial Conference of 1930
also made substantial plans for co-operation in developing and maintaining
common fundamental standards and by exchange of information and con-
sultation to secure, where the circumstances of the case permit, common
industrial standards as well. Steps are being taken to equip the Division
of Physics in the new National Research Laboratories with fundamental
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standards checked against those in the National Physical Laboratories in
London.

The Council

At the.end of the fiscal year four members of the Council retired under
the three-year rule of service prescribed in the Research Council Act. The
retiring members were—

Frank Dawson Adams, LL.D., D.Sc., F.RS.

Charles Camsell, LL.D., F.R.S.C.

Augustin Frigon, D.Sc., AM.AIEE.

Arthur Lewis Clark, Ph.D., F.R.S.C.

During the year J. M. McCarthy was removed by death.

The vacancies were filled by the reappointment of Dr. Camsell, Dr. Clark
and Dr. Frigon, and the appointment for the first time of Charles L. Burton,
Esq., of Toronto, President of the Robert Simpson Company, and Julian C.
Smith, Esq., of Montreal, Vice-president and General Manager of the Shawin-
igan Power Company.

Dr. Adams, who had previously retired from the vice-principalship of
McGill University and the deanship of the Faculty of Applied Science, and
was not eligible for reappointment under a rule of the Committee of the
Privy Council on Research requiring university representatives to be active
members of the staff of a university, was one of the original members of the
Council. He was for eighteen months Honorary Administrative Chairman
at the time when the work of the Council was administered by a special
technical officer. For twelve years he gave freely of his time and energy
to the Council’s work. A distinguished scientist himself, one of the foremost
living geologists, with that spirit of devotion to his country which has always
characterized him, he still serves on associate committees of the Council.

During the year the Council suffered a great loss in the death of Henry
M. MacKay, Dean of the Faculty of Applied Science, McGill University.
Dean MacKay was an engineer of great distinction, an educational leader of
the highest reputation in his own field. He brought to the Council a ripe
experience and a willing mind. His place will be hard to fill.

Since our last report was written Mr. J. M. McCarthy, B.Sc., who had
been a member of the Council for three years, was removed by death. Mr.
McCarthy was an engineer of distinction, and rendered valuable service to
the Council during his term of office.

Appointments to the Staff

Under the scheme drawn up by the Research Council and approved by
Order-in-Council, and later approved by the Royal Commission on Technical
and Professional Services under the chairmanship of Mr. E. W. Beatty, the
following grades for the professional staff, with the necessary qualifications,
have been established:
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TiTLE QUALIFICATIONS OR EQUIVALENT
Degree Professional Experience

Director of the Division of Physics

(or Chemistry or Biology, etc. ) D.Sc. or Ph.D. 10 to 15 years
Assistant Director Ph.D. 10 years
Research Physicist (or Chemist or

Biologist, etc.) Ph.D. 8 years
Asssociate Research Physicist (or

Chemist or Biologist, etc. ) M.Sc. 5 years
Assistant Research Physicist (or

Chemist or Biologist, etc.) M .Sc. 2 years
Junior Research Physicist (or

Chemist or Biologist, etc.) i M SG

The aim of the Council has been to get the best qualified men and women
for the special problems which they will be called upon to solve. It has also
been recognized that variety of training is important. The forty-three univer-
sity graduates on the technical staff at the end of the year under review
represent in their undergraduate training eighteen different institutions of
learning, eleven in Canada, four in Great Britain, one in the United States,
one in Switzerland and one in Czechoslovakia. Thirty-six of the forty-three
graduates received their undergraduate training in our own Canadian institu-
tions. Although vacancies were advertised in foreign journals and many
applications were received from outside Canada, only once was it found
necessary to go to a foreign country to secure a person with the necessary
qualifications, except in five cases in which Canadians temporarily employed
in foreign countries were repatriated. Certain graduates of foreign universities
living in Canada were selected because of their special qualifications in regard
to foreign languages.

The appointments made were as follows:

(a) Division oF CHEMISTRY

Paul Larose, B.Sc., Ph.D., McGill University; five years Professor of
Physics and Physical Chemistry, Laval University, Associate Research
Chemist, engaged in textile research.

William E. Graham, B.A.Sc., M.A.Sc., British Columbia; M.A., Ph.D.,
Toronto; two years Industrial Fellow, Mellon Institute of Industrial Research,
Associate Research Chemist, engaged in leather research.

David Wolochow, B A., M.A., University of Saskatchewan; B.Sc., Cali-
fornia Institute of Technology; six years in research on cement at the
University of Saskatchewan; Associate Research Chemist, engaged in asbestos
research.

Morris Katz, B.Se., M.Sc., Ph.D.,- McGill University; Assistant Research
Chemist, engaged in Trail smelter smoke research.

O. Moorehouse Morgan, B.A., M.A., University of Western Ontario;
Ph.D., McGill University; Assistant Research Chemist, engaged in laundry
research.
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Helen D. Chataway, B.A., B.Sc., M.Sc., University of Manitoba; Ph.D.,
MecGill University; two years Research Assistant, Lehigh University, Bethle-
hem, Pa.; Junior Research Chemist, engaged in research on fats and oils.

Colin H. Bayley, B.A.Sc., M.A.Sc., M.A., University of Toronto; two
years chemist with ' W. E. Phillips Co., Oshawa, Ont.; Junior Research Chemist,
engaged in gas research.

(b) DaivisioNn oF BioLoGY AND AGRICULTURE

S Cook, B.Sc., M .Sc., University of Alberta; Ph.D., Stanford Univer-
sity; Junior Research Biologist, engaged in grain research.

J. A. Anderson, B.Sc., M.Sc., University of Alberta; Ph.D., Leeds Univer-

sity; Junior Research Biologist, engaged in grain research.

(¢) Drvision oF RESEARCH INFORMATION
Walter W. Thomson, B.Sc., M.Sc., Ph.D., McGill University; four

years’ experience in university teaching and industrial research; Junior Re-
search Investigator, on editorial staff.

Richard Ruedy, D.Sc., University of Geneva; three years, Nela Research
Laboratory, General Electric Co., Cleveland; two years, Instructor in Physics,
University of Toronto; two years with radio manufacturers, Toronto; Junior
Research Investigator, engaged in information service and translations.

Charles A. H. MacConkey, dipl. Ing.-Chem., Dr.sc.techn., Technische
Hochschule, Zurich; two years of research at Cambridge University, England;
two years of industrial research; Junior Research Investigator, engaged in
information service and translations.

In addition the following men appointed to the professional staff in the
fiscal year ending March 31, 1981, commenced work during the year under
review:

Sidney J. Cook, B A., University of Toronto; five years as Dominion
Analyst, Food and Drugs Laboratories, Department of Health, Ottawa; ten
years chief of the Mining, Metallurgical and Chemical Branch, Dominion
Bureau of Statistics; engaged as General Secretary of the Fifth Pacific
Science Congress, in the Division of Research Information.

D. F. Stedman, B.A.Sc., University of British Columbia; Ph.D., London
University; four 'years with Consolidated Mining and Smelting Co. of Canada,
Trail; two years instructor in chemistry, University of British Columbia;
two years demonstrator in electrochemistry, University of Toronto; Assistant
Research Chemist, engaged in research on carbon black and natural gas.

R. H. F. Manske, B.Sc., M.Sc., Queen’s University; Ph.D., Manchester
University; two years in chemical research in England; one year.as research
chemist with- the General Motors Corp., Detroit; two years in research at
Yale University; Associate Research Chemist, engaged in research on alkaloids
and the extraction of drugs.

C. Y. Hopkins, B.A.,, M.A., Queen’s University; Ph.D., New York
University; three years in research at Northwestern and New York Universi-
ties; one year assistant in the Department of Chemical Engineering,
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University of Toronto; Assistant Research Chemist, engaged i work on
grain screenings, straw, furfural and apples.

Donald C. Rose, B.Sc., M.Sc., Queen’s University; Ph.D., Cambridge
University; two years in research at Cambridge and Bristol; one year
Lecturer in Physics, Queen’s University; Assistant Research Physicist, engaged
in photo-electrical research.

Charles D. Niven, B.Sc., Aberdeen University; M.A., Ph.D., University
of Toronto; five years of industrial development work in Great Britain; one
year as research assistant at Toronto University; Assistant Research Physicist,
engaged in work on heat insulation.

George C. Laurence, B.Sc., M.Sc., Dalhousie University; Ph.D., Cam-
bridge University; three years in physical research at Cambridge; Junior
Research Physicist, engaged in work on radium measurements and static
electricity in aeroplane photography

George S. Field, B.Sc., M.Sc., University of Alberta; Junior Research
Physicist, engaged in research in electrostatics and ultrasonics.

B. G. Ballard, B.Sc., Queen’s University; five years in Engineering
Department of the Westinghouse Electric and Manufacturing Co., East
Pittsburgh; Assistant Research Physicist, engaged in research in electrical
engineering and in the supervision of the installation of equipment in the
new National Research Council building.

J. J. Green, B.Sc., A.R.C.Sc., Royal College of Science; D.I.C., Imperial
College; Ph.D., London University; two years hydrodynamical research in
England; Junior Research Physicist, engaged in aeronautical research.

Buildings and Equipment

During the year under review the work of fitting up the John Street
Laboratories was completed and a group of important researches in physics
and chemistry undertaken. These laboratories have been equipped for
permanent use in so far as the fixed equipment is concerned. Much additional
movable equipment has been purchased and installed, which will later be
transferred to the new building when it is completed. It is intended that
the John Street Laboratories should be put to permanent use in connection
with special semi-commercial developments of laboratory processes.

As stated in last year’s report the Council, with the approval of the
government, began the establishment of aeronautical research laboratories
in certain of the old buildings on the John Street property. With slight
changes these buildings proved extremely satisfactory for the purpose. The
wind tunnel, which has a nine-foot nozzle, is now nearly completed and will
be in full operation before the end of 1931-32. The water channel, which
is being constructed in order that research on aeroplane floats, hulls and
other high-speed craft may be undertaken, is also nearing completion and
will be 1n operation in 1931-32.

The establishment of a complete engine testing plant capable of testing
aircraft engines presented special difficulty on account of the noise associated
with 1ts operation. A suitable room was found in the underground part of the
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old power house which fortunately had adjacent to it an unused chamber
eminently fitted for sound absorbing purposes. Substantial progress has been
made 1n fitting up this laboratory. When completed it will be possible to
test aircraft engines of any type and to absorb up to 1000 horse power at
speeds up to 2500 revolutions per minute. The possession of this equipment
will for the first time make it possible for the Government to carry out its
own regulations with regard to the testing of aeronautical machinery.

The erection of the new National Research Laboratories has gone
steadily forward. Delays have occurred which apparently could not be avoid-
ed. Difficult problems with respect to material and equipment affecting
materially the internal structure had to be solved. A description of the
building was given in the report for last year, and it is not necessary to
repeat the description here. Suffice it to say that when completed it will be
one of the most modern buildings in existence devoted to scientific and indus-
trial research; a headquarters for scientific effort worthy of Canada and
fitted for the solution of the many problems which she offers. It is expected
that the laboratories will be available for occupation early in 1932.

During the year much time has been given by the technical staff of the
Council to studying details of equipment and fittings. Much thought and
care have also been given to the question of staff appointments. Men must
be found whose natural endowment and training fit them for work in con-
nection with the special problems to be solved.

Summary of Financial Statement for 1930-1931

During the year under review, the National Research Council received
through parliamentary appropriation the sum of $500,000.00. In addition,
the Council received from various other sources the sum of $50,373.43, making
a total gross revenue for the year of $550,373.43.

The largest item received by the Council other than through parliamen-
tary appropriation was the sum of $20,972.23 granted to the Associate Com-
mittee on Grain Research from a trust fund, which was established in 1928
by the Federal Government for research work on grain, this fund being derived
from the disposal of surplus grain at public terminal elevators. In addition,
the sum of $5,000.00 was received from the Sun Life Assurance Company of
Canada to assist in the work carried out under the auspices of the Associate
Committee on Tuberculosis. In the previous four years the same company
had also contributed the sum of $40,000.00 for the same purpose, and these
grants have been of very material assistance to the National Research Council
in co-ordinating and stimulating co-operative investigations by various lab-
oratory groups on this major problem affecting both man and animals.

During the year, the Council also received from the Canadian Co-
operative Wheat Producers, Limited, the sum of $3,600.00. The Canadian
Wheat Pool decided to offer three fellowships with an annual value of
$1,200.00, one to be tenable in each of the universities of Alberta, Manitoba
and Saskatchewan, these fellowships to be open to qualified graduates of any
Canadian university who desired to pursue advanced studies and research in
problems connected with-the grain growing industry of the prairie provinces
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of Canada. These fellowships were given through the National Research
Council and were subject to the usual regulations of the Council with respect
to its own postgraduate scholarships.

The Council also received a substantial sum from the Scottish Canadian
Magnesite Company as a contribution toward research work carried out on
problems of the magnesite industry in Canada. In addition, the sum of
$11,304.63 was received through the Canadian Engineering Standards As-
sociation, which operates as an Associate Committee of the National Research
Council, this sum being derived from contributions by various industrial
organizations toward the work of the C.E.S.A. and other miscellaneous
revenue, such as the sale of specifications. The balance, $6,641.47, was
derived from miscellaneous revenue and refunds. '

During the preceding year, the gross revenue of the Council totalled
$464.,382.75, this figure being made up by a parliamentary appropriation of
$400,000.00 and the sum of $64,382.75 received during the year in aid of
research and from miscellaneous revenue and refunds.

The gross expenditure of the Council during the year under review totalled
$550,334.22. - ’

Of this sum, $178,923.82 was expended on grants in aid of research.
This expenditure included grants to Associate Committees directing large
co-operative investigations, grants to aid individual investigators in carrying
out approved researches by furnishing them with either special apparatus
required for the investigation or junior assistants, and other direct contribu-
tions toward the promotion and co-ordination of research work in Canada.

The sum of $59,535.00 was expended on postgraduate scholarships
established with the object of retaining in Canada the most promising univer-
sity graduates in science and developing them into a corps of highly trained
research workers for service in Canadian industry and in the scientific
branches of the federal and provincial governments and in the universities.
The Council also expended during the year, on additions to its library and
on the publication of scientific information, the sum of $31,480.77. The sum
of $57.953.17 was expended for equipment and supplies required in the
laboratories of the Council. The salaries of the technical officers and staff
of the National Research Laboratories, as distinct from administrative staff,
amounted during the year to $126,762.75, and the salaries of the entire ad-
ministrative staff amounted to $58,526.99.

Travelling expenses paid by the Council totalled only $19,457.97, of
which expenditure $14,262.42 was incurred by the members of the National
Research Council and by its staff, and the sum of $5,195.55 was expended
in the payment of the travelling expenses of the members of various Associate
Committees established by the Council for the purpose of directing and
co-ordinating research work on major problems. The administration of the

entire organization, including the provision of supplies, etc., totalled during
the year $17,693.75.

From the foregoing it will be seen that, of a total expenditure during
the year of $550,334.22, the Council expended the sum of $454,655.51 directly
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on research work. This figure constitutes approximately 839, of the total
expenditure of the Council and does not include either the cost of adminis-
tration or travelling expenses.

Financial Statement for the Fiscal Year Ending March 31, 1931
S. P. EacLEson, Secretary-Treasurer

Gross Receipts

Canadian Wheat Pool (Fellowships grant) $ 3,600.00
BPDIoprntion i ncdin Atk Saiyt s oy R Fiaes g 500,000.00
Conbributiofis from mdustry v 9 rs e F A 8 o8 6,000.00
Contributions to Canadian Engineering Standards
ESOCTRLION. oo (B st o0 s 8§ g e e el 11,304.63
Gailvoverare trushfunderscate nldes s g v 20,972.23
LT E T s R S i h e gt ey S LT R IR T 4,327.59
Miscellaneous RGN S X R ST s AT S e ) 4,168.98
| ey $550,373.43
Gross Expenditures
Gaamtsan'aid: of tesearchs eedl (vl s 2R i e $178,923.82
Postgraduate research scholarships .. e VR 903 350:585.00
Al oy Soid Ui e s 4 . SRl MR ) O 57,953.17
Pblications int s 5w 3 P e R _16,199.77
General administration ... .~ . B iathes LS 17,693.75

Travelling expenses of members of Council, Associate

ommltees: and -Staffhs it v Rl 28 e 19,457.97
National Research Library AR SEET 15,281.00
Salaries and honoraria . SAY IRt SPNSLRIE S ot sk 185,289.74
- ‘ $550,334.22
Relundilo Beceiyer General oe TI0HE o intad ol 39.21
$550,373.43

Associate Committees

- The National Research Council again acknowledges its deep indebted-
ness to those who, without remuneration, have given freely through another
year of their time and energy to the work of the Council and its associate
committees. Acknowledgment for this co-operation is extended, not only
to those individuals whose services have been sought, and to whom the
greater debt is due, but also to those federal and provincial government
departments, universities, private corporations and others which have permit-
ted them to make their personal contribution. In the past the activities of
its committees have played a very large part in the Council’s work, and
while with the establishment of large laboratories at Ottawa this part may
become relatively less prominent, it may be expected to continue as one of
the important features of the Council’s activities.

By means of these committees the Council seeks to bring to bear upon
the problems it has to face the best scientific opinion that Canada has to
offer. As a result of committee discussions, programs of research have been
prepared with regard to many of the major undertakings of the Council
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before actual work was started. Every institution of the country, educational
and industrial, has co-operated without stint. With one exception every
individual whose co-operation has been sought has given without compensa-
tion what was required of him.

During the year the Associate Committee on Cereal Rust was reorganized,
this committee becoming a subcommittee of the Associate Committee on
Field Crop Diseases. The Associate Committee on Radio, which had previous-
ly functioned as a subcommittee of the Associate Committee on Physics, was
made an independent committee and a program of work to be carried out
was prepared. The Associate Committee on Asbestos and the Associate Com-
mittee on Laundry Research were both organized during the year at the
request of the industries concerned, and are now actively at work. Prepar-
ation is being made in the new laboratories for undertaking a substantial
program of research.

Assisted Researches

Beginning on page 112 will be found abstracts of the researches in
progress during the past year with financial assistance from the National
Research Council. It is with regret we report that due to economic condi-
tions it was necessary to curtail this year to some extent the number of
grants made in this way.” No work which the Council has undertaken has
proved more fruitful than that done under the assisted researches scheme.
With a minimum contribution in the way of technical assistance or equip-
ment many men in the universities have been enabled to carry on research
work, in some instances running over a period of years, at very small expense
to the Council. Some of these contributions have been exceedingly signifi-
cant from an economic point of view.

On page 161 will be found a list of the 100 assisted researches in
progress during the year, either under committees or individuals. Of these,
many were a continuation of researches previously begun. The new projects
during the year are as follows: '

Grantee

Mr. R. D. Gibbs, McGill University

Prof. P. H. H. Gray, Macdonald Col-
lege

Prof. W. A. DeLong, Acadia Univer-
sity

Prof. R. C. Dearle, University of
Western Ontario

Prof. R. A. Wardle, University of
Manitoba

Mzr. Otto Schierbeck, Department of
Forests of Nova Scotia

Prof. L. G. Saunders, University of
Saskatchewan

Associate Committee on Asbestos
Research '

Subject

Investigations on gas and water con-
tent of trees.

Microbiology of soil conditions in
eastern Canada.

Mineral constituents of the floral
parts and young fruits of the apple.

Indirect ultra-violet solar radiation
and 1its distribution.

Parasites of the snowshoe rabbit.

Pathological plant problems in Nova
Scotia.
Status of slough itch in Saskatchewan.

Problems of the asbestos industry.
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Grantee

Associate Committee on Laundry
Research

Dr. H. W. Hill, University of British
Columbia

Dr. O. S. Aamodt, University of
Alberta

Dr. A. W. Henry, University of
Alberta

Dr. G. P. McRostie, Manitoba Agri-
cultural College

Subject
Problems of the laundry industry.

Range or fowl paralysis.

Breeding cereal crop plants for resist-
ance to foot- and root-rots and
smuts.

Foot- and root-rot diseases of crop
plants.

Investigations with couch grass and
perennial sow thistle.

Postgraduate Research Scholarships

When the National Research Council was appointed, it found that one
of the first requirements for the development of scientific research in Canada
was the building up of a corps of research workers thoroughly trained in
science and competent to undertake independent investigation of s01ent1ﬁc
problems

- In order to meet this requirement, the Council immediately established

three classes of postgraduate scholarships in science, namely, bursaries,
studentships, and fellowships, having an annual value of $750, $1,000, and
$1,200 respectively. These awards are intended to enable students who
have graduated with distinction from a university to continue their training
in science until they have qualified for a Ph.D. degree. Three years is the
maximum assistance granted to any individual candidate under any com-
bination of these awards.

These scholarships are awarded to the best qualified applicants. The
minimum qualification for a bursary is graduation with distinction from an
approved university. An applicant for a studentship must have had at
least one year of postgraduate research experience, while fellowships are
awarded only to persons who possess very high qualifications and who have
demonstrated beyond question their ability to carry on independent research,

During the fourteen years endlng March 31, 1931, the National Research
Council awarded two hundred and sixty-nine bursarles, one hundred and
ninety-one studentships and eighty-one fellowships. These five hundred
and forty-one awards were held by three hundred and twenty-four persons
in eighteen departments of science at twelve Canadian universities. Each
grantee carried on his work under the direction of a member of the staff
of the university where the award was held, who had agreed to co-operate
with the Council in the supervision of this work.

It will be of interest to review briefly what has been accomplished by
the National Research Council through the granting of these awards during
the past fourteen years.

At the end of the year under review, two hundred and fifty-seven persons
had completed their training in science under these awards. The Council
has therefore increased to this extent the number of highly trained research
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workers available for service in Canadian industries and universities or
in the government service. One hundred and thirty grantees held a bursary,
studentship, or fellowship for one year, seventy-five persons held awards
for two years, and fifty-two persons held awards for three years.

~ Three hundred and three grantees have secured the degree of M.A. or
M .Sc. and one hundred and fifty-two persons have secured their Ph.D. degree.

Some slight indication of the volume of scientific work which has already
been carried on by these grantees is obtainable from the fact that one
thousand one hundred and seventy-four scientific papers have already been
published by these grantees in various scientific and technical journals.

The present occupations of the two hundred and fifty-seven persons
who have completed their training under these awards is also of interest. Of
these, twenty-eight persons are continuing their postgraduate studies, some
under scholarships from other sources and some having gone to foreign
universities for special instruction; seventy-three persons are engaged in
the teaching profession, sixty-six of these having received appointments to
the staffs of Canadian universities, where the majority of them will have an
opportunity of continuing their research work and also in training others
in research. Fifty-four persons are employed in the industries and fifty
have accepted positions in the technical branches of the federal and provincial
governments. Twenty-one grantees are employed in various capacities In
university and other laboratories, and thirteen persons for various reasons
are not at present actively engaged in research work. Three grantees have
died and fifteen have failed to furnish the Council with information regarding
their present occupations. '

The assistance granted through these scholarships to Canadian universi-
ties through the stimulation of research work and the building up of post-
graduate research schools in Canadian institutions is an important develop-
ment which has been greatly assisted through these awards. |

The Canadian Co-operative Wheat Producers, Limited, decided to offer
for the year 1930-31, three fellowships with an annual value of $1,200 each,
one to be tenable in each of the universities of Alberta, Manitoba and
Saskatchewan, these fellowships to be open to qualified graduates of any
Canadian university who desired to pursue advanced studies and research
in problems connected with the grain growing industry of the prairie provinces
of Canada. These fellowships were given through the National Research
Council and were subject to the usual regulations of the Council with respect
to its own postgraduate scholarships.

In addition to the awards already mentioned, the Council has established
foreign travelling fellowships, of which a very limited number may be
awarded to persons who have completed their training so far as they can
go in a Canadian institution and have secured their Ph.D. degree and
who desire to take additional training abroad in some very specialized field.

During the year 1930-31, five fellowships, twenty-two studentships and
thlrty-ﬁve bursaries were awarded by the Council to graduates of seventeen
Canadian universities. In addition, one Ramsay Memorial fellowship and
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one foreign travelling fellowship were awarded and held in England and
Germany respectively. The three fellowships offered by the Canadian Co-
operative Wheat Producers, Limited, were also awarded and held, one at
each of the three universities in the prairie provinces.

International Activities

In accordance with its established policy of avoiding duplication of effort
and of keeping in close touch with research centres elsewhere, especially
within the Empire, the Council has taken out sustaining memberships in
several British research organizations and is thereby kept fully informed
of their activities. These include the Wool Industries Research Association,
the British Leather Manufacturers Research Association and the Linen
Industry Research Association. In addition, the Council supports the Inter-
national Mathematical Union, the International Chemical Union, the Interna-
tional Union of Pure and Applied Physics, the International Committee on
the Annual Table of Constants and the Association of Special Libraries
and Information Bureaux, and receives such advantages as may be derived
from these memberships.

Of the international conferences and scientific gatherings held during
the past year, and at which the Council was represented, the most important
was the Imperial Conference, attended by the President of the Council by
direction of the Government, and reported elsewhere.

Mr. J. H. Parkin, Assistant Director of the Division of Physics, represent-
ed the Council at three important European conferences, the Third Inter-
national Congress for Applied Mechanics, held at Stockholm, the Fifth Inter-
national Air Congress, at The Hague, and the International Congress of Gen-
eral Mechanics, at Liege. At the same time Mr. Parkin improved the oppor-
tunity to visit several aeronautical laboratories in Europe and secure infor-
mation regarding the latest European methods of aeronautical research.



REPORTS OF LABORATORY DIVISIONS

The following reports of the laboratory divisions have been prepared
by the directors of those divisions to indicate the character of the investiga-
tions now in progress in the National Research Laboratories.

DIVISION OF BIOLOGY AND AGRICULTURE
R. NEwroN, Acting Director

Continuing the co-operative arrangement which had been made pending
the erection of the new laboratories at Ottawa, the work of the Division of
Biology and Agriculture during the past year was centred at the University of
Alberta. The Acting Director also continued to take special responsibility
for the work carried on under the aegis of the Associate Committee on Grain
Research and the Associate Committee on Weed Control, and more limited
responsibility for promoting the program of the Associate Committee on
Field Crop Diseases (including cereal rusts). The activities of these com-
mittees, for the most part carried on with financial assistance from the
National Research Council, are reviewed in a later section of this report.
The following summaries cover only the work done directly by the permanent
or temporary stafl of the Division of Biology and Agriculture.

Phenolic Compounds of the Wheat Plant in Relation to
Rust Resistance
J. A. ANDERSON

In earlier reports it was stated that the main phenolic compounds of the
wheat plant belonged apparently to the flavone group of pigments. It has
now been ascertained by comparative dyeing tests with eight wheat varieties
of graded resistance to rust that all contain the same coloring matters. The
quantity present varies considerably, but is apparently much greater in the
two most resistant varieties.

Preliminary studies on the constituents of a susceptible variety, Little
Club, show that it contains the same principal compounds as those already
isolated from the resistant variety, Khapl.

Further work has been done on methods for isolating the water-soluble
phenolic coloring matter of Khapli, and it is hoped soon to obtain this com-
pound in pure form.

- Khaplol, the yellow, water-insoluble phenolic compound isolated from
Khapli, was thought to be either 8:5:6:7:4'—or 3:5:7:8:4'—pentahydroxy-
flavone. The former was synthesized, but was not Khaplol. The results of
a subsequent alkaline fusion of Khaplol indicate that it is probably 5:7:3'":
4/: 5'—pentahydroxyflavone, and this compound will now be synthesized.

Preparation and Denaturation of the Gluten Proteins
. W. H. Coox
The changes in the gluten proteins caused by heat are of interest in
connection with the injury resulting from the use of too high temperatures
in commercial drying of wheat, and in connection with various processes for
the improvement of wheat and flour by heat treatments. The usual methods

22
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of preparing these proteins have been found to cause denaturation, thus
making it difficult to estimate the effect of other factors.

A new method of preparing glutenin has been developed. Washed
gluten 1s dispersed in 309, urea solution; starch is removed by passing the
dispersion through a Sharples supercentrifuge; glutenin is precipitated (a)
by adding magnesium sulphate to about 0.17 saturation, or (b) by adding
water until the urea is diluted to about 109, concentration. Such preparations
differ in content of amide and arginine nitrogen from those prepared by
dispersion in dilute alkali or acid. Exposure to alcohol, as in the older
methods of precipitation, or drying, even at room temperature, renders glutenin
partially insoluble in 309, urea. Prepared by the new method, glutenin
may be studied in regard to its physical properties without previous exposure
to abnormal hydrogen ion concentrations.

Gliadin prepared from urea solution has the same nitrogen distribution
as that prepared by three methods described in the literature and involving
the use of alcohol. The comparison of solubilities has still to be completed.

Heat denaturation, as estimated by changes in critical peptization tem-
perature and viscosity, takes place first in the glutenin, next in the gliadin
fractions of low solubility, and finally, under severe treatment, in the re-
mainder of the ghadin.
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