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ORGANIZATION AND ACTIVITIES

of thse

NATIONAL RESTARCH COUNCIL

ORGANIZATION

The National Research Council was organized late in
1916 as a result of a suggestion of the British Government, which
had previously established the Department of Scientific and In-
dustrial Research to advise it in all matters pertaining to
science and technology. The Council was at first known as the
Honorary Advisory Council for Scientific and Industrial Research,
but later authority was given for the use of the short title,
National Research Council.

While the Natiomnal Research Council is thus nearly 20
years old, its activities during the greater part of that period
were of necessity through existing research agencies, as labor—
atory facilities had not been provided. The first smsll labor-
atory was secured in 1927 and the present main building was
opened in 1932.

The Council operates under the Research Council Act of
1924, a copy of which is attached as Appendix "A". Under timt
act the Council was established as an incorporated body, re-
sponsible to a Committee of the Privy Council on Scientific and
Industrial Research. The Minister of Trade and Commerce is
Chairman of the Committee. The Council itself consists of 15
members appointed by the Governor-in-Council for a period of

three years. Of these, not less than four retire annually.
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Members of Council serve without rcmuncration, with the exception
of the President, who is the chief executive officcer. The pre-
sent membership of the Council is given in Appendix "B". The
personnel of the Council indicates that while the Government is
in no wise limitcd by the act in its appointments to Council,

the members have in practice becen chosen with some regard to
reprcesentation by provinces, sciences, technical dcpartments

of the Government servicc, and industrye.

As prescribed by the Rescarch Council Act, appointments
to the staff of the National Recsearch Council arc madc by the
Council itself upon nomination by the President, and subjct to
approval by the Committcec. DProfecssiomal members of thc staff are
sclected by special committces appointed by Council for that
purposc. In thc casc of associatc committces established by the
Council for the purpose of carrying out specific tasks or undcr-
taking rcscarch in spccial fields of science and technology,
persons arc cngaged by the committce on the authority of the
Prcsident. Such appointments are, however, of a purcly tcmporary
character and arc always reported to Council, which reviews at
cach mceting tho activities of its various committces.

411 members of the permanent staff of the Council have
the privileges of the Superannuation Act and arc permitted to
take out c¢ivil servicc insurance.

As will be scen by the accompanying charts, the in-
ternal work of the Council is organizcd in a number of divisions,
cach under a dircctor. Thc Council has in addition & largc

number of associatec committees, through wiaich co-opcration is



effected with other Government departments, scientific depertments
of the universities, and industry. The work of the Council is
also related to that of the universities tiirough a system of
assisted researches and through postgraduate sc.aolarships.

The laboratory divisions established to date include
Biology and Agriculture, Chemistrx and Physics and Engincering.
These are responsible for laboratory researches carried on in
the fields of science and technology indicated by the titles.
The work of each of these divisions will be described below. To
serve these divisions, and to serve also research workers
throughout Canada, the Council has created the Division of
Research Information. This division has been charged with the
maintenance of a bibliographic and litcrature service, includ-
ing translations, responsibility for the Mational Researcil
Library and tiae Council's publications, and duties relating to
patents and specifications. The hdministrative Division is
responsible for accounting, purciasing, filing and general
clerical work, not only for the professional divisions of ths=s
Council but also for the administration of the assisted research
and scholarship systemse.

The associate committees owe their origin to the desire
of the Council to enlist the co-operation of the scientific
workers of ithe country in a systematic attack upon national
problems. Through tiese committees the advice and active
support of some hundreds of researci workers and tecianologists
in Government departments, the universities and industry nhas

been secured, and through their united efforts results of
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national importance have in some cases been achieved. Referenoes
to the work of these committees will be made later.

"Assisted researches" were established early in the
Council's history to provide special apparatus or technical
assistants for specialists in the universities who wished to in-
vestigate problems deemed by the Council to be worthy of financial
support, and who were unable to secure the necessary help from
their own institutions. Many contributions have thus been made
in the field of pure science, and a number of investigations
have had considerable practical assistance. In all, about 250
researches have been carried out under this syStem, which has
been productive of results at a minimum of cost to tihe Council.
Nevertheless, in recent years it has been necessary greatly to
restrict this type of work, owing to the radical reduction in
the Government vote to the Council and, to the Council's in-
creasing responsibilities in the maintonance of the National
Research Laboratories.

The establishment of scholarsiiips grew out of a survey
of the scientific man-power of the country, which was made by the
Council shortly after its creation and which revealed a serious
shortage of scientifically trained men. At that time many of
the most brilliant graduates of Canadian universities were going
to the United States for post-graduate study and were eventually
absorbed into industry there, thus, in many cases, being pcr-
manently lost to Canada. In an effort to rcmedy this serious
situation, the Council initiated a scholarship system for out-

standing graduates of Canadian universities to permit them to
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take post-graduate work in science leading to M.Sc. and Ph.D.
degrees. To date some 400 of the most brilliant graduates of
Canadian universities have thus been trained, and it is gratify-
ing to know that nearly all have remained in Canada, where many
occupy important positions in universities, Government service
and industry. In recent years, owing to the shortage of funds,
it has been found necessary to reduce the value of individual

scholarships by 50 to 65% and some reduction has also been made

in the number of awardse.

OUTLINE OF "ORK BY INDUSTRIES

hLAgriculture

In researches in this field the Council has worked
jointly with the Dominion Department of Agriculture and the agri-
cultural colleges. At present the Associate Committees on Field
Crop Diseases, Grain Research, Storage and Transport of Food,
Weed Research and ool are established as joint committees of
the Department and the Council, which share in the assignment of,
and responsibility for, specific problems and give financial
assistance to rescarches undertaken in the agricultural colleges
and universities when such assistance is neccssary. Under this
co-operative plan, agricultural researca is co-ordinated to the
best possible advantage, as is evidenced by the results being
obtainecd. TFor example, in 1925 the Coﬁncil formed, with the
co-operation of the Dominion Department of Agriculture, the
Associatec Committee on Cercal Rust, since cxpanded into the
Associate Committee on Field Crop Discases. The rescarcinks

undertaken in this joint effort have bcen complztely successful
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in solving thc problem of black stem rust of wheat, c¢stimnted to
have cnuscd damage to the cxtent of $100,000,000 in 1935 2lonc.
It is now mainly a question of nultiplying the ncw rust-resistnt
varicties until they cre ~vailcble in sufficicnt quantity for
seced, when the rust menzce of the prnirics will be < thing of tho
past. It is expccted that the distribution of sced to farmers
will begin in 1937. .Llmost cqu-lly uscful but lcss spectocular
work has becn done by the lLssoci~tc Cormittec on Grrin Resourch,
while the newer committces ~rc nlso mnking cxccllent progress
with the problems in their own particul-~r ficlds.

Special assisted rescarches, in agriculture, =s distinct
from thosc under committces, hzve likewise bcecen very productives
Their nature is indicated by typical cxomplcs, such 2s the cffcect
of soil acidity on the ~ctivity of bencficizl bactcriaz, the dos-
truction of wireworms on the Canadinn prairiss, fungi, factors
affccting the milling 2nd baking qu~lity of whe~t, <nd thc re-
lation of bacteria to the qutlity of butter.

In co-opcration with the Empirc Mnrketing Bo-rd and
other organizations, the Council cstablishcd the Institute of

arasitology ot Macdonald Collcge, und since the dissolution of
the Board has assumed its finzncizl support. Such an institute
‘invostigating the very destructive parasites of ~nimals, is
Empirc wide in its significance 2nd in this ruspect it is com-
poroble with the great agricultural rescarch institutes of
Great Britzine
Since the establishment of the National Resc-reh Labor-

atorics the Division of Biology and Jgriculture hms devoted its



7.

wholc cncrgics to work in the ficld indiec2ted by this title,

in which 2lso it has co-oper~tcd closely with thce Dominion
Department of Agriculture. In gencrnl, the Council ~ssumes
rosponsibility for rcscorch of = morc fund-mentzl charncter, s
distinguished from thc ficld cxperiments of tho department. The
investigntions under wny will be described in the rcport of the
division. The Division of Chemistry has c-rricd out =2 number of
agricultural resexrches, including work on potnto products,
maple sugnr, honey, dchydrated ~pples, the utilizztion of cereal
straw, the wnx plucking of poultry, wool, =nd refusc screenings.
The Division of Physics and Enginccring has co-opcrated in a
study of physienl problcms =ssocintzd with the stornge and

transport of food.

Forestry

The Council neas been less active in this important
ficld on account of the fact tazt the Dominion Forest Scrvice
has undertaken reschirch on a lorge scz2le. In scveral cascs the
Council has made provision for work which the Forest Sarvice
was unsble to finance, for example, -t Pctowawa, Ontario, and in
New Brunswicke ~rt of this work has now becn tnken over by the
Forest Serviec. Under the system of ~ssisted rcscurches, in- ¢
vestigations have been made of the gas 2nd water content of troes
in rclation to the sinkage of logs, of the very scrious bark
discasc of the becch, 2nd of a number of othor forestry problcms.
The most compreinensive study cver mndc of the cffecet of smclter b
gascs on forecst trees hos been carried out by the Council for the

Dominion CGovernment in the Horthport district of "=snington,
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where forests are ~ffected by fumes from the smelter 2t Trail,
B.C.

Reeently, =t thce request of the Cnadi-n Pulp sind Paper
Associntion nnd the Conndi~n Socicty of Forecst Engin:ers, and in
co-operntion with the Dominion Forcst Service =nd the Dominion
Depnrtment of Agriculture, the Council h-s arranged to cmll =
Confecrence on Forestry Resorch. At this conforcnce it is pro-
posecd to consider the mojor problems in forcst growth <wnd
maintentncee, 2nd on effort will be wmade to —lloc-tc thesc pro-
blems to the institutions most compctent to investigatc them.

It is cxpected thrt this will lead to - re-org-niz~tion of the
Council's Associnte Committec on Forestry Rescorch uﬁd to
considcroble nctivity in this ficld.

Mining

In vicw of the fact that the Dominion Depnrtment of
Mines hos boen organized for work in gecology «nd the prineipzl
branches of orc drcssing and metallurgy, ths Council hus con-
fined its efforts to supplumenting the work of th~t dcpnrtment
«nd to finoncing o few investigations in the universitics.
Associnate Committess on Mining =and Mctallurgy, Iron Ores, Helium,
Asbestos, nnd Magnesian Products have been organizcd. The
possible utilization of Canxdian iron orcs has bcen studicd 2nd
an cstimote h2s been mode of the conditions under which they
could be developed. The possibility of hclium production in
GCan~da has bsen investigated. The ssbestos Committec has been
actively 2t work in co-operation with the producers 2nd m-nu-

facturcrs and n number of roscarches arc being crrricd out in
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the l-boratoriss of the Division of Chemistry. The work of th
Associnte Committec on Mignesinan Products has resultced in the
greotly incrensed development of onc Conadizn orc dcposit and
in the re-cstablishment of this industry on 2 sound bosis. The
co-operating companies have becn successful in greatly increas-
ing salcs in both domestic nnd forcign markets. This work is nv
present being nctively proseccuted in the l-boratorics of the
Division of Chcmistry. All radium producecd in Can~da is standard-
ized in the Physics Division of the N-tional Resenrch Laboratoric s.
Under the system of <ssisted rescarches, the operation of ball
milling has been studicd with an ultra-speed camera, 2n in-
vestigation has becn carricd out on the possibility of rccovering
0il from the large deposits of Novz Scotia shzles, =and studiecs
h-vec boen made of rock crushing «nd scrccening, the rcduction cf
tituniferous iron ores and other problems-
Fisherics

Scv:ral resesrches of practicol vnluc anve been charricd
out on bchalf of this important industry. A simplc rcmedy wos
discovercd for the discolorztion of c~nncd lobhster, which rTormerly
resulted in large losses. The cause of the discoloration of
codfish was determined and = method of prevention indicated.
The Associate Committee on Occanography is activeiy 7t woTrk on
marine problems of the Pacific coast. A Jonfercnce on Fresh
Water Fisheries is contemplated for the ncar future. In all this
work the Council enjoys the co-opcration of the Depnrtment of

Fisheries and the Bioiogical Bo=ard.
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Power
The development of power is in general in the hands
of large companics not urgently in need of technical assistance.
but considerable electrical work is being done in the laboratories
of the Division of Physics, and provision has been made there
for a high voltage laboratory, which it has not yet been found
possible to cquip. The hssociate Committce on Tlectrical
Measuring Instruments, working in co-operation with the Electric-
ity and Gas Inspcction Service of the Department of Trade and
Commerce, has becn active in matters rclating to the mc tering
of electricity. Rcsponsibility for the approval of type of
elcctric meters has 'becen pleccd by law on the Council. Under
an assisted rescarch a study has been madec of the possibility of
developing power by means of windmills and an investigation hes
becn carried out on power losscs in diclcetrics.
Furs
Work was carricd out.some ysars ago on tie influence
of diet upon the health and quality of fur of foxcs in captivity-
This has now becn taken over by the Department of hgriculture.
A number of requcests have been rcceived for the Council to
organize rcscarch in the fur-growing industry, but it has not
yct been possible to take any steps in this dircctione.

Manufacture

In researches on behalf of the primary industries, al-
ready discussed, studies of many manufacturing problems have
also been involved. This has been particularly true in the case

of researches on asbestos, magnesian products and power
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industrics. Since the cstablishment of the National Rcescarch
Laboratorics the incrcasc in manufacturing problcms studicd

by the Council has been very considerablc. References to thesc
will be found in the rcports of the laboratory divisionse.

The plan followed in undertaking rcscarch on manu-
facturing problems varics according to conditions. When the
work to be done is for the bencefit of a ~mnolo industry, it may
be startcd at the expensc of the Council, but in such cascs it
is undcrstood that when results of valuc arc obtained, financial
support from the industry will bec forthcoming. This coursc has
becn follovicd in scvoral instances. In some cascs, tho cost
of tho work has becon sharcd by the Council and the industry from
the beginning and the 3Souncil has thon rotaincd an intcrest
in thc patunts sceurcd. It is hopcd to have an income from this
sourec in the¢ ncar futurc. A third alt:rnative follows closcly
the plan of the Mcllon Institute for Industrial Rescerch at
Pittsburgh, undcr which an industry or compzny pays for the
total cost of an investigation znd rcceives in return the sole
rights to thc rcsults obtaincd.

The standardizing activitics of the National Rescarch
Council arc of particulrr intcrest =nd importancc to manu-
facturing industries. Through thc Canadi~n Engincering Stand-
ards Association, the main Committcc of which oporatcs s 2an
~ssocintc committce of the Council, much work h2as becn done in
the field of cngzineering standards. The appreciation of this
work by manufucturers has rcesultcd in tac gxtonsion of material

support from the industrye. Aun 4ssocintc Committoe on Chemic2l
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Standards hos been formed and it is planncd to cxpand its
=¢ctivitices =s soon 2s fuocsiblee In the 1lmst fow yenrs somc 15
miscellzncous spccifications have nlso been prepmrcd by the
Council's staff, usuzlly in responsc to definite rcquosts from
industry. Rccently o Canadinn Government Purchasing Stondards
Committee hms been formcd by the Council and 2 large numbecr of
speecifications ~re being prepzred by ite. While these ~re being
issucd primzrily for tho use of Government dep-.rtments, many
rcquests for them are being rcceived from manufacturcrs of the
products trcated.

Construction Industrics

Owing to the scverc climntic conditions prevailing in
anada the problems of construction arc of spccial import-ncc.
An Associstc Committcee on Hezting 2and Insul=tion has und.rtaken

2 study of somc of thc fundamentnl problems involved and in-
vostigatigns have been carricd out at threc different ccntros.
This work}sow being concentratced in the l-bor~torics of the
Division of Physics.

Much dam=zge hos been donc to concrcte structurces in
many parts of the west by =1k-li waters. The problem h s been
very thoroughly investigated under =~n ~ssisted rcsenrch and the
chief causcs of deteriorntion hrve becen cst-blished. This work
has pointed the w~y to = solution of the problem by thc m nu-
facture of an ~lknli-resistent ccment which h~s rcccntly bcen
pleced on thc market by one of the l-rgc ccment m~nufcturcrs.

Invastigations have 2lso been carried out on the corrosion of

iron and steel in thc soil, and on the rclative rigidity of
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G

wclded and riveted structurcs. A cnrcful survey wns made of tho
dosmnge done to wood piling by marinc borers, ~nd thc conditions
under which such damage may occur have been detcrmincd.

One laboratory in the Division of Physics has rccently
becen cquipped for studying the transmission of sound in build-
ings. This will be of matqrial value in determining the relative
advantages of different types of construction.

In the last few yenrs a number of requests have becn
reccived from rcsponsiblc bodies urging that the Council organize
rescnarch on behalf of the construction industries, and undertake
a1 system2tic study of their principal problems. Owing to the
limitztion of Ffunds, however, it has not bcen possible to pro-
ceed with this work.

Service Industries

When radio broadcasting was first introduced much
trouble was expecricenced with inductive interference. The means
for locating and corrccting this trouble were worked out under
an assistcd rescarch of the Council, and the routine task of
performing this scrvice has been taken over by the Radio Branch
of thc Department of Marine. Radio rcsearch was provided for
in the construction of the Natiomnal Resezarch Laboratorics and
has for several ycars been carried out continuously in close
co-operation with the Canadi<n Radio Broadcnsting Commission.
Some years ngo the Council formed an Associnte Committec on
Leundry Research mnd ~t the snme time opened o laboratory for
studying l~undry problcms. As =2 result of thc work done in

this l-bor~toryk laundry practice in C~n=ada h~”s becn mterially
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improved. There h.s becn 1 incre . sing number of problems
submittecd for solution s th:z work of ths l-boratory h-s

bccome better known, ~nd the intorcst of the industry hns
increnscd to such ~n cxtent tht ~ Lundry Rcscr-reh Institute
hos been formecd, through which the work is bcing co-ordinnted
and financi~l support is hcing cxtended to the investigotions.
Work on behalf of the scrvice industrics nns nlso becn carriod
out under scvercl assisted resctrches, princi~pply in conncction

with specific problems in radio broadcasting.
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ASSOCTIATT COMMITTEES

The National Research Council has established several
classes of committees, each fulfilling a fairly definite function.

"Research" committees have been formed for the specific
purpose of undertaking the organization and prosecution of
research on some major problem or group of problems. Their
normal procedure is to make a survey of the whole field in which
they are to operate, prepare a list of research problems which
in their opinion should be attacked and then assign these to the
organizations or institutions best qualified and equipped to
undertake their solution. Reports of work done are presented at
meetings of the committees, usually held annually, and the
fullest opportunity is afforded for criticism and suggestions.
Future work is then planned in the light of the results securecd
by the group as a whole. In view of the nature of their work,
such committees are normally composed in the main of technical
representatives of industry, the universities and the Government
service.

"Advisory" committees do not undertake research,but
advise the Council in respect to matters assigned to them for
study. In general they arc rather broader in their scope than
are the research committees and have as members executive and
administrative officers as well as spccialists. Advisory
committees may at any time have specific rescarch problems
assigned to them and then become rcsearch committces.

"Special™ committecs are establishcd as may be re-

quired to deal with such questions as standards and spccifications,
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patents, etc.

A "conference" is often callecd as a preliminary step
to the formation of a committce, or may bec organized to make
rccommendations in regard to the problems of a large field of
science, as chemistry or physics. 1In general, a confcrence
does not meet at frequent intervals, and between meetings
retains only a chairman and secretary as the nuclcus of thc
larger group, other members being selccted ad hoc when a
conference is to be called.

Those committeces which include in their membership
reprcscntatives of industry or other organizations than the
National Research Council arc usually called "associatc
committees" to distinguish them from intcrnal committees of the
Council. In some cascs, joint associatc committees arc est-
ablished in co-operation with other organizations. To any of
these committecs grants may be voted by the Council for the
purpose of carrying out tasks to which the Council has given
approval. Such committeces as receive grants are responsible
to thc Council and to the Auditor General for thc proper cx-
penditure of such funds.

Through the establishment of associatc committees the
Council has enjoyecd the advice and co-opcration of some hundreds
of specialists and exccutives and such succcss as has becen
obtained by the committees has been to a large extent due to the
contribution which they have made.

There follows a list of the Committees of the Council,

together with the chief organizations co-opcrating in their work.



17.

Joint Associate Committecs of the National Rouscarch Council

and the Dominion Department of Agriculture

Associate Committee on Field Crop Discases
Co-operating orcanizations:
Board of Grain Commissioners for Canadsa
University of Albcerta
University of Manitoba
University of Saskatchewan

hAssociate Committce on Grain Rescarch
Co-operating organizations:
Board of Grain Commissioners for Canada
University of Alberta
University of Manitoba
University of Saskatchewan

Associatc Committece on Mzurkcet Poultry

Associate Committec on Potato Rescarch
Co-opcrating organization:.
Canadian starch manuf=acturcrs

Associtte Committce on Storage and Transport of Food

Associnte Committce on Wecd Rescarch
Co-operating organizations:

Alberta Department of iLgriculture
Manitoba Departmoznt of Lgriculturc
Saskatchewan Deportment of lLgriculturc
University of Alberta
University of Manitoba
University of Saskatchewan

Lissociate Committce on Vool
Co-operating organizations:
Canadian Co-opcrative Wool Growers

Cancdian Woollen and Knit Goods Mrnufacturcers'! Associntion

University of Alberta
University of Sask~tchewnn

Wool Industries' Rescnrch iLssociation (Great Britain)

Rascarch Committces

Lssoci~te Committece on .Lsbestos
Co-oper2ting orgnnizations:
Canzaian asbestos producers 2nd manufrcturers
Dominion Department of Mines
Qucbee Burezu oif Mines
quebece Committee on asbestos Stndardization
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uns8socicte Committece on Co-l Cleussification and wnalysis
Co-opcrating organizations:
wlberty Deportment of Mincs
alberta Resoarch Council
Lmerican Society for Testing Moterials, Scctional
Committce on the Clussification of Coal
Dominion Depnrtment of Mines

Lssocinte Committec on Fire Hazard Testing

ussocinte Committce on Gas Rescnrech
Co-opcrating organizationst
alberta Resenrch Council
Dominion Deprrtment of Mines
University of .lbertz

associnte Committece on Laundry Rescarch
Co-opcrating orgrnnization:
Eastern Canadian Laundryowners' ..ssociztion

associate Committee on Lezther Resorreh
Co-operating orgunizations:
British Leathoer Monufacturers®' Rescarch .ssocintion
Taonners issociztion of Canada
Tanncrs Scction, Toronto Board of Tr-dec
Technical wssociation of Canndian Leather Belting Manu-
acturcrs

wssociate Committce on Magnesian Products
Co-operating organizations:
Canndian tefractorics, Limited
Dominion Dep-rtment of Mines

wssocicte Committece on Oceanogranhy
Co-opcrating orangizations:
Biological Bourd of Canada
Mcteorological Service of Canasda
Pocific Committce on Occanogriphy (U.S.u.)
University of British Columbia

Associnte Committce on Parasitology
Co-opecrating organizations:
Dominion Department of igriculture
Imperinl Bure=u of igriculturnl Parasitology
McGill University
Fuebec Department of Mines

wa8socinte Committce on Radio Rescarch
Co-operating organizations:
Canodicn Marconi Compuny
2n2dizn Radio Broadewsting Commission
McGill University
Northern Flectric Compnny
Radio Brznch, Dupartment of Li.rinc
University of Montreal
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Lssociate Committee on Radiology
Co-operating orgnnizations:
Canadinn Medical .ssoci~tion
Can~dian universitics
Hospitals 7nd c=nccr clinics
Provincial depzrtments of health
Radiologicnl societics

Associate Committee on Survey Research
Co-operating organizations:
Department of the Interior
Department of Marine
Department of Mines
Department of National Defence

Associate Committee on Trail Smelter Smoke
Co-operating organizations:
Consolidated Mining and Smelting Company of Canada, Limited
Department of Txternal Affairs

Associate Committee on Tuberculosis
Co-operating organizations:
Dominion Department of Agriculture
Fort Qu'tAppelle Indian Health Unit
Queen Alexandra Sanatorium
Queen 's University
University of Alberta
University of Montreal
University of Toronto

Advisory Committees

Associate Committee on Agriculture
Co-operating organizations:

Canadian Society of Technical Agriculturists
Dominion Bureau of Statistics
Dominion Department of Agriculture
Macdonald College
Nova Scotia Agricultural College
Oka Agricultural Institute
Ontario Agricultural College
University of Alberta
University of British Columbia
University of Manitoba
University of Saskatchewan

Lssociate Committes on Electrical Measuring Instruments

Co-operating organization:
Electricity and Gas Inspection Service, Department of

Trade and Commerce
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associate Committee on Forestry
Co-operating organizations:
Canadian Pulp and Paper sssociation
Dominion Forest Service
Forestry Departments, Canadian universities
Provincial Departments of Forcstry

Associate Committee on Helium
Co-operating organization:
Dominion Department of Mines
Lssociate Committee on Iron OTes

Special Committees

Canadian Government Purchesing Standards Committee
Co-operating organizations:
Dominion Government Departments

Lssociate Committee on Chemical Standards

Lssociate Committee on Engineering Standards
Co-operating organization:
Canadian Engineering Standards association

Special Committee on Electrical Units and Regulntions
Co-operating organization:
Flectricity and Gas Inspection Service, Department of
Trade and Commerce.

Special Committee on Gas Meters
Co-operating organization:
Electricity and Gas Inspection Service, Department
of Trade and Commerce.

Lssociate Committee on Patents and Awardse.
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DIVISION OF BIOLOGY AND AGRICULTURE

This division was cstablishcecd mainly to undcrtake
and promotc rcsearches on problems of the agricultural industry.
Prom the outset an cndeavor has been made to co;ordinate the.
work with that of all other agencies concerned in this field,
notably the Department of Agriculturg and the provincigl colleges
of agriculturec. Thc object has been, not to duplicate, but to
support the work of thesec other institutions, by attacking
fundamental aspects of problems which were beyond their scopee.
It has usually been possible to arrive at a satisfactory
division of responsibility by mutual agreement. Most of the
present program has been undertaken at the requcst of commit-
tecs represcntative of these various institutions, For
convenicngce, these notcs on the work will be groupced under
the headings of the various labo;atories which have alrcady

been cstablished by the Division.

Plant Biochemistry Physiolégx

Rust Resistance in Wheat. In 1924, a comprechensive

attack on the rust @roblem was launched under the joint aus-
pices of the National Research Council and the Department of
Agriculture., Breeding for rust resistance has been pursued so
energetically and successfully by the Department of Agriculture
and the western universities (the latter subsidized by the
Council) that seed of satisfaectory new variectics should begin

to be available to farmers by the spring of 1937,
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In these circumstances, the biochemical studies on the funda-
mental nature of rust resistance, which have been carried on
latterly in the Council's laboratories, are being temporarily
set aside in favor of more pressing problems. Though still
incomplete, they Lave contributed substanticlly to our know-
ledge of plant chemistry, lack of which has always been 2
stumbling block to progress towards the solution of many
practical problems.

Chemical Weed Xillers. In response to requests from

organizations in the prairie provinces, a committee representing
the federal and provincial departments of agriculture =nd the
three universities was set up in 1929 to promote and co-
ordinate weed control investigations in that area. Besides
subsidizing researches in the universities, the Council itself
conducted and published a survey of the weed situation during
two scasons, and carried on laboratory investigations of the
relative effectiveness of some 80 chemicals as weead killers,
and the fire hazards involved in the use of certain of these.
The experiments have now been completed, but many of the
fesults are still under study in preparation for publication.
There is also in preparation a comprehensive review of the
world literature on the use of chemicals as weced killecrs. The
Council is still supporting at the University of Saskatchewan
studies of the growth habits of weeds, which have thrown a
great deal of new light on the problem of control by cultiva-

tion. Because of the financial situation, support to the
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Universities of Alberta and Manitob2 was withdrawn at the end
of the first three years. The latter institution for the
succeeding three &ears (ending March 31, 1936) obtained support
from the North West Grain Dealers Association, but has renewed
its application for help next year from the Associate Committec
on Weeds. This is now 2 joint committec with the Department

of Agriculture. Weeds causc greater losses to agriculture

than insccts, plant and animal discases combined. It would
seem that support for all worth-while weed rescearch now in
progress should bé obtained from some source if possible.

Plant Growth Studies. Plant physiologists have long

cherished the ideal of constructing egquipment for growing plants
under conditions controlled with respect to the chief factors
of the environment, in which it would be possible to study the
effect of a given factor (c.g., a particular fertilizer, or o
disease attack) while holding the others constant, as well =zs
to determine the threshold valucs and complex interactions of
temperature, humidity and light. The dcvelopment of such
apparatus, which would be of use not only to ourselves but
also to many other investigators throughout the country, was
undertaken as soon as the laborgtorics were established, ond
the first two chambers of 2 projected scries have been con-
structed and thoroughly tested by growing scveral crops in
them. Their use in investigational worx has had to be sus-
poended temporarily bccause of lack of staff to take care of

other pressing work, but should be renewed as soon as possible,
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sinco they represent a fundamental type of work which other
institutions quite rightly look to the Council to do.

Grain Research.

Wheat and Wheat Flour. The work being carried on in

this field represents part of the program of the Associsate
Committee on Grain Research, now a joint committee with the
Department of Agriculture and representing also the prairie
universities and the Board of Grain Commissioners. Since its
inception the work of this committee has been concerned chiefly
with the maintenance of the high quality of Canada's export
wheat. Many important projects have been carried out with the
various co-operating laboratories acting as a single unit, work-
ing to a common plan with parts of the same samples of wheat.
One of the recent projects, the testing of new, disease-resisiant
varieties for the plant breeders of the Associate Committee on
Field Crop Discases, is a part of what is perhaps the most
comprehensive scheme of co-operative scientific effort wanich
has so far been applied to an agricultural »roblem in Janada.
The estimation of the quality of wheat cdepends upon
experimental miliing and baking tests, It coon became apparent
that to get reproducible results in different laboratories it
would be necessary to rule out the personal factor which enteracd
into many of the operations carried out by hand. The Council,
therefore, undertook a study looking to the standardization and
mechanization of the test. This has now been almost completely

achieved.,
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The Council also undertook a special study of the
gluten proteins, the substances which form the framework of
the loaf and thereforc determine its sizc, shape and fineness
of texture. Good progress has been made in elucidating their
physical and chemical properties which are so important in
determining the quality of any particular variety of wheat.

In co-operation with the Board of Grain Commissioners,
the Council a few years azo established a durum wheat laboratory
in Winnipeg. Thig year for the first time the Grain Standards
Board had before it as an aid in establishing the grade
standards some real information as to the macaroni-making value
of the different varieties and types of durum wheat coming forward.

Barley for Malting. In view of the critical situation

in the wheat marxet, the iaprovement of the juality and
marketability of postible substitute crops has become a problem
of the first importance, and the Grain Research Committee has
turned its attention to barley and flax. In regard to malting
barley, the Council first made a survey of threshing, cleaning
and handling methods, to trace the causes of damage which made
so much of our barley unfit for malting. The second year's
work, done with the help of the Seed Branch of the Department
of Agriculture, is nearing completion and promises to show how
most of the trouble can be avoided. At the same time the
Council investigated she British reﬁuirements in malting

barley, and undertook jointly with the Department of Agriculture,

the Board of Grain Commissioners and the universities, investi-
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gations as to the suitability of our barleys for various uses.
The Council has taken the responsibility for developing in
its own laboratories standard methods and equipment for
experimental malting tests (analogous to experimental milling
and baking tests of wheat), and is also sharing with the
Department of Agriculture the cost of upkeep of a laboratory
at the University of Manitoba, where all the plant breeders of
the country may send samples of their new barley varieties
for malting test. Chemical and biochemical studies of protein
and diastase, two elements in barley which greatly affect its
value for particular purposes, are also under way in the
Council's laboratories.

Food Storage and Transport.

Celery Cold Storage. At the request of the Quehec-

Federal Committee on Cold Storage, which initiated an extensive
investigation into the causes of celery spoilage in storage,

the Council made a study last fall and agein this {all of the
temperature, relative humidity and air movement in certain
commercial cold storage warehouses in Mcntreeal. The variability
of temperature in different parts of the rooms this year was
somewhat greater than last year and emphasizec %the recommenda-
tion made in lasit year's report, that a more positive sysiem of
air circulation is desirable.

Poultry Storage and Transport, A great manry problems

in the field of poultry storage and transport have been referred
to the Council by the Department of Agriculture, and these are

being attacked in order of urgency. For this purpose, laboratory
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equipment aﬁd feeilities are excellent, but the staff is too
small for rapid progress. In co-operation with the Department
of Agriculture studies have already been made on the safe
holding period for chililsd poultry, and on methods of dechilling
and defrosting poultry taken out bf storage, to avoid condensa-
tion of moisture on the carcasses. Invcstigation is now being
made chiefly of the problem of "freezer burn”, one of the nost
frugquent and scrious dcfects liable to develop in poultry in
cold storage.

Taints. Problcms of taint in stored or transported
foodstuffs have becn referred to the Council by the Departmcnt
of Agriculturc, and by transportation and insurancc companics.,
A program of rcsearch was preparcd as a rcesult of a conferenco
with the intercsted bedics. A beeinning was made with apple
and wood taints, since thesc sesm to be the chief ones, but
shortage of staff has made progress slow.

Cytolcgy and Genetics.

Effcct of Temperature on hutation Rates in Corcals.

Occasicnally mutations or "sports" appcaring in cultivated

plant specics zive rise to new and useful varietices, but their
appearance is so comparatively rare as to have only restricted
importance in plant bresding work. By heat trecatment of the

sced or plants of barley it has been found possible greatly to
increase the number of mutations. Again it has becn decmonstrated
that soume of these changes are of such a naturc as might confcr

fertility on thc progeny of crosscs between distantly rolatcead
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plants which arc usually sterile. Thus the plant breceder is
provided with a new mothod which may prove of considerable
importance.

Hybridizaticn of Whcats and Wheat Grasses. Therce is

need in western Canada of a forage crcp which possesses drought
resistance, soil-binding propertics and large seeds. In
co-opsration with the Department of Agriculture the crossing cof
wheat with wheat grasses has been started. It is proposed to
use the new method referred tc in the forcgoing section in an
attempt to induce fertility in the hybrids.

Microbiology.

Root Parasiteé of Agricultural Plants. Root rots of

wheat, club root of cabbage, and powdery scab of potatoes are

three diseases in connection with which some important points,
hitherto obscure, have been cleared up during the past year in
the Council's laboratories.

Straw-fermenting Organisms. Wheat straw is possibly

the most important agricultural waste produqt in Canada. In
its natural state it has a very limited use in industry, but
there ares some possibilitivs of converting it into other
useful compounds. Since the process of disintegration in
nature is carried out by micro-organisms, a precliminary survey
of these has bocen carried out in preparation for fermentation

studies.
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Moulds of Food Products in Cold Storagc. Onc of

the problems in the cold storage of food products is the
development of moulds which are capable of growing even at
such low temperatures. A study of these organisms has been
initiated in connection with ths food storage experiments
reported sarlier.

Statistical Rescarch.

Influence of Weather on Crops., One cannot hope to

influence the weather, but one may by the study of long-time
trends in various districts learn how better to adjust methods
and types of agriculture to the average conditions prevailing
in such districts. One may also hope in time to be in a
better position to make long-range forecasts of both weather
and crops. For studies of this kind use has been made of the
weather records of the Dominion lleteorological Service and the
¢rop records of the Department of Agriculture and the colleges
of agriculture. By this means the influence of weather on the
growth, yield and protein content of wheat has already been
elucidated to a considerable extent, and studies on its
influence on the yisld and composition of sugar bedts and on
farm practices such as crop rotation and manuring are in hand.
Long time evaporation records are not yet available
in Canada, and since the cvaporating power of the air has an
important influence on the use of water by crops, some

preliminary information was obtained by a study of American data.
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Accuracy of Experimental Baking Tests. As a service

to the four Laboratoriss co-opercting with the Grain Research
Committee, statistical analyses are being made of the results
of their baking tests, to determine the chief sources of error
and help them improve their methods. This study is now in its
third year, and improvemcents in accuracy arce alrcady svident.

Bffect of Fertiligzers on Yicld and Composition of

Barlcy. At the request of the dational Barlcy Committeo,
studics have rccoently bceen made of the cxperimental results
obtained at the Manitoba Agricultural College, on the effect of
fertilizers on the yicld and composition of baricy. The cffeets
arc of a nature having an important rclation to malting quality.

Miscellancous. As speciclists in the applicetion

cf statistical methods to biological problems are rare, our
laboratory is colled upon to do a great deal of advisory work,
and occasionelly to collaborate with other laboratories.
Exzmples of collaboration cre: & study of variction in the
weight of internal orgins of domestic fowl, with the University
of British Columbia; determin-.tion of feeding stcnderds for
hogs, with Macdonald Collegc.

Institute of Parasitology.

The Institute of Parasitology is the most important
extra-mural laboratory of the Council. It was located at
Macdonald College (McGill University) because of the intcerest
in, and work on, parasitology which had already developed there,

and also becausc of the superior facilitics for work with large
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animals which an agricultural collcge having a livestock farm
naturally possosscd. The Institute is undcr thce goneral
dircction of the Associate Committeec on Parasitology, on which
reproescntatives of ileGill University, the Dominion and Jucbec
Departments of Agriculture, and the Imperial Burcau of
Agricultural Parasitology arc associatcd with tho Council. The
Empirc Markcoting Board at first carricd half thc cost of
upkcep, but this support ccased when the Board was dissolved.
One cstimate of the normal annusal loss duc to animal
parasites in Canada is .,20,000,000. Though only in its fourth
vear of operation, the Institute has alreedy justified itsslf
by its substantial contributions to methods of farm sanitation,
for example, in controlling the parasites of sheep and pigs,
two sourcaes of great loss. Other special features of its
program include a survey of the parasites of Cesnada, a long-
time project of which howasver the progressive results arc
immediately uscful, and the training of post-graduatc students,
which cen bc done to advantags becausc of its association with
McGill University. At the outsct it was nccussary to g0
abroad to find & qualified man for the position of director,
but the lack of a trained Canadian personnel is being rapidly
corrected by the educational work of the Institute itsclf.

New Laboratories to be Established.

Fermentations. Reference has already been made to the

enormous wastage of straw going on in the West; millions of

tons are burned up every year. Fermentation scems oneé possiblec
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method of converting it to useful products. As soon as
possible research should be made in the field of fermentations,
not only of straw, but of other products, a major project.

Vitamins and Animal Nutrition. From time to time

requests have been received to investigate problems which require
the making of vitamin assays. Routine ageays required in con-
nection with the administration of the Food and Drugs Act and

the Feceding Stuffs Act should be made by the Department of

Health and the Department of Agriculture regpcetively.

However, it is the recsponsibility of the Council to carry on the
investigations nccessary to develop methods and cstablish
standards. Thcre arc also referred to the Council occasionally
problems in animal nutrition, particularly connectcd with mincral
deficiencics, the pruliminary investigation of which could best
be done in a laboratory with small snimals. Excellent
accommodation for this work is to bc found in the animal housc

on the roof, but so far it has not bocn possible to use it.

Other Laboratories as Requirsd. Various other lines

of biological work have been proposed from time to time, some
of which should be taken up in due course, but the two foregoing

seem to be the most important gaps at present.
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DIVISION OF CHEMISTRY

Asbestos

In 1930 a commission appointed by the Legislature
of the Province of Quebec requested the National Research
Council to undertake the study and standardization of the
Quebec Standard Asbestos Testing Machine, used by both producers
and buyers, on which the grading of asbestos is based. OShortly
afterwards, in order to provide close contact with the industry,
not only in this matter, but in a more extensive programme of
research on asbestos, an associate committee of the Council was
organized on which are represented all the producers of ashescos
in Canada together with the Federal Department of AMines and
the Quebec Burecau of Mines.

Uncertainties concerning the Quebec Standard Testing
Machine were costing the producers large sums sach year, Lftor
time-consuming studies carricd out both in the laoboratoriss and
the mills, the machine was satisfactorily standardized and
standard specifications for it were adopted bv the produvcers.

The studies just mentioned made clear that in addivion
to the properties of asbestos fibres on which the standard
grading test depends thers are many other properties of
significance in regard to the commercial utilization of asbestos,
and cxtended studies of a rather fundamental character have hecen
made of the properties of asbestos. These studies are being
actively pursued and arc being found to have important practical

bearings.
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A systematic study has becn made of the short fibrec
asbestos used in asbestos cements, and ncw facts of practical
significance concerning these gradcs have been brought to light.
The asbestos from most of the mincs in Cansda is unfortunstely
rclatively high in magnetic iron, and work has bcen undcrtaken
in the lahoratories on the possibility of removing this iron so
as to rendsr the asbestos better fitted for purposcs of
electrical insulation. Extensivc studies have been carried out
on the long grades of asbestos fibres used for spinning textile
yarn and in this connection some' £ifty batches cach onc ton in
8ize have been actually processed in asbestos textile mills in
the United States. The average content of recoverable fibre in
the rock is only a few per cent. of the latter's weight and
hence the industry produces a vast quantity of waste or tailings.
Considerable attention has been given to the possibility of
utilizing such tailings. Several processes have been worked out,
of which particular mention may be mads of (a) a process by which
molded asbestos products can be produced from it and (b) a process
by which, as a result of chemical decomposition, it can be made
to yield magnesium sulphate (Epsom salts) and active silica, that
is silica in a porous form. Commercial interests now have under
serious consideration the possibility of undertaking manufacture
under the latter process. It is believed that magnesium sulphate
could be made by means of it at a price competitive with that of
the imported material now brought into Canada to the extent of
about 2,500 tons a year. The active silice which the process

also yields can be used for drying gases in industry or in the
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air-conditioning of buildings (plants in Montreal and Toronto
have tried it out on a commercial scale with satisfaction), as
an admixture in Portland cement to render the latter resistant
to alkaline soil conditions such as are found in many parts

of western Canada, and for other purposes.

Some of the studies in progress in the laboratory
hold out the promise of improving the milling process by which
asbestos fibre is secured from the rock and of increasing
notably the yield of fibre obtained.

Close contact with the industry is being maintained
not only by occasional meetings of the associate committee, but
by arrangements under which one of the laboratory workers
attends the regular monthly meetings of the Quebec Asbestos Pro-
ducers Association on the one hand, and on the othef hand a
technical representative of one of the producing companies attends
on occasion the meetings in Ottawa of an internal committee of
the lahoratories on the subject of ashestos.

Paint and Varnish.

The annual consumption of raint and varnish in Canade
is about ¢20,000,000. Of this quantity about §17,500,000 is
manufactured in Canada, and the rest is imported.

A laboratory for the study of paint and varnish was
established last year by the National Research Council and is
fairly completely équipped. The first purpose for which the
laboratory was established was to study the technical features
necessary for the preparation of standard specifications covering
raints and varnishes and the raw materials employed in their

preparation, for use by the departments of Government in making



purchases. This work now being under way, the laboratory is
engaging on a more extended program of research, in which

special attention is being devoted to the newer materials, such
as synthetic resins, which are now being offered with increasing
frequency for use as protective coatings. Additional staff could
be advantageously used in this field of work.

The laboratory has developed a new test for determining
in a direct manner the hiding power of paints. A study is being
made of an accelerated method of determining the resistance of
paints, varnishes and enamels to weathering, the results being
compared with the behavior of painted panels exposed to the
weather on the roof of the building.

Collaboration in the sphere of paint and varnish
research has been arranged with the Ontario Research Foundation,
and the question of developing facilities to meet the needs
of the industry is being explored.

Bleaching Clays.,

Practically all the 300,000 worth of bleaching clays
(bentonites) used in Canada is imported from the United States.
The chief use for such clays is in the refining of gasoline and
lubricating oils, but considerable amounts are also used in the
refining of vegetable and animal oils and fats, in foundry work
and in the reclaiming of used crankcase oil and 4dry cleaning

solvent.
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Certain results obta;ned with a domestic sample in
the National Research Laboratories led the Council to make a
serious effort to locate a domestic deposit of cleay with good
bleaching propertiss. A variety of samples from deposits in
gach of the four western provinces has been examined as regards
their effectiveness, both in the raw state and after processing
(acid treatment), in refining gesoline, lubricating oil and
vegetable oils, One clay in particular hes been found to be of
excellent quality and to be equal after procsssing to the most
efficient and expensive Californian product. A vigit has
recently been paid to this deposit, which is in western Canada,
and discussions have taken place with the owners who are
planning to exploit it. There seems good ground for hoping that
in the not distant future it will be possible to supply the
Canadian market with this domestic material.

In the search for suitable bentonite deposits
assistance was rendered by the Saskatchewan Development Board,
the Federal Department of Mines and the Development Bureéu of
the C.P.R,

Carbon Black.

Carbon black, which is essentially soot obtained by
burning natural gas, is the most important material used for
mixing with rubber in the manufacture of tires and other
rubber goods. A smaller tonnage is used in printing ink and
for other purposes. In the peak year of 1929, 15 million
pounds of carbon black, worth about one million dollars, was

imported into Canada.
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The carbon black used in Canadian industry is entirely
imported. At the same time there is going to waste in the
Turner Valley field, Alberta, natural gas far in excess of that
which would be necessary to produce carbon black sufficient for
all Canadian requirements. The manufacture of carbon black from
this waste gas is, however, undsr two handicaps, namely, (a)
an unfavorable freight differential to Bastern Canadian markets
of about 2 cents a pound as compared with carbon black from
Texas, (b) the presence, in this case, of sulphur compounds,
apparently necessitating preliminary purification at a cost
equivalent to about 1 cent per pound of carbon black.

Having in mind these two factors, work in the National
Research Laboratories on the production of carbon black from
waste Alberta gas has been directed to studies referring to the
influence of the sulphur content of the gas and more particularly
to the development of such improvements in the rvocess for the
manufacture of carbon black as would increase the yield (which
by the process now practised in the United States is only about
5% of the total carbon in the gas) to such an extent as to
outweigh the handicaps just mentioned. The work has met with
considerable success and a combination process has been
developed by which it is possible to secure both motor fuel
(see section on natural gas) and carbon black - the latter in
yields two or three times as great as thosc now obtained in
the United States. The process is now ready for consideration

by commercial intcrests.
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Another process for the manufacture of carbon black
on novel lines has been worked out in the laboratory. It gives
yields some ten times those now secured in commercial practice
in the United States, but the quality of the black, for both
rubber and paint uses, is not quite so high as that of the
regular black now on the market. Therc would seem, however, to
be room for this special process, which is so much morc
economical of natural gas than prosent processes; and a full
account of the erxtensive experimental work that has been
carried out in connection with it has just bcen prepared and
will be brought to the attention of commercial firms.

Alberta Bitumen.

With many authorities of the opinion that the known
0il fislds of the world will be approaching depletion in from
twenty to thirty ycars, the importance of the potential oil
supply represented by the vast tar sand deposits at Port McMﬁrray
need not be emphasized, These deposits are known to cover an
area of about 1000 square miles to an average depth of 100-200
feet. Bitumen can be extracted from the sands at a cost of ébqpt
six dollars per ton of bitumen.

Development of this deposit as a source of gasoline
is not in immediate prospect on account of the low prrice of
petroleum, and the work carried out in the National Research
Laboratories in regard to the bitumen has been directed to
(a) securing fundemental scientific information on the material,

(b) developing from the crude bitumen (which is semi-fluid)

solid bitumens of considerably enhanced value for use in the
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paint and rubber industry and for roofs, shingles and floorings.
While road-making bitumenc may be as low in price as $15.00

per ton, the varieties for paint, varnish and rubber may sell
up to $150.00 per ton and can easily meet the high freight

costs to eastern mariets. Several large batches of suitable
bitumens have been made in the laboratories following small-
scale preliminary investigations and are now in the hands of
.interested parties for commercial testing.

In the course of preparing solid bitumens from the
crude material, heavy oils have been secured and are being
studied as regards their possible value as lubricants.

The Council has provided financial support for re-
searches initiated at the University of Alberta, and carried
out in conjunction with the Research Council of Alberta, on
the production of gasoline by treatment of the bitumen with
hydrogen under high pressure.

Potato Products.

In view of the low price of potatoes last season
and the existence of a surplus, a conference of interested
parties, including growers and marketers, the Potato Marketing
Board, the Depariment of Trade and Commerce and the Department
of Agriculture, was held towards the close of last year, and
following this, there was set up a Joint Committee on
Potatoes of the Department of Agriculturc and the National

Research Council.
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The part of the National Research Laboratories in
the program of work planned by this committec is a study of the
industrial utilization of potatoes and especially of the
possibility of réplacing corn starch by potato starch for
various industrial purposes. Many special problems arise in
regard to the industrial utilization of starch products.,
Starches from different plants are not identical, nor are the
needs of different consuming industries., Active investigation
of potato starch is in progress - {(a) for laundering, (b) as
an adhesive in plywood manufacture, (c) for paper finishing,
(d) in baking powder, (e) for the production of jelly candies,
(f) for textile finishing, (g) for the production of dextrines
and their use as adhesives and in the finishing of textiles.
Promising results are being secured along several of these lines.

In connection with this work plant trials have been
carried out in three power laundries, one plywood manufacturing
plant and one confectionecry manufacturing plant. Valuable
co-operation is also being given by a number of other firms,
and, in regard to plywood, by the Forest Products Laboratory.

Attention is also being given to such possible outlets
for surplus potatoes as the manufacture of power alcohol,
dehydrated potatoes, potato flakes, etc., the economic aspects
of the matter always being kept fully in mind.

Maple Products.

The value of the Canadian crop of maple products
reached a peak of §6,188,656 in 1929, with exports (mostly to

tobacco manufacturers in the United States) of 2,500,318,
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The incrcased U.S., tariff of 1930 against maple products
seriously affected the export busincss, and shortly aftcrwards
laboratory investigations were started on maple products in
the National Research Laboratories. An enlarged market is the
present need of the industry. Increased sales of maple products
can be attained by an all year round market, by introduction
of new products and by finding use for low grade sugars and
Syrups.

For the first case there has been developed a new
type of maple sugar block, easily broken up for eating and
keeping its colour and consistency indefinitely, and a maple
icing suger which can be utilized as easily as the common icing
sugar. A process for the making of a concentrate of true maple
flavor has been developed and manufacture carried out on a small
scale. Such a product should prove of value to confectioners,
ice cream makers and others who are unable to make the fullest
use of existing maple products due to manufacturing difficulties
in their use. A method of processing maple sap to yield a
syrup up to ten times normal intensity of flavor has also been
developed, and in this connection interesting studies have becn
made with the object of elucidating and controlling the factors
concerned in the development of maple flavor from the flavorless
sap. Some advances have been made in improvements of lower
grade syrups and sugar.,.

Contact with the plants engaged in processing maple
products at Plessisville, lennoxville, Granby and Montreal, P.Q.
has been maintained by personal visits and by submission of

samples of products developed in the laboratories.,
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Honey.

Next to maple products, honey ranks as the most
important "luxury" sugar produced in Canada, the value of the
annual crop being about {2,500,000.

Canada's exports of honey would seem to be capable
of considerable expansion. At present they are a very small
percentage of the total production.

In order to produce honey of uniform consistency and
free from danger of spoilage by fermentation, it is essential
that the moisture content shall be carefully controlled. Hence
one of the chief subjects of work in regard to honey in the
National Research Laboratories has been the study of various
methods of determining this quantity and the development of a
convenient and reliable method for practical use. The good
quality of this work has been widely recognized. As a resul%
of the work a special honey hydrometer is now being manufactured
for use by honey producers.

In collaboration with the Department of Agriculture,
specifications have been drawn up for a series of standard
colors to enable the producers and inspectors to follow the new
grading provisions of the Fruit and Honey Act.

Work has also beendone on improving the color and
flavor of buckwheat honey, use of honey in candy and as a source
of fruit sugar for diabetics, bleaching of beeswax, etc.

The program of work in the laboratories on honey was
decided on after discussions at meetings of the Associate

Committee on Honey on which are represcnted the Department of
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Agriculture, the Ontario Agricultural College, the Ontario
Honey Producers Co-operative, Ltd., honey interests in Manitoba,
Quebec, etc.

Magnesian Products.

Co-operative research on magnesian products was the
first laboratory project undertaken by the National Research
Council. Briefly, the results are that Canada has been changed
from an importing to an exporting country in respect to these
materials. The major development has been that of refractory
linings for metallurgical furnaces. These are being extensively
used both in Canada and abroad. Magnesite composition flooring,
developed in this investigation, has been installed in the
National Research Laboratories and is proving eminently satis-
factory. Refractory brick are now being manufactured in
England from Canadian raw material. Recent activities have
been mainly in the production of chemically bonded refractories,
plastics, cements and brick. These new products are meeting
with a most gratifying reception from the industries in which
they are used. The manufacture of chemically bonded refractory
brick is of particular interest in a country like Canada,
where the market is relatively small, since no expenditure for
kilns is necessary and the product can be made available at a

relatively low cost, thus benefiting both producer and consumer.
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Dehydrated apples.

Considerable work has been.carried out to determine
the procedure necessary to préduce dried apples of high quality
- of good appearance and closely similar to fresh apples in
flavor. A p}ant for the production of a superior type of
dehydrated apples has been erected in Nova Scotia based in
part on the result of this work. Technical advice on diffi-
culties attending commercial operation has been given since
the starting up of the plant. Heretofore the Canadian dried
apples have not reached the high quality of the American pro-
duction and the latter country has almost monopolized the
European market.

Utilization of Cereal Straw.

In view of the vast tonnage of straw wasted in Canada
annually an investigation has been initiated with the object
of ultimately developing technically and commercially feasible
processes for the utilization of straw. This problem because
of its difficulty will require long intensive work even when
an increase of staff makes it possible to devote more effort
to it than has been possible to date. As a start, study has
been made of the various components - cellulose, lignin, fats,
resins etc.-and a good background of fundamental knowledge set
up. The study of the use¢ of lignin in making synthetic re¢sins,
of rendering the cellulose suitable for artificial silk
manufacture, the dry distillation of the straw to yield tar,

gas and carbonized residue, etc., have been commenced.
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Milkweced.

Milkwesd, which grows so rankly in most parts of
Canada, offers numerous points for investigation. The estimatcd
yield of the floss per acre, for example, is actually cequal to,
or grecator than, that of cotton. In addition, the plant carrics
in thc stalk bast fibres with some recscmblances to flax; and the
sced carries an oil similar to cottonseed oil., The floss or
seed fibrec was tried out initially in its natural condition in
a textile plant as an admixturc with cotton; the results were
not encouraging owing to the slippery and brittle nature of the
fibre. Further work has been done towards modifying these
objectionable features but this investigation has not yet
advanced to the point where a second mill trial can be madc.

The fibres are also being investigated as a substitute for
kapok in stuffing cushions, etc. Retiing trials with the

stalks have not been as encouraging to date as was hoped. The
seed yields an oil which is to be further investigated. Practi-
cally all vegetable oils used in Canada are imported. The
milky cexudations from the stalks and the roots, which are said
to contain a medicinal principle, are also to be investigated.
Leather.

Laboratory work on lecather was started five ycars ago
following the formation of an associate committee on which are
represented all or almost all the large tanners of the country.
The field of leather research is so wide and the problems which
it presents so varied that it could be hoped that the lone

worker who is now engaged in it in the National Research
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Laboratories could be given assistance, so that more rapid pro-
gress could be made with the outstanding problems which face
the industry. Matters to which the laboratory has already
devoted its attention are as follows:

Problems of the leather tanners have received first
consideration. These problems included the hardening and
cracking of chrome-tanned shoe uppers due to perspiration, the
cracking of heavily-finished upholstery leathers, cracking of
grain on bag leathers, analytical methods, stc.

Utilization of waste products such as the making of
glue from waste chrome leather and the recovery of wool from
scrap of sheepskins tanned in the wool, have been investigated.

Thé use of Canadian fish oils and tanning extracts
made from Canadian meaterials hag received attention.

An apparatus has been built to tsst the wearing
qualities of shoe leather and equipment installed and used for
measuring the permeability of leathers to air and to moisture.

A survey of the damage caused cattle hides by the
warble fly indicated an annucl loss of nearly one million
dollars.

Abstracts of technical advances in the industry are
compiled and sent to tanners. Bulletins on "Small Scale
Manufacture of Leather" and "Home Tanning" have been prepared
and are sent on request to interested parties.

At the request of the National Parks Branch a procedure
was developed for tanning buffalo hides, about 2000 of which are

now available annually. Satisfauctory procedures for dyeing the
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skins for use in making coats and robes have been worked out.

Experimental work has been done on the preparation of
tanning extract from hemlock berk - one of the fow domestic b
sources of tenning material. This was done in conjunction with
a firm which is considering starting the manufacture of hemlock
extract in Canada. Other domestic sources of tanning moterial
to which attention is being given by the laborztories are sumac
and black spruce.

A program of rescarch on the production of acccptable
tanning material from the waste liguor of sulphite pulp mills
has been planned, but shortness of staff has made it impossible
to pursuc it hitherto. |

A problem of great importance which will be taken up
when staff permits is to determine how tanning cen be speeded
up without sacrifice of leather quality - a problem which at
least one large tanner in Europe has apperently solved.

Laundering and Dry Cleaning.

The importance of the laundering and dry cleaning
industry in tpe life of the country can be appreciated when it
is remarked that the yearly expenditure in Canada for this
service is over twenty million dollars. Investigation into
the problems of the laundry industry was undertaken in 1930 at
the request of the Eastern Canadian Laundryowners Association
and an associate committee was set up on which this
Association was represented. Both the scope of the work and
the extent of contact with the industry have since then steadily

enlarged. The lsunderers of western Canada were brought into
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association with the work and a Dominion-wide laundry
research fund was established. Still more recently the dry
cleaning industry has been brought in and there has been
established the Canadian Research Institute of Launderers and
Cleaners, admission to which has been made dependent on the
achievement and maintenance of a minimum standard of quality
in the work done by member firms., The object of this Institute,
which is national in scope, is to maxe the work of the labora-
tory fully available, to guide the leboratory in directing its
work in such a way as to be most fruitful, and to afford
financial support to the laboratory's work.

A method of measuring in gquantitative terms the
efficiency of washing processes in the removal of dirt, which
was developed in the laboratory, is of first-rate importance =s
affording a basis for the exact study of washing 0perationsﬂ
Many of the factors involved in power laundry practice, such
as concentration end kind of soap, temperature, concentrotion
and kind of alkali, have been studied with the object of
determining the optimum procedurs for washing different classes
of goods. Systematic Work of this kind will be extended still
further in the future.

A "test bundle" system has been developed which
enables the efficiency of laundries to be checked regularly
and recommendations made for the improvement of their procedurc
where indicated. The bundle of sclected moterials (including

cloth dysd with fast and with fugitive colors) is sent to
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laundrics, washed a number of times with their regular work
and then returned to the laboratory for & test report and
advisory comment.

- Other features of the work of the laboratory relate
to the use of bleaches and sours, the latter term indicating
the acidic materials added at a certain stage of the washing
process in ordsr to neutralize residual alkali derived from the
soap solution. Much study is given to the influence of the
weave of fabrics, the materials from which they are made,
manufacturing flaws, the nature of dyes used, etc. oOn
launderability, and in this connection plans are being de-
valoped for a closer contact and the development of = better
understanding between the manufacturing end of the textile
industry and what may be called the maintenancs end as reprecent-
ed by the laundering and cleaning industry.

Systematic work on dry cleaning wes started only

recently but has made a very satisfectory beginning. &
program of rescarch on the efficiency of the various d4ry
clecaning solvents (including the newer, non-inflammable solvents)
and dry cleaning soaps, together with a study of the fundamentals
of the dry cleaning process, is being followed. A study of thc
new synthetic detergents, which differ from soaps in yielding a
lather in herd water, and in regard to their solubility in dry
cleaning solvents, promises to give interesting results. Good
progress is being mads towards the development of a specieal
test bundle system for controlling the efficicncy of dry

clcaning operations.
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Mention mey be made of an extended investigation
conducted two ysars ago to ascertain whether the sulphur
dioxide present in the zcir of industrial cities is, as had
becn allsgsd, a serious factor in the deterioration of clothes
put out to dry in it. No serious damage was found.

The laboratory is also working on the development of
a new water softener prepared from Canadian raw materials.

The effect on wool growth and quality of the environ-
mental conditions under which sheep are kept and the composition
of the ration fed to them has been a subject of study since
1929 under the auspices of the Associate Committee on Vool.

The sheep-raising end of the investigation has been carried on
at the University of Alberta and the detailed sxamination of
wool samples from each individual sheep in the investigation

has been carried out in the National Research ILaboratories.

The examination of the wool samples has involved much time-
consuming work on the measurement of staple length, fibre
length, fibre diameter, crimp, tensile strength, and the content
of grease, suint, dirt and clean wool. This investigation has
now been brought to a close and a full report on it will shortly
be issued.

Considerable attention has also been given to the
development of methods suited for determining the quality of
wool, yarn and cloth in respects other than those just
mentioned; one purpose of such work being to make it possible

to compare fully and exactly the quality and value of Canadian



wool with wools from elsewhere. In view of opinion held by
some that Canadian wool is "harsh", 2 method for measuring the
resiliency of wool has been devised and used for comparing
Canadian and Australian wools and also in studying the effect
of dyeing on softness. (This apparatus was also found usesful
and was used for measuring the resilisney of kapok, milkweed
floss and asbestos fibre.) An apparatus for testing the
resistance of cloth to wear has heen developed. This apparatus
was employed in testing several batches of cloth made from
Canadian wool under the auspices of the associate committee and
for comparison with cloth made from Australian wool of similar
fineness. The Canadian wool showcd up Vvery satisfactorily.

The prevailing humidity has bsen observed to affcct resistance
to abrasive wear very markedly and a systematic study of this
feature is now in hand. Other testing apparatus installed in
the laboratory includes a cloth tester, varp tester, twist
tester, recel, and an apparatus known as a "floxometer™ designed
to comparc the relativs harshness and softness of cloths. The
behavior of wool fibres is known to be greatly influenced by
the prevailing humidity, and, in view of the marked difference
in average humidity between Canada and Grecat Britain, both in
the textile mills themselves and out of doors, it was decided
to undertake a systematic study of the influence of humidity

on the properties of raw wool and clothe. This is now in hand
and studics have alrecady been made of the relation of wool

grease and suint to the matter.



Rubber.,

The rubber laboratory is the only one in Canada
outsidc of those maintaincd in the manufacturing plants. It is
therefore in a particularly advantagsous position to rendor
service to the country as & wholc.

A most outstanding contribution to the industry came
from McGill University where a research grant enabled work to
be done prior to the cstablishment of thesec laboratorics, the
vulcanizing and testing equipment used being later transferred
to the National Rcscarch Laboratorics. An intensive study
of the resin present in raw rubber revealed that fatty acids
are a normal constituent of rubber rcsins and that in most rubber
mixtures it is advisable to add a further supply. This discovery
completely reversed views hcld previously and as a result the
consumption of fatty acid by the rubber industry on this contincnt
reached more than 12,000,000 1lb. in 1928. While the major
benefit has accrucd to the rubber industry and consumer in
lowering costs and extending life of goods, the market for
tallow and slaughter-housc grease from which stcaric acid is
made has bheen substantially increased.

In conjunction with the Biological Board of Canada,
an investigation has been carricd out in the National Rescarch
Leboratoriss into thc possibility of meking fatty acids
suitable for use by the rubber industry from the pilchard
0il of British Columbia. Ths results arc so favorable that
it m2y be hoped that this lince of manufacturc will be tzkon up

in Canada.
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Apart from thc raw rubber many other compounds cnter
into the manufacture of the final product. To date very few of
these have been produced in Canada but in recent years the
laboratory has examined for such purposes carbon black made in
the laboratories from Turner Valley gas, mineral rubber made
from Alberta tar sand bitumen, clays from the western provinces,
gsilica, keolin and talc from the central provinces and diato-
maceous earth from the maritimes. All of these investigations
have been of decided assistance to those working on the materisls
thus tested.

The manufacture and epplications of synthetic rubber
have received attention. An article on Synthetic Rubber con-
tributed to the leading American industrial chemical journal
has been received with interest throughout the world, requests
for reprints having come from Japan, Soviet Russie, Germany,
Frence, Italy, etc. A chapter on the physical properties of
raw rubber is now being prepared for a co-operative work on
the subject of rubber.

A new process for the production of an adhesive
capable of bonding rubber to metal hes been developed in the
laboratories and is now being studied particularly in regard to
its use in automobile construction.

A study of bechavior a2t winter temperaturcs of rubber
cord for use in absorbing shock on aeroplanes has been

initiated and will be pursued during the coming winter.
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Chemical Investigation of Plants.

An investigation of wide scope to isolate the chemical
principles present in plants, especially plants indigenous to
Canada, to determine the chemical nature of these principles,
and to discover any practical uses which they might have, was
started in 1930. Attention was first given to those plants,
many of them poisonous to live stock, which were known or
suspected to contain substances of physiological activity. As
was to be expected in this field of work, new avenues of invest-
igation are continually opening up and unexpected discoveries
are being made of matters of practical interest. Among the
latter special mention may be made of the discovery of new and
powerful insecticides, which offer the promise of practical
possibilities, and the preparation of synthetic substances which
when applied in minute amounts stimulates plant growth to an
amazing degree and offer vast potentialities of practical
usefulness.

In the course of the work very substantial contributions,
which have met with recognition from all parts of the world,
have been made to our knowledge of the chemical principles of
plants and e¢specially to the alkaloidal constituents. The
magnitude of the field of work may be realized when it is
remarxed that of the 130,000 species of fleowering plants
( phanerogams) known only about 4,500 or 3L% have been inves-
tigated chemically and many of these have been investigatcd
only in a very cursory way. It is interesting to note that the

U.5.5.R. has engaged on an extensive programmc relative to the
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chemical examination of plants with the object of disclosing
materials of practical usefulness, has had a number of
cxpeditions in the field during recent years collecting
sufficient material of different plant species for chemical
examination, and in a preliminary report last year on the
alkaloid content of the medicinal and poisonous plants of the
U.5.3.3. reported on the examination of 377 species.

Referring more particularly to the aspects of the work
on plants in the National Research laboratories in which features
of practical interest are clearly apparent, the following may
be mentioned:

l. A number of the new alkaloids isolated from Canadian
plants are being tested pharmacologically by the medical schools
of the University of Toronto, the University of Western Ontario
and a firm of pharmaceutical manufacturers, to determine their
possible usefulness as drugs.

2. The alkaloids from several species growing wild in
profusion in western Canada have becn tested with regard to their
insecticidal power by the Entomological Station of the Department
of Agriculture at Annapolis Royal, N.S., and one at least of
these shows practical promise, 2s it was found to be more toxic
to insects thean nicotine sulphate. ILarger quantitics of the
plant have besn collected during the prescnt season, and more
extensive testing of the alkaloids from them will be made in duc
coursec.,

3. Hormones (chemical meseengers) and vitamins, are

now well known to perform functions of the highcst significance
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in animal organisms'and to be effective in extremely minute
concentretions., A few years aso certain subsfences represent-
ing whet mey be considered as the snalogues of hormonss =nd vita-
mins in the vegetable kingdom were isolated from natural scurces.
When administered in minute amounts, they stimulate growth in

2 remcr<able way and have other profound effects on plsnts. In
the National Research Laboratories a number of synthetic sub-
stances were prepared (originclly in connection with the work
on alkeloids mentioned above) which tests carried out at the
Boyce Thompson Institute of Plant Research, Yonkers, H.Y.,
showed to have similor effects to the motericls just mentionad.
This line of investigation may issue in profound practiccl
results, and ssmplecs of the synthetic products prepared in
Ottawe ore now being mede available for experimentation by
boteniczl laboratories in various parts of the continent. When
prcpared by the methods originally used, the synthetic products
were 21l very expensive, but recently 2 new cnd cheaper mcthod
of preparing thc most iiportent one of them has becn developed
in the Netional Rescarch Laboretceries and should contribute to
bringing synthetic plent hormones within the realm of practicol
use. As an example of the cffect of the hormones it may be
mentioned thet the introduction of a few drops (0.3 ccs.) of &
solution of one part in 100,000 of water into a tomato plant
causes the formation alons the whole stem of roots which can

be replanted and will grow to mature plants.
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Rl

wax Plucking of Poultry.

Some twelve months ngo ot the request of the Department
of Agriculture and other interested pnrties work wns undertaken
to develop if possible a mpnx" which would encble poultry to be
drcssed speedily -nd well; would obviste the tedious removal of
pin feathers by hond and produce a bird of good "ppsarance and
marketability. The work, which involved the testing of about
140 different mixtures, hes been broucht to 2 succsssful con-
clusion. About eight tons of the "wax" mixture finolly
decided upon has besn supplied in trirl lote to poultry drossers
throughout the country =nd the method is now ropidly becoming
woll csteblished. Monufocturc on 2 lorge scole ond distribution
by o commercinl organizotion hos now been started under o liccunse
issued by the National Rasenrch Council which fully protects the
public both as regards price and guclity of the product.

Tittle loss of wax is involved in its usse, since,
~fter it has boen used, thse wox con be melted and, after strainf
ine out feathers, mado available for rec-usc. The wax has propcfg‘
tiss such that it will grip the pin foathers and remove them k
without tearing the skin awey from the carcass. The bird, after
having had the large feathers roughly removed by hand, 1is
dipped in the molten wax; the lotter is allowsd to set and is
then stnipped off.

In this work closs and 2ctive co-operation was
efforded by the Poultry Division of the Deportment of Agriculturc;
ond from now on the dissemination of the method will be largedly

in its hends. A descriptive bulletin on the method has been
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issusd by the Department of Agriculture and the National
Research Council jointly.

Th: method is being employed by &l1ll classes of
poultry dressers - the large paciers, wholesale dealers and
individual farmers.

Power Alcohol.

The use of clcohol as a supplementery motor fuel has
been advocated by many in Canada, especially in the west, as a
means of desling with agricultural surpluses. Owing to this
interest a comprehensive investigation was made about two years
ago into the cost of production of alcohol under Canadian
conditions and into the performance of alcohol blended fuels;
and since that time the subject has been followed up closely.
Possible sources of alcohol to which considerztion has been
given are cercal grains (especially wheat), potatoes ang
sugar beets.,

In addition to an analysis of the cconomic phases
of the matter, actual tests were made with =2lcohol-gasoline
blends, the behavior of such blends in engines being studicd in
the engine laboratory and their stability in the chemical
laboratory.

The rcports issucd in connection with the studie

¢]

have been well received and widely circulated.
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Refuse Scresenings.

Refuse elevator screenings are more favorably placed
for industrial utiliéation than most agricultural waste products
in that they are collected in large amounts at central points.
At the head of the laxges, for example, some £0,000 tons is
available yearly. About 60 of the screenings is made up of
woed sceds, from which oil cimilar to rapesced oil can be
extracted. The screenings have been separcted into their
various componcnts, broxen grain, weecd sceds ¢tc. and have been
axamined for such purposes as 0il production (from weed seeds),
power a2lcohol, fuel briquettes etc. A comprchensive report has
been prepared on the subject.

In connection with the laboratory studics an intercst-
ing machine was devcloped by which seeds, which, on account of
their similerity of size, cannot be scparated satisfactorily by
screcning, can be ssparated by taking cdvantage of their
diffcrence in shepe.

Construction Industrics.,

The need of co-ordincted investigation of the probloms
of the construction industries hag long been realized by the
National Research Council, since the results of investigations
cerried out in other countrics are not necessnrily cpplicable in
Ganada owing to the difference in oiimatic sonditions. A number
of requests hove been reccived from industry for résearch on
problems of construction, but in view of the shortage of stoff

no comprchensive investigation has yet besn possible.
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Rcgcoreh hes nevertheloss been carricd out on 4
number of individusl problems. For example, a study has recently
been made of the corrosion of the aluminium hull of a cruiser
belonzing to the Royal Canadian llounted Police. Advice has
also been given on many other corrosion problems.

The nucleus of equipment regquired for a real attacl:
on problems in this field is now available. Ffurther, it will
be possible to utilize to a considerable extent present work
on other projects, such as paints, oxychloride cement, bitumen,
plaster and asbestos. It is hoped that all of these can be
related to a general program of value to the construction
industry.

Diatomaceous Earth.

Numerous deposits of diatomaceous earth are found in
Canada but to date industrial development has been slow. The
Canadian materials differ appreciably from those of foreign
origin. In many deposits the diatom structure has been partially
broken down. Before development can take place, therefore, it
is essential to make full investigation into their inherent
qualities and the special uses to which, after suitable pro-
cessing, they can be most advantageously used. Such investiga-
tion was begun over two years agzo and 1is giving encouraging
results. In particular their use in the paint and rubber in-
dustries and to assist filtration in sugar refining is being
followed up. The Department of Mines, which has already done
extensive mapping of the deposits, has greatly facilitated

the work by procuring samples and information.
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Industrial Uses of Minerals.

Apart from the minerals specifically mentioned
elsewhe;e, assistence has been rendered on request, to parties
desirous of evaluating the industrizl importance of various
mineral deposits. Materials oonsidefed in this connection
inciude silica, paint pigments and marl.

Distillation.

A new type of distilling column, greatly superior %o
the columns now used in industry, has been invented in the
laboratories., It was originally developed to facilitate the
examination in the laboratory of Turner Valley gasoline by
determining its constituent compounds, but, in view of its
probable value to the many industries, such as o0il refining,
wood alcohol distillation, etc., in which distillation plays
an important part, attention is now being concentrated on its
development as an industrial tool. Several columns of semi-
commercial size will be produced in the near future for trial
by an industrial firm.

The value of these columns has been well demonstrated
by showing that they are capable of effecting some separation
from ordinary water of the "heavy water" which is present
therein to the extent of only one part in six thousand and
which differs from ordinary water in boiling point by less than

1°¢.
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Natural Gas.

The daily wastage of gas in the Turner Valley,
Alberta, at one tine exceeded 600 million cubic feet and even
to-day, after conservation measures have been put into effect,
exceeds 200 million cubic feet (about 4,000 tons of gas). This
wastage is a challenge to all interested in the conservation of
our natural wealth. Work in the laboratories has been concerned
with the production from natural zas of ethylene (a starting
material for the manufacture of industrial alcohol, antifreeze,
etc.), of carbon black(see section on this subject) and of
benzol. The work has resulted in definite advances in regard
to these matters:; it has shown, for example, how it is possible
to produce from Turner Valley "stabilizer" gas, now wasted, a
benzol suitable for motor fuel to the extent of nearly three
gallong per thousand cubic feet of gas. The process depends
essentially on the heat treatment of the gas, and the work
appears to solve satisfactorily some of the technical
difficulties involved in the use of alloy steel at the high
temperatures presented.

Printine and Paper.

Some tine ago two Canadian organizations connected
with the printing trades requested the National Research Council
to undertake research work on problems of printing and the
graphic arts generally. Owing to shortness of staff, it has not
been possible to undertaxe systematic work in this field, but

a few isolated pieces of worzZ have been carried out.
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“At the suggestion of a newspaper publisher, work
was conducted with the object of developing a preparation,
cheaper than the very expensive imported preparation now used,
for removing carbon deposits from the brass matrices used in
linotype machines. The work was successful.

Assistance has recently been rendered in connection
with the problems which present themselves when printing is
performed by rapid-drying spirit-aniline dye inks, using =
rubber fount.

Consideration was given to problems connected with
photogelatine engraving, and it was possible to make recommenda-
tions which marxedly improved the quality of the reproductions.

At the request of Government departments studies
have been made on the probable permanence of reccord and other
papers used for Govesrnment documents and of the inks used.

These studies are now becing taken into consideration by a
subcommittee engaged on the preparation of standard specifica-
tions for the purchase of paper by Government departments.
Work has also been done on safoty paper for Government cheques
and on the quality of paper uscd in printing Dominion of
Canada bonds.

Tests wsre made and advice given in regard to the
choice of ink and other materials in connsction with the
preparation cf the Book of Remcmbrance.

In connection with certain of the paper investigations
the Pulp and Paper Division of the Forest Products Laboratories,

Montreal, has collaborated and given advice.
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Tcxtiles and Dycing.

Our cquipment and services for testing toxtiles of
all typss are available to Government departments and other
parties. Numerous samples havc beecn rcceivad of such materials
&g woollen goods, ducks, flannels, silks, rayons, ctc. and of
garments. llany of these tests have heen roguested as a guidec
to purchasing large quantitics of meterial or garments.
Standards of fastness to light arc in course of in-
vestigation by the cxposure of selected dyed samplcs to sunlight
and to acceleratcd fading tests in the fugitomctor. Comparison
is being made botween the sunlight and accolerated fading tests.
A specially equipped leboratory for experiments on
dycing has not yet been sct up, but it is hoped to establish
one in the ncvar future. A good start has becen made in the
field of textile research with the very limitcd staff availablo.
It would, however, be advantageous, not only to intensify the
work on the subjects already embarxed upon, namcly laundering
and wool, but to ¢xtend the work to include other textile subjcects,
such as the manufacturc of cotton goods.

Industrial Surveys.

Surveys have besn made of Canadian chemical imports,
which amount to approximately $40,000,000 yearly, with thc object
of indicating wherec our own resources might be used in their
manufacture and the c¢xtent to which the solution of associated

technical problems would assist in that direction.
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It is highly dcsirable that & much broadcr cnd morc
intensive survey should be made as soon os staff permits, with
the object of determining in =2 fully rational manner, by mcans
of 2n aznz2lysis of Cinadicn resources, existing industries ond
other factors, to what subjects the n=tional reserrch cffort
can be more fruitfully dirscted.

A survey of fruit -nd vegstable processing, including
canning, was madc to determinc wherc rescarch could hc most
profitably smployed. The Food Canncrs Associztion of Canada
has requcested the Council to undertake rescorches in canning,
but, owing to shortncss of staff, it has not ye¢t becn possible
to start such rcsecrches.

i A study wus made of the possibility of dcveloping o
lithopone industry, since Canedian imports amount to abhout
8,000 tons annually and as all row metcericls used are native.

Miscellanesous Invcstigations.

A great many investigations of importance although
of more limited application than the major research projects have
been and are being cerried out in the laboratories. A few
representative illustrations are given below.

Battery Separators.

The standard wood used for separating the lead plates
in automobile and other storage batteries is Port Orford cedar,
imported from Oregon. It seemed possible that a domestic wood,
namely British Columbia yellow cypress or ceder, would work
satisfactorily, and an extended investigation of the bshavior

of separators mede from this wood in comparison with separators
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made from Port Orford cedar has been carried out. The

domestic wood was found to be comparable in its behavior with
the imported material and it is gratifying to note that its

use appears to be growing in Canada. Different batches of the
domestic wood were, however, found to be more erratic in their
behavior than the imported wood and this aspect of the matter
has been taken up with the manufacturers of the domestic
separators in Vancouver, and at the present time a new batch of
test batteries is being built and will be subjected to
investigation.

Salt-Clay Mixtures on Roadways. Following road trials in

Nova Scotia, where stretches of road were surfaced, with good
results, with a mixture of clay and salt, an investigation of
the effect of salt was undertaken in the laboratories. It

was shown that the salt greatly reduces the tendency of the
clay to shrink, crac< and dust. The manner in which the salt
acts to produce these effects was elucidated. As a result,

in part, of this study, practical intercst in the matter has
grown; there has been an increase in the use of Nova Scotia
salt for road treatment, and road trials have bcen carried out
in Ontario, using sait from Sandwich.

Spontaneous Combustion, Btc. At the request of the Department

of Insurance investigations have been made on the liability
to spontaneous combustion of binder twine and oil-impregnated

mops.
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Following a fatal fire in a match factory in Canada,
rocpresentatives of the National Rescarch Council held confer-
ences with the Department of Insurance and all the match
manufacturers of Canada, and as a result standard tests on
matches were drawn up. Since then a considerable number of
batches of matches have been tested in the lsboratories
according to these tests.

Bitumenized Cemcnt. A special form of Portland cement, in

which the particles are partially coated with bitumen, has
recently come into uss to some extent in Europe, and was
claimcd to resist temperature changes when used for road
construction better than the regular ccment. On account of
this claim, the material seemed worthy of investigation in
view of Canadian climatic conditions. An investigation of the
properties of the material in comparison with ordinary Portland
cement has been made in conjunction with the Testing Laboratory
of the Department of Public Worxks.,

Tree Stump Destruction., At the request of parties in

British Columbia some investigation was devoted to the possi-
bility of destroying tree stumps economically by the
applﬁcation of chemicals. The possibility was not realizecd,
but experiments were conducted in British Columbia with the
object of developing an apparatus for burning tree stumps,

and a report was issued on the subject.



Cleansing Compounds. With the object in part of drawing up

specifications for the purchase of cleansing compounds by
Government departments, an investigation was carried out on the
various abrasives and other components which may be used in such
compounds.,

Cleaning Corroded Monuments. A method of cleaning corroded and

stained, out-door brongze monuments and statues, which, while
efficacious, does not attack the metal, was worked out. It

was employed by the Department of Public Works in cleaning several
statues on Parliament Hill. Information concerning it has been
supplied to several cities in Canada,

Beet Sugar Syrup. Various methods suggested for the preparation

by a simple procedure from sugar beets of a syrup suitable for
table use were evamined and an improved procedure developed.
Vitamins., A number of products have been assayed for vitamins
C and D by chemical means. The laboratories however are not at
present equipped to carry out biological assays for vitamins.
Hops. A number of samples of Empire hops have been examined
with the co-operation of one of the breweries. Certain samples
were found to he particularly rich in some of the desired
constituents.

Standardization. Members of the division have taken an active

part in the work of various subcommitteecs entrusted with the
preparation of specifications for purchases by Government

departments.
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During the recent Price Spreads investigation the
leboratories were called on to examine numerous articles of
common use sold at retail. The work included a survey of silks,
cotton goods, soaps, paints, rubber goods, etc.

Close contact has been maintained with the Britizh
Standards Institution in regard to the specifications for
chemical products on the preparation of which the Institution is
actively engaged. All such specifications have been received while
in draft form and have then been submitted for comment to
interested parties in Canada.

Carbon lonoxide. BExperiments were made to determine whether

carbon monoxide is present in the cockpit of aeroplanes in flight.

Silica and China Clay. A useful and simple method cof determining

the distribution of particle size in these materials was
developsd and, among other purposes, has served as a useful guide
in directing the operations of & plant engaged in the production
of the materials in qucstion.

It was conclusively demonstrated for the first time
that the reinforcing effect of china clay in rubber stocks is
directly dependent on the particle size of the material. The
question of locating a deposit in Canada of china clay cqual
to imported clays now used in rubber compounding is receiving
consideration.

The possibility of using a domestic clay, eithcr in
its original or in a processed condition, for paper finishing is

also receiving attention.
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Refincd Sugar Syrup. A procedurc was worked out for the

production of rcfined syrup from raw cane sugar without
following all the stages (including vacuum evaporation and
centrifugation) involved in production of refined crystalline
sugar. Since the jam maker and canner need their sugar in
syrup form, this simplificed, economical procedure should be of
distinet valuc to them.

Decolorizing Carbon. £Extended tocsts were made to compare the

relative efficiencies of a considerable variety of decolorizing
carbon for use in the refining of sugar and of vegetable oils
and fats, and in the treatment of drinking water. Certain
significant factors were brought to light.

Experiments which it is hoped to continue have been
made on the production of decolorizing carbons from domestic
raw materials,

Enquiries. Enguiries on technical matters from industrial firms,

Government departments and individuals are dealt with by the
Division at the rate of about 100 a month. Many of these can
bc answercd directly but a not inconsiderabls number involve

the conduct of a greater or smaller amount of experimental work.



DIVISION OF PHYSICSE _.ID INGINTIRING

... ILIN BUILDING

Blcetric~l Ingincering

llmch of tht e rly vwork of tho clectrical engineering
branch was devoted to the arrcngecnent of electricrl services and
equipment for the new laborator; building, Tirst, in co-operation
with the consulting engincer rcectained by thc architects, and later
in the installation of equipucnt and scrviccs which were
essentially sceparate from thz contract for the building itsell.
This latter work includcd the installation of battcry systems,
with the associatced distribution boards and charging systcns,
machinery for the celcectrical cengincering laboratorics vwith thc
necessary control switchboards and distribution boards, and
various smallcr installations such as clcetric drives for airo-
plane cngine testing equipmont, asbestos tcsting cquipment, and
mills of various kinds.

Consideruvble time has boen devoted to committcee worlz,
The special Committec on Elcetrical Units and Regulations preparcd
spcecifications for approval of typc of the various metcrs used in
mcasuring clecctrical cnecrgy and opowcr for rcv nuc purposcs. Thesc
spceifications elso includced auxilicrics, such as transformers,
which arc associatcd with thc above mctcrs. The comnittoce pro-
parcd definitions covering the various wiits cmploycd in the
ncasurcrcnt of clcetric cnergy -nd powcr, and madce rocomm:ndetions
for thc establishment of primery lcgoal clcetric standards for sho

Dominion of Canadsa.
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J. lorge amount of work has hoen donc in conncetion with
the poncl on spceifications of the Canndinn Tnginccoring Stondords
association. During the laboratorics! contact with this prn.l,
the following spccificctions have boon vrcparcd and revicwed:

Mransforners for oil burncrs and luninous tubc signs.

Encloscd safcty suitchcs.

Industrial control cruipmcnt.

Fractional horsc povier motors.

Gasolinc mcasuring ond dischorge dcviccs.

®leetrical cquipment on oil burncrs.

appliancc cord scts.

liotor opcratcd blovwers mnd stokirs,

Cable for oil burncrs and luminous tubc signs.

0il circuit breokers.

Wiring dcvices (wircwoys, buswrys, junction boxecs, ctc.)

Switchbonrds ~nd prncl bonrds.

air drcssing applinnccs.

Soldcring lugs, ctc.

The cleetrical cngincering laboratory hns boen nssoc-
irtcd vither dircetly or indircetly with the work of the ASsocinte
Cormittec on Redio Rescarch, tho aesocinte Committec on Elcctrictl
Mcasuring Instrumcnts, and the ..ssoci~tc Committcc on Raodiologye.

The main problum of resccoreh heos becon the dcsign of
o prccision voltnge rogul-tor for thc output of cithcr altcrnating
currcnt or dircet currcnt m-chincs. The chernctoristics of
vorious typcs of regulators hove boen studicd ~nd in scveoral

instonccs investigrtoed oxporimentelly in an offort to arrive ot
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the wost satisfoctory typc of cauipment, and to overcome the dis-
advontages common to the various types. ot the proscnt timec o
rcgul~tor dcvcloped herc is in continuous opcration which holds
volt-gc within 0.1% rnd so frr hrs proved to b complut 1y ro-
linblc. Dcmnnds on the usc of this recgul~tor for othc. purposcs
hes to a considereble cxtent homp red the progress of tho
investigotion, Vork is continuing to detocrminc the most satis-
factory typc of riofcronce stondard rnd to reducc to o minimun

the timz of responsc without introducing oscillatione.

Following thc¢ Council's agrecement to give approval listing
to 0il burncrs a nunbcr of nachincs woere subnitted to the clcetric-
al cnginccring leborrtory for inspccetion nnd tost of The cloetrical
ferturcs. This work wns carricd out in accordrnec with thc
spceificntions of the Crmadirn Tnginccringz Stand~rds ..ssocition,
~1though in goriz instnncous vrobloms nrosc vhich verec not cover d
by thc spcecifications ~nd it beenc noccssary to undortake spoeinl
investigations to dotorminc tho fitacss of the cquipment for its
application,

In 2ddition to thc cbove, -~ lorge nuaber of minor
problcms wecroe prescnted to the l-borntory from .ther divisions
of thc Couuneill, otheor brrnches of thoe Gov.rnacat s.rvice, tnd

from industry. Thesc includo:

3
5
o
|—i
.

Investigation ~nd climinntion oif undcesir: static
charrcs,.
Tosts on watcr heaters.,

Mcesurcment of losscs in cloetric rotating mnachincs.,
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electric causes,

Measurement of carburetor temperatures in air-
craft engines during flight.

Overhauling and repairing various types of
electric instruments and equipment (for Govern-
ment departmonts only.)

Development of photoclectric cell cquipment for
recording flashes of short duration.

KElectrical Measurements and Prccise Standardization

The work in the electrical measurements laboratory
may be divided into three parts:-

1. Testing in connection with approval of meters or other equip-
ment used for determining a charge for electric power.

2. Precision standardization.

3. Consultation and experimental investigations.

The approval of a metér involves a great deal of test-
ing to determine if the meter meests the Council's "Specification
for Type Approval'.

Standardization involves intercomparison of the Council's
standards with one another and with the standards of Great Britain
and of the United States, and also the comparison of equipment
sent to the laboratory for standardization by Canadian firms or
Government departments with the standards maintained herc.

The laboratory is consulted frequently on measurcment
or control guestions by other Government departments.

At prescnt an investigation of the effects of tempera-

ture on the performance of watthour meters, especially as it affects
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lubricntion, is procccding.

Tho ..ssocintc Committec on Elcctric-l licasuring
Instruncnts is retively working on mcthods and stﬂnd&rds of
cicetricnl noosurchocnts. It is ~ttoapting to corrclnte closcly
the thoorctic~l meosurcment vwith what can bo attoincd by thc ncas-—
uring cquipment avnilablc,

Genernl Physics

Grnin Grading In .rtificinl Light. Bcforc the dcvelepnent

of nn optics lnboratory, the gencrsl physics laboratory undcrtook
a problem in connceticn with the dovelopnent of artificisl
illumin~ticn for thc grrding c¢f grain. Nuncrous artifici~l light
sources were tricd in beth the filtercd iner~ndcscont -nd disch-rg
tubc typce Tho possibility of using phctocleetric gell nethods
was nlso investignted ond shown to Dbe imprceticable. The lights
werc out to prretical trinl in Vinnipig ond Voncouver by gralin
jinspcctors and it was shown that grading by artificiel light,

24 hours in the day, was quite fcasible.

Static Discharge in aAcrial Photographic Camcras. The

clocetrostatic properties of photographic films used in acrial
photography werc investigated with a vicw to the climination of
static markings on the films. Tho investigation lcd to scveral
suggostions for ninor alterations in cxisting camcras vhich would
rcduee static and in the design of now cameras which should bo
practically fr « from this troublc. L number of flights were mnde
to study thc physical propcrtics of th- atmospherc undcr weather
conditions of tho typc whon photography could ordinarily bc

carricd out. During thcsc flights thc variation of somc of thc
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clecetrical propertics of the ctmosphere with -lvitude wers lso
ctudicd.

Ballistics. & ncv ncthod of wersuring the voloeity of

projcetilecs has wbeon doveloped. The volocity was nceasured by the
intcrruption of boams oi light by tho projcetile as it moves
along the trajectory, the times of intcrruption beinsz rocordcd
cloctrically by photoclcetric cclls and suitcble rccording appar-

)

atus. The mcthod was first uscd vith riilcs in o short range in
the sub-bascrmcnt of thc laboratorics but has sinee been deviloped
further for crtillcry and was uwscd succcessiully at Pectawowa in
1935,

hAtmosphouric Tloetricity. During the groeatcer part of tho

past ycor continuous rccords of the atnosnheric potonticl gradicont
hive been tazen on the northonst side of the Notional Rescorch
Council building with ~ vicv to study the rclotion, if any,

between potentincl grrdicnt -nd loe~1l moetcorologicnl conditioens.

It was found thnt devictions from the mern diurnnl voriaction occur
rmch nore oftun ~nd arc of zaro-ter nhgnitude whon the barvenztor is
falling or bcfore it is cbout to £~11 thrn with r rising boronotor,
4 preliminary cxrminntion ox som. of tho carly rcsults compared
with thc nmoveoent of nir mnasscs rocordcd by th: Dominion Lctcoro-
logical Officc indientcs thnt maosscs of polar air moving ncros: the
continunt moy hrve ‘n cloctriecl identity s well as that defincd
by othcer physicnl propertics. .= morc thorough commarisocon of the
potintinl grodicnt rocords with metcorological rceords is boing

medce o8 ropidly 23 possiblce.
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Metrology

In the metrology laboratorics much work of thc samc type
is carricd out ycar by year. A gencral idca is conveyed by the
following - o

1. Spececial Work For

a. Complcted during ycar 1934-35:

Design and construction of plotting associatec Committece on
instrument for high obliquc photo- Survey Rescarch.
graphs,

Investigation of effcect of air R.C.AF,

temperature on principal distancc of
acrial camcra,

Comparison of Dominion platinum- Department of Tradc
iridium avoirdupois pound and troy and Commcrcc.
ouncc weights,

Investigation of lcngths of 4 24-mctre
invar wires in conjunction with Govcrn-
ment Laboratories at Sevres, London,
Charlottenburg, Varsaw and Washington,

b.In progrcss since April 1, 1935:

Design and construction of stcreco- Associatc Committee on
plotting instrument for vertical air  Survey Resecarch.
photographs.

Changes in design of high obliquc ploticr do

Design and construction of instrumcnt- R.C.A.F.
rccecording camera for air photography.

Installation of apparatus for tcsting N.R.C.
gas metcers,

Consideration of spcecifications for Subcommittcc on
standard sieves. Siecves of Government
Purchasing Standards
Committcc,.
Investigation of discrcpancies in N.R.C. and Bureau of
lengths of 24-metre invar tapcs when Standards, Washington.

tested at Washington and Ottawa
(subsidiary to tests on 24-metrec invar
wires in section (a)



c. Viork not yct startcd:

Investigation of possibility of
doevelopment of an air camcra for
oblique air photography in which
the depression angle is rccorded
for cach cxposurc.

IX. Routinc Testing

Standardization of:
Clinical thermomcters

Chemical N
Thcrmocouplcs
Miscecllaneous thermomctcrs

Hydromcters
Watchcs and chronometers
Wcights

Surveying instrumcnts comprising:

on

For

Department of National
Dcfencce.

For

Government dcpartments
and commecrcial firms.
do
ReCosiol,
Government dcpartments
and commecrciol firms.
do
do
do
do

transits, levels, alidadcs, compasscs,

clinometers, binoculars, cte.
Mcasurcs of lecngth comprising:

Linc standard rules

End standard gcugcs

Surveyors' cnd cnginecrs' tapces
Acrial cameras,
Strcength of materials

Medical Radiology

do

do

do
ReCousaF,
Government dcpartments
and commcrcial firms.

Redium and the Radium Industry. Tests of the purity of

Canadian radium prcparcd from the cxtensive orc deposits at Labine

Point, Great Bear Lake, werc carricd out and showed that this

material is practically frcce from thc objectionable impurity meso-

thorium., This investigation was undcertakcen and published to

disprove unfounded rumours rcgarding thce Canadian product.

Standards and equipment were set up for measuring the

omission of radiation from radium preparations and testing them

for possible leakage. This service 1s required by the purchasers

of radium products. PFive hundred radium needles, tubes and plag-

ues were measured and certified up to the end of the fiscal year
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1955 ond over 100 since that date.

A bulletin "Health Hazards in the Radium Industries™, by
Mr. Jo. D. Leitech was published under tae ausnices of the Council
ol the recommendation of the Associate Resenrch Committee on
Radiology.

Radiology. An Associate Committee on Radiology wes

fubhatataihaa et s

established in 1933 following the recommendation of a meeting oI
prominent Canadian vadiologists and physicists to promote research
in this field, and otherwise assist in overcoming the technical
problems of the radiation treatment of cancer. It consists of
physicians, physiologists and physicists engaged in this work and
ig representative of several universities, clinics, provincial
health departments, and medical societies, and works in co-
operation with these organizations. On the advice of this
committee, the National Research Council has esteablished standards
and apparatus for testing radium and X-ray equipment in its
laboratories, and has developed and 1is constructing testing equip-
ment to be placed in guitable centres to assist the cancer
clinics, is publishing a series of technical bulletins for the
information of radiologists, has assisted research in other
institutions, and has drawn up an extensive research progream of
urgent problems in the radium and X-ray troatment of diseasc.

A start has becn made on certain of these rcescarch projccts and

two of them have been completed.
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Hoat

Heat IThoul~ticn., Dhe moasurcnent of the therntl conduch-

ivity i builiing nntorinle, stortld soveral yeors rpu ot the
firmnl roquest f tho Trriff sdvigory Bocrd, i3 svill in PLC3TCEE,
The rosults to @tz h-ve boen oublished in throc prpers in tho
Crnndion J urn~l of Rescrreh. Those neasurcnonts vors eocrricd (ut
on the hiot plate apparntus built ~ft-1 the desizn of the ~oocr tus
uscd by the Burc-u T Stndrrds, Washingt n. On ace unt .f tho
dennnd, hiwever, £.r ncrsurcmconts .n the he~t tronsmission (f
built-up w~lls instcod £ snrll s mples, = hit-box nponar-tus vios
constructed during the yoor 1934; this tyvnc £ epparntus hee boen
found at other laburatorics to ¢porntc in o vory unsatisinctory
nrnncr, ~nd whils the newly built hot-box hrg alrendy been uscd
fer cnrrying out cortrin tosts, the cffort of the leberntory is
being dirceted rather toverds cLeortoining the causes of thiso
operaticnnl difficultics ~na cvercoming them, beforc starting

& scrics ¢f routinc tosts.

The 1nberatory, vhon requestced cnrrics cut nonsurcrients on
the thornnl conductivity «f di-timite and othor goft furnnce bricks;
the mecn tomperaturc of stmplc ottninnble is 1450°F, This vorls
W8S originnlly undertalicn ot the request cf the Departmont of
Hincs, in order to nssist in tho dovelepnent of the Crnndiqn
¢cpesits; the results hove boon puolishcd in the Crnndisn J wrn~]
of Rescnrch.

Tenmper-turc Standerdization. Tho loberntory is now

cuipped 0 strul-rdizc plotinun thernmunctors ot three fixeAd puints,

T}

F

namcly, the nolting peint of ice, the beiling point of water r~né
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the boiling point ¢f sulphur. Some werk dcenling with the erlib-
rotion in boilingy sulphur hns bcen vwritten up ~nd will be publish-
cd in the ncar futurc.

Thce cquipping cof the loberntery for the st-ndrrdizoticn
cf therm.ccuples tc ngrent nceurney is still in progress. Therc
is clrcady cquiprment to undertrkc the st -nd-rdizaticn f
pyrcmcters i ccrmcreinl cccur-cy, ~nd reeently scnc colibrotions
hrve been nrdo.

air Conditioning. In vicw of the prescnt intcreost by

the public in the ficld of air conditi ning s me obscrvaticns have
been mndc during the pnst yoar cn an instrument devcloped in Grent
Britain ond m.wn ns the cupathcoosecope, designed to cstimate
comfort conditions in rooms. The object of these investigations
was to ascertain whether the apparatus gave a fair indication of
atmospheric comfort conditions in Canadian houses. Closely =llied
to the house heating problem is the problem of heat loss froim the
humen body, and in this connection some apparatus was constructed
to estimate the heat transmission of fabrics.

Refrigeration. In reply to a reruest from the Department

of igriculture, the problem of heating refrigerator railway cars
during the winter season has been under investigation during the
last two years; after some preliminary testing of the efficiency

of the insulation on the cars, it was concluded that the insulation
was good, and that improvemcnt along thcse lines would not avoid
the occasional usc of heat in the cars during long hauls in

severe weather. The work was followed by experimenting on a

method to introduce heat into the cars near the floor instead of

at thc cnds as presont practice nccessitatcs, and thanks 4o tho
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co-opcration of thc Canadian National Railways, a hcator and pipc
syston was successfully devclopcd. The railway rcouestcd that 1t
should bc¢ protcetcd by a patent and an application has bcen
rceently filed. At the prescnt time a ncw hoator is being
constructcd at thc C.N.R. vworkshops in lMontrcal in which therce are
cmbodicd scveral improvcments both in rcgard to opcration and casc
of construction. Tho row hcater will this vinter be thoroughly
tricd out under opcrating conditions with a view to cquipping a
floct of rofrigcrator cars ncxt ycar.

At the rcquest of the Tucbee Federal-Provineial Committece
on thc cold storagc of cclery and in co-opcration with Macdonald
Collcge, an investigation hasrccently been made in order to dccide
whether conditions in thc Harbour Commission's ccld storagc at
Montreal worc the best possible for tho prescrvation of colory,
Optics

Thc optics laboratory has providcd for lamp standard-
ization. An integrating sphcrc and a bar photomctcr cnable
necasurcments to bc madc on both flux and horizontal candlc power.
The primery standards for Canada of candle povicr and of flux are
maintaincd herc together with sccondary standards éalibratcd from
them. TLamp tests worc carricd out for the Pricc Sprcads Committce
of Parliamcnt. Lifc tosting cquipment.is being installcd.

Apparatus for spoctroscopic tests is also availablo.
Tosts undertaken usually involve the detcetion of small impurities
in a samplc. Such work was donc for the investigation on the

corrosion of the 5. S. Intercoptor.

Thc spectrophotomctric cquipment is bing built up at the
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prescent time of both tholvisual and photomctric typc. ZExpcricnsco
has shown that this cquipment is esscntial. Many tcsts rcquire
spcetrophotomctric mcasurcmncnts dircetly or indircctly. Vork has
becn performed on welders, gogglcs, filters, sugar tcesters,
asbestos testers and in scnsitometry involving such tcests.

Photoclectric photometry and colorimetry are also
dcveloped herc. Such work has borcit done for the chemistry lab-
oratorics of thc Customs Dcpartmcnt and for thce Associate Committce
on Asbecstos,

Tcsts on photcgrephic matcrials have becen undcertaken and
improvcment of tha anparatus uscd is procceding. A grcat dcal of
this sort of work has becn donc for the Topographical Surveys.,

Radio

Atmosphcrics. Thc dircction of arrival of atmospherics

was invcstigated for about threc months during the summer of
1933. Thoe purpose of thosc prelininary cxperimonts was to
establish a corrclation betwecn atmospherics and wcathcr phen-
omcna if possiblc, and to determinc the wisdom of cstablishing
two such obscrving stations in Canada. As a rcsult ol the work
it is considcrecd csscntial to havce two companion stations in this
country in ordcr to obtain thc cxporimcntal data rcquirecd. Owing
to lack of funds, howcver, it was imposcible to procced with the
construction of the nccessary apparatus rcequirced until the autumn
of 1935, Thc obscrvational work will bec startcd again as soon
as the nov cquipment novw under construction is complcted.

Thce two stations will provide a rcal tcst of thg utility
of thc mcthode cmploycd and their applicability to Canadian met-

corological conditions., It is hopcd that a uscful tool for long
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rangc wcather forceasting may bo cvolwed and provce of pcrman.ng
valuc to thc wmotoorologicol nnd acronrutical scrviecs. The vork
will be earricd out in co-opcration with the Deportncant of National
Dcfeonce in Canoda and with the Radio Research Board of Great
Britein and the U.5. Noaval Laboratorics.

Tonosphcrc. Sinecc 1832 a prograrrac of investigation on

thce propcrtics of the ionospherc has been undertakon by the

cdio laboratorics co-opecrating with the Decpartnent of Physics

at MeGill University. PFollowing tho work ot thc tinmc of the
total cclipsc of thc sun in 1932 a scrics of routinc mcrsurcrients
of thc hecights ond ionizstion contcnts of the ionizcd rcgions hns
bocen carricd out, particularly at MeGill University. 4Lt thcsc
laborntorics the cquipment is becing dcvclopocd to take tho rccords
automatically, thus minimizing the timec and cffort involved.

Prinory Stondords. In conjunction with the clzetrieal

stendards labor~tory considcrablce vwork has been donc on a primary
standard of rmutual inductancc of the Campbell type. Whon com-
plcted this will scrve as an ultimatc standard of rcforonee to
nany altornoting curr nt ncasurcrcnts. at prescnt o preliminary
rmodcl is undcr construction in thc workshops.

Testing and Mcasurcmcnt. Work on the porformencc of

radic rcccivers, (particularly thosc inton%;d for rcception of
as
broadcaost progrommcs by the gencral public)/started in thc aﬁtumn
of 1934 a2t the roouost of the Canandian Radic BroqdcrstingICohmission.
a~ctunl t . sting wes finish-d in Moy nnd sincc then the apparatus

has been improved so thnt somc of the rccords may be token

cautomatically.
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Prccisc mecasurcment of inductamce and capacity at
commoercial power frcqucncics and the lovcr audio frcquencics
arc possiblc. .8 yct most of this work hnas been calibration of
cquipment for othcr scetions o the Council. Certain mcasurc-
mcnts were made for the Crnadian Radio Broodcasting Commission.

Mcnsurcmcnt of currcnt is possiblc, by thc ~ddition of
rcecent cquipment, up to very high frcecqucencics, es is calibration
of wave meters and frcqucency mcters for both ~udio ~nd rndio
frcqucncics.,

Acoustics rnd .Lllicd Subjccts

scoustic Tosting Leboratory. During the past year «

"roverberation chambor™ vias built on the annox proporty. In this
chambcr n npumbor of mensurcments have becen made for commereianl
firms ~nd othcr Governmcont dcecpartments on the sound absorptive
propcrtics of vrrious kinds of building mntcorials, Expcrimcnts
arc under woy to dceterminc the best method of using ccrtnin of tho
neterinls.e The leboratory is also cquipped to makc measurcments
on thc sound-insulation valuc of partitions.

Acoustics - Goneral. apparatus has becen sct up ~nd work

is under weoy on the erlibrntion of misrophoncs. In co-opcration
with thc Comadicn Radio Broedcersting Commission, apparatus hos
becen built to mcasurc thce acoustic output of radio rcacivers.
This cncblcs o much morc complete test of rcecivers to be
undcrtrlzen then is usuwelly attompted. Lcoustic tests hnve ben
made reecntly on o new acroplamc cnginc cxhrust silcncer invented
in this country. On scvcral occasions advicc on acoustic pro-

blcms has been given to othcr Government deprrtmonts.
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Vibrotions in Solids. Vibrntions in rods rcnd disks,

which arc so importrnt from the point of vicw of radio-frcrucncy
stond~rds, have beenn ~nd cro boing studicd in order to clucidi tc
certnin anoralics which arc known to occur. Popers on this
sunjcct arc publishcd from timc to tinc,.

Untrasonics. Rcecnt developrnicnts in the study of the

bchavier of sonic and ultrasonic woves in liquids have shown that
these phenomcnn arc very uscful in the determination oi the
physical chrractcristics of liguids and the comscquent detor-
minntion of thecir valuc for v-rious industrinl and tcchniccl
purposcs. In perticular, thc manncr in wvhich liquids subjcectod
to o high-frcqucncey untrasoconic disturbance producc scattering

of light passing through thcm, provides a ready mcans of
investigating their various charncteristics. Jin investig-tion

to dotermince the relation betwcen the ultrasonic cncrgy
transmitted by ~ liquid ~nd thce degrce of light scattering, the
cffecet of frecqueney, opticnl wove-longth and roflecting surfrccs
has been completed. Jn investigation of the sound absorption co=
cfficicnts of veoriouwus liquids has bren storted and will be
continucd as timc permits,

Elcetriecal Units ond Regulntions,

The speeifications for npproval of typc of the various
clcetricity mcaocurine dcviecs preposcd by the Committcc on Elcct-
rical Units and Regulations nnd oiiicinily cdonted by the Council
have been very faverably =2cccptcd by the menufacturcrs cnd util-
itivs. In the cesc of the speeification covering instrument
tronsformcrs end phasc shifters, somc minor recvisions were ro-

cornnended by the committcc and npnroved by the Council carly in
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1935. It is hoped thot it will be possible in the very neor
future to hnvc the various spccificntions printed in finel forn.
Requests for copics of theosc swecificotions have been reecived
from Great Britnin, Italy, irgentin-, Japrn, Chinc -~nd other
countrics,

Gas Units ~pnd Regulations.

The Committce on Gas Units nnd Rogulntions hog
drawn up threcc reports, ~cccpted by the Counecil, to definc the
units which arc uscd in gos ncasurcicnts ~nd to sct out the
rocgulations for the subnission of mctcrs to thc loborntory for
approval of typc tests. Spceifications have nalso b.cin drawn up
to govern the ~ppreval of typc. Thoesc spocifications cover
positive cisplrcement gas nmcters ~uud ~rrongc for o proccdurc for
the tcsting of very l-rge nctcrs of otkor tynes in situ. The
spocifications thus far hnve boen f£-ovorable accoptcd by the

manuf~cturcrs ~nd mabhlic utilitics,

B ANNE

e

acronnuticnl Laboratorics

The provision of acronauticnl loboratorics wos authorizced
in 1929 and construzetion commenccd, about Dece. 1, 1929, on tiac
wind tunncl nnd model-tcesting basin, Trinls werc run in Cctobor,
1931, of both tunnel ua h~rin. The installation of thce cnginc
laboratory comacncced about Jan., 1L, 1951, ond trials werc run carly
in Doccmbor of thet ycar.

With tho tronsfcr of the Physicnl Tcsting Leboratory

of the Department of the Interior to the Council in 1932, the work
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on Airernft ~nd allicd instrumcnts wns assigned to the acroncutical
leberntcrics. The cquipnent wes noved from CLiff Strect te the
anmnex in thce £~11 of 1932,

Tho Council co-upcratcd closcly with the Dept. of
Notionnl Defence in the provisicn of the acronnuticnl laboratorics.,
Thc Department borce the cost of the construction of thc model-
testing bosin cnd of the rchabilitation of the building to housc
it (~bout $25,000) rnd contributcd $5,000 townrd thc cost of the
rchabilitotion of the building to housc the cngince laboratory.

Rcscarch wns begun vith « 1nrge proportion of improviscd
cquiprnicnt, owing to thc pressurc ci the demrnds for work to be
undcrtnkcen. The design and construction of permanent equipment
were proceeded with as opportunity offered, and the laboratories
are to-day reasonably well ecuipped.

The work oi the aeronautical laboratories has consisted
of tests, calibrations and investigations directed toward the
solution of specific problems submitted. The urgency of this work
and existing staff limitations have up to the present precluded
any possibility of carrying on researches of a more general char-
acter. Most of the work done has been for departments of the
Dominion Government, particularly for the Department of National
Defence.

The equipment of these leboratorieg, while installed
Hrimarily for seronautical work, is also useful for much work in
the general engineeriug field, and it is estimated that approx-

imately half cf the work done to date hags been of this character.
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The aeronautical laboratories comprise the following:-

1. Aerodynamic Laboratory cquipped with a wind tunnel

in which spceeds up to 160 miles per hour may be sccured in o jet
9 ft. in diameter. This laboratory is devoted to investigations,
tests and calibrations involving the low of air.

2. Hydrodynamic Laboratory. This is equipped with a

modcl-testing basin, 400 ft. long, 9 ft. wide and 6 f£t. dcep,
having a carriagc capcble of spceds up to 30 miles per hour. ?he
work of the laoboratory includes investigations, tests and cali-
brations in conncction with aircreft floats and hulls, boats and
vessels, currcnt meters, cte.

3. IEngine Laboratory.

(a) Dynamomcter laboratory, equipped with a dyna-
mometcer capable of testing cngines developing up to 1000 h.p.,
at spceds up to 2,500 r.p.m., for investigations and tests of
prime movers and accessorics.

(b). Detonation laboratory, provided with testing
units and cquipment for investigations and tests of gasolincs
and lubricating oils,

4, Aircreft and Allicd Leboratory. This laboratory is

provided with a rcfrigerating chamber and othcer necessary appar-
atus for the testing and culibration of all typcs of aircraft and
similar instrumcnts such as baromctcrs, tachometers, hygromectors,
altimecters, cte,

Examples of Work Complcted in the Acronautical Laboratorics

1. Locomotive. At the requcest of the Canadian National

Railways, nn investigation was medc rosulting in the development
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of an cxterior form, cpnlicable to the existing 6100 tyrs C.N.R.
locomotives, having a much recduccd nir cozietnnec (abour 25%
rcduction for the locomotives clonc) and overcoming the hazaxd
duc to the "blinding" of the locomotive driver by smokce.

Locomotives cmbodying thc rccommendations rcsulting
from the study arc undcrstood to bc now under construction by the
Canadian National and Canadinn Peoeific Railways, and locomotives
of vory similar design have sincc bBrcn built in Great Britain,
the United Statcs, Germany, and FPrancc.

2. Aircraft Skis. At the rcquest of the Department of

National Dcfencc, tests to determinc the pitching momont of n
number of full-sized aircraft skis wcre made in the wind tunncl,
and morc rccently 2 comprchensive investigation was made of the
aerodynamic charactoristics of o large number of skis as uscd in
Canada, followed by thce development in the laboratorics of a ski
of improvecd dcsign having a voery lovw resistance and pitching
momcnt. The new ski is such that aireraft should have a better
pecrformance on skis than on wheecls, whercaes with presont skis tho
performance is inforior on skis.

The report on this study has boen in large demand by
aircraft constructors and opcrators in Cannda, 2s wecll as in
England ond forcign countrics. The Royal Conadisn Air Forcc is
tcsting thesc skis in servicoe.

The work is being continucd this winter with an inves-
tigation of the snow performancc of skis, in an cffort to sccure

informrtion on which to basc the design of sikis.
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5. Aircraft Floats. At thc rcquest of thce Department

of Notioncl Dcfcnce, tests werc zonducted in the basin on aircraft
floots heving unsatisfeoctory chnrncteristics. The tests resulted
in the rccommendeation of o modificetion which satisfactorily
corrccvcd the trouble,

4, Dcvelopment of New Frcight Aircraft. Development

firm
tests werc made, for o Crnadirn/in conncetion with the design of

a nevw nircraft for freight ccorrying in the north country. The
cffcets on performancc of many altcrations in the design were
investigated.

One circraft cmbodying thc results of thesc investigations
is now in operantion and two are undcr construction for the
Department of Hational Defcence. In connection with the latter
machines, furthcr wind tunncl tests to determine the cffcet of
diffcrent cockpit arrangemecnts werc madc.

5., Patrol Cruigcrs. Scveral modcels of patrol cruisers to

be built for the Royal Canadian Mountcd rolice have bcen coia-
prehcensively tested at differeont times.

In conncetion with tho 60-foot "Interccptor", now in
scrvicc, basin tests were madc to determimk the better of two
altcrnativec designs and further tests of the better design were
mede, rcesulting in modifications bouing cmbodicd to improve its
pcrformencc. In thc casc of the "Improved Acadian"™ hull, basin
tests for rcsistancce werc mnde and the requircd horscpower was
calculatcd. MMorc rccently cxtensive tcecsts were made and arc
still in progress in conncetion with a 120 f£t. patrol cruiscr
for which a contract for two heas b-cn lct. The basin tcsts

indicatcd that the desircd specd with the proposcd cngines would
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not bo obtained with the original dcsign ~nd scveral variations
heve boon tcsted in an cffort to sccurc improved results. £ hull
is boing dcsigned in thc laboratorics.

6. Aircraft Enginc Typc Tcsts. A typc test, to Air

Ministry speccifications has beon conducted, on an cnginc asscmbled
in Caneda, on which thc Departmont of Nationnl Defcncce issucd a
certificate of airworthincss as reruired by the Intcrnational
Convention for Air Navigation to which Cannda subscribed. Typc
tosts of two othor cngines arc to be madc this yeor for the same
purposc.

7. Alcohol Gasolinc Blends. In co-opcration with the

Division of Cheomistry, a study of the charncteristics, as 2 motor
fucl, of blcnds of nlcohol nnd gasolinc has bceen madc.

8., Cnmocras in Photographic Aircraft. At thc rcquest

of thc Department of Wationmal Dcfcncc, a study was made in the wind
tunncl in an cffort to rcducc ths drag of the thrce cameras s
uscd by the Royal Canadion Air Force in photogrnphic vork for
acrial surveying. L reduetion in drng of 80% was finnlly nchicved.,

9, OCurrcnt Meter Rating. Several currcnt mceters have

been roted cnd re-rated in the basin, for the Interdepartmental
Watscr Leovels Board, for use in the gouging of the flow of the
St. Lowrencc River. In addition to the routinc rating, studies
have been made of ~ number of factors influcncing thc opcration of
the mctors.

10, Bargcs. Basin tests of models of barges to detcrmine

resistonce ~nd study stability have been made for naval crchitcets.
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11. Pumping Cold 0il in Starting Aircraft Tngines at

Low Temperatures. At the request of the Depart-

ment of National Defence, a study was undertaken in an effort to
overcome difficulties encountered in circulating the oil in
engines, when starting aircraft engines in low temperatures, as
in winter operation in the north country. Useful information was
obtained.

12. Gasoline. At the request of several provinces which
have established standard grades and control of the sale of
gasoline, tests of samples have been and are being made in the
laboratories. Aircraft gasoline is regularly tested for the
Department of National Defence and the Department has issued a
circular recommending that aircraft operators have the gasoline
they are using tested in the laboratories. There were some 90
samples of gasoline in the laboratories for test at one time
in the pasf summer.

A pumber of investigations in connection with gasoline
have also been conducted, including the effect of sunlight on
doped gasoline, seasonal variation in gasoline, deterioration
of gasolinc after long periods in storage, etce.

13. Carbon Monoxide in Aircraft Cockpits. At the

request of the Department of National Defence, tests were made in
flight to detcrmine the amount of carbon monoxidec present in the
cockpits or cabins of a number of aircraft,

14. Altigraph for Acrial Survey Use. A sensitive,

limitcd range altigraph has bcen developed in the laboratorics

under the auspices of the Associatc Committec on Survey Rescarch.
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Recent scrvice tests at Great Becar Lakc indicate that the instru-
ment has a very satisfactory pcrformancc and should provc valuable
in conncetion with acrial survecy worke

15, Tests of Aircraft and Allicd Instruments. All of

the instrumcnts submittced by thc Royal Canadian Air Forcc arc
calibratcd in the laboratorics as well as the rcconditioning
and rcpair of airernft instruments. Instruments arc also
calibrated for provincial governments,

16, Vcather Burcou Ancmomctcr. At the rcquest of the

Mctcorological Scrvice of Canadn wind tunncl tests have been made
of a numbcr of typcs of hecad for the ancmomcter used for rcecord-
ing wind veclocity, in an cffort to devclop an improved instrumecnt.

17, Exhaust Tail Pipc for Aircraft Engincs. An cxhrust

tail pipc of improved design, dcvcloped in the laboratorics, hag
becen uscd commcrcially with succcss.

18. Aircraft Stability. &t the rcquest of the Deprrt-

mcent of National Defence, a wind tunncl study was madc in on cffort
to determine the causc mmd corrcet unsatisfactory longitudinal
stability in an cireraft uscd for acrial photography. Thc 2ir-
craft was found difficult to fly lovel and lcvel flight is on
esscntinl in acrinl photographic opcrations, The causc of the
troublec wns determincd ~nd a'remcdy rccommended,

Work Now in Hand in the «cronauticnl Loboratorices

1. Parm Windmill. «n investigotion is being conductcd

in an cffort to develop an improved windmill fer the genorﬁtioﬁ of
clecetric current for farm usce, The particular objcective is a

windmill capablc of opecrating in light winds, thercby rcducing
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the sizc and cost of the ncecesscry storage baticry.

2. Stop Logs for Emcrgcncy Dams. 4t the rcaucst of the

Chicf Engincer, St. Lawrcnce Watcrvoys, an investigation is bocing
ﬁadc to dcoterminc the magnitude and naturc of the forecs on tho
stop logs uscd as cmergency dams in tho cnsc of failurc of lock
gates in ship canals. .s the proposcd "logs" arc somc 8 ft.

dia. x 80 ft., long, the forces involved arc 12rgo.

3. Data-rcgording Comecra. Under the auspices of the

associste Committcc on Survey Rescarch, o camora for rccording

the rcadings of diffcrent instrumcnts at the instant of taking

an nerizl photograph is bcing devoloped end made in the lrbora-
torics.,

4, Canoes on .ireraft. Tests have just been completed

in the wind tunncl to determine the effect on acroplanc performonce
of carrying a canoc and thc best position for thce conoe. Canocs
arc commonly tramsported in thc north country by acroplanc. The
rosults of the study should be uscinl to air transport companiecs.

5, Stalling of Tapered VWings. =&t the request of tho

Department of National Defecncec, an investigeotion is being commen-
ced of the stelling of heavily tapercd wings as used in modern
aireraft, The quostion is onc of groat importancc from the
stendpoint of thc latcral control of such aircraft.

Tests Complctcd or in Progrcss.

sircraft wing ribs Gasolinc cnginc moisturc device
Windmill Lubricating oil

Rotor Ppropcllor Roof wventilators

Wator meter Mcchanical transmission
Humidificr Ilotor car models

Gnsolince dispcnscr Lireraft windmill

serial sign Spark plug

Calibration of gallon measurcs
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Fire Hazard Laboratory

On November 5, 1931, the Privy Council Committee for
Secientific and Industrial Research "unanimously agreed that the
National Research Council should immediately install the equip-
ment required to sstablish a laboratory for testing oil burners,
fire extinguishers, etc., etc. -=—------ " and also "unanimously
agreed that facilities should be provided in Canada which would
meke it unnecessary for equipment of this nature of Canadian
manufacture to be sent to a foreign laboratory for approval before
being placed on sale in Canada".

In accordance with the foregoing, provision of a lab-~
oratory for testing domestic oil burners commenced in January
19%2, Tests were begun in Septembder of that year. Since then
work has continued steadily on the testing of domestic oil
burners for fire hazard.

Of 12 avtomatic oil burners submitted for test, seven
have been listed, three have failed to meet requirements and two
are under test.

Pourteen manufacturers have submitted 19 models of
atmospheric oil burners, of which 14 have been listed, three
failed to meet requirements and two are under tests

Modifications in several of the burners have been tested
from time to time, and revised listings issued. Tests have b=en
conducted on different components and accessories of oil burncrs,
such as shells and oil pumps.

As a necegsary preliminary to the testing, specifications
were drafted, and those now prepared, forming parts of a Safety

Gode for 0il Burning Equipment (NRC-11-1935) include:-
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Part I. Section 1(a) - Design and Construction of Domestic
Atmospheric Oil Burners

Part I. Section 1(b) - Design and Construction of Domestic
Automatic O0il Burners.,

Part III. Fuel 0il

In connection with the "listing" of o0il burners, to
ensure that manufacturcrs produce oil burners identical with
those tested in the laboratories and to fagilitate provincial
officials in checking salec and installation, a Factory Inspection
and Labelling Service has been estzblished. All oil burners, or
other devices, tested and listed by the Council carry labgcls
indicating this fact. This service is self-supporting financially.
A total of 9780 labels have been issued and 39 factory inspections
made.

Certain provinces - British Columbia and ilanitoba -
now require that oil burners installed in thesc provinces shall
carry Council listing. There has been closc co-operation with
these provinces,

Several other dcvices have been tested and listed at
the request of manufacturers, including:-

Gasoline engine for fire pump dtrive.
Inhalator

Tests are in progress on the following:-

Gasoline vaporizing machine (including flash arrester)
Gasoline safety can

Gasoline stove

Automatic draft rcgulator

Preparations havc been made and tests are about to

commencc on:-



99.
Pire cxtinguishers
Valves for sprinklcr systcms
In conncction with the foregoing, thc following speei-
£i cations have been drafted or arc in preparation:-

N.R.C.=7-1934 - Safcty Standard for Gasolinc Ingines for
Pire Pump Drive.

N.R.C.-10-1935-~ Safety Standard for Dry Cleaning Solvent

N.R.C.-12-1935~ Safety Standard for Gasolinc Vapor
Machine for Domostic Heating and Cooking

N.R.C.-13-1935~ Safcty Standard for Gasoline Safcty Cans

N.R.C.-14-1935~ Safety Standard for the Design and
Construction of Automatic Draft Regulators

W.R.C.-15-19%5- Safety Standard for the Design and
Construction of Gatc Valves of the
Insidc Scrcw Type.
Work is in progrcss on parts of the Safety Code for 011
Burning Equipment dcaling with Installation and Opcration of
Domecstic 0il Burners.
Miscellancous work donc or in progress in the laboratory
includes tcsts on the following:
Refrigeration units for domcstic refrigorators
Air blower
Fucl oil
Dry clecaning solvent
To provide a liaison between the laboratory and outsidc
practice, and to act in an advisory capacity in connection with
the drafting of spccifications and the opcration of the firec

hazard testing laboratory, an Associate Committec on Pirc Hazard

Testing has becn crcated by the Council.
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Instrument and liodsl Shops

The functioning of the National Rescarch Laboratorics
necessitates the provision of properly equippud and staffed
instrument shops, in which the speccial pracision sciontific
instruments and apparatus, designed and devcloped in tho labora-
torics for usc in thc different investigations, can be made
under close supcrvision. Many such instruments and apparatus
cannot be obtained on the market and experience has demonstrated
that it is not feasible to have them made in outside shops. The
character of such instruments and apparatus, their variety
and precision, reguire for their production, accurate, resource-
ful and skilled mechanics and hizh-grade tools.

In addition to instrumsnt work, the shops undertake
the construction of the accuratc scalc models requirecd for wind
tunncl and testing basin worlz.

The shops are also responsiblce for the modification,
repair, installation and maintenance of the mechanical and
electrical equipment of the laboratories. Owings to the nature
and extent of the equipment and the character of the work done
in the laboratories, the gervicing and maintenance of the
equipment is extensive, exacting and important.

The unique facilities available in the shops for fine
instrument work and the construction and repair of special angd
unusual apparatus are being increasingly used by other Government
departments. Under the auspices of the Associate Committee on
Survey Research, a high-angle plotter for preparineg maps for

aerial photographs and a scensitive limited range altigraph
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for usc in air survey —ere constructcd recently. Other depavt-
ments scerved by the shops include National Defence, Interior,
Public Works, Mines, Marinc, Canadian Raedio Broadcasting
Commission and €Canadian Govcrnmcnt Motion Picturc Burcau.

Typical cxamples of apparatus constructsd for the
laboratorics, in the shops, are as follows:-
X-ray specctromcter Photometric bench
Optical micrometcr Leather wocar tcsting machine
Intezrating photometer sphcre Dough modifying machine
Aerodynamic balances Valve tasting apparctus
Windmill dynamometer liodel aircraft

The shops include mechine shop, fine instrument shop,
forge and welding shop, cabinet shop, electrical shog, tool
crib and stores, together with drafting, bluecprinting and
photostating facilities.

The shops function under the direction of a Workshop
Committee composed of members of the laboratories' staff, under
the chairmanship of the President, through a technical officcr
in charge of tho shops. An accuratc cost recording system is
in oporation.

Thc shops as at present cstablished have proved to be
inadequate to copc with the volume of work required, and follow-
ing a comprchonsive investigation by the Civil Service Commission

proposals for re-organization havo bcen made.
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DIVISION OF RESZiHCH INFORMATION

The Division of Research Information is one of the four
professional divisions in which the work of the National Research
Council has been organized. To it is assigned responsibility for
the collection and distribution of informaetion on scientific and
technical subjects, principally for the Council's own laboratory
staff but also for thos working with financial assistance from
the Council in outside laboratories and for independent research
workers throughout Canada. In fulfilment of this purpose the
work of the division has been organized in the following main
branches:-

(1) National Research Library

(2) Research Information Service

(3) Publications

(4) External Research Activities

The collection of information is made chiefly tarough
the National Research Library, which now subscribes to a large
number of the most important researct journals throughout the
world. These journals, constituting as they do a permanent
record of the results of scientific and industrial research, are
the foundation upon which new researcines must be based. Only by
constantly keeping in touch with such sources of information can
duplication of effort be avoided and advantage be taken of the
progress made elsewhere. In addition to the journals the
Council purchases for the library a moderate number of scientific

and technical bookse
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To supplement these major sourcss of information
special inquiries are occasionally conducted for the purpose of
securing data not available in published forme Contacts are thus
made with government orgenizations and individual research
workers in various parts of the world and valuable information
is securcd on subjects in which the Council has a speéial
interest.

The information thus collected is made availeble to the
Council's laboratory staff chiefly through the facilities of the
library, which are in constant use. In addition, however, four
or five members of the staff of the Research Information Service
spend practically their whole time in reviewing the literature,
for which work they are especially fitted by languagc study anl
thorough trainineg in one or more branches of science.

While certain o1 th= results of the Council's work,
being of industrial importance and of intsrest to competitors in
foreign countrics, cannot be published in dotail, the majority
of the scientific advances made by thc Council's staff are rec-
ported in the canadian Journal of Ruscarch, which is now in its
scventh ycar of publication and is already well gstablished as
one of the important scientific journals of the world. Ccrtain
information of intcrest to specific Canadian industrizs or
agriculture is published in technical roports and bulletins, which
appear at irregular intcrvals, but thcsc arc issued lecss freq?ent—
ly than before the cstablishment of a regular monthly journal.
The publication of the annual report of the Y-«tional Rcscarch 1is

one of the rcsponsibilitics of this divisione.
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It is also the duty of officials of tiac division to
pcrform a lzrgce amount of sccrctirial work for rcescarch commit tces
of the Council, which, prcvious to thc cstablishment of the
National Rescarch Laboratories, werce responsible for the Council's
major activities, and which cven now provide for cffective con-
t2ct and cooperation between the rescarch staff of the Council,
rcscarch workers clsewherc, and technical and other represcntatives
of the industry.

National Rescarch Library

Owing to thc nccessity for cconomy in rccent ycars, the
purchasce of books has been limitcd to those most urgently re-
quired. Therc are now avail<eble in tnec library nbout 17,000
volumes, in addition to @ large numbsr of pamphlcts. 1In the
sclection of this material, consideration h=s bcen given to the
need of supplcmenting the facilitics of Ottaws librarics and
also those in other parts of Canadz, sincc, in 2 scientific
library scrvice, loans =zre froquently nccessary and it is con-
siderably morc difficult to borrow from librarics outside the
countrye.

An indication of the inadequacy of the prescnt library
is seen in the faet that during =2n =vernge year it hos becn
nccessary to borrow books or pecriodicals from 2bout 20 Can2dizn
ond six or cight United States libraries. Whilc the necessity
for occasionnl loans can nevor b centirely climinzted, the
number of such loons should be greatly rcduced, s the delay in
obtcining information frequently involves scrious inconvenignces
It may be notcd further that those mombérs of the staff of the

division who give most of their time to the study of the
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liternturc frcqucecntly have to spend long neriods in other
libraries in Ott-wz, othcecrwisc thce numb:r of loans from thosc
librarics would bc grewtly incrcnscd. In return the National
Research Library is able to render consideroble assistance by
loans. A photost=t sgrvice is also availsble, through an
arrangement with the Division of Physics and Engincering.

The total number of regular and irregular publications
rccececived is about 850, of whichh =pproximatcly 150 arc obtained
in cxehange for the Canadizan Journal of Rescarche.

Arrangements heve been made whoereby the Library of
Parliament has transferrcd = number of scts of scicntific
periodicals %o the National Rescarch Library. The Library of the
Royal Socicty of Canada ic also houscd in the library stacks .nd
is thus mrnde =2vailnble to the staff ol *the Nationzl Rescarch
Councile

Resc-.rech Information Service

The services rendered by this branch vary widely in
character. & large number of the inquiries received involve only
minor questions in science and technology and are readily
answered without any special study of the literature. Frequent-
ly, however, an inquiry concerns a research »roblem of some
member of the Council's own staff or a research committee, a
university worker or an industrial investigator, and involves a
thorough study of the scientific and tec.iical litsrature of
all important countries. In such cases exhaustive studies are
made involving subsequently the preparation of comprehensive

reports. The largest of these reports as a rule contain ex-

tensive bibliographiess
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In doing this work, however, carc is takcn not to
encroach upon the field of consulting chemists or cnginecrs, and
many requests for routine tests and information arc referrcd to
consulting firms or to somc other branch of tha government
service.

Further, whilec inquiries regarding research always re-
ceive careful attention, many inquirics refer to matters upon
which the Council docs not attempt to prepare regports. Of such
a character are requests firom individuals for full information
rcgarding the tcchnical processcs of a whole industry, or lctters
from students dcsiring information recgarding historical and
other cvents as assistancc in the precparation of essays. In
such cascs nothing morc is donc¢ than to refer inquirers to
sources of general information such as technical books and
encyclopaediase.

The following list of reports is typical of the large
number prepared in recent years for tie staff of the National
Research Council, research workers clsewhere in Canada, or
Canadian industries:

Agricultural Surpluscs and "astes.

Alcohol Fuel in Internal Combustion Zngines.

Analyses of Canadian Public Water Supplies.

Apparatus for Determining the Resistance of Materiels to
Abrasion.

The Decay of Bark and Its Use as a Fertilizer.

The Electrolytic Manufacture of Chlorates.
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Zvaporation from Gasolinc Storage Tanks under the Influcncc
of the Sun's Radiation.
Flexible Stoel for Belting.
Jerusalem Artichoke.
Knock Inhibitors.
Malt.
Patents on the Manufacture of Pectinse
Physical Constants of Saturated Hydrocarbons.
Recent Work on Lithium and Its Uscs, 1927-1933.
Selenium.
The Seorvice Testing of Power Cables.
Soybeans.
Stcam-pipc Coverings.
Sulphurizecd Oils.
Sumac as a Tanning Matcrial.
The Use of Iodinc as a Preventine of Goitre.
Utilization of Tobacco Wastc.
Utilization of Vastc Leather.

A largc proportion of the tcchanical and scicntific
literaturc which must be consultcd by rezscarch workers is in
forcign languages. For this rcason, provision has been made
for a technical translation and abstracting service, through
which information published in almost any of the Zuropean
languagcs can be made available. Such work cannot be nandled by
an ordinary translating staff sincc for sccuratc translation or
abstracting familiarity with the subject matter is cssontial.
This scrvice is available not only to thc Council's own staff

but also at cost to industry.
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Publications

The National Rescarch Council issucs an annual rcport,
the Canadian Journal of Rescarch, tcchnical reports and
bulletins and various misccllaneous publications in printed or
mimeographed form. The editing of these and a2ll matters relating
to their publication are handled by this branch.

The primary function of the Canadian Journal of Rescarch
is to act as a medium of publication for the work of the National
Research Council, whether donc in the National Research Labor-
atorics or in the universities with financial assistance from
the Council. The Journal is, however, open to suitable papers
from any Canadian research workcr.

In its first six years of publication the Canadian
Journal of Research contained 656 scicntific papers, comprising
a total of 7,963 pages. In the last fow years the volume of
meterial available for publication has increascd to sueh an
extent that the Council decided to issuc the Journal in four.
sections, dealing, respcctively, with the physicsl, chemical,
botanical and zoological sciences. This change was made effect-
ive in July, 1935, since which time the issues have aversged
about 15 articles and 175 pages cach.

Previous to the establishment of the Journal it was
necessary to send a grecat many Canadian scientific papers to
the United States and Great Britain for publication and, as &
result, Canada lost much of thc credit which should have been

hers. At present a large proportion of this meterial is being

published in Canada.
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Ixtcrnal Rescarch Activitics

The National Research Council lias nearly 30 rcsearch
and advisory committees and many assisted rescarches under way
in laboratories outside Ottawa. Members of the staff of the
Division of Research Information have been assigned technical
responsibilities and secretarial duties in connection with the
ma jority of these activities, including assistance to the
President of the Council in the organization of research,
responsibility in seeing that the work is carried ouyas plannead,
and a study of the rcports submitted.

Specifications

A very considerable cxpansion of the Council's
activities in the field of standards and specifications has led
to the assignment of additional dutics to the Division of
Research Information. These cover the preparation of specifica-
tions for both thc Canadian Government Purchasing Standards
Committee and the Council itself. As it is essential in each
casc to consult all the intcrests concerned, this neccssitatcs
a largc number of committce meetings and cxtensive corrcspondencc.

In work on spccifications it is desirable to procecd
with considerable caution and on this account specifications arc
usually issued in tentative form and fully acceptcd only when
thicy have met the test of time and experience. PFurther, none
of the specifications issued by the National Research Council
are in any way compulsory unlcss made so by bodies with authority
to take such action. Since thc specifications in general

represent the practically unanimous view of the partics most
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conccrncd, they arc being widcly adoptcd.
Patcnts

The Council hes cstablished an iAssociate Committee on
Patents and Awards to advise it in thc administration of that
scetion of the Roscarch Council Act dealing with discovcrics,
inventions and patents. Acting on the rocommendation of this
committce, a Subcommittce on Patents has been sct up in <ach
of thc laboratory divisions.

with the development of the Council's roscarches,
perticularly in thc manufacturing ficld, mony inventions are
boing made, involving ncew processes and products. In order
to makc thesc available in Cenada and forecign countrics on
conditions fair to producers, consumecrs and tho Council, patents
arec usu=lly sccurcd, these b=ing assigned to the Council.

Application for p=tents necessitates a previous
thorough search of the pztent and technical literature, which
is carried out by the staff of the division. This staff 1is
also responsible for sceing that applications placed are

supported as may be necessary until patonts are granted.
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LDMINISTRATIVE DIVISION

Financial Summary

1916-17 to 1934-35
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SOURCES OF INFORM.TION REG. .RDING

THE N..TTONLL RES®.RCH COUNCIL »ND ITS WORK

l. innual reports

2. Tcchnical reports 1-28.

3. Bulletins 1-16.

4. Canadian Journal of Rescarch.

S5« Specifications issued by the Council and the Canadian
Enginecring Standards ..8sociation.

6. Proccedings of the associate committees of the Council.
7. National Research Council Scholarship Who's "ho.

8. Mimecographed reports of the Council.

9. Scientific papcrs by assisted rescarch grantecs.

10. Scientific papcrs by holders of the Council's scholarships.

Technical Recports

1. The Briquetting of Lignitocs
2+ The Recovering of Vapors from Gases

3. The Do-tzrring of Gas by Eleetrical Precipitation
(Out of print)

4. Nicotine and Tobacco Waste. (Out of print)

5. Canadian Tastc Sulphite Liquor as a2 Source of ..lcohol

6. Ln investigation into the Question of Tarly Putrcfaction of
Eviscerated Fish in which the Gills have been Left.

7. Survey of General Conditions of Industrial Hygicne
in Toronto

8. i Mcthod of Smelting Titaniferous Iron Orec
9. Food Requircments of th: Ranch Fox
10. Fuecl Saving Possibilities in House Heating

1ll. The Red Discoloration of Curcd Codfish
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12. The Discoloration, Smut or Blzckening of Canncd Lobstor
13. Culturzl Critecria for tho Distinction of Wood-destroying Fungi
14. Thc Utilization of the Low Grade Iron Orcs of Canada.
15. Marine Borcrs on the .tlantic Coast of Canada
16. The Reclation of Bacteria to the Quility of Graded Buttcr
17. Thc Mosquitoes of the Lower ¥rasor Vallcy, British Columbia,
and their Control
18. Investigations on the Trcatment of Nova Scotiz 0il Sholes
19. Bactcoriology of Certain Sca Fish
20. Considcr=tion of the Rclation between the Distribution of
Tercdo Navalis and Tomp:rature and Salinity of its
Environment.
2l. The Lifc History of Excristes Roborator F2b., a4 Parasite of
the Europcan Corn Borer.
22. 4an Exporimentnl Study of Sieving
25. The Storage of wupples in wir-coolcd Warchouses in
Nova Scotia
24. The Drying of Wheat
253+ The Drying of Vheat (Second report)
26. Tleed Survey of the Prairic Provinces
27. Viceds =2nd Their Control
28. Compar~tive Fceding Values for Livestock of Barlecy, Onts,
Wheat, Ryec nnd Corn
Bulletins
1. The Neced of Industrial Rescarch in Cansda
2. Rescarcacs on Sound Measurcment with Refcorence to the
Testing of I'og Signal M=chincry
3. How to handle ¥rozen Fish (Out of Print)
4. Hints on Frozen Fish (Out of Print)
S« Scicnee and Industry
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6. The Heating of Housés, Coal and Electricity Compared
(Out of Print)

7. The Manufacture of Ethyl Alcohol from Wood Waste (Out of
Print)

8. Some of the Problems of the Fox Raising Industry (Out of
Print)

9. The Honorary Advisory Council for Scientific and Industrial
Research and its Work. A Brief Résumé of the Activities
of the Council up to 1921 (Out of Print)

10. A Plan for the Development of Industrial Research in Canada

11. Nitrogen Fixation (Out of Print)

12. Nitrogen in Industry

13. Interim Report on Protein Content as a Factor in Grading
Wheat

1l4. Report of Inquiry in Zurope Regarding the Feasibility of
Using Protein Content as a Fgctor in Grading and
Marketing Canadian Vheat.

15. Review of Literature Dealing with Health Hazards in Spray
Painting

16. Health Hazards in the Radium Industry

Specifications

NRC-1-1932. Specifications for Approval of Type of Electricity

Demand Meters.

NRC-2-1932. Specifications for Approval of Type of Curve Draw-

ing Hlectricity Meters.

NRC-3-1934. Specifications for Approval of Type of Instrument

Transformers and Phase Shifters.

NRC~4-1934. Specifications for Approval of Type of Watthour

and Ampere Hour Meters.

NRC-5-1934. Specification for Western Red Cedar Shingles.

NRC-6-1934. Specifications for Approval of Type of Positive

Displacement Gas Meterse.

NRC-7-1934. Safety Standard for Gasoline Engines for Fire Pump

Drivee.

NRC-8-1935. Specification for Gasoline.
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NRC-9-1935. Specification for Fuel 0il.
NRC-10-1935. Safety Standard for Dry Cleaning Solvents.
NRC-11-1935. Safety Code for 0il Burning Eguipment.

NRC-12-1935. Safety Standard for Gasoline Vapour Machines for
Domestic Heating and Cooking.

NRC-13-1935. Safcty Standard for Gasoline Safety Cans.

NRC-14-1935. Safety Standard for Decsign and Construction of
ALutomatic Draft Regulators.

Tentative Specifications of the Canadian Government Purchasing

Standards Committeec.

No. 1-GP-1 Linseed 0il, Raw, Unrcfined.
" 1-GP-2 Linsecd 0il, Boiled
* 1-GP-3 Turpentine for Paint, Typc I.
" 1-GP-4 Paint Thinner, Petrolcum Spirits, Type I.

" 1-GP-=5 Paint Thinner, Pctrolcum Spirits, Type 2.
" 1-GP-6 Putty for Glazing, Typcs I and 2.
" 1-GP-7 Liquid Paint Dricr, Types I and 2.
No. 2-GP-1 Liquid Toilet Soap.
" 2-GP-2 Household Bar Soap.
" 2-GP-3 Laundry Chip and Powdcred Soap.
" 2-GP-4 Soft Soap.
" 2-GP-5 Milled Toilct Soap.
" 2-GP-6 Whitc Floating Soap.
" 2-GP-7 Liquid iiousehold Sosap.
" 2-GP-8 Bar Toilet Soap.
No. 3-GP-1 Gasoline.
" 3-GP-2 Tuel 0il.
" 3-GP~-3 Illuminuting Oils.
No. 6-GP-1 Standard M=ziling Envelopes.
" 6-GP-2 Standard Lettcrhezd Poper.
" 6-GP'-3 Standard Dimensions of Letterhend and Report Papcer.
" 6-GP-4 Attendancc Register (Form)
" 6-<GP-5 Abscncc Record i
" 6-GP-6 Summ=2ary of Absencc Record "

No. 10-GP-1 Burncd Fireclay Brick for Stationary
Boiler Service, (With memorsndum).
" 10-GP-2 Standard Questionnairc rc Stationary Boilcr
Install=tions.
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Publications of the Canadian Ingineering Standards ALssociation
(the main committee of which acts as the Associate Committee
on Engineering Standards of the National Research Council)

No. A 1

1928 Standard Specification for Steel Railway Bridges
(third edition).

[
4]
I

1928 Material Specifications, Zteel Railway Bridges
(second reprint}.

1929 Standards for Single-phase Distribution Trans-
formers (second edition).

1924 Standard Specification for Galvanized Telegraph
and Telephone Wire (reprint).

1921 Standard Specifications for Wire Rope for Mining,
Dredging and Steam Shovel Purposes.

1927 Standard Specification for Portland Cement
(second edition)e.

1929 Standard Specification for Steel Highway Bridges
(second edition).

1922 Standard Specification for Flexible Steel Tire
Rope and Flexible Strand for Aircraft Purposes.

!

g > > o Q aQ &
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!

C10 - 1923 Standard Specification for Tungsten Incandescent
Lamps.

D11 - 1924 Interim Report on the Manufacture, Testing and
Use of Gasoline.

Bl2 - 1924 Standard General ospecification for Galvanized
Steel Wire Strand.

E1l3 - 1924 Standard Specification for Railway '/ire-Fencing
and Gates.

Cla -- 1924 Standard Specification for Reinforced Concrete
Poles.

cl5 - 1924 Standard Specification for Tastern Cedar Poles.

Al6 - 1930 Standard Specification for Steel Structures for
Buildings (second edition).

cl7 =~ 1925 Standard Requirements for Le.C. Tatthour Meters.

B18 - 19%0 Established List of Stove Bolts. (sccond edition).

A19 - 1926 Standard Classification for Items of Highway
Fxpenditure.

A20 - 1927 Standard Specifications for Movable Bridges.

c21 - 1927 Standard Specification for Control Cable for
Tlectrical Power Plant Equipmente.

c22 - 1930 Canadian flectrical Code - Part I. (second

edition). - Inside Wiring Rules.
c22.2 ~Canadian wlectrical Code - Part II - hpproval Spcci-

fications.

No. 0-1932 Definitions and General Requirements.

No. 1-1932 Power-operatecd radio Devices.

No. 2-1933 Electric Signs.

No. 3-1933 Electrical &quipment for 0il-burning
hpparatus.

No. 5-1934 Service-entrance and Branch~circuit Brecakerse.

No. 6-1933 Electric Clocks.

No. 7-1933 Portable Electric Displays and Incandescent
Lamp Signse.
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G24
G25
G26
G27

G28
B29

G30
G31l
G323
B33

B34

B35

B37
c22.2
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No. 9 - 1933 dlectric Fixtures.

No.1l0 ~ 1933 Electric Floor-surfacing and Cleaning
Machines.

No.ll - 1934 Fractional Horsepower Motors.

No.l2 - 1934 Ilectric Portable Lighting Devices

(Portables}).

-1929 Standard Specification for Concrete and Reinforced
Concrete.

-1929 Standard Specification for Sampling for Check
hnalysis of Steel Billets, Bars and Shapes.

-1929 Standard Specification for Carbon Steel Billects
and Bars of Forging Quality

-1929 Standard Specification for Comm~rcial-Quality-Hot-
Rolled Bar Stcels.

-1929 Standard Specification for Commercial Cold-Finished
Bar-Steels and Cold-Finished Shafting.

-1929 Standard Specification for Carbon Steel Castings.

-1932 Establisnhed List of Machine Screws and Nuts
(second edition).

~1930 Standard Specification for Billet-steel Reinforcing
Bars (second edition).

~1930 Standard Specification for Rail-steel Reinforcing
Bars (second edition).

-1930 Standard Specification for Steel Wire for Concrete
Reinforcemcnt (second edition).

~-1932 Established List of Cap Screws, Set Screws and
Studs, Common and Semi-finished, 8lotted and Castellat-
ed Hexagon Nuts.

~1934 Tstablished List of Non-heat-treated Machine,
Carriage and Plough Bolts, and Common Sguare and
Hexagon Nuts.

-1933 Established List of Binder Head Screws.

-1932 Standard Blade Punching for Road Grading Machincry.

-No. 8 ~ Capacitors (Electrical Condensers).
No.1l8 - Outlet Boxes.
No.20 - liotor-opcerated Blowers and Stokers.

No.22 - wnlectrical Zquipment for iMeasuring and Discharge
Devices for kxplosive or Flammeble Liquids.

No.16-1935 Insulated Conductors for Power-opcratcd
Radio Devices.

N0.14-1935 Industrial Control Zquipment in ordinary
(1.e¢. Non-hazardous Locations.)

No0.17-1935 Cable for Luminous-tube Signs & for 0il-
burncr Ignition Tquipment.

No.21-1935 Cord scts.

‘N0.19-1935 Soldering Lugs

L 36-1935 Standard Dimensions for Building Brick.
G 38-1935 Standard Specif cation for Carbon-steel Forgings.
C 22.2-No. 4-1935 ZEncloscd Switchese.
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LPPENDIX ".L"

14-15 GEORGE V.

CHAP. 64
THE RESEARCH COUNCIL ACT

(Asscnted to 19th July, 1924.)

1917, His Majcsty, by and vith the advice and consent of the
c.20 :
Sencte cnd Housc of Commons of Canada, cnaets as follows:-

Short 1, This Act may be cited as The Research Council Act,
title
1924,

Defini- 2, In this .ict, unless thc context otherwise requircs,--
tions.
"Com- (a) "Committee" shall mecan the Committec of the Privy
mittec.”

Council on Scicntific cnd Industrinl Reswearch;

"Cha%r— {(b) "Choirman™ shall mean the Chairman of the Committee of

e the Privy Council on Scientific and Industrial Re-
gsearch;

"OGoun- (c) "Council" shall mean the Honorary Advisory Council for

cil,"”
Scientific and Industricl Research;

"Presi- {(d) "President™ shall meam the President of the Honorary
dent."
Advisory Council for Scientific and Industrial Rescarch.
Advisory3. Thers shall be a Council to be called "The Honorary
Council
Advisory Council for Scientific and Industrial Rescarch."”
Appoint-4, (1) The Council shall consist of not morc than fifteen
ment of
Council mcmbers who shall be appointcd by the Governor in Council
on the reccommendation of the Committce.
(2) The members of the Council with the cxception of
the President, shall hold officec for a pcriod of three

years, ond not less than four members shall retire cach
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ycare. Provided that of the mombers first appointed under
this Act, not morc than fivc shall bec appointed for a
period of three ycars, not morc than five members shall
cach be appointed for a period of two ycars, and not morc
than five members shall be anpointed for a poriod of one

year,

Re-aﬁpoint- (3) Any rotiring member sianll be cligible for reappoint-

ment.

Presi-
dent of
the
Council.

Dutics
of
Council

ment .

5. Thorc shall be a President of the Couneil who shall be
appointed by the Governor in Council on the rccommendation
of thc Committece. The President shall be the chick
cxecutive officer of the Council and shall have super-—
vision over, and dircction of the work of the Council ond
of thc officers, tcchnical and otherwisc, appointed for tho
purpose of carrying on the work of the Council. He shall
roeeive such salary mnd be cmployced for such torm of office
as the Governor in Council may prescribe, and such salary
shall bc paid out of the monics provided for thc work of
the Council,

6. Thc Council shall have charge of all matters effect-
ing scicntific and industrical rescarch in Crmada vhich may
be assigned to it by the Committec, cnd shall ~lso h-we

the duty of advising the Committec on mguestions of scicvi-
tific ocnd technological mecthods affecting the cxpansion

of Conadian industrics or the utilization of the naturcl

rcgourccs of Conaodo.
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7. The Council is hercby constitutcd a body corporatc
copoble of suing and being sucd ond having the power to
acquirc money, sceuritics, rcal estate or property by gift,
grant, boquest, donation or othcrwisc, and of holding lands,
tencments, hereditaments, goods, chottels and any other
propcerty, movable or immovable, for the purpose of, and
subject to, this Act.

8. The Council shall meet at least four times n year in thec
city of Ottawa on such days ns may be fixed by the Council,
and may also meet at such other times and places as the

Council may deem nccessary.

Remuner-g, No member of the Council, with the cxception of the

ation

Powers
of

Coun-

cil.

President, shall receive any payment or emolument for his
services, but each member sholl reccive such payments for
travelling and other cxpenscs in connection with the work

of thc Council as may be opproved by the Governor in Council,

10. Without thereby limiting the gcneral powcrs of the
Council conferred upon or vested in it by this Act, it is
hereby declarcd that thce Council mzy cxercise the following
powers namely:-—

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

(b) To control and direct the ﬁork of the Council through
the President, and, in case of the illness, abscnce
or suspension of the President, or in the casc of
vacancy in the officc of President, through cn Acting

Prcsident tomporarily appointcd by the Council;



122,

(¢) To undertake in such way as may be deemed npdvisable-~-~

(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 vromote the expansion of existing or the
development of new industries;

(iii) Researches vith the view of uwtilizing the vast pro-
ducts of said industries;

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

(v) The standardization and certification of the scien-
tific 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 standardisation, 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;
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(vii) Researches, the object of which is to improve con-

ditions in Agriculture;

(d) To have charge of, and direction or supervision over,

(e)

the researches which may be undertaken, under conditions
to bBe determined in each case, by or for single

industrial firms, or hy such organizationsg or persons,

as may desirc to avail themselves of the facilitics offer-
ed for this purpose;

To cxpend such sums of money as may be annually appro-
priated by Parliament for thec work of the Council or
which shall have been received by the Council through

bequest, donation or otheiwise;

(£) With the approval of the Committece, to appoint such

scientific, technical and other officers as shall be
nominated by thc President, and to fix the tenure of
such appointmecnts, to prescribe the several dutics of
such officers, and, subject to the approval ol the

Governor in Couwneil, to fix theilr remuncration;

(g) Subject to the approval of the Chairmen, to publish, from
timc to time such scicntific and technical information
as the Council may decm neccssary.
Dis- -11. (I) All discoverics, inventions and improvements in pro-
gggor~cesscs, apparatus or machincs, made by a member or any
?ﬁé number of members of the technical staff of the Council shall
ven-

tions, be vested in thce Council amd shall be made available to the

Con-

trol public under such conditions and payment of fces or royaltics

of.

or otherwisc as the Council may determinc, subject to the
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approval of the Governor in Council,

(2) The Council, with thc approval of thc Governor in
Council, may pay to its technical officers and to othecrs
working under its auspiccs who have madc valuable discoverics,
inventions or improvements in proccsscs, apparatus and mach-
incs such bonusces or royaltics as in its opinion may be
warranted.

12, All thp rcceipts and expenditures Qi the Cguncil sholl
be subject to examination and audit by the sudator Generalz
13, (1) Thc President shall rcport annually to the Council
upon the progress and cfficicncy of the work of thec Council
and as to its rogquircmcnts, and shall makc such rccommend-
ations thecrein as he may decm neccssary. -

(2) The Council shall, aftcr thc conclusion of the fiscal
year, make a report to thec Committec containing the report
of the President to the Council and also containing a
statement of the rcccipts and cexpenditurcs of the Council
during the preceding fiscal year. Such rcports shall Dec
printed and laid beforc Parliamcnt within fiftcen days of the
making thereof, or, if Parliament is not then in session,
within fiftccn days after the commencement of the next
session of Parliament.

14, Chapter twenty of the statutes of 1917 is repcaled.
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APPENDIX "B"

NATIONAL RESEARCH COUNCIL

President: Major-Gener<l L.G.L. McNaughton, C.B., C.M.G.,

D-SqO-, L&-SCO, LL-D-, Ott‘l“’lﬂ, Onte.

Seerctary-Treasurcer: S.P. Baglcecson, Esq., Ottowz, Ont.

Membcrs:

Frank ..1llen, M.i., PheDe., LL.De., F.ReS.C., Hcad of
the Department of Physics, University of
Manitoba, Winnipcg, Lian.

GeS.H. Barton, BeSei., D.Sc.h., Docputy Minister,
Department of Lgriculturc, Ottawn, Ont.

H.E. Bigelow, Ph.D., F.R.S.C., Profcssor of Chocmistry,
Mount .llison University, Stckville, N.B.

Charles Camsell, B.Sc., LL.D., F.R.S.C., Deputy
Minister, Deprrtment of Mines, Ottawn, Onte.

ol e Cl'lI‘k, BoSCo, Ph-Do, FOR-S-C-, Hon. M-E-IC-, DOfsn,
Faculty of applied Scicnecz, Guocen's University,
Kingston, Ont.

L. Frigon, B.Scs, DeSce, HeMenel.S.Ee, LoM.E.I1.C.,
Dcan, Ecole Polytecchnigquc, nnd Gen.r«l Dircctor
for Tcchnical Educntion in the Provincc of
Quebce, 1430 St. Denis St., Montreal, Quc.

F.M,G. Johnson, M.S¢.,, Ph.D., F.I.C., F.R.5.C,, Dcan of
Scicnee and Dircctor of the Department of
Chemistry, McGill Univecrsity, Montrcnl, quc.

Oskar Klotz, M.B., M.D., C.M., F.R.S.C., F.R.C.P.,
Professor of Pothology <nd Bacteriology,
University of Toronto, Toronto, Ont.

.LL.S.IVI&CKOnZiG, Ph-DO, D-C-LQ, LL’D_O, FyRyS_-C-, 25 I{Ont
St., Halifax, N.S.

C.J.M2ckenzic, B.B., MsC+.E., M.C,, Dcan and Professor
of Civil Engineering, Univcrsity of Saskut-
chewan, Saskatoon, Saske
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Tom Moorc, Esq., Cormissioncr, Socinl cnd Employment Insurwuncc
Cormission, Ott~wa.

Julion C. Smith, M.E., LL.D., Shewinignn Inter « Power Co.,
611 Powcr Building, liontrc~l, Quce.

I'\'lo L'.-.r;.bbé J'xlOX’lIldI'O V’lChOI’l, 1 ollx,., S-T-D. %, LiCo Ph-, FoR.SaC.,
F.C.I.C., Direcctor, ®colc Supiricur: de

Chimic, Université L-val, Sucbec, Quc.



