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its highly successful use at Baie Comeau have set in motion investigations as to its appli
cability to other harbours in Canada and this interest is being augmented by inquiries 
concerning the breakwater from all over the world. Also, a promising scheme has been 
developed for reducing silt accumulation in harbours by wave energy. The ship laboratory 
has continued its studies on propeller, rudder and hull design and performance. 

Railway work is devoted mainly to locomotives and the riding qualities and mechanical 
behaviour of freight cars. Improved braking systems and cheaper fuels have been in
vestigated and a study of the dynamics of long trains and of means of reducing damage 
has been initiated by Canadian railways in co-operation with NRC. A long-term study is 
being made of the possible use of gas turbines in locomotives. 

The application of gas turbines to aircraft taking off and landing vertically is being 
explored, together with the thermodynamic, aerodynamic and control problems that this 
type of aircraft involves. Considerable research is being done on the behaviour of lubri
cants at high pressures and that of gases at extremely high temperatures. 

National Aeronautical Establishment.—The National Aeronautical Establishment 
conducts aeronautical research to meet the needs of military and civil aviation, working in 
co-operation with the Canadian aircraft industry; it also carries out its own research pro
gram. Its studies therefore centre around problems of aerodynamics, aircraft structures 
and materials, and flight mechanics. I t has the only development wind tunnel facilities 
in Canada and is thus equipped to handle most of the industrial or military aircraft develop
ments of the forseeable future. Aerodynamics research from low speeds up to about 4£ 
times the speed of sound is carried out in the wind tunnels; considerable attention is being 
given at present to low-speed problems of vertical and short take-off aircraft. Other 
studies include work on the aerodynamic characteristics of high-thrust propellers, on wings 
with submerged fans and on wings immersed in powerful slip-streams. The research on 
structures and materials involves investigation of aircraft accidents, the theory of structures, 
fatigue and fracture, flight loads statistics and aircraft hydraulics. The flight mechanics 
program covers research on flight safety and flying stability and control, the development 
of a crash position indicator for locating crashed aircraft, atmospheric physics, anti
submarine magnetometry, and the avoidance of aircraft collisions. 

A growing and highly diversified program of assistance to smaller industries is develop
ing, the work relating mainly to product development, product improvement or testing. 
Concerning aircraft utilization, efforts have been directed toward those areas of national 
activity where aerial methods might offer economies in cost or improvements in effective
ness, such as agricultural applications, forest fire fighting, aerial logging, high sensitivity 
magnetic surveys, precipitation physics, and studies of atmospheric turbulence. 

Radio and Electrical Engineering.—The work of this Division includes engineering 
problems of interest to Canadian industry and fundamental research in electrical science. 
The Division co-operates with the Armed Services and associated industries in designing, 
producing and evaluating new equipment. 

The engineering program includes studies of corona loss and radio interference from 
extra-high-voltage direct-current transmission lines, rocket telemetry, antenna develop
ment, electromedical instrumentation, electronic aids to navigation, and high-frequency 
standards. The Division maintains the best-equipped antenna laboratory in Canada and 
provides considerable assistance to Canadian industry in the development and manu
facture of new antennas and radomes. Examples of recent developments by the Division 
are a compact transistorized marine radar for use by pleasure craft and fishing vessels, an 
underwater crash position indicator for locating submerged aircraft, an area display 
electrocardiograph showing the time variation of heart voltage between 70 points on the 
body, and a creative tape recorder much in demand by electronic music studios. A highly 
mobile counter-mortar radar designed by the Division went into commercial production 
in 1961. 


