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PART I - AERONAUTICAL REPORTS

LR-594 ANALYSIS OF WALL INTERFERENCE EFFECTS ON ONERA CALIBRATION

MODELS IN THE NAE 5-FT. X 5-FT. WIND TUNNEL.

Mokry, M., Galway, R.D., National Aeronautical Establishment, March 1977.

The measurements on three geometrically similar aircraft models by ONERA are used to
analyse lift interference effects in the solid and perforated wall test sections of the NAE
5-ft. x 5-ft. test facility. The prediction of the angle of attack correction for both test
sections is based on the representation of the model by lifting lines and the solution of the
subsonic wall interference problem by the finite difference method. The value of the porosity
factor ascribed to the test section with perforated walls is checked by comparing the meas-
ured wall pressure distributions with the theoretical ones, predicted by the present method.
The lift interference effects on models M1 and M3, having wing span to wind tunnel width
ratios of 0.188 and 0.311 respectively, were found to be within the limits of experimental
errors. For the M5 model, having a wing span to wind tunnel width ratio of 0.644, the solid
and perforated test section measurements, corrected using a uniform angle of attach correc-
tion, show good agreement up to lift coefficients of about 0.5. At higher values of the lift
coefficient, the effects of the spanwise variation of the angle of attack correction in the solid
wall test section become more significant, as demonstrated by measured pressure distributions
at three spanwise locations of the wing. Based on the theoretical prediction, the test section
with 20.5% perforated walls produces a more uniform distribution of the angle of attack
correction along the wing span, and hence should yield more reliable test data than the section
with solid walls.

LR-595 FORGING BEHAVIOUR OF SUPERALLOY COMPACTS AND COMPOSITES.

Kandeil, A., Immarigeon, J.-P.,Wallace, W., National Aeronautical Establishment,
February 1978.

The forging behaviour of hot isostatically pressed nickel-base superalloy (Mar M200) compacts,
reinforced with 40% volume fraction of tungsten wires, has been examined and compared
with that of the non-reinforced alloy matrix by means of isothermal and isostrain-rate com-
pression.

Under identical working conditions, peak flow stresses for the composite specimens are up
to 4 times those for the non-reinforced matrix. Furthermore the strain rate sensitivity of the
composites is approximately half that of the superplastic matrix. A rationalization of these
differences is presented.

Forming limit criteria for the composites are examined. A model is considered which predicts
an upper bound forming limit beyond which severe damage is introduced into the composite.
In the present case, the maximum strain achievable is predicted and shown to be approxi-
mately 0.34. At lower strains, formability is shown to be further limited by void nucleation
at the tensile poles of the wires, normal to the loading direction. Means of improving the
formability, which is controlled by the strength of the wire/matrix interface relative to that
of the matrix, are discussed.
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LR-596 CALCULATION OF THE POTENTIAL FLOW PAST MULTI-COMPONENT AIRFOILS
USING A VORTEX PANEL METHOD IN THE COMPLEX PLANE.

Mokry, M., National Aeronautical Establishment, November 1978.

An efficient algorithm for a vortex panel method in the complex plane is developed to
compute the potential flow past multi-component airfoils in free air and a porous-wall wind
tunnel. The theoretical foundations of the method - the properties of the source and vortex
density functions, the relationship between the exterior and interior flows, and the general
Kutta-Joukowski condition for a trailing edge with crossflow - are derived from the theory
of the Cauchy type integral. The method utilizes flat panels with linear vortex and source
densities, the latter being used to simulate the displacement effect of boundary layers. The
airfoil boundary condition is satisfied at all panel midpoints and the overdetermined system
of linear algebraic equations solved as a least squares problem, in the LI norm, or in the L..
norm. The wind tunnel wall interference problem is treated using the concept of the Green's
function in the complex plane. Examples are worked out for some theoretical airfoils and
extensive tables of exact and computed pressure distributions are given.

LR-597 THEORETICAL ANALYSIS OF THE TRANSIENT RESPONSE TO NON-STATIONARY
BUFFETS LOADS.

Lee, B.H.K., National Aeronautical Establishment, April 1979.

A method for predicting the response of a wing to non-stationary buffet loads is presented.
The wing is treated as a cantilever beam with known mass distribution. Using generalized
co-ordinates, the vibration of the wing is governed by the second order mass-spring-damper
oscillator equation. The buffet load on the wing is expressed as an integral of the sectional
force, which is a function of the spanwise location and time. The non-stationary load is
represented as the product of a deterministic time function multiplied by a statistically
stationary random function. The time history of the applied load is segmented into a number
of time intervals. Analytical expressions for the mean square response of the wing displace-
ment are derived using a power spectral density for the random part of the applied load,
similar to that used in the theory of isotropic turbulence. The effects of damping, ratio of
the undamped natural frequency of the system to the half power frequency of the power
spectral density, length of time segment, and duration of applied load on the response of the
wing have been investigated for three examples of the load versus time histories.

LR-598 A PERTURBATION THEORY OF TWO-DIMENSIONAL TRANSONIC WIND TUNNEL
WALL INTERFERENCE.

Chan, Y.Y., National Aeronautical Establishment, April 1979.

The wind tunnel wall interference in transonic speed is formulated as a perturbation to the
basic flow around the airfoil in free air. The perturbation equation is derived from the
transonic small disturbance equation and is linear but with variable coefficients containing
the non-linear solution of the basic flow. The equation is solved numerically by a direct
matrix method using the classical boundary condition for a porous wall. The solution in
terms of lift versus angle of attack agrees well with that calculated directly from the small
disturbance equation.

I[ " "
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LR.599 APPLICATION OF THE METHOD OF LINES TO THE SOLUTION OF ELLIPTIC

PARTIAL DIFFERENTIAL EQUATIONS.

Jones, D.J., South, J.C., Jr., National Aeronautical Establishment, November 1979.

The method of lines is used in this report for solving one linear, two nonlinear elliptic
*boundary value problems and a linear eigenvalue problem. An analysis of the stability and

convergence is made in the linear cases.

LR-600 A COMPARISON OF METHODS FOR CALIBRATION AND USE OF MULTI-

COMPONENT STRAIN GAUGE WIND TUNNEL BALANCES

Galway, R.D., National Aeronautical Establishment, March 1980.

A method is presented for calibration of strain-gauge balances which does not require that
the components can be loaded independently. Applicable to both 'internal' and 'external'
types of balance, the procedure uses a single varying calibration load to determine all linear
and non-linear calibration coefficients. Constant 'secondary' loads on one or more compo-
nents are unnecessary, although they may be used if desired.

The usual iterative solution of the second order balance equations is outlined, and an approxi-
mate non-iterative scheme is included for completeness, though not recommended. Two
methods of accounting for dependency of the calibration coefficients on the signs of the
component loads are presented.

A concept of 'buoyancy' is introduced to simplify the application of force balance tares, and

a procedure for determining the component outputs for absolute zero load (the 'buoyant'
offsets) is given. Balance data at a series of model attitudes are used to define these offsets,
and also the coefficients in the equations defining the component load distribution of the
tare weight at any attitude.

The topics covered are ideally suited to formulation and solution by matrix methods, which
have been used throughout.

LR-601 A METHOD FOR THE PREDICTION OF WING RESPONSE TO NON-STATIONARY

BUFFET LOADS.

Lee, B.H.K., National Aeronautical Establishment, July 1980.

A method for the prediction of the response of a wing to non-stationary buffet loads is
presented. The time history of the applied load is segmented into a number of time intervals.
In each time segment, the non-stationary load is represented by the product of a deterministic
shaping function and a statistically stationary random function. An approximate modelling of
the load on the wing is given. The wing is divided into panels or elements, and the load is
computed from measured or estimated pressure fluctuations at the centre of each panel. A
series representation, with terms of the correlated noise type, is used to curve fit the experi-
mentally determined complex buffet pressure power spectral densities. Using the correlated
noise form of power spectral density for the random part of the applied load, analytic ex-
pressions are derived for the mean square displacement and acceleration response of the wing.An illustration using data available for the F-4E aircraft is included.

I . . . . . 4 .' - -- I I',, . .. . . . . . .. . , ... ... ... ' , ,
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LR-602 CONFINED MIXING OF COAXIAL FLOWS

Tyler, R.A., Williamson, R.G., Division of Mechanical Engineering, October 1980.

An empirical approach is used to correlate the mixing of isothermal incompressible coaxial
air flows in straight pipes of constant circular cross-section. An assumed decay function for
kinetic momentum is correlated in terms of initial geometry and initial velocities of the
mixing streams. The method allows the rapid estimation of quantities of engineering interest
including the axial distribution of both static pressure and total momentum. The method has
been tested against published data on thrust augmenting ejectors of the parietal type, and
found to provide satisfactory reproduction of measured performance as affected by mixing
pipe length and area ratio.

LR-603 FLIGHT-TEST EVALUATION OF STOL CONTROL AND FLIGHT DIRECTOR
CONCEPTS IN A POWERED-LIFT AIRCRAFT FLYING CURVED DECELERATING
APPROACHES

Hindson, W.S., Hardy, G.H., Innis, R.C., National Aeronautical Establishment, March
1981. (Also presented as NASA Technical Paper 1641, Ames Research Center, NASA,
Moffett Field, Calif. 94035.)

Flight tests were carried out to assess the feasibility of piloted steep, curved, and decelerating-
approach profiles in powered-lift STOL aircraft. Several STOL control concepts representative
of a variety of aircraft were evaluated in conjunction with suitably designed flight directors.
The tests were carried out in a real navigation environment, employed special electronic cock-
pit displays, and included the development of operational procedures considered appropriate
to this class of aircraft. Data are presented describing the performance achieved and the control
utilization involved in flying 1800 turning, descending, and decelerating-approach profiles to
landing. The results suggest that such moderately complex piloted instrument approaches may
indeed be feasible from a pilot acceptance point of view, given an acceptable navigation en-
vironment. Systems with the capability of those used in this experiment can provide the poten-
tial of achieving instrument operations on curved, descending, and decelerating landing
approaches to weather mini',a corresponding to CTOL Category II criteria, while also provid-
ing a means of realizing more efficient operations during visual flight conditions.

LR-604 A KALMAN FILTER APPROACH TO NAVIGATION ON THE NAE CONVAIR 580
AEROMAGNETICS RESEARCH AIRCRAFT.

Leach, B.W., National Aeronautical Establishment, February 1981.

Doppler radar, compass heading, and VLF communications station phase difference informa-
tion are combined in an optimal fashion to form an integrated navigation system based on the
concepts of Kalman filtering. A ten-state Doppler/VLF Kalman filter navigation algorithm is
designed for use onboard the NAE Convair 580 aeromagnetics research aircraft, with simula-
tion studies conducted using computer programs written in FORTRAN for the IBM 3032 TSS
operating environment. Results from the studies show the unique features of a Kalman filtering
approach to the navigation task. Various contingencies, or anomalous situations, that can arise
when handling the VLF data are considered, and solutions are offered in the context of the
Kalman filter approach being used. A comparison study involving simulated navigation data
demonstrates the superiority of the Kalman filter navigator compared to simpler navigation
algorithms, especially when significant bias errors occur in the basic quantities being measured.
A further comparison study based on navigation data collected onboard the Convair verifies
that the proposed Kalman filter navigation algorithm operates properly when using typical
'real world' data.

. . . . . . . .. . . . . . . . .. . . . . . .1 I
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LR-605 THE REJUVENATION OF PROPERTIES IN TURBINE ENGINE HOT SECTION
COMPONENTS BY HOT ISOSTATIC PRESSING

Floyd, P.H., Wallace, W., Immarigeon, J.-P.A., National Aeronautical Establishment,
February 1981.

A significant factor in the cost of ownership of industrial, marine and aircraft gas turbine
engines is the high price of replacement of parts that have reached the limit of their original
design life. Many parts, particularly those operating in the hot sections of gas turbine engines,
will be replaced on a routine basis, even though they may have many thousands of safe oper-
ating hours remaining. In order to reduce costs, and to conserve materials that are rapidly
becoming scarce, a great deal of effort is being expended to develop treatments that allow used
parts to be refurbished and their original properties restored by regenerative heat treatments.

A significant development has occurred recently in this area with the introduction of hot
isostatic pressing. With hot isostatic pressing it is possible to reheat-treat service exposed parts
under pressure so that precipitate structures are restored, and internal defects such as creep
voids and cavities are eliminated. As a result, new metal properties can be restored in many
cases. However, during hot isostatic pressing there is a tendency for grain growth to occur, for
changes in grain boundary structure to occur, and for irreversible changes in carbide morphol-
ogy and distribution to occur. Consequently, the effective processing of materials requires that
careful control of the time, temperature and pressure conditions used in the autoclave be
achieved. The particular conditions used must be established for each individual alloy of
interest in order to develop the appropriate microstructural features required and thereby
obtain the desired improvements in mechanical properties.

This paper will review some of the Canadian work done in this area, with particular reference
to a series of precipitation hardenable nickel base superalloys including Inconel alloy X-750,
Udimet 500 and IN-738. The limitations of the process will be discussed as well as the suc-
cesses achieved.

LR-606 AN INVESTIGATION OF MULTI-AXIS ISOMETRIC SIDE-ARM CONTROLLERS IN

A VARIABLE STABILITY HELICOPTER.

Sinclair, M., Morgan, M., National Aeronautical Establishment, August 1981.
Several helicopter control configurations, each incorporating a pair of multi-axis, isometric
side-arm controllers, were evaluated in a flight test program using a variable stability helicopter.
The test aircraft was the NAE Airborne Simulator, an extensively modified Bell Model 205A-1,
and the evaluation flights encompassed a wide range of demanding tasks from hover manoeu-
vring and transitions to cruising flight, to nap-of-the-earth flight and precision IFR tracking.
The isometric control systems included several two-handed and one-handed configurations
with force-pedals for directional control, and one fully-integrated system which provided full
control of the helicopter with either hand. Evaluations of these unconventional systems were
performed by five experienced test pilots.

LR-607 BRIEF OUTLINE OF AN AERIAL PLANTING CONCEPT FOR FORESTRY
APPLICATIONS
Wood, A.D., National Aeronautical Establishment, October 1981

An aerial planting concept for forestry applications is briefly described and examples are
given of the results obta. -d during biological and flight experiments with a prototype
system. In this system newly-developed, seed-containing planting darts are sequentially
ejected from several dispensers installed on a light helicopter, which is also fitted with
high-accuracy, short-range, navigational-guidance equipment. Continuing development
entails further testing in the field and a more detailed examination of manufacturing
aspects.

I ' I



-6-

PART II - MECHANICAL ENGINEERING REPORTS

MD-54 THE CUTTING OF ICE WITH WATER JETS.

Coveney, D.B., Brierley, W.H., Division of Mechanical Engineering, November 1977.

A new portable, self-contained facility for investigating the cutting of ice with water jets
has been built and tested. Following the initial trials some modifications and improvements
to the facility have been recommended.

From current and previous ice cutting tests it has been established that significant cuts in
ice can be made over a wide range of conditions. At moderate pressures, that is less than
2,000 psig, and low traverse speeds, it has been possible to cut through ice 28 inches thick.
Correlation with previous test results by regression analysis has been made.

MD-55 THE DEVELOPMENT OF A NEW TYPE OF MODEL ICE FOR REFRIGERATED
TOWING BASINS.

Timco, G.W., Lane, J.F., Division of Mechanical Engineering, June 1980.

A research program was initiated at the National Research Council of Canada to look for a
new type of model ice which would accurately represent sea ice in its mechanical properties
over a wide range of scaling factors. The results of this program are outlined in this report.
The findings indicate that ice doped with either carbamide (urea) or lithium chloride would
be a good model representation for sea ice for tests scaled up to 40:1.

MD-56 TRAWLER ICING - A COMPILATION OF WORK DONE AT N.R.C.

Stallabrass, J.R., Division of Mechanical Engineering, December 1980.

This report collates and reviews the results of an eleven-year project on the icing of fishing
trawlers.

Initially the factors causing the icing of ships at sea are presented and some aspects of the
physics of the icing process are discussed.

Some simple icing tests on cylinders of various diameters are described. These were made in
an icing wind tunnel and demonstrated the effects of air temperature and cylinder size on
the resulting ice formations. Later, a number of possible methods for reducing the icing
hazard were tested in the wind tunnel and at an outdoor test rig. Of the methods tested the
most effective was an inflatable rubber de-icing blanket.

Throughout the project, icing report forms were distributed to vessels operating out of
Canadian east coast ports. The data obtained by this means has helped to establish the types
of weather systems responsible for icing conditions, the geographical extent of the occur-
rence of icing, and statistics on the severity of icing encounters in the study area.

Appendices present simplified formulae for the droplet collection efficiency of cylinders
and rectangular bodies, the derivation of an analytical expression for the rate of ice build-up
on fishing trawlers, and a bibliography of ship icing.
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MD-57 CUTTING ICE WITH "HIGH" PRESSURE WATER JETS.

Coveney, D.B., Division of Mechanical Engineering, July 1981.

The potential of "high" pressure water jets to cut slots in an ice sheet, primarily for possible
use as an assist to ice breaking, has been under investigation by the Division of Mechanical
Engineering of the National Research Council of Canada.

In the field, slots have been cut into and through fresh water ice, about 0.7 m thick with
water jets applying up to about 260 kW of power to the ice. Each ice sheet consisted of a
clear bottom layer and multiple upper layers of opaque white ice. The ice temperature just
below the top surface ranged from -21 0 C to 00 C. In the laboratory, cuts to more than
17 cm were made in artificially grown, essentially clear, fresh water ice, and cuts to almost
25 cm were made in a simulated sea ice. Up to 50 kW was applied to the fresh water ice
and up to 31 kW was applied to the simulated sea ice.

This report describes the ice cutting performance of small to moderate scale water jets. The
majority of cuts produced a narrow, clean kerf, indicative of erosion in a ductile material,
while other cuts produced a wide spalled trench, indicative of spalling in a brittle material.
Still others produced a combination of the two modes of cutting, with a wide, shallow
trench and a narrow, deep kerf below the trench. In many cases the ice was also crazed
extensively by the water jet. The causes and the effects of these characteristics on ice
cutting performance are discussed, along with the effects of jet traverse speed, nozzle
diameter, nozzle pressure, nozzle stand-off, ice characteristics and the overall scale of the
system. An empirical relationship, derived by regression analysis, is presented correlating
the jet penetration to the power in the jet, the jet traverse speed, the nozzle stand-off and
the estimated ice temperature.

ME-245 OVERLAND AND AMPHIBIOUS ACV DESIGN DATA RELATING TO PERFORM-

ANCE.

Fowler, H.S., Division of Mechanical Engineering, April 1979.

This handbook of data endeavours to collect and present in practical form such design data
relating to performance as are currently publicly available.

The art is at present in an early stage of its development, and many of the data given are
tentative or incomplete, and are hedged around by ill-defined boundary conditions.

We shall attempt to keep up with the ever-shifting frontiers of ignorance by issuing amend-
ments to this handbook as exploration proceeds.

Finally one must remember that he who lives strictly by the rules, stagnates. Progress is
attained only by knowing the rules and then living dangerously beyond them.

ME-246 ON THE LIFT-AIR REQUIREMENTS OF AIR CUSHION VEHICLES AND ITS
RELATION TO THE TERRAIN AND OPERATIONAL MODE

Fowler, H.S., Division of Mechanical Engineering, May 1979.

The optimization of installed power in a low-speed overland ACV is shown to depend
heavily on the minimization of skirt/terrain interaction drag, which is in turn shown to
depend critically upon lift-air supply.

The influence of hoverheight, terrain roughness and porosity, vegetation, and vehicle speed
on drag is examined in the light of data from the CASPAR vehicles. An anplysis is proposed
by which the data can be reduced to give a lift airflow applicable to any vehicle having a
segmented skirt, operating over a range of specified terrains.

Tentative values for these flow coefficients, together with associated drag coefficients, are
given.

v-rn-
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ME-247 URBAN TRAFFIC SIGNAL CONTROL FOR FUEL ECONOMY

Messenger, G.S., Richardson, D.B., Graefe, P.W.U., Mufti, 1.11., Division of Mechanical
Engineering, January 1980.

The Metropolitan Toronto Roads and Traffic Department and the Engine Laboratory of the
Division of Mechanical Engineering at the National Research Council of Canada have com-
pleted a study to determine the influence of two computer-controlled traffic signal timing
plans over a given route. The two plans are the existing plan based on SIGRID (SIgnal GRid
Design program) and TRANSYT (TRAffic Network StudY Tool).

The results show that under the TRANSYT timing plan, vehicles encountered fewer stops,
saved time and used a slightly smaller amount of fuel than under the existing timing plan.

Vehicle fuel consumption was computed using a computer model of a vehicle which used
velocity profiles obtained from an instrumented "floating" car. Single and multiple linear
regression analyses were used to determine the relationship between the fuel consumption
and the relatively easy-to-measure and statistically stable quantities such as trip time,
number of stops and delay time.

It was found that fuel consumption could be expressed adequately as a linear combination
of trip time, number of stops and delay time. Using only two independent variables showed
a combination of delay time and stops to be equally as good as a combination of travel time
and stops. When restricted to a single independent variable, any one of them could be used
for predicting fuel consumption.

ME-248 THE INFLUENCE OF BLADE PROFILE AND SLOTS ON THE PERFORMANCE OF
A CENTRIFUGAL IMPELLER.

Fowler. H.S., Division of Mechanical Engineering, January 1980.

As part of the program of studies on centrifugal impellers, the problem of instability at low
flows was investigated. The major cause was found to be flow detachment from the impeller
vanes.

Slotted blades were found to be the most effective means of delaying this detachment, and
extending the working range of the blower.

Low speed studies were confirmed by a test program on a high speed machine, where it was
demonstrated that the improved flow range was accompanied by a general increase of effi-
ciency.

The design and placement of the slots is discussed.

ME-249 URBAN TRAFFIC SIGNAL CONTROL FOR FUEL ECONOMY

PART 2: EXTENSION TO SMALL CARS

Messenger, G.S. Division of Mechanical Engineering, November 1981.

Use of a small car's characteristics in a simulation program utilizing velocity profiles ob-
tained in a traffic study by the Metropolitan Toronto Roads and Traffic Department and
the Engine Laboratory at the National Research Council Canada has shown that trends
shown in fuel consumption in NRC, Division of Mechanical Engineering Report No. ME-247
are similar for a small-engined vehicle.

NRC, DME Report No. ME-247 showed that under the TRANSYT timing plan, vehicles
encountered fewer stops, saved time and used a slightly smaller amount of fuel than under
the existing timing plan. In the above mentioned report a large vehicle's fuel consumption
was calculated using a computer model of the vehicle which used velocity profiles obtained
from an instrumented "floating" car.
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MH-111 WAVE LOADS ON LARGE CIRCULAR CYLINDERS: A DESIGN METHOD

Mogridge, G.R. and Jamieson, W.W., Division of Mechanical Engineering,
December 1976.

The forces and overturning moments exerted by waves on large vertical circular cylinders
have been measured in the laboratory. Two rigid cylinders, 12 in. and 26.5 in. in diameter,
extending from the bottom of a wave flume through the water surface, were tested in
varying depths of water, for a range of wave periods and wave heights up to the point of
breaking. A digital computer was used for the acquisition, processing, plotting and storage
of the experimental data.

In addition to the experimental work, a design method is presented which allows the wave
loads on large circular cylinders to be estimated by means of a simple desk calculation,. The
experimental data shows that this simple method of calculation, based on the linear diffrac-
tion theory of MacCamy and Fuchs, is accurate over a wide range of wave conditions and
cylinder sizes.

MI-839 A PERFORMANCE EVALUATION OF A LONG LOAD STEERING TRI-AXLE

DOLLY ON THE ALASKA HIGHWAY, 1981

Woodrooffe, J.H.F., Division of Mechanical Engineering, July 1981.

A road test has been conducted on a highway transporter designed to carry three, 80-foot
lengths of 48-inch diameter steel pipe on the Alaska Highway. The transporter uses a tri-axle
forced steering dolly which has shown the capacity of significantly reducing the off track-
ing of the vehicle during curving.

The curving dynamics of the vehicle, as they relate to off tracking, are discussed and the
processed data from the test are presented.

MK-29 DYNAMICS OF MULTI-BODY SYSTEMS.

Mufti, I.H., Division of Mechanical Engineering, November 1979.

The dynamic equations of multi-body systems in the form of open chains are derived by
applying the principles of linear and angular momentum to each individual member in the
chain. This results in the appearance of constraint forces and torques in the dynamic equa-
tions. Using more or less classical approach these unknown forces and torques can be
eliminated. Another approach is to approximate these forces by elastic and viscous forces
by allowing small violations of the constraints. The well-known elimination procedure leads
to a small densely coupled system of equations while the lesser-known procedure of approx-
imating the constraint forces and torques yields a large but less densely coupled system.
Both these procedures are first explained in the context of a single rigid body and then
applied to a system of rigid bodies in an open chain where each body is coupled directly to
at most two neighbours.

ML-6 THE NRC STRESSALYSER: A GENERAL-PURPOSE PURSUIT TRACKING TASK
FOR FIELD AND LABORATORY STUDIES.

Buck, Leslie, Leonardo, R., Hyde, F., Division of Mechanical Engineering, June 1978.

The stressalyser is a step-input, subject-paced, pursuit tracking task developed in the Control
Systems and Human Engineering Laboratory of the Division of Mechanical Engineering for
use in measuring performance impairment under adverse conditions, and in studying motor
control. The instrument produces measures of several aspects of the subject's performance
following stress. Results of published studies are briefly reviewed and some new potential
applications are indicated.
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MP-73 PROPERTIES OF REGU AR AND SUPER UNLEADED AUTOMOTIVE
GASOLINES (Ottawa/Hul Area - Winter, 1978-79)

Strigner, P.L., Moroz, G., Sabourin, R., Burton, G., Bailey, T., Division of Mechanical
Engineering, June 1979.

Unleaded, automotive, winter grade gasolines, both regular (type 2) and super (type 1),
sold in the Ottawa/Hull area by the major oil companies are all excellent in quality, meeting
requirements of CGSB* Standards 3-GP-5 and 3-GP-5Ma for Unleaded Automotive
Gasoline.

All the tested gasolines have nil or negligible lead and phosphorus contents indicating I
excellent protection against catalyst poisoning. Most gasolines have manganese, probably
as the methylcyclopentadienyl manganese tricarbonyl antiknock agent.

* Canadian Government Specifications Board

MP-74 PROPERTIES OF REGULAR AND SUPER UNLEADED AUTOMOTIVE
GASOLINES (Ottawa/Hull Area - Summer, 1979)

Moroz, G., Kallio, N.N., Bailey, T., Smith, S.A., DesBrisay, C., Division of Mechanical
Engineering, September 1979.

Unleaded, automotive, summer grade gasolines, both regular (type 2) and super (type 1),
sold in the Ottawa/Hull area by the major oil companies are all excellent in quality. They
meet requirements of CGSB* Standards 3-GP-5 and 3-GP-5Ma for Unleaded Automotive
Gasoline, except for some Reid vapour pressure values and one lead content that marginally
exceed limits.

The tested gasolines have nil or negligible lead and phosphorus contents indicating excellent
protection against catalyst poisoning. Most gasolines have manganese, probably as the
methylcyclopentadienyl manganese tricarbonyl antiknock agent.

* Canadian Government Specifications Board

MP-75 PROPERTIES OF BASE STOCKS OBTAINED FROM USED ENGINE OILS BY
ACID/CLAY RE-REFINING.

Strigner, P.L., Moroz, G., Sabourin, R., Burton, G., Bailey, T., Division of Mechanical
Engineering, September 1980.

For more than 10 years the Fuels and Lubricants Laboratory of the Division of Mechanical
Engineering has been examining the properties of base stocks, used oil feedstocks and
re-refined engine oils of Canadian re-refiners. Over 20 samples of base stocks from six
Canadian re-refiners have been examined. Data are presented and compared with virgin
base stock data. In addition, tables of suggested specification limits for base stocks and
batch-to-batch consistency ranges are given. Finally, data are given for a number of samples
obtained from a re-refiner in India.

As shown, when well re-refined, the base stocks have excellent properties including a gcod
response to anti-oxidants and a high degree of cleanliness.
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MS-139 A PARAMETRIC STUDY ON HIGHWAY CABLE BARRIER PERFORMANCE AND
ITS EFFECT ON VEHICLE REDIRECTION DYNAMICS

Basso, G.L., National Aeronautical Establishment, February 1977.

A parametric study of the highway cable barrier system and its effect on vehicle redirection
has been carried out using the NRC barrier analysis, as programmed for digital simulation in
conjunction with an existing analysis of the vehicle-terrain system. Component data sets
were obtained from barrier experimental measurements and a vehicle parameter study.

A two-part study was performed. The initial phase dealt with barrier response. An evalua-
tion of the effect of design parameters on design response variables was conducted. The
importance of post parameters was highlighted. A means of using these characteristics to
improve performance was considered. A brief extension of the analysis to other tension
barrier systems has also been included.

The second phase considered vehicle interaction with cable barriers, straight and curved,
over level and sloping terrain. To do this, system components were chosen so as to represent
typical upper and lower bound combinations for the private passenger class of automobile.
A number of computer tests were performed with the object of evaluating vehicle response
performance as affected by critical barrier and terrain parameters. Correlation with such
parameters was established for purposes of mapping bounds of acceptable vehicle perform-
ance. The most dominant instability found to occur was a vehicle roll-over condition.

MS-140 A SYSTEMS ENGINEERING STUDY OF NIGHT VISIBILITY WITH AUTOMOBILE
HEADLIGHTING

Pinkney, H.F.L., Ayad, A.A., Huculak, P., Harrison, A.L., National Aeronautical
Establishment, August 1977.

The question of night visibility with automobile headlighting is studied using a systems
approach.

A methodology has been developed to isolate all the independent variables affecting night
driving visibility such as sources, reflective surfaces, transmission media and observer.

It is shown that correlation was achieved between the results obtained from field experi-
ments for the unopposed roadway obstacle detection task and corresponding calculations
based on accurate field illumination engineering data and observer laboratory visual per-
formance data.

Using the luminance difference method developed during the visual performance studies,
the report demonstrates how the illuminance characteristics of the source interacting with
the scene luminance factors can affect the luminance difference signal available for detec-
tion (ALA) with respect to the luminance difference signal required by the observer (ALR).

Examples of the application of this type of approach are also given to analyze the unop-
posed case and the interaction with other sources of illuminance such as moonlight, dusk
skylight and opposing headlights. By means of these examples the sensitivity of visibility
to the field, source and task parameters is also shown.

Extension of the methodology to statistical population performance evaluations is outlined
and current research in progress for obtaining a statistical measure of the parameters
affecting headlamp population behaviour is briefly outlined.
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MS-141 A VISIBILITY ANALYSIS OF OBSTACLE DETECTION EXPERIMENTATION IN

UNOPPOSED AUTOMOTIVE HEADLIGHTING

Huculak, P., National Aeronautical Establishment, May 1978.

This report is concerned with the description and analysis of a series of unopposed auto-
mobile headlighting experiments. The study emphasizes the phenomena involved in the
detection of dark obstacle targets simulating the hazardous objects encountered during
night driving.

In the detection experiment, the visibility levels are established for the observer-driver by
retracting the visual targets at predetermined distances from the test vehicle. This luminance
difference signal at or near the threshold of detection defines the visual task. Laboratory
work measured observer visual potential in luminance difference discrimination in order
to supplement the field studies.

The influences of atmospheric luminance, dynamic vehicle pitch, target shadow enhance-
ment, foreground luminance and fixation duration are included in the analysis of the field
detection trials. Several different measures of target visibility are employed. It is shown that
a centroidal value of target luminance difference can be used as an index of the detection
of dark hazard-like objects of concern in night driving.

One-to-one correspondence was established between laboratory measurements of visual
potential and roadway detection trials showing that a comprehensive treatment of the
detection processes associated with night driving is possible.

MS-142 THE INFLUENCE OF GLARE ON THE DETECTION OF HAZARDOUS OBJECTS
IN AUTOMOBILE NIGHT DRIVING

Huculak, P., National Aeronautical Establishment, June 1978.

This study consists of the visibility calculations for a series of automobile headlight experi-
ments employing retractable detection targets under opposing glare. The present work is
the natural continuation of the unopposed target experiments published earlier.

With the addition of opposing glare, attention is directed to describing the glare levels,
eye movements, and the spatial adaptation levels associated with the visual task. The
transient adaptation states consisting of both dark-to-light and light-to-dark transitions are
then determined.

It is shown that one-to-one correspondence is possible between field detection trials and
predictions based on laboratory visual potential.

MS-143 FAILURE ANALYSIS OF SOME ORTHOPEDIC IMPLANTS

Holt, R.T., Wallace, W., National Aeronautical Establishment, May 1980.

The latest information indicates that over 2500 orthopedic implant malfunctions may occur
each year in Canada.

Several orthopedic implants which failed in service have been examined in the Structures
and Materials Laboratory, National Aeronautical Establishment, National Research Council
of Canada. Two classes of material were studied, wrought stainless steel, type 316L and a
cast Co-Cr-Mo alloy. In each case where fracture of the device occurred, fatigue striations
were detected, indicating that fatigue was a primary mechanism of failure. Other problems
were detected in each class of material; corrosion in the stainless steel and porosity in the
cobalt-based alloy.
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MS-143 FAILURE ANALYSIS OF SOME ORTHOPEDIC IMPLANTS (Cont'd)

Due to problems with corrosion, it is recommended that type 316L stainless steel should
not be used when there is a possibility of the implant remaining in the body for an ex-
tended period of time (say over 18 months).

Also, there should be some control over the allowable porosity levels in cast cobalt-base
alloys. It is shown, for example, that the porosity levels can be dramatically reduced by
controlling the cooling rate during the casting process.

Recent trends in orthopedic implant technology are briefly described, particularly the
processing of metal powders which gives a uniform microstructure resulting in better
strength and fatigue resistance.

At the end of the report, a bibliography of over 240 papers in nine different categories
covers the properties and performance of metals and alloys used as orthopedic implants.

MS-144 AN ANHYDRIDE-ACID COMPOUND FOR CROSS-LINKING EPOXY RESIN

SYSTEMS.

McLean, P.D., Scott, R.F., National Aeronautical Establishment, January 1981.

Modified dicarboxylic acid anhydride compounds have been made which contain free
carboxylic acid groups. These compounds cross-link with epoxy resins giving low exotherms,
longer working times and produce strong ductile plastics. The modified compound is made
by adding water to the liquid dicarboxylic acid anhydride methyl tetrahydrophthalic
anhydride with a small amount of catalyst and heating. The amount of water added is
selected to obtain the desired anhydride to acid ratio.

Catalysis of the systems is accomplished by either precatalysis of the resin, by additions of a
conventional catalyst or by addition of a suitable catalyst during the manufacture of the
modified dicarboxylic acid anhydride compound.

Strengths of 14000-15000 psi with elongations of 7-9% have been obtained using a cure
schedule of 1000 C for six hours and 1600 C for eight hours. When stoichiometric quantities
of phthalic anhydride were included in the composition, strengths up to 17000 psi have
been obtained.

The use of the anhydride-acid compound results in generally lower heat deflection tempera-
tures than nadic methyl anhydride.

Parts have been made using DGEBA, Novolac or alicyclic epoxy resin systems, by filament
winding, wet lay up and preimpregnation, each using vacuum and pressure curing technique.

I Illi '. . .. .. I1 1 I II I
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PART III - FEATURE ARTICLES FROM QUARTERLY BULLETINS

THE HOT WORKING BEHAVIOUR OF MAR M200 SUPERALLOY COMPACTS, by J.-P.A. Imma-
rigeon, W. Wallace and G. Van Drunen. Reprint from DME/NAE Quarterly Bulletin 1977(1),
April 1977.

MATTE ALLOCATION IN A COPPER SMELTER, by L.K. Nenonen, U. Graefe, M.V. Neimanis and
C.M. Woodside. Reprint from DME/NAE Quarterly Bulletin 1977(1), April 1977.

TURBULENT CHARACTERISTICS OF SOME CANADIAN CUMULUS CLOUDS, by J.I. MacPherson,
G.A. Isaac. Reprint from DME/NAE Quarterly Bulletin 1977(2), July 1977.

MODE VERSUS AVERAGE IN CANADIAN CO-OPERATIVE FUELS AND LUBRICANTS EX-
CHANGES, by P.L. Strigner. Reprint from DME/NAE Quarterly Bulletin 1977(2), July 1977.

HYBRID COMPUTER MODELS AS AN AID IN DESIGN OF GAS TURBINE CONTROL SYSTEMS
FOR HELICOPTERS, by R. Langton, R.M. Evans, B.D. MacIsaac. Reprint from DME/NAE
Quarterly Bulletin 1977(3), October 1977.

ON THE INVESTIGATION OF THE RAM AIR EFFECTS ON THE AIR SIDE COOLING SYSTEM
PERFORMANCE OF A NORTH AMERICAN CAR, by U.W. Schaub. Reprint from DME/
NAE Quarterly Bulletin 1977(3), October 1977.

VAPOUR TRACE DETECTION: SNIFFING FOR BOMBS AND OTHER HAZARDS, by L. Elias.
Reprint from DME/NAE Quarterly Bulletin 1977(4), January 1978.

THE WIND AND TURBULENCE MEASURING SYSTEM OF THE NAE AIRBORNE V/STOL
SIMULATOR, by M. Sinclair and W.S. Hindson. Reprint from DME/NAE Quarterly
Bulletin 1977(4), January 1978.

SENSOR DEVELOPMENT AND EVALUATION: PRIORITIES, PROBLEMS, RESOURCES, by L.K.
Nenonen, J.E. Watkin, and F. Cairns. Reprint from DME/NAE Quarterly Bulletin 1977(4),
January 1978.

A THEORETICAL FORMING LIMIT FOR FORGING OF RATE-SENSITIVE, NON-WORK-
HARDENING MATERIAL, by R.L. Hewitt. Reprint from DME/NAE Quarterly Bulletin
1978(1), April 1978.

TRENDS IN INDUSTRIAL CONTROL - A pP IN EVERY POD, by R.W. Gellie. Reprint from
DME/NAE Quarterly Bulletin 1978(1), April 1978.

A MAJOR REFURBISHING PROGRAM FOR THE NAE 5-Ft. X 5-Ft. BLOWDOWN WIND TUNNEL,
by L.H. Ohman. Reprint from DME/NAE Quarterly Bulletin 1978(1), April 1978.

SHIP AND LOCK MODEL STUDIES AS AN AID TO INCREASING CARGO TONNAGE THROUGH
THE WELLAND CANAL, by R.P. Browne, M. Liou. Reprint from DME/NAE Quarterly
Bulletin 1978(2), July 1978.

WIND EFFECTS ON A FULL AEROELASTIC BRIDGE MODEL, by H.P.A.H. Irwin, G.D. Schuyler.
Reprint from DME/NAE Quarterly Bulletin 1978(2), July 1978.
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YACHT RESEARCH AT NRC, by D.C. Murdey. Reprint from DME/NAE Quarterly Bulletin 1978(3),
October 1978.

A REAL TIME PROCESSOR FOR RAILWAY CAR AXLE YAW-SIGNALS, by C.M.G. Zwarts.
Reprint from DME/NAE Quarterly Bulletin 1978(3), October 1978.

THE USE OF SHOCK TUBE AND SHOCK WAVE CONCEPTS IN THE PHYSICS OF ELECTRICAL
AND OPTICAL GAS DISCHARGES, by M.M. Kekez, A.H. Makomaski, P. Savic. Reprint
from DME/NAE Quarterly Bulletin 1978 (3), October 1978.

ISOTHERMAL FORGING AT THE NATIONAL AERONAUTICAL ESTABLISHMENT, by R.L.
Hewitt, J.-P.A. Immarigeon, W. Wallace, A. Kandeil, M.C. de Malherbe. Reprint from DME/
NAE Quarterly Bulletin 1978(4), January 1979.

SECTIONAL VERSUS FULL MODEL WIND TUNNEL TESTING OF BRIDGE ROAD DECKS, by
R.L. Wardlaw. Reprint from DME/NAE Quarterly Bulletin 1978(4), January 1979.

A COMPARISON OF THE TURBULENT CHARACTERISTICS OF CUMULUS CLOUDS MEASURED
NEAR YELLOWKNIFE AND THUNDER BAY, by J.I. MacPherson. Reprint from DME/NAE
Quarterly Bulletin 1979(1), April 1979.

INDIRECT MEASUREMENT OF TURBULENT SKIN FRICTION, by Gary M. Elfstrom. Reprint from
DME/NAE Quarterly Bulletin 1979(1), April 1979.

DESIGN OF GAS PIPELINE STATION CONTROLLER USING HYBRID COMPUTER MODELS, by
R.E. Gagne, B.D. MacIsaac, G.F. Crate, G.F. Moellenkamp, A.B. Baqui, and F. Farmer.
Reprint from DME/NAE Quarterly Bulletin 1979(2), July 1979.

A RAILWAY TRACK SWITCH THAT OPERATES IN SNOW AND ICE, by D.B. Coveney. Reprint
from DME/NAE Quarterly Bulletin 1979(2), July 1979.

SEDIMENT LOAD UNDER WAVES AND CURRENTS, by D.H. Willis. Reprint from DME/NAE
Quarterly Bulletin 1979(3), October 1979.

A WIND TUNNEL INVESTIGATION OF A RETRACTABLE FABRIC ROOF FOR THE MONTREAL
OLYMPIC STADIUM, by H.P.A.H. Irwin, R.L. Wardlaw. Reprint from DME/NAE Quarterly
Bulletin 1979(3), October 1979.

CONCEPTUAL DESIGN STUDY OF A HIGH SPEED MAGLEV GUIDED GROUND TRANSPORTA-
TION SYSTEM, by W.F. Hayes. Reprint from DME/NAE Quarterly Bulletin 1979(3),
October 1979.

NAE CONVAIR 580 AEROMAGNETICS PROGRAM, by C.D. Hardwick. Reprint from DME/NAE
Quarterly Bulletin 1979(4), January 1980.

URBAN TRAFFIC SIGNAL CONTROL FOR FUEL ECONOMY, by G.S. Messenger, D.B. Richardson,
P.W.U. Graefe, I.H. Mufti. Reprint from DME/NAE Quarterly Bulletin 1979(4), January
1980.
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PART IV - LABORATORY TECHNICAL REPORTS

National Aeronautical Establishment

Flight Research Laboratory

LTR-FR-57 Tests of a Reverse Flow Outside Air Temperature -robe for Use on Cloud Physics
Research Aircraft, by D.F. Daw, January 1977.

LTR-FR-58 Additional High Speed Icing Wind Tunnel Tests of Outside Air Temperature Probes
for Use on NAE Cloud Physics Research Aircraft, by D.F. Daw, May 1977.

LTR-FR-59 Effects of Aerodynamic Interference on the Atmospheric Environment Service
Particle Measuring Devices Mounted on the NAE Twin Otter, by A.M. Drummond,
February 1977.

LTR-FR-60 A Cumulus Cloud Seeding Experiment for Forest Fire Control - NAE Participa-
tion and Results for 1976, by J.I. MacPherson, August 1977.

LTR-FR-62 Wind Tunnel and Flight Tests of Temperature Probes Used on the NAE T-33 and
Twin Otter Atmospheric Research Aircraft, by J.I. MacPherson, January 1978.

LTR-FR-64 The NAE Convair 580 Research Aircraft - An Up-Date for Potential Users, by
C.D. Hardwick, May 1978.

LTR-FR-65 NAE Twin Otter Flights in Support of the 1978 A & AEE Helicopter Icing Trails,
by J.I. MacPherson, April 1978.

LTR-FR-67 A Cumulus Cloud Seeding Experiment for Forest Fire Control - NAE Participa-
tion and Results for 1977, by J.I. MacPherson, June 1978.

LTR-FR-69 Automatic Aeromagnetic Compensation, by B.W. Leach, March 1979.

LTR-FR-70 A Cumulus Cloud Seeding Experiment for Forest Fire Control - NAE Participa-
tion and Results for 1978, by J.I. MacPherson, April 1979.

LTR-FR-72 A Comparitive Assessment of Bacillus Thuringiensis Formulations for the NAE
Flying Spot Scanner, by A.M. Drummond, April 1979.

LTR-FR-73 Photography for the Flying Spot Scanner Repeatability, Accuracy and Resolution,
by A.M. Drummond, May 1979.

LTR-FR-75 A Summary of Joint U.S. - Canadian Augmentor Wing Powered-Lift STOL
Research Programs at the AMES Research Center, NASA, 1975-1980, by
W.S. Hindson, G.H. Hardy, R.C. Innis, NASA, July 1980.

LTR-FR-77 Canadian Participation in Hiplex 1979 (AES Internal Report No. APRB 110 P 34),
by J.I. MacPherson, (R.S. Schemenauer, G.A. Isaac, J.W. Strapp) AES, October
1980.
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LTR-FR-78 The NAE Software Aeromagnetic Compensation System, by J.E. Jordan, December
1980.

LTR-FR-79 Prospects for Heavy Lift Air Vehicles Utilizing Buoyancy Comments on a Canadair
Feasibility Study, by D.W. Laurie-Lean, April 1981.

LTR-FR-80 The N.A.E. Twin Otter Atmospheric Research Aircraft, by J.I. MacPherson,
J.M. Morgan and K. Lum, March 1981.

High Speed Aerodynamics Laboratory

LTR-HA-29 Pressure Measurements of Spatial Instability in an Acoustically Forced Jet, by
B.H.K. Lee and L.F. Payne, August 1977.

LTR-HA-30 Some Measurements of the Properties of a Co-Axial Jet, by B.H.K. Lee, September
1977.

LTR-HA-06 Information for Users of the National Research Council's 5ftx5ft Blowdown Wind
Tunnel at the National Aeronautical Establishment, by D. Brown, September 1977.
Third Edition.

LTR-HA-33 The Manufacture of Turbulence Screens to Replace Original Equipment in the NAE
5' x 5' Blowdown Wind Tunnel Tooling Assembly Drawing #B47320, by E.J. Cox
and R.H. Piper, October 1978.

LTR-HA-34 Analysis of the Boundary Layer Development on the Side Walls of the NAE 2-D
Test Facility, by Y.Y. Chan, F.C. Tang, S.M. Wolfe (summer student), November
1978.

LTR-HA-35 A General Procedure for the Reduction of Calibration Data from Wind Tunnel
Balances, by R.D. Galway, December 1978.

LTR-HA-36 A General Approach to the Application of Force Balance Tares in Wind Tunnel
Testing, by R.D. Galway, December 1978.

LTR-HA-37 A Method for Computing 2-D Wind Tunnel Wall Interference Effects Allowing for
Variable Porosity along Floor and Ceiling, by D.J. Jones, February 1979.

LTR-HA-38 A Theoretical Study of the Response of a Wing to Quasi-Stationary Correlated
Noise Inputs, by B.H.K. Lee, May 1979.

LTR-HA-41 Multi-Model Response of a Wing to Non-Stationary Loads Using a Time Segmenta-
tion Technique, by B.H.K. Lee, June 1979.

LTR-HA-42 Computation of Transonic Flow Past Slender Bodies of Revolution: Pt. I - Equi-
valent Body, Thickness Case; Pt. II - Lift Effect, by Y.Y. Chan, S. Seager (sum-
mer student), August 1979.

LTR-HA-32 Results of Flow Measurements made in the Settling Chamber and in the Transonic
Test Section of the NAE 5ftx5ft Trisonic Blowdown Wind Tunnel in February-
March, 1976 (prior to the refurbishing of the settling chamber), by D. Brown,
September 1980.

LTR-HA-39 A Description of the NAE Two-Dimensional Transonic Small Disturbance Computer
Method, by D.J. Jones and R.G. Dickinson (summer student), January 1980.
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LTR-HA-40 Description, Stress Analysis and Elementary Vibration/Flutter Analysis of the NAE
Articulated Sting for External Store Load Measurement, by D. Brown, December
1980.

LTR-HA-43 Comparison of Two Methods for the Reduction of Free Decaying Data in Aircraft
Flutter Tests, by B.H.K. Lee and D.J. Jones, January 1980.

LTR-HA-44 A Fast Poisson Solver and Its Applications, by Y.Y. Chan and S. Seager (summer
student), January 1980.

LTR-HA-45 An Investigation of Possible Heat Transfer Effects on Measurements in the NAE
2-D Test Facility, by L.H. Ohman, February 1980.

LTR-HA-47 Boundary Layer Development on Perforated Walls in Transonic Wind Tunnels, by
Y.Y. Chan, February 1980.

LTR-HA-51 Evaluation of Three-Dimensional Wall Interference Corrections from Boundary

Pressure Measurements, by M. Mokry, October 1980.

LTR-HA-52 Acoustic and Wall Pressure Measurements with a 1/36 scale Model of the NAE
5' x 5' Blowdown W/T Diffuser System and Exhaust Stack for Various Forms of
Wide-Angle Diffuser Screens, by P.C. Tang and D. Brown, March 1981.

LTR-HA-53 On the Representation of Axisymmetric Bodies by Sources along the Axis, by
D.J. Jones, February 1981.

LTR-HA-54 A Computer Program for Prediction of Aerodynamic Characteristics for Slender
Bodies at Angles of Attack, by Y.Y. Chan, September 1981.

LTR-HA-55 A Review of CANADAIR's Analytical Method for the Prediction of Flutter
Characteristics of CF-5 Aircraft, by B.H.K. Lee, April 1981.

LTR-HA-56 Analysis of Flutter Flight Test Data for LAU-5003/A Configurations on the CF-5
Aircraft, by B.H.K. Lee, September 1981.

LTR-HA-57 Computation of Transonic Flow Field about Slender Aircraft, by Y.Y. Chan,
M. Provencher (summer student), October 1981.

Low Speed Aerodynamics Laboratory

LTR-LA-207 An Investigation of the Aerodynamics Drag of Spray Boom Configurations on
Conair DC-6 Aircraft, by R.H. Wickens, January 1977.

LTR-LA-211 The Effect of a Passing Vehicle and an Ambient Crosswind on a Triangular Roadside
Warning Device, by C.D. Williams, February 1979.

LTR-LA-212 A Wind Tunnel Investigation of the Proposed St. Johns River Bridge, Jacksonville,
Florida, by H.P.A.H. Irwin, January 1977.

LTR-LA-213 A Wind Tunnel Investigation of Smoke Stack Performance for the Polar VII
Icebreaker, by C.D. Williams and R.L. Wardlaw, February 1977.

LTR-LA-214 Wind Tunnel Measurements of the Aerodynamic Forces and Surface Pressures on a
Submerged Drilling Pipe Fairing, by M.G. Savage, A.J. Bowen and K.R. Cooper,
July 1977.
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LTR-LA-216 Wind Tunnel Measurements of Wind-Induced Noise Produced by Slater Transmission
Line Conductor Spacer-Dampers, by C.D. Williams, August 1977.

LTR-LA-218 A Wind Tunnel Investigation of the Aeroelastic Behaviour of the Alcan Alumina
Plant Digester Towers, Shannon, Eire, by C.D. Williams, November 1978.

LTR-LA-219 Aircraft Wake Vortices and Their Effects on Aerial Spray Deposition, by
R.H. Wickens, March 1977.

LTR-LA-220 A Wind Tunnel Investigation of a Steel Design for the St. Johns River Bridge,
Jacksonville, Florida, by H.P.A.H. Irwin, M.G. Savage, R.L. Wardlaw, February
1978.

LTR-LA-221 Further Experiments on a Full Aeroelastic Model of the Lions' Gate Bridge,
by H.P.A.H. Irwin, May 1978.

LTR-LA-222 Correction of Distortion in Fluctuating Pressure Measurements, by H.P.A.H. Irwin,

K.R. Cooper, February 1980.

LTR-LA-223 Additional Mass and Inertia Effects for Dynamic Sectional Bridge Models, by
W.F. Campbell, May 1978.

LTR-LA-224 Truck Fuel Savings through the Use of Trailer Skirts and Trailer Rear-Corner
Rounding, by K.R. Cooper, May 1978.

LTR-LA-225 Wind Tunnel Tests on the La Prade Heavy Water Plant Flare Tower, by K.R. Cooper,
July 1978.

LTR-LA-226 Additional Water Tunnel Investigations into Methods of Dust Loss Control for the
Port Alfred Bauxite Ore Ship Unloaders, by C.D. Williams, June 1978.

LTR-LA-228 A Wind Tunnel Investigation of the Montreal Olympic Stadium Roof, by
H.P.A.H. Irwin, R.L. Wardlaw, K.N. Wood, K.W. Bateman, May 1979.

LTR-LA-229 A Wind Tunnel Investigation of Wind Velocity in Air Terminal Doorways,
by M.G. Savage, D. Muir, H.P.A.H. Irwin, R.L. Wardlaw, January 1979.

LTR-LA-230 A Streamtube Concept for Lift; With Reference to the Maximum Size and Configu-
ration of Aerial Spray Emissions, by R.H. Wickens, February 1979.

LTR-LA-231 A Wind Tunnel Investigation of Surface Pressures on the Montreal Olympic Stadium
Tower, by H.P.A.H. Irwin, K.N. Wood, June 1979.

LTR-LA-232 Investigation of Wind Effects on a Suspended Ore Conveyor, Similkameen River,
B.C., by H.P.A.H. Irwin, M.G. Savage, August 1979.

LTR-LA-233 Design and Use of Spires for Natural Wind Simulation, by H.P.A.H. Irwin, August
1979.

LTR-LA-234 Model Studies of the Wind Resistance of Two Loose-Laid Insulated Roofing Sys-
tems, by R.J. Kind, R.L. Wardlaw, May 1979.

LTR-LA-236 Performance Measurements of a Straight-Bladed Variable Pitch, Vertical Axis
Wind Turbine, by P. Waudby-Smith, July 1979.

LTR-LA-237 Determination of Velocity Correction Factors for a Sampling Probe With and
Without Filter or Impactor, by J.W. Tanney, October 1979.
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LTR-LA-239 Study of Snow Accumulation on the Removable Roof of the Montreal Olympic
Stadium, by R.J. Kind, H.P.A.H. Irwin, October 1979.

LTR-LA-240 Determination of Velocity Correction Factors for a Sampling Probe With and
Without Instack Filter Assembly Inco Metals, by B. Robinson, December 1979.

LTR-LA-241 Pressure Differences in Grain Elevator Weigh Scales, Port of Montreal, by
H.P.A.H. Irwin, December 1979.

LTR-LA-242 A Simple Semi-Directional Sensor for Wind Tunnel Studies of Pedestrian Level
Winds, by H.P.A.H. Irwin, May 1980.

LTR-LA-243 Aerodynamic Drag of Automobiles with Roof Mounted Equipment, by
Y. Nishimura, J. Friedel, R. Gwilt, April 1980.

LTR-LA-244 Wind Tunnel Investigation of the Palmerston Bridge, Pugwash, N.S., by
H.P.A.H. Irwin, K. Duffy, M.G. Savage, July 1980.

LTR-LA-246 An Investigation of the Aerodynamic Stability of Slender Sign Bridges, Calgary,
by H.P.A.H. Irwin, M. Peeters, July 1980.

LTR-LA-247 Calibration of Hiyoshi Tube S101-Nl Hot Wire Anemometer S/N 6555 for Velocity
Ranges of 0.5 to 6 metres/sec and 5 to 40 metres/sec., by B. Robinson, October
1980.

LTR-LA-250 The Performance Specification for a Data Acquisition, Reduction and Control
System for the NRC/LSAL 2m x 3m Wind Tunnel, by C.D. Williams, R.T. Brown,
R. Dufault, R. Rennick, J. Wale, March 1978.

LTR-LA-253 Calculation of Thrust, Power and Slipstream Flow Characteristics of Infinite- and
Four-Bladed Propellers Having Optimum Blade Load Distribution, by R.H. Wickens,
April 1981.

LTR-LA-254 Wind Tunnel Tests on the Behaviour of the Proposed Mobile Roof for the
Montreal Olympic Stadium During Retraction and Deployment in Wind, by
R.J. Kind, R.L. Wardlaw, April 1981.

Structures and Materials Laboratory

LTR-ST-899 Modifications to FALSTAFF that were Required for Operations on a 16 k PDP-8e
Minicomputer, by R. Hangartner, February 1977.

LTR-ST-912 Measured Illumination Characteristics of the 1971 and 1972 Headlamps, by
A.L. Harrison, May 1977.

LTR-ST-913 Measured Illumination Characteristics of the 1974 Headlamps. Part 2 - The E.C.E.

Headlamps, by A.L. Harrison, May 1977.

LTR-ST-918 Evaluation of Input Electrics and Output Photometrics of E.C.E.-Type

Automobile Headlamps Equipped with Proposed Long-Life H4 Halosen Bulbs,
Compared to Conventional and Laboratory Standard H4 Bulbs, by R.G. Brown,
A.L. Harrison, May 1977.

LTR-ST-932 Finite Elements Programs for Aerospace Structural Analysis, by J.J. Kacprzynski,
April 1977.
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LTR-ST-943 Electrochemical Cells Based on Alkali Metal and Transition Metal Disulfides, by
J.M. Trenouth, September 1977.

LTR-ST-944 Headlight Illumination Measurements in Real Traffic Situations. Part 1. A Pilot
Study to Evaluate the Data Acquisition and Analysis Systems, by R. Kulchyski,
September 1977.

LTR-ST-948 An Engineering Approach to the Matrix Operator Technique for Slip Line Field
Construction, by R.D. Venter and R.L. Hewitt, November 1977.

LTR-ST-950 Preliminary NASTRAN Study of a Part of the Shaft of the J-85 Engine, by
J.J. Kacprzynski, August 1977.

LTR-ST-951 The Dissection of an Aircraft Loads Spectrum Produced by Peak-Counting
Accelerometers, by A.V. Rugienius, November 1977.

LTR-ST-956 Application of Some Finite Element Programs to Linear Elastic Fracture Mech-
anics, by J.J. Kacprzynski, November 1977.

LTR-ST-970 SFANALYS: Computer Programs for Collecting Statistics for Groups of Head-
lamp Intensity Maps, by A. Harrison, February 1978.

LTR-ST-971 SFSYNTHS: Computer Programs for Creating Mean Surface and Deviation Maps
for Groups of Headlamp Intensity Maps, by A. Harrison, February 1978.

LTR-ST-972 The Ratio Map: A Technique for Headlamp Comparison, by A. Harrison,
February 1978.

LTR-ST-974 Relationship Between the Aiming Plane and the Seating Plane of 5-3/4 Inch
Diameter SAE Headlamps (Part 3), by C. MacKenzie, February 1978.

LTR-ST-975 A Survey of Commercially-Available Fatigue-Monitoring Systems, by G. Campbell,
March 1978.

LTR-ST-982 Electron Microprobe Examination of MAR-M200 Superalloy - Tungsten Wire
Composite, by A.Y. Kandeil and R.T. Holt, March 1978.

LTR-ST-987 Ascertaining the Effects of Atmospheric Factors during Visual Detection Experi-
ments in Automobile Headlighting, by P. Huculak, May 1978.

LTR-ST 998 A Study of Bird Impacts on Monolithic Aircraft Windshields, by A.J. Bosik,
J.B.R. Heath and R.W. Gould, April 1978.

LTR-ST-999 Hot Isostatic Processing of IN-738 Turbine Blades, by W. Wallace, G. Van Drunnen,
J. Liburdi and T. Terada, June 1978.

LTR-ST-1001 Development of a Complete Software Module to Interface a CSPI MAP300 Fast
Array Processor to an Interdata 32 Bit Computer, by C.P. Swail, June 1978.

LTR-ST-1016 Measured Illumination Characteristics of the 1976 Headlamps, by A.L. Harrison,
August 1978.

LTR-ST-1034 Approximate Numerical Evaluation of Stress Intensity Coefficients for Corner
Cracks and Thumbnail Cracks in Tension Specimens, by J.J. Kacprzynski, August
1978.
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LTR-ST-1042 Design and Initial Development of a Pilot Scale Isothermal Forging Facility, by
R.L. Hewitt, December 1978.

LTR-ST-1103 Use of the N.A.E. Computer Program Libraries to Accomplish an Illuminance
Measurement and Analysis Task, by A.L. Harrison, October 1979.

LTR-ST-1113 Vehicle Installation and Photometrically-Determined Aim for Certain Headlamps.
Part (1) - Discussion of the Installation and Aiming Procedures, by A. Harrison,
October 1979.

LTR-ST-1114 Vehicle Installation and Photometrically-Determined Aim for Certain Headlamps.
Part (2) - Headlamps Mounted in Cart 4, by A. Harrison, October 1979.

LTR-ST-1115 Vehicle Installation and Photometrically-Determined Aim for Certain Headlamps.
Part (3) - Headlamps Mounted in Cart 5, by A. Harrison, October 1979.

LTR-ST-1116 Vehicle Installation and Photometrically-Determined Aim for Certain Headlamps.
Part (4) - Headlamps Mounted in the Test Cars, by A. Harrison, October 1979.

LTR-ST-1117 Vehicle Installation and Photometrically-Determined Aim for Certain Headlamps.
Part (5) - Replacement Headlamps of Meteor 2 (1974) and Revised Aim for
Headlamps of Cart 5/ S.A.E. (1975), by A. Harrison, October 1979.

LTR-ST-1118 Application of Finite Element Programs - APES, ASAS and MARC to Linear
Fracture Mechanics, by J.J. Kacprzynski, March 1979.

LTR-ST-1126 Calibration of Photo-Transducers Used in a Highway Illumination Study of Auto-
mobile Headlamps, by R. Kulchyski, November 1979.

LTR-ST-1132 Heat Treatment of AISI 440C Stainless Steel Castings, by W. Wallace, W. Wiebe
and M.K. Allan, December 1979.

LTR-ST-1136 Alteration to the Weight of the Lifting Frame of the Avery Standard Force Machine,
by G.R. Cowper, January 1980.

LTR-ST-1137 Load Tables for the Automated Avery 100000 lb Standard Force Machine, by
G.R. Cowper and R.V. Blais, January 1980.

LTR-ST-1139 Shoulder Joint Structural Loading Test. Test Procedure NAE-ST-TP79-1, by
R. Scott and P. Adams, January 1980.

LTR-ST-1141 Failure Analysis of a Pair of Halsted Surgical Forceps, by W. Wiebe and R.V. Dainty,
January 1980.

LTR-ST-1146 The Extrusion of 713LC Powder Below the y' Solvus, by R.T. Holt, February 1980.

LTR-ST-1174 Developments for Industrial Applications of NRCC Real-Time Photogrammetry
System. Detailed Systems Requirements for the Hybrid (NRCC/Leigh) System
Approach, by C.I. Perratt, May 1980.

LTR-ST-1178 The Solution of Fracture Mechanics Problems with Existing Finite Element
Programs, by J.J. Kacprzynski, May 1980.

LTR-ST-1179 Fatigue Crack Growth Methodology in Aluminum Center Cracked Sheet Specimens,
by P. Huculak, June 1980.
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LTR-ST-1219 A Survey of Fatal Aircraft Accidents Involving Metal Fatigue - Final Report,
by G.S. Campbell, December 1980.

LTR-ST-1224 Le Choix des Materiaux pour Turbines h Gaz: Cas des Superalliases, par
J.-P.A. Immarigeon, February 1981.

LTR-ST-1243 First Submission of Acoustic Emission Data from NAE Tracker Fatigue Test, by
D.P. Williams, March 1981.

LTR-ST-1245 Threshold Fatigue Crack Growth for Aluminum Alloy, 2024-T3, by P. Huculak,
May 1981.

LTR-ST-1246 Review of Canadian Aeronautical Fatigue Work 1979-81, by G.S. Campbell,
March 1981.

LTR-ST-1257 Momentum Transfer in Bird Impacts, by J.B.R. Heath, R.W. Gould and
G.R. Cowper, April 1981.

LTR-ST-1263 Tracker Fatigue Test: Load Analysis and Discussion, by G.F.W. McCaffrey, May
1981.

LTR-ST-1285 Development of Non-Destructive Inspection Probability of Detection Curves Using
Field Data, by D. Simpson, August 1981.

LTR-ST-1286 Crack Propagation Measurement Techniques for Use in Threshold Fatigue Studies,
by R.L. Hewitt, November 1981.

LTR-ST-1290 An Improved Rainflow Counting Method, by I. Kilborn and D.P. Williams,
September 1981.

LTR-ST-1309 Tensil .632, An Automated Tensile Test in MTSIBASIC, by T. Terada, November
1981.

LTR-ST-1310 Conversion of Testing Rates to Frequencies in MTS/BASIC, by T. Terada,
November 1981.

LTR-ST-1314 Measurement of Crack Length Using Compliance Techniques, by R.L. Hewitt,
November 1981.

LTR-ST-1315 Auto.natic Computer Controlled Constant Load Amplitude Fatigue Crack Growth
Rate Testing According to ASTM E647-78T, by R.L. Hewitt, November 1981.

Unsteady Aerodynamics Laboratory

LTR-UA-41 Dynamic Stability Testing in Wind Tunnels, by K.J. Orlik-Ruckemann, March 1977.

LTR-UA-42 Subsonic Measurement of Pressure Fluctuations in the NAE 30 in. x 16 in. Wind
Tunnel, by J.G. LaBerge, March 1978.

LTR-UA-43 Feasibility Study of Equipment for Dynamic Stability Testing in a Large Low-Speed
Wind Tunnel, by K.J. Orlik-Ruckemann, E.S. Hanff, C.R. Anstey, May 1978.

LTR-UA-46 An Exploratory Field Study of Airborne Vapour and Aerosol Drift from Forest
Spraying Operations in New Brunswick, by R.S. Crpbbe, January 1979.
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LTR-UA-47 A Gradient-Transfer Model for the Long Range Drift and Deposition of an Aerosol
Cloud - Results for the New Brunswick Scenario, by R.S. Crabbe, February 1979.

LTR-UA-48 Feasibility Study on Dynamic Calibrators for Dynamic Stability Testing in Two
Large Wind Tunnels, by K.J. Olik-Ruckemann, E.S. Hanff, C.R. Anstey,
K.B. Kapoor, March 1979.

LTR-UA-49 Determination of Fenitrothion Concentration in Ambient Air, by M. Krzymien,
April 1979.

LTR-UA-50 New Oscillatory Roll Apparatus and Results on Direct, Cross and Cross-Coupling
Subsonic Moment Derivatives for an Aircraft-Like Model, by E.S. Hanff,
K.J. Orlik-Ruckemann, K.B. Kapoor, B.E. Moulton, J.G. LaBerge, September 1979.

LTR-UA-51 Conceptual Design Study of Equipment for Design Stability Testing in a Large
"Trisonic" Wind Tunnel, by K.J. Orlik-Ruckemann, E.S. Hanff, C.R. Anstey,
K.B. Kapoor, June 1979.

LTR-UA-52 New Brunswick Forestry Spray Operations: Field Study of the Effect of Atmos-
pheric Stability on Long-Range Pesticide Drift, by R.S. Crabbe, L. Elias,
M. Krzymien, S. Davie, February 1980.

LTR-UA-53 A New Concept for Dynamic Stability Testing, by M.E. Beyers, September 1980.

LTR-UA-54 Sample Collection and Field Analysis of Tris (2-ethyl Hexyl) Phosphate Used in a
Study of Pesticide Spray Drift, by M. Krzymien, April 1980.

LTR-UA-55 Dynamic Wind Tunnel Tests of the Shuttle External Tank Cable Trays at Subsonic
Speeds, by J.G. LaBerge, February 1981.

LTR-UA-56 New Brunswick Forestry Spray Operations: Measurement of Atmospheric
Fenitrothion Concentrations near the Spray Area, by L. Elias, M. Krzymien,
R.S. Crabbe, S. Davie, September 1980.

Division of Mechanical Engineering

Analysis Laboratory

LTR-AN-31 Hybrid Computer Model of SRMS End Effector Position Feedback, by I.H. Mufti,
J.W. Goodanetz*, R.E. Gagne, June 1978.

LTR-AN-32 Simple Graphics for the LEKTROMEDIA Terminal-User Manual Dov Lazar, by
R.E. Gagne, G.P. VanBlokland, June 1978.

LTR-AN-33 Comparison between the ASAD Digital Model and the NRC/DME Hybrid Model
of the SRMS Arm, by J.W. Goodanetz, R.E. Gagne, I.H. Mufti, January 1979.

LTR-AN-34 An Interpretation Aid for Shallow Refraction Seismic Data Using the Commodore
Pet, by R.E. Gagne, R.M. Gagne*, February 1979.

J.D. Kendall Consultants Ltd., under contract to NRC/DME.
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LTR-AN-35 CIRBUG - An On-Line Interactive Package for Setup and Checkout of Analog
Computer Circuits in a Hybrid Environment, by B.D. Maclsaac, February 1979.

LTR-AN-36 SRMS Structural Stiffness Sensitivity Study for 32K Payload Using the DME/JDK
Hybrid Computer Model, by J.W. Goodanetz, I.H. Mufti, R.E. Gagne, July 1979.

LTR-AN-37 A Set of FORTRAN Function Generation Subroutines, by D. Costandi (summer
student), July 1979.

LTR-AN-38 FORTRAN Subroutines for the Computation of Steady-Flow Fluid Resistance in
Pipes, Valves and Fittings, by J.R. Amyot, D. Costandi, September 1979.

LTR-AN-39 A Preprocessor for Fortran Programs for the Design of the Variable Data Base, by
F.T. Stock, R.E. Gagne, October 1979.

LTR-AN-40 SRMS Joint Control Parameter Sensitivity Study for 32K Payload Using the DME/
JDK Hybrid Computer Model, by J.W. Goodanetz, R.E. Gagne, I.H. Mufti, October
1979.

LTR-AN-41 The Creepage and Spin Quantities for NRC Curved Track Simulator, by I.H. Mufti,
R.V. Dukkipati, September 1980.

LTR-AN-42 HYSTAN - A Standard Architecture for Hybrid Computer Models, by R.E. Gagne,
August 1980.

LTR-AN-43 A Prototype Function Generation Package for the TMS 9900 Microprocessor,
by G. B6land, August 1980.

LTR-AN-44 A Performance Study of the PACER 100 and the VAX 11/780, by V.J. Thomson,
March 1981.

LTR-AN-45 Data Analysis for Pipeline External Metal Loss at TransCanada Pipelines, by
V.J. Thomson, March 1981.

LTR-AN-46 Graphic Translater - Programmer's Manual, by Daniel Doliska, (summer student),
August 1981.

LTR-AN-47 Track Data Preparation Programs for Railway Vehicle Dynamics, by J.R. Amyot,
G.A. Camir6, (summer student), September 1981.

Arctic Vessel and Marine Research Institute

LTR-SH-211 Yacht Research at NRC, by D.C. Murdey, May 1977.

LTR-SH-241 Drag and Sideforces of Some Steelnose Fairings, by M. Michailidis, December 1978.

LTR-SH-242 Comparative Cable Fairing Tests Leading to a Modification of a Basic Flexnose
Fairing, by M. Michailidis, January 1979.

LTR-SH-244 Construction of a Plug for Manufacture of Albacore Class Sailing Dinghies, by
D.C. Murdey, March 1979.

LTR-SH-249 The Measurement of Sail Boat Hull Shape using a Photogrammetric Method,
by D.C. Murdey, and M.C. van Wijk*, April 1979.

Photogrammetric Research.

--
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LTR-SH-256 Hardware Interface for Ship Model Milling Machine to PDP 11/60 Computer,
by Y.P. Seguin, April 1979.

Control Systems and Human Engineering Laboratory

LTR-CS-162 Experimental Apparatus for Voltage-Clamp Experiments on the Lobster Giant
Nerve Fibre under Constant Magnetic Field Exposure, by J.L. Schwartz, January
1977.

LTR-CS-163 Cross Assembler for the M6800 Microprocessor, by R.W. Gellie, February 1977.

LTR-CS-164 PDPM68 Object Code Formatter for M6800 Microprocessor, by R.W. Gellie,
February 1977.

LTR-CS-165 CAMAC Handler, by R.W. Gellie, March 1977.

LTR-CS-166 MBD Software Support, by R.W. Gellie, April 1977.

LTR-CS-167 CAMAC Special FORTRAN Subroutines, by R.W. Gellie, March 1977.

LTR-CS-168 CAMAC Hardware List, by R.W. Gellie, April 1977.

LTR-CS-170 Need for Industrial Sensors: A Compilation of Sensor Needs as Identified by
Surveys Conducted by the NRC Associate Committee on Automatic Control and
a Suggested Procedure for their Development, by L.K. Nenonen, March 1977.

LTR-CS-171 On the Role of the Control Systems and Human Engineering Laboratory in the
Development and Implementation of Improved Industrial Process and Production
Control Systems, by L.K. Nenonen, March 1977.

LTR-CS-173 High Resolution Densitometric Profiles of Human Chromosomes: Rationale and
Analysis of a Complete Metaphase Spread, by R.I. Barnett, C. Romero-Sierra,
P. Hamill, May 1977.

LTR-CS-174 NRC Stressalyser Operating Handbook, by L. Buck, G. Green, F. Hyde, C.D. Isnor,
R. Leonardo, June 1977.

LTR-CS-176 High Speed Electrodynamic Maglev Guided Ground Transportation System Con-
ceptual Design Study, by W.F. Hayes, September 1977.

LTR-CS-177 Executive Summary of High Speed Maglev Guided Ground Transportation System
Conceptual Design Study, by W.F. Hayes, October 1977.

LTR-CS-178 Preliminary Evaluation of a Radial Inflow Viscometer for Lubricating Oils, by
H.G. Tucker, W.F. Hayes, J.W. Tanney, November 1977.

LTR-CS-179 MC6800 Microprocessor Module, by R.W. Gellie, December 1977.

LTR-CS-180 8K Microprocessor Memory Module, by R.W. Gellie, December 1977.

LTR-CS-182 Structural Analysis of Proposed Maglev Vehicle Body Shell, by W.F. Hayes,
H.G. Tucker, S.J. Flannery, W.K. Rule, June 1980.

LTR-CS-186 Relocatable Integer/Floating Point Library for M6800 Systems, by R.W. Gellie,
G. Valiant, December 1977.
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LTR-CS-187 REALX - Eutended Floating Point Math Package for the M6800, by R.W. Gellie,
December 1977.

LTR-CS-188 BCDIO - Input/Output Formatter for the M6800, by R.Wo Gellie, December
1977.

LTR-CS-190 Influence of a High Intensity Magnetic Field on the Lobster Giant Axon Membrane,
by J.L. Schwartz, April 1978.

LTR-CS-191 Use of the Flowmeter/Viscometer Patent Specification to Define Passage Sensor
Geometry, by H.G. Tucker, W.F. Hayes, March 1978.

LTR-CS-192 Stressalyser-CRT Driver Interface Module, by F. Hyde, June 1978.

LTR-CS-193 Stressalyser Data Tape Decoder Module, by F. Hyde, August 1978.

LTR-CS-194 Stressalyser Data Decoding Software, by C.D. Isnor, June 1978.

LTR-CS-196 Design Proposal of a Guideway Mechanical Lateral Restraint Means for a High Speed
Electrodynamic Maglev Transportation System, by W.F. Hayes, H.G. Tucker,
February 1979.

LTR-CS-199 Generation of Random Samples Using Non-Parametric Methods, by C.S. Phan,
March 1979.

LTR-CS-201 The Role of Proprioception in Locating Targets, by L. Buck, June 1979.

LTR-CS-204 Comparisons of Systems and Strategies in Stressalyser Performance, by L. Buck,
C.D. Isnor, R. Leonardo, January 1980.

LTR-CS-206 Circadian Rhythms of Performance Among Workers in the Arctic, by L. Buck,
January 1980.

LTR-CS-208 Cross Assembler for the MC6809 Microprocessor, by R.W. Gellie, March 1980.

LTR-CS-209 Locating Movement End-points by Detecting Movement Reversals, by L. Buck,
C.D. Isnor, R. Leonardo, June 1980.

LTR-CS-210 Variability of Aim as a Cause of Overshooting, by L. Buck, August 1980.

LTR-CS-214 A Simple Multi-Tasking Scheme to Resolve Large Memory Problems under RSX
(M/D) System, by G. Jeng, March 1981.

LTR-CS-215 A Graphics Display System for Interactive Computer Modelling, by G. Jeng,
March 1981.

LTR-CS-216 Graphic Digitizer Support for the PDP-11, by R.W. Gellie, April 1981.

LTR-CS-218 CAMAC Support Under RSX-11M, by R.W. Gellie, K.J. Trumbley, May 1981.

LTR-CS-219 CAMAC Lam Grader Module, by R.W. Gellie, F.H. Hyde, May 1981.

LTR-CS-220 Microprocessor Control of a Sheet Metal Roll-Forming Line, by R.W. Gellie,
S. Craig, F.H. Hyde, K.J. Trumbley, June 1981.

LTR-CS-221 A Communication System for Distributed Industrial Control, by R.W. Gellie,
K.J. Trumbley, June 1981.
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LTR-CS-223 Crane Scheduling with Interference Constraints, by M. Dennison, September 1981.

LTR-CS-224 Dynamometer Controller, by F.H. Hyde, September 1981.

Engine Laboratory

LTR-ENG-60 Vibration Measurements on a Gas Turbine Dynamometer Test Rig at the Engineer-
ing Department, Carleton University, by E.H. Dudgeon, I.R.G. Lowe, March 1977.

LTR-ENG-62 Some Experiments on ACV Drag over Snow and Ice, by H.S. Fowler, May 1977.

LTR-ENG-67 Some Preliminary Results of an Investigation into the Ram Air Effects on Auto-
mobile Cooling, by U.W. Schaub, R.W. Bassett, May 1977.

LTR-ENG-70 An Improved Dust/Spray Skirt for Air Cushion Vehicles, by H.S. Fowler, G.S. Bond,
December 1977.

LTR-ENG-71 Urban Traffic Signal Control for Fuel Economy, by G.S. Messenger, D.J. Rudnitski,
March 1978.

LTR-ENG-76 The NRC Hospital Air Bed: Conceptual Guidelines for the Mark II Cairbed and
Some Evaluations of the Mark I Cairbed, by U.W. Schaub, May 1978.

LTR-ENG-77 DISA Torsiograph - A Test of Susceptibility to Transverse Vibrations near the
Torsional Resonant Frequency, by I.R.G. Lowe, T.H. Hammell, May 1978.

LTR-ENG-81 A Wind Tunnel Study of Ram Air Effects on the Air Side Cooling System Per-
formance of a Typical North American Passenger Car, by U.W. Schaub, July 1978.

LTR-ENG-86 Evaluation of a Hydraulic Pump and Motor Set, by I.R.G. Lowe, R.J. Rimmer,

October 1978.

LTR-ENG-87 Ice Climbing Trials (HEX-5), by H.S. Fowler, October 1978.

LTR-ENG-88 Thrust Bearings for the Curved Track Simulator, by I.R.G. Lowe, January 1979.

LTR-ENG-89 An Over Water Heave Experiment with Research Air Cushion Vehicle HEX-5,
by H.S. Fowler, R.R. Smith, March 1979.

LTR-ENG-93 Precision Balancing of a Calibration Rotor, by I.R.G. Lowe, R.J. Rimmer,
October 1979.

LTR-ENG-94 Cross-Spectral Method of Measuring Acoustical Intensity - Correcting Phase
Mismatch Error by Calibrating Two Microphone Systems, by G. Krishnappa,
October 1979.

LTR-ENG-98 Experiments, Observations, and Discussion on the Design and Performance of
Low Speed Overwater ACVs, by H.S. Fowler, October 1980.

LTR-ENG-102 Investigation of Diamond Drilling Equipment Noise by Acoustic Intensity Method,
by G. Krishnappa, August 1981.

LTR-ENG-103 An Interface between the Digital Vector Filter 2 and the Tektronix 4051, by
C.C. Archibald, P.Y. Kim, August 1981.
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LTR-ENG-104 Translation of Flexible Rotor Balancing Program from FORTRAN to BASIC,
by C.C. Archibald, P.Y. Kim, August 1981.

LTR-ENG-105 User's Manual for DVF2-IEEE 488-Tektronix 4051 Flexible Rotor Balancing
System, by C.C. Archibald, P.Y. Kim, August 1981.

LTR-ENG-106 Interfacing the Digital Vector Filter 2 to a PDP 11/34 Computer, by S. Lee,
P.Y. Kim, August 1981.

LTR-ENG-107 User's Manual for DVF2-IEEE 488-PDP 11/34 Rotor Balancing System, by S. Lee,
P.Y. Kim, August 1981.

LTR-ENG-108 Interfacing the Digital Vector Filter 2 to a HP9825 Computer, by S. Lee, P.Y. Kim,
August 1981.

LTR-ENG-109 A Comparative Study of Fluid Film Bearing Coefficients, by P.Y. Kim, I.R.G. Lowe,
October 1981.

Fuels and Lubricants Laboratory

LTR-FL-97 The Friction and Wear of Some High Temperature Alloys and Composite
Bearing Materials at 538C (10000 F), by C. Dayson, J.T. Lowe, May 1977.

LTR-FL-99 Development of an Alternative High Torque Test Procedure for Automotive Hypoid
Gear Oils, by M.J. Friend, December 1977.

LTR-FL-106 Co-Operative Evaluation of Minisonic Separometer and Microsep II, by T. Hamill,
G. Moon, April 1978.

LTR-FL-167 Precision of Environment Canada "Standard Reference Method for the Determina-
tion of Lead in Motor Fuel by Atomic Absorption", Method EPS 1-AP-73-3 (Revi-
sion 1, December 1975), by P.L. Strigner, N.N. Kallio, T. Bailey, August 1980.

LTR-FL-197 Effect of Increased Fuel Supply Temperature on Fuel Economy of a Diesel
Engine (GM3-71), by B. Moyes, W. Chippior, H. Rook, November 1980.

LTR-FL-202 Determination of Diethylene Glycol Monomethyl Ether in Aviation Turbine Fuels
Using Ceric Ammonium Nitrate, by L. Gardner, D.E.A. McDill, February 1981.

LTR-FL-205 Guidelines for the Assessment of Automotive Retrofit Fuels & Lubricants &
Related Products, by M.J. Friend, March 1981.

LTR-FL-207 Solvent Evaluation for ASTM Method D2624 "Electrical Conductivity of Aviation
Fuels Containing a Static Dissipator Additive", by G. Moon, May 1981.

LTR-FL-213 Determination of Ethylene Glycol Monomethyl Ether in Aviation Gasoline by the
Ceric Ammonium Nitrate Colorimetric Procedure, by L. Gardner, D.E.A. McDill,
September 1981.

LTR-FL-214 Electrochemical Induced Ignition Associated with Glycol/Water Solutions and
Inhibition by Benzotriazole, by L. Gardner, G. Moon, September 1981.
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Gas Dynamics Laboratory

LTR-GD-46 Calibration of 'Annubar' Flow Meter System for AECL Power Projects, Sheridan
Park, by R.G. Williamson, July 1977.

LTR-GD-47 Low-Loss Collector Flue Systems with Orthogonal Branch Junctions: Model Test
Results, by R.A. Tyler, July 1977.

LTR-GD-48 Sloshing of Container-Borne Liquids Excited by Bubble Columns, by J.H.W. Lau,
P. Savic, September 1977.

LTR-GD-50 Betz Specimen Probe Test, by W.S. Carson, September 1977.

LTR-GD-51 Further Calibration of 'Annubar' Flow Meter System for AECL Power Projects,
Sheridan Park, by R.G. Williamson, January 1978.

LTR-GD-52 Preliminary Jet Cutting Tests on Ice, (replaces Lab. Memo GD-208), by R.D. Harris,
M. Mellor (US CRREL, Hanover N.H.), March 1978.

LTR-GD-56 Calibration of the Effect of Reversed Installation on a Series of Flow Measuring
Orifices, by R.G. Williamson, C.J. MacDonald (summer student), July 1979.

LTR-GD-57 Removal of Sulivan Lead and Zinc Concentrates from Conveyor Belts with High
Velocity Water Jet, by M.M. Vijay, W.H. Brierley, May 1980.

LTR-GD-58 Cutting a Fibreglass Reinforced Sheet Product with High Pressure Water Jets, by
M.M. Vijay, W.H. Brierley, August 1980.

LTR-GD-59 Drilling of Rocks with Rotating High Pressure Water Jets: Progress Report No. 1,
by M.M. Vijay, W.H. Brierley, September 1980.

LTR-GD-60 Cutting Scallop Shells with High Speed Water Jets, by M.M. Vijay, W.H. Brierley,
October 1980.

LTR-GD-61 Utilization of High Pressure Water Jets for Processing Fish, by M.M. Vijay,
W.H. Brierley, April 1981.

LTR-GD-63 Various Methods of Detection of the Passage of a Flow Meter Ball, by P. Savic,
G. Boult, October 1981.

Hydraulics Laboratory

LTR-HY-54 A Six Degree of Freedom Force Dynamometer, by E.R. Funke, July 1978.
LTR-HY-56 Miramichi Channel Hydraulic Investigation, Vols. I and II, by D.H. Willis, April

1977.

LTR-HY-58 Flow Resistance Due to Reconsolidated Ice Covers, by B.D. Pratte, October 1976.

LTR-HY-61 Breakwater Stability Tests, Coleson Cove, N.B., by G.W.T. Ashe, R.R. Johnson,
J. Ploeg, July 1977.

LTR-HY-63 Wave Loads on a Cooling Water Outfall, Coleson Cover, N.B., by G.R. Mogridge
and W.W. Jamieson, November 1977.

I, I
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LTR-HY-64 Reproduction of Prototype Random Wave Trains in a Laboratory Flume, by
E.R. Funke and E.P.D. Mansard, (in process).

LTR-HY-65 SPLSH - A Program for the Synthesis of Episodic Waves, by E.R. Funke and
E.P.D. Mansard, April 1979.

LTR-HY-66 Synthesis of Realistic Sea States in a Laboratory Flume, by E.P.D. Mansard and
E.R. Funke, August 1979.

LTR-HY-67 Model Tests of Sines Breakwater, by E.P.D. Mansard and J. Ploeg, October 1978.

LTR-HY-68 On the Meaning of Phase Spectra in the Fourier Transform of Random Wave Trains,
by E.R. Funke and E.P.D. Mansard, (in process).

LTR-HY-69 Distributed Bidirectional Serial Data Acquisition System (SERDAC), by
A.W. Wiegert and E.R. Funke, March 1980.

LTR-HY-70 Pointe Sapin Model Study, by B.D. Pratte and D.H. Willis, June 1979.

LTR-HY-71 Modelling Requirements and Techniques for Tidal Power Developments in the Bay
of Fundy, by E.R. Funke, J. Ploeg and N.L. Crookshank, March 1979.

LTR-HY-72 The Measurement of Incident and Reflected Spectra Using a Least Squares Method,
by E.P.D. Mansard, (in process).

LTR-HY-73 Synthesis by Fourier Transform Methods, by E.R. Funke and E.P.D. Mansard,
(in process).

LTR-HY-74 A Review of Wave Power Technology, by G.R. Mogridge, January 1980.

LTR-HY-75 An Introduction to GEDAP - An Integrated Software System for Experiment
Control, Data Acquisition and Data Analysis, by E.R. Funke, N.L. Crookshank
and M. Wingham, March 1980.

LTR-HY-77 Experimental Investigation on the Behaviour of Large Moored Vessels, by
B.D. Pratte, E.P.D. Mansard, J. Moes, (in process).

LTR-HY-79 The Mechanical Properties of LiCi-Doped Model Ice, by G.W. Timco, May 1980.

LTR-HY-80 Digital to Analog Converter with Straight Line Smoothing, by E.R. Funke,
N.L. Crookshank and A.W. Wiegert,

LTR-HY-81 A Simplified Approach to the Design of Tidal Power Schemes, by D. Prandle,
October 1980.

LTR-HY-82 An Evaluation of the Energy of Wind Generated Water Waves in the Coastal Areas
of Canada - Hydrotechnology Ltd., October 1980.

LTR-HY-83 A Wave Data Analysis Software System, by E.R. Funke, N.L. Crookshank,
A.M. MacIsaac, S. Gospodnetic, November 1980.
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Railway Laboratory

LTR-IN-398 Dynamics of Independently Rotating Wheelsets - A Survey of the State of the Art,
by R.V. Dukkipati, November 1978.

LTR-IN-434 Mathematical Model of Wheel-Roller Contact Ellipse, by R.V. Dukkipati, May 1980.

LTR-IN-435 Modelling of Wheel/Roller Contact Forces and Spin Moment for NRC Curved
Track Simulator, by R.V. Dukkipati, September 1980.

LTR-IN-436 Users' Manual for Contact Positions of a Wheelset on the NRC Cruved Track
Simulator, by R.V. Dukkipati, August 1981.

LTR-IN-442 The Acquisition of Mechanical Characteristics of a Railway Vehicle Truck Using
Experimental Methods, by J.H.F. Woodrooffe, February 1981.

LTR-IN-448 Controlled Composition Brake Shoe Tests, by C.A.M. Smith, A.M. Garlicki,
R. Gonsalves, V. Khatchadourian, C. Preston, June 1981.

LTR-IN-450 Users' Manual for Computing Wheel-Roller Contact Forces and Spin Moment for
NRC Curved Track Simulator, by R.V. Dukkipati, September 1981.

Low Temperature Laboratory

LTR-LT-74 Ice Removal from Concrete by High Pressure Water Jets, by H.J. Kimberley and
W.H. Brierley, April 1977.

LTR-LT-82A Ultrasonic Investigations of Ice, by G.W. Timco, G.M. Shulhan, D.L. Bailey,
September 1978.

LTR-LT-83 The Mechanical Properties of Methanol Doped Ice, by G.M. Shulhan, J.F. Lane,
G.W. Timco, January 1978.

LTR-LT-85 Performance of Russian Railway Switch Protection Equipment at Bldg. U-80
Test Site, during Winter 1976/77, by T.R. Ringer and T.M. Mazur, October 1977.

LTR-LT-87 Railway Track Switch Operable in Snow and Ice - Part III, by D.B. Coveney,
April 1978.

LTR-LT-91 Morphological Characteristics of Ice Grown from an Impure Melt, by G.W. Timco,
June 1978.

LTR-LT-92 An Appraisal of the Single Rotating Cylinder Method of Liquid Water Content
Measurement, by J.R. Stallabrass, November 1978.

LTR-LT-93 The "Cyclone Switch Heater" for Railway Track Switches. Part II. Prototype
Performance Evaluation, by D.B. Coveney, January 1979.

LTR-LT-95 A Chemical Survey to Determine Potential Dopants for a Model Ice Test Basin,
by G.W. Timco, January 1979.

LTR-LT-96 The Icing of an Unheated Non-Rotating Cylinder in Liquid Water Droplet - Ice
Crystal Clouds, by E.P. Lozowski, J.R. Stallabrass, P.F. Hearty, February 1979.
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LTR-LT-97 Impact Strength Tests on Ottawa River Ice, by G.W. Timco, April 1979.

LTR-LT-98 Icing of Fishing Vessels: An Analysis of Reports from Canadian East Coast Waters,
by J.R. Stallabrass, June 1979.

LTR-LT-99 Cutting Cold River Ice with Water Jets during the Winter 1977-78, by D.B. Coveney
and W.H. Brierley, June 1979.

LTR-LT-100 Traction Motor Suspension Bearing Leakage Tests - Phases I and I, by J.F. Lane
and D.E. Morris, July 1979.

LTR-LT-101 Water Jet Cutting of Cold Fresh Water Ice in a Laboratory Ice Tank, by
D.B. Coveney, August 1979.

LTR-LT-102 Cutting Simulated Sea Ice with Water Jets in the Laboratory, by D.B. Coveney,
August 1979.

LTR-LT-103 Mechanical Strength of Ice Grown from an Impure Melt, by G.W. Timco,
August 1979.

LTR-LT-104 On the Strengths of Sea Ice and a Correlation between the Various Strength Tests,
by J.F. Lane, September 1979.

LTR-LT-105 Further Icing Experiments on an Unheated Non-Rotating Cylinder, by
J.R. Stallabrass and P.F. Hearty, November 1979.

LTR-LT-106 Traction Motor Suspension Bearing Leakage Tests. Phase 11, by J.F. Lane and
D.E. Morris, October 1979.

LTR-LT-107 Functional Test on Leigh Ice Detector Serial No. 109, by P.F. Hearty and
D.L. Bailey, October 1979.

LTR-LT-108 Cutting Cold River Ice with Water Jets during the Winter 1978-79, by D.B. Coveney
and W.H. Brierley, January 1980.

LTR-LT-109 On Estimating the Average Strength of Level Sea Ice, by J.F. Lane, February 1980.

LTR-LT-110 Experimental Test Results on Ice Removal by Microwave Power from Dielectrics
and Other Substrates, by T.R. Ringer and H.J. Kimberley, July 1980.

LTR-LT-111 Field Trial of Prototype "Cyclone Switch Heater" on CP Rail Switch at Sturgeon
Falls, Ontario, by D.B. Coveney, December 1979.

LTR-LT-112 Traction Motor Suspension Bearing Leakage Tests - Phase IV. Migration of
Water Vapour into Bearing Reservoirs, by J.F. Lane and D.E. Morris, January 1980.

LTR-LT-113 Physical Properties of Chemically Impure Ice Sheets, by G.W. Timco and
R.A. Martin, February 1980.

LTR-LT-114 Traction Motor Suspension Bearing Leakage Tests, Phase V. Effect of Pressurization
of Bearing Oil Reservoirs on Leakage Rates, by J.F. Lane and D.E. Morris, May
1980.

LTR-LT-115 Traction Motor Suspension Bearing Leakage Tests. Phase VI - A Constant Level
Wick Oiler, by J.F. Lane and D.E. Morris, June 1980.

S_ _ A
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LTR-LT-117 Traction Motor Suspension Bearing Leakage Tests. Phase VII - Performance Tests

on a Small Window, Tight Fitting Wick Lubricator, by J.F. Lane and D.E. Morris,
July 1980.

LTR-LT-118 Railway Track Switch Operable in Snow and Ice, Part IV, Prototype Modifications,
by D.B. Coveney, July 1980.

LTR-LT-119 Saline Ice for Direct Contact Cooling of Fish, by D.B. Coveney, January 1981.

LTR-LT-120 Heat Rate Control for Railw y Track Switch Heaters, by D.B. Coveney, September
1980.

LTR-LT-121 The Flow Rate of Air Brake Valve Filters at Low Temperature when Saturated with
Aqueous Solutions, by D.E. Morris and J.F. Lane, November 1980.

LTR-LT-123 Traction Motor Suspension Bearing Leakage Tests. Phase VIII. The Performance of
Methods of Sealing the Interface between Suspension Bearings and Caps, by
D.E. Morris, January 1981.

LTR-LT-124 Traction Motor Snow Ingestion Problems - Exhaust Temperature of Traction
Motor Cooling Air, by J.R. Stallabrass and P.F. Hearty, May 1981.

Western Laboratory (Vancouver)

LTR-WE-1 NCEDIT, by K.G. Whale, January 1977.

LTR-WE-2 Lab Assessment of Glass Filled PTFE as Bearing Pad Material for Diversion Gates
(BC Hydro), by H. Hawthorne, February 1977.

LTR-WE-3 Marine Hydraulic Steering Gear Component Testing (Teleflex), by H. Hawthorne,
February 1977.

LTR-WE-4 Instrument Package for Automatic Detection of Avalanche Impact Pressures
Rogers Pass, B.C., by W.E. Gervais, August 1977.

LTR-WE-5 An RS-232/C Serial Interface for Use with the Interdata Model 4 Minicomputer,
by K.G. Whale, November 1977.

LTR-WE-6 Brittle Coating and Strain Gauging Test on "Rotary Vane R 2.5" (Wagner), by
J. Kalousek, February 1978.

LTR-WE-7 An Experimental Study of the Leakage Paths in a Rotary Vane Marine Steering
Gear (Wagner), by C. Dayson, R. Lau, February 1978.

LTR-WE-9 NC Machining of Graphite Molds, by D. Dark, March 1978.

LTR-WE-10 The Lubricity of Methanol (interim), by H. Hawthorne, July 1978.

LTR-WE-11 Instrument Package for the Automatic Detection and Recording of Impact
Pressures and Seismic Signals of Snow Avalanches, 77-78 Season, by W.E. Gervais,
July 1978.

LTR-WE-12 Interdata 4/Kennedy System 8000 - Magnetic Tape Controller, by D. Russo,
K. Whale, August 1978.
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LTR-WE-13 Friction & Wear Behaviour of some High Temperature Bearing Alloys at 7600 C
(1400*F) (Westinghouse), by H. Hawthorne, J. Lowe, September 1978.

LTR-WE-14 An RS-232-C Serial Interface ior Use with an ASR33 Teletype, by P.A.B. Robinson,
January 1979.

LTR-WE-16 A Densitometer for Reading Optical Densities of Ferrograph Slides, by P.A.B.
Robinson, June 1979.

LTR-WE-17 Comparative Galling Resistance of Various Metal Couples, (BC Hydro), by
H. Hawthorne, R. Lau, September 1979.

LTR-WE-18 Upload/Download Utilities for the Apple II (Users Manual), by R.D. Lambert and
K.G. Whale, September 1980.

LTR-WE-19 Effectiveness of Locomotive Traction Motor Bearing Wick Lubricators at - 35°C
Ambient Temperature, by C. Dayson, R. Lau, September 1980.

LTR-WE-20 Laboratory Measurements of the Friction and Wear of Thordon SXL Material
Sliding Against 304 Stainless Steel, (B.C. Hydro & Power Auth.) by H. Hawthorne,
B. Bennett, October 1980.

LTR-WE-21 Wear in Fuel Pumps Pumping Methanol and its Reduction by Vegetable
Oil Additives, by H. Hawthorne, J. Lowe, May 1981.

LTR-WE-22 A Proposed Specification for a Micro Computer Assisted N/C Programming
System with Interface Graphics, by K.G. Whale, May 1981.

LTR-WE-25 A Tricycle Aid for Harvesting Strawberries, by C. Dayson, December 1981.

LTR-WE-26 Comparison of Spent Automotive Engine Oil by Ferrography, by J. Lowe,
H. Hawthorne, December 1981.

LTR-WE-27 Lubrication Tests on a Close-fitting Wick for Locomotive Traction Motor Bearings,
by C. Dayson, December 1981.

LTR-WE-30 Friction Between Steel and Various Dry and Greased Bearing Materials, by
H.M. Hawthorne, J. Lowe, March 1980.
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PART V - NEWSLETTERS

Division of Mechanical Engineering

TRANSPORTATION

Volume 1

No. 1 - Oct. 1969 Vertical Take-off and Landing Aircraft (VTOL) for Commercial
Air Transportation in the Period 1975 and Beyond.
A.S. Jackson.

Volume 2

No. 1 - Apr. 1970 Rail Engineering Research Facilities.
C.A.M. Smith, Instrument Laboratory.

No. 2 - Apr. 1970 Engine Laboratory Facilities.
H.S. Fowler, Engine Laboratory.

No. 3 - Apr. 1970 Fuels and Lubricants Research Facilities Assist Canadian
Industry.
R.B. Whyte, Fuels and Lubricants Laboratory.

No. 4 - Apr. 1970 Vertical Take-off and Landing Aircraft (VTOL) (Out of Print).
D.C. MacPhail, Director.

Volume 3

No. 1 - Jan. 1971 Activities and Facilities of the Fuels and Lubricants Laboratory
in the Field of Friction, Wear and Lubrication.
C. Dayson, Fuels and Lubricants Laboratory.

No. 2 - Jan. 1971 Diesel Engines.
(No author indicated).

No. 3 - Jan. 1971 Diesel Engine Oil and Filter Change Project.
P.L. Strigner, Fuels and Lubricants Laboratory.

No. 4 - Jan. 1971 Low Temperature Flow Properties of Distillate Fuels.
P.L. Strigner, Fuels and Lubricants Laboratory.

No. 5 - Jan. 1971 St. Lawrence River Development.
Hydraulics Laboratory.
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No. 6 - Jan. 1971 Ship Laboratory Marine Dynamics.
(No author indicated).

No. 7 - Jan 1971 Engineering Environmental Simulation Facilities.
T.R. Ringer, Low Temperature Laboratory.

No. 8 - May 1971 Rail Developments in Canadian Railway Operations.
(No author indicated).

No. 9 - May 1971 Rail Track Switches.
Low Temperature Laboratory.

No. 10 - Sep. 1971 Manoeuvring Pond.
M. Miles, Marine Dynamics and Ship Laboratory.

No. 11 - Sept. 1971 The Ship Model Towing Tank.
J.T. Tothill, Marine Dynamics and Ship Laboratory.

Volume 4

No. 1 - Jan. 1972 Numerical Simulation.
D. Prandle & N.L. Crookshank, Hydraulics Laboratory.

No. 2 - Mar. 1972 Cavitation Water Tunnel Assists Shipping Industry.
J.T. Tothil, Marine Dynamics and Ship Laboratory.

No. 3 - Nov. 1972 A Transmission Line Wave Height Transducer.
C.M.G. Zwarts, Instruments Laboratory.

Volume 5

No. 1 - Jan. 1973 Vertical Take-off and Landing Aircraft (VTOL) - Proposals
to Meet Future Aircraft Needs in Canada as a Supplement to
STOL Development.
(No author indicated).

No. 2 - Jul. 1973 Fan Noise Research Activities and Facilities.
G. Krishnappa, Engine Laboratory.

No. 3 - Sept. 1973 Newspr'it Protection in Boxcars.
C.A.M. Smith, Instruments Laboratory.

Volume 6

No. 1 - Jan. 1974 Air Cushion Vehicles - Heavy Transport for Weak Ground.
H.S. Fowler, Engine Laboratory.

No. 2 - Jan. 1974 Research on Water Waves due to Wind.
J. Ploeg, Hydraulics Laboratory.

No. 3 - Jan. 1974 Wave Forces on Marine Structures.
G.R. Mogridge & W.W. Jamieson, Hydraulics Laboratory.
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Addendum No. 1 Vertical Take-off and Landing Aircraft (VTOL) - Proposals to
Summary of discussions Meet Future Aircraft Needs in Canada as a Supplement to STOL
Apr. 1974 Development.

Vol. 5, No. 1 -Jan. 1973.
(No author indicated).

No. 4 - May 1974 Transportation Research in the National Research Council of
Canada.
A.S. Jackson.

No. 5 - Jun 1974 VTOL Research Activities: Fan-in-wing Experiments.
U.W. Schaub, Engine Laboratory.

No. 6 - Nov. 1974 Predicting the Behaviour of Ships in Rough Water.
D.C. Murdey, Marine Dynamics and Ship Laboratory.

No. 7 - Dec. 1974 A Pulse Jet Railway Track Switch Heater.
J.F. Lane, Low Temperature Laboratory.

Volume 7

No. 1 - Feb. 1975 Skirt/Terrain Interaction Research for Air Cushion Transports -
The "CASPAR" Programme.
H.S. Fowler, Engine Laboratory.

No. 2 - Jul. 1975 Miramichi Channel Study.
D.H. Willis, Hydraulics Laboratory

No. 3 - Sept. 1975 Railway Laboratory.
S.H.G. Connock, C.A.M. Smith, F.B. Blader, Railway Laboratory.

Volume 8

No. 1 - Mar. 1976 Automotive Engines and Fuels.
R.B. Whyte, Fuels and Lubricants Laboratory.

No. 2 - Jul. 1976 Directional Anemometer for Near-Ground Aircraft Vortex Wake
Detection.
H.G. Tucker, Control Systems and Human Engineering Laboratory.

Volume 9

No. 1 - Jan. 1977 Canadian Activities in the Development of Heavy Air Cushion
Vehicles.
A.S. Jackson.

No. 2 - Jan. 1977 Marine Dynamics and Ship Laboratory.
(Public Information Branch Brochure).

No. 3 - May 1977 Jet Engine Thrust Measurement.
M.S. Chappell, Engine Laboratory.

No. 4 - Jul. 1977 Ice, Icing and Ice Breaking.
Low Temperature Laboratory Staff.
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Volume 10

No. 1 - Jun. 1978 Welland Canal Ship and Lock Model Studies.
R.P. Browne, Marine Dynamics and Ship Laboratory.

No. 2 - Oct. 1978 Analysis of Exhaust Gas Emissions.
G. Moon, Fuels and Lubricants Laboratory.

Volume 11

No. 1 - Mar. 1979 The Concentration of Falling Snow and its Retak on to Visibility.
J.R. Stallabrass, Low Temperature Laboratory.

Volume 12

No. 1 - Aug. 1980 Facilities at NRCC for the Railway Vehicle Designer.
C.A.M. Smith & E.H. Bowler, Railway Laboratory.

No. 2 - Sept. 1980 NRC Propulsion Wind Tunnel.
R.G. Williamson, Gas Dynamics Laboratory.

No. 3 - Nov. 1980 CCGS Franklin Icebreaking Probes I&II into Lake Melville
Labrador in Jan. & March 1980.
M. Michailidis, Arctic Vessel and Marine Research Institute.

Volume 13

No. 1 - Jul. 1981 Rail/Wheel Testing Facility.
J. Kalousek, Western Laboratory.

MANUFACTURING DEVELOPMENTS

Volume 1

No. 1 - Oct. 1969 Experimental Shops.
(No author indicated).

No. 2 - Oct. 1969 Electrochemical Machining.
Experimental Shops.

No. 3 - Oct. 1969 Modernizing Precision Machine Tools (Out of Print).
(No author indicated).

No. 4 - Oct. 1969 MAAG HSS 360 Gear Tooth Grinder Precise Measurements.
Experimental Shops.

Volume 2

No. 1 - Apr. 1970 Cutting with High Speed Water Jets.
H.D. Harris, Gas Dynamics Laboratory.

I -i
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Volume 3

No. 1 - Jan. 1971 Power Saw Exhaust System.
J.K.S. Wong, Fuels and Lubricants Laboratory.

No. 2 - May 1971 Improvement of Machine Tool Techniques and Productivity.
(No author indicated).

No. 3 - Sept. 1971 Numerically Controlled Turret Machining Centre.
E.S. Moore, Manufacturing Technology Centre.

Volume 4

No. 1 - Mar. 1972 Centrifugal Compressor Research.
H.S. Fowler, Engine Laboratory

No. 2 - Jun. 1972 Putting Water Jets to Work.
H.D. Harris & W.H. Brierley, Gas Dynamics Laboratory.

No. 3 - Jun. 1972 Water Jet Cutting Technology.
(Out of Print).
H.D. Harris, Gas Dynamics Laboratory.

No. 4 - Jun. 1972 Gas Bearings.
E.H. Dudgeon & I.R.G. Lowe.

Volume 5

No. 1 - Jul. 1973 Electron Beam Welding.

E.S. Moore, Manufacturing Technology Centre.

No. 2 - Sept. 1973 Electrochemical Machining.
E.S. Moore, Manufacturing Technology Centre.

Volume 6

No. 1 - Jun. 1974 Progress in Water Jet Cutting.
H.D. Harris, Gas Dynamics Laboratory

No. 2 - Jun. 1974 Removing Rock with a Rotating High Speed Water Jet.
H.D. Harris & W.H. Brierley, Gas Dynamics Laboratory.

No. 3 - Nov. 1974 Increased Productivity via Numerical Control.
E.S. Moore, Manufacturing Technology Centre.

Volume 7

No. 1 - Sept. 1975 Used Oil Re-refining.
P.L. Strigner, Fuels and Lubricants Laboratory.

Volume 8

No. 1 - Apr. 1977 Summary of Proceedings at the Cost Effectiveness of Industrial
Tribology Seminar June 1976.
T. Maloney, Fuels and Lubricants Laboratory.
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No. 2 - Apr. 1977 Deburring and End Rounding of Internal and External Gear Teeth.
E.S. Moore, Manufacturing Technology Centre.

Volume 9

No. 1 - Mar. 1978 NC and the Small Shop.
D. Dark, Western Laboratory (Vancouver).

No. 2 - Apr. 1978 Stability of a Gaseous Fuel Mixture.
J.K. S. Wong, Fuels and Lubricants Laboratory.

No. 3 - Jul. 1978 Sheet Metal Forming Technique for Repairs, Prototypes and
Small Batch Lots.
E.S. Moore, Manufacturing Technology Centre.

Volume 10

No. 1 - Mar. 1980 Machinery Noise Source Identification.
G. Krishnappa, Engine Laboratory.

No. 2 - Mar. 1980 The Use of Heat Pipes to Control Temperature in Electronic
Systems.
B. Larkin, Gas Dynamics Laboratory.

No. 3 - Apr. 1980 Industrial Combustor Development Facilities.
K. Depooter, Gas Dynamics Laboratory.

Volume 11

No. 1 - Jan. 1981 Hot Machining.
E.S. Moore, Manufacturing and Technology Centre.

No. 2 - Jun. 1981 High Pressure Liquid Jets and their Potential Applications.
M.M. Vijay, W.H. Brierley, Gas Dynamics Laboratory.

COMPUTERS

Volume 1

No. 1 - Jan. 1971 General Facilities in the Analysis Laboratory.
R.E. Gagne, Analysis Laboratory.

Volume 2

No. 1 - Mar. 1972 Computer-Aided Design of Boiler Controls.
R.E. Gagne, Analysis Laboratory.

No. 2 - Nov. 1972 Studies of Pattern Recognition.
R. Kasvand, Control Systems Laboratory.
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Volume 3

No. 1 - Apr. 1973 Computer-Aided Design of Engines.
R.E. Gagne, Analysis Laboratory.

No. 2 - Sept. 1973 Computer-Aided Study of Ship Controls.
R.E. Gagne, Analysis Laboratory.

No. 3 - Sept. 1973 Study of Scheduling in a Copper Smelter.
L.K. Nenonen, Control Systems Laboratory
and P.W.U. Graefe, Analysis Laboratory.

Volume 4

No. 1 - Jan. 1974 Computer-Aided Design of Steam Plants.
J.R. Amyot, Analysis Laboratory.

No. 2 - Jun. 1974 Computer-Aided Design of Gas Pipeline Compressor Stations.
R.E. Gagne, Analysis Laboratory.

No. 3 - Oct. 1974 Computer-Aided Study of an Urban Transit Vehicle.
R.E. Gagne, Analysis Laboratory

Volume 5

No. 1 - Jul. 1975 Computer-Aided Study of Gas Turbines.
B.D. MacIsaac, Analysis Laboratory.

Volume 6

No. 1 - Jul. 1976 Computer-Aided Study of the Scheduling of a BOF Shop.
(No author indicated).

No. 2 - Jul. 1976 Computer-Aided Design of a Satellite Attitude Control System.
(No author indicated).

Volume 7

No. 1 - Jan. 1978 Computer-Aided Operations Study of an Intermediate Capacity
Transit System.
P.W.U. Graefe, Analysis Laboratory.

No. 2 - Jan. 1978 1 Printing Press Order Sequencing Aid.
A.W. Chan, Analysis Laboratory.

Volume 8

No. 1 - Nov. 1979 Computer-Aided Study of an Electric Steel Making Shop.
L.K. Nenonen, Control Systems and Human Engineering
Laboratory.
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Volume 9

No. 1 - 1980 Distributed Process Control - A New Opportunity for Canada?

R.W. Gellie, Control Systems and Human Engineering Laboratory.

Volume 10

No. I - Jan. 1981 Computer-Aided Study of Truck Dispatching in an Open Pit Mine.
L.K. Nenonen, P.W.U. Graefe, A.W. Chan, Control Systems
Laboratory, Analysis Laboratory.

No. 2 - 1981 Computer Model of Heave in Hovercraft HEX 5.
R. Amyot, Analysis Laboratory.

ENGINEERING AND BIOLOGICAL CONTROL SYSTEMS

Volume 1

No. 1 - May 1971 Research Activities of the Control Systems Laboratory.
J.A. Tanner.

Volume 2

No. 1 - Jan. 1972 Control and Sensing with Fluidics.
W. Hayes, Control Systems Laboratory.

Volume 3

No. 1 - Apr. 1973 The NRC Stressalyser and Studies of Human Performance.
L.J. Buck, Control Systems Laboratory.

Volume 4

No. 1 - Jan. 1974 Pneumatic Control Apparatus for Specialised Applications.
W.F. Hayes, Control Systems Laboratory.

CONTROL SYSTEMS AND HUMAN ENGINEERING
(Formerly Engineering and Biological Control Systems)

Volume 5

No. 1 - Jun. 1975 CAMAC - An International Standard for Process Control
Systems.
R.W. Gellie, Control Systems Laboratory.
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STANDARDS AND STANDARDIZATION IN THE ENGINEERING INDUSTRIES

Volume 1

No. 1 - Jan. 1972 Fuel Cleanliness.
L. Gardner, Fuels and Lubricants Laboratory.

No. 2 - Jan. 1972 Wear in Shot Gun Barrels.
C. Dayson & T. Maloney, Fuels and Lubricants Laboratory.

No. 3 - Jan. 1972 Practical Lubrication.
(Out of Print).
J.L. Bordeleau, Fuels and Lubricants Laboratory.

No. 4 - Mar. 1972 Aircraft Engine Anti-icing.
(Out of Print - see revised edition dated October 1978).
M.S. Chappell & W. Grabe, Engine Laboratory.

No. 5 - Nov. 1972 Lubrication and Wear (tribology).
C. Dayson, Fuels and Lubricants Laboratory.

Volume 2

No. 1 - Apr. 1973 Carburetor Icing.
L. Gardner, Fuels and Lubricants Laboratory.

No. 2 - Apr. 1973 Acceleration Level Counter.
E.H. Bowler & W.S. Blaney, Instruments Laboratory.

Oct. 1978 Aircraft Engine Anti-icing - Revised edition of Vol. 1, No. 4,
March 1972.
M.S. Chappell, Energy Projects Office and W. Grabe, Engine
Laboratory.

MEDICAL INSTRUMENTATION

Volume 1

No. 1 - Apr. 1970 Engineering Developments for Medical and Surgical Use - Brain
Cooling Equipment (Out of Print).
T.R. Ringer, Low Temperature Laboratory.

No. 2 - Apr. 1970 Engineering Developments for Medical and Surgical Use -
Vascular Suturing Instruments.
S.H.G. Connock, Instruments Laboratory.

Volume 2

No. 1 - Nov. 1972 Equipment for the Preservation of Kidneys and other Organs.
N.D. Durie, Low Temperature Laboratory.

No. 2 - Nov. 1972 Mechanical Aids to Surgery, Surgical Tatooing Instrument.
S.H.G. Connock, Instruments Laboratory.

p 
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Volume 3

No. 1 - Jun. 1976 The NRC Hospital Air Bed Program.
U.W. Schaub, Engine Laboratory.

No. 2 - Jun. 1976 A Page Turner for the Physically Handicapped.
C.A.M. Smith, Instruments Laboratory.

GENERAL

Volume 1

No. 1 - Apr. 1973 Assisting a Small Manufacturer: A Cooperative Applied Research
Project.
R. Fielding, Industrial Engineer, Technical Information Service,
L.K. Nenonen, Control Systems Laboratory, Division of
Mechanical Engineering.

No. 2 - Jul. 1973 Vancouver Laboratory.
(No author indicated).

Volume 2

No. 1 - Sept. 1975 Western Laboratory Activities.
S.H.G. Connock, Vancouver Laboratory.

No. 2 - Sept. 1975 (NOT TO BE PUBLISHED).

No. 3 - Sept. 1975 The Engine Laboratory - Ten Years of Research.
(No author indicated).

Volume 3

No. 1 - Apr. 1977 Research and Development Services for Western Industry.
C. Dayson, Western Laboratory (Vancouver).

Volume 4

No. 1 - Aug. 1979 The Division of Mechanical Engineering - NRC Organization and
Functions.
(No author indicated).

Volume 5

No. 1 - Oct. 1981 Revised Edition of Vol. 4, No. 1, Aug. 1979.

ENERGY

Volume 1

No. 1 - Mar. 1975 Thermosiphon Heat Exchanger Applications.
B.S. Larkin, Gas Dynamics Laboratory.
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No. 2 - Jun. 1975 An Energy-Conserving Railway Switch Protector.
T.R. Ringer, Low Temperature Laboratory.

No. 3 - Nov. 1975 High Temperature Gases - Progress Towards Nuclear Fusion
Energy.
P. Savic, Gas Dynamics Laboratory.

Volume 2

No. 1 - May 1976 Sewer Gas as Automotive Fuel.
T IJ.K.S. Wong, Fuels and Lubricants Laboratory.

No. 2 - Aug. 1976 Short Term Industry Related Energy Programs.
A.J. Bachmeier, Gas Dynamics Laboratory.

Volume 3

No. 1 - Jun. 1981 Gas Dynamics of Electrical and Optical Discharges in Gases.
M.M. Kekez, Gas Dynamics Laboratory.

No. 2 - Jun. 1981 Measurement of Droplet Sizes in Liquid Sprays.
$J. Lau, K. Depooter, Gas Dynamics Laboratory.
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III

PART VI - MISCELLANEOUS PAPERS

National Aeronautical Establishment

PRESENTATION OF FLIGHT RECORDER INFORMATION FROM INCIDENTS AND ACCI-
DENTS, by B. Caiger. Paper presented at 34th International Air Safety Seminar, Acapulco,
Mexico, 9-12 November 1981.

THE CHALLENGES OF DIGITAL FLIGHT DATA RECORDER READ-OUT AND ANALYSIS, by
B. Caiger. Paper presented at ISASI Annual Seminar, Montreal, September 1979.

EXPERIMENTS ON VORTEX MOTION AND SPRAY DEPOSITION, by A.M. Drummond. Paper
presented at Symposium on Long Distance Drift, U. of N.B., Fredericton, N.B.,
February 12-14, 1979. Published in Proceedings. (New Brunswick Task Force on Spray
Dispersion).

FLIGHT EXPERIENCE WITH ADVANCED CONTROLS AND DISPLAYS DURING PILOTED
CURVED DECELERATING APPROACHES IN A POWERED-LIFT STOL AIRCRAFT,
by W.S. Hindson. Paper presented at AGARD Stability and Control Flight Mechanics
Symposium, Ottawa, September 25-28, 1978. NASA Technical Memorandum 78527,
September 1978.

EVALUATION OF IRF HANDLING QUALITIES OF HELICOPTERS USING THE NAE AIR-
BORNE V/STOL SIMULATOR, by S. Kereliuk (Co-Author M. Sinclair). Paper presented
at Atlantic Aeronautical Conference (AIAA, RAeS/CASI/AAAF), held at Williamsburg,
VA., March 26-28, 1979. AIAA Paper No. 79-0702.

AN AIRBORNE SIMULATION STUDY OF THE RECOVERY FROM AN ENGINE FAILURE
DURING APPROACH IN A TWIN-ENGINE AUGMENTOR WING AIRCRAFT, by
S. Kereliuk (Co-Authors M. Sinclair, D.E. Sattler, R. Fowler (DHC)). Paper presented at
CASI Flight Test Symposium, Ottawa, March 25-26, 1980. NAE Misc. 55.

AN EVALUATION OF IFR HANDLING QUALITIES OF HELICOPTERS USING THE NAE
AIRBORNE SIMULATOR, by S. Kereliuk (Co-author M. Sinclair). Presented at the CASI
Flight Test Symposium, CFB Cold Lake, Medley, Alberta, 1 April 1981.

AEROMAGNETIC COMPENSATION AS A LINEAR REGRESSION PROBLEM, by B.W. Leach.
Paper presented at Second Annual Workshop on Information Linkage between Applied
Mathematics and Industry, Monterey, California, February 10-24, 1979. Published in
Proceedings. (Also presented at Conference 'Optimization Days 1979', McGill Univ.,
Montreal, May 23-25, 1979).

A QUASI-LINEAR KALMAN FILTER DESIGN FOR AIRCRAFT NAVIGATION INVOLVING
VLF DATA, by B.W. Leach. Paper presented at IEEE 'Optimization Days 1981',
Montreal, May 13-14, 1981.
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THE NAE AIRBORNE V/STOL SIMULATOR, by K. Lum, (Co-authors M. Sinclair, W.E.B. Roderick).
Paper presented at AGARD FMP Symposium on Rotorcraft Design, held at NASA Ames
Research Center, Moffett Field, California, May 16-19, 1977.

TURBULENT CHARACTERISTICS OF SOME CANADIAN CUMULUS CLOUDS, by
J.I. MacPherson, (Co-author G.A. Isaac, AES). J. App. Meteorology, Vol. 10, No. 1,
January 1977, pp. 81-90.

PRELIMINARY TESTS OF A CUMULUS CLOUD SEEDING TECHNIQUE, by J.I. MacPherson,
(Co-authors - AES - G.A. Isaac, R.S. Schemenauer, C.L. Crozier, A.J. Chisholm, -
NRC - N.R. Bobbitt, - CFS - L.G. MacHattie. Journal of Applied Meteorology,
Vol. 16, No. 9, September 1977, pp. 949-958.

WAVES AND TURBULENCE IN THE VICINITY OF A CHINOOK ARCH CLOUD, by
J.I. MacPherson (Co-author P.F. Lester, U. of Calgary). Monthly Weather Review (Amer.
Met. Soc.), Vol. 105, No. 11, November 1977.

CUMULUS CLOUD MEASUREMENTS IN NORTHER CANADA, by J.I. MacPherson, (Co-authors
G.A. Isaac, R.S. Schemenauer, R.A. Stuart, and A.J. Chisholm). Paper presented at
AMS Conference on Cloud Physics and Atmospheric Electricity. July 31 - August 4, 1978,
Issaquah, Wash.

A PHYSICAL EVALUATION OF SUMMER CUMULUS CLOUD SEEDING EXPERIMENTS NEAR
YELLOWKNIFE AND THUNDER BAY, CANADA, by J.I. MacPherson (Co-authors
G.A. Isaac, R.S. Schemenauer, C.L. Crozier, J.W. Strapp and A.J. Chisholm (AES)).
Proceedings of the Seventh Conference on Inadvertent and Planned Weather Modification,
Banff, Alberta, October 8-12, 1979.

HANDLING QUALITIES OF A SIMULATED STOL AIRCRAFT IN NATURAL AND COMPUTER-
GENERATED TURBULENCE AND SHEAR, by S.R.M. Sinclair. (Co-author LTC
T.C. West, FAA). Paper presented at AGARD FMP Specialists Meeting on Piloted Aircraft
Environment Simulation Techniques. Brussels, Belgium, 24-27 April 1978. (NAE Misc. 54).

POWERED-LIFT AIRCRAFT HANDLING QUALITIES IN THE PRESENCE OF NATURALLY-
OCCURRING AND COMPUTER-GENERATED ATMOSPHERIC DISTURBANCES, by
S.R.M. Sinclair. (Co-authors - W.F. Jewell, W.F. Clement, T.C. West). FAA-RD-79-59 -
Prepared for U.S. Dept. of Transportation F.A.A. Systems Research & Development
Service, May 1979.

A NEW DROPLET GENERATOR, by Slack, W.E. Paper presented at International Colloquium on
Drops and Bubbles, Monterey, California, 19-21 November 1981.

A SUMMARY OF JOINT U.S.-CANADIAN AUGMENTOR WING POWERED-LIFT STOL RE-
SEARCH PROGRAMS AT THE AMES RESEARCH CENTER, NASA, by W.S. Hindson,
G.H. Hardy, NASA, R.C. Innis, NASA, July 1980. Presented at C.A.S.I. Meeting, Ottawa,
25-26 March 1980. Also printed as LTR-FR-75.

WAVELIKE EDDIES IN A TURBULENT JET, by Y.Y. Chan. AIAA Journal, Vol. 15, No. 7,
July 1977.

ASSESSMENT OF WALL INTERFERENCE EFFECTS IN THE NAE 5FT x 5FT WIND TUNNEL
ON THE ONERA CALIBRATION MODELS, by M. Mokry and R.D. Galway. Published
in the Proceedings of the 47th Supersonic Tunnel Association Meeting, April 1977.

NON-OBTRUSIVE DETECTION OF TRANSITION REGION USING AN INFRA-RED CAMERA,
by D.J. Peake, A.J. Bowker, S.J. Lockyear, F.A. Ellis. AGARD FDP Symposium on
'Laminar Turbulent Transition', Copenhagen, May 1977.

illl ' " ' " ' "
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A MAJOR REFURBISHING PROGRAM FOR NAE 5FT X 5FT BLOWDOWN WIND TUNNEL, by
L.H. Ohman. Published in the Proceedings of the 48th Supersonic Tunnel Association
Meeting, September 1977.

NAE 5FT X 5FT BLOWDOWN WIND TUNNEL ACCESS HATCH INCIDENT, by D. Brown.
Published in the Proceedings of the 49th STA Meeting, April 1978.

IMPROVEMENT FOLLOWING CHANGES IN THE FLOW-RESTRICTION PLATES AND RE-
PLACEMENT OF LOW SMOOTHING SCREENS IN THE NAE 5FT X 5FT BLOWDOWN
WIND TUNNEL, by D. Brown. Published in the Proceedings of the 49th STA Meeting,
April 1978.

THE MULTI-GRID METHOD APPLIED TO THE MINIMAL SURFACE PROBLEM, by D.J. Jones.
ICASE Symposium on Multi-Grid Methods at NASA Langley Research Centre, Hampton,
Virginia, June 1978.

AN INVESTIGATION OF POSSIBLE TEMPERATURE EFFECTS ON MEASUREMENTS IN THE
NAE 2-D TEST FACILITY, by L.H. Ohman. Published in the Proceedings of the 51st
STA Meeting, California, April 1979.

BOUNDARY LAYER DEVELOPMENTS ON THE SIDEWALLS OF THE NAE 2-D TEST
FACILITY, by Y.Y. Chan. Published in the Proceedings of the 51st STA Meeting,
California, April 1979.

COMPARISON OF METHODS FOR TWO-DIMENSIONAL WIND TUNNEL INTERFERENCE
CORRECTIONS FROM WALL PRESSURE MEASUREMENTS, by M. Mokry and
L.H. Ohman. Published in the Proceedings of the 52nd STA meeting, Indiana,
September 1979.

DEVELOPMENT OF MODERN AIRFOIL SECTIONS OF HIGH SUBSONIC CRUISE SPEEDS, by
G.M. Elfstrom, B. Eggleston and D.J. Jones. AIAA Paper 79-0689.

RADIATION-INDUCED SHOCK-TUBE FLOW NONUNIFORMITIES IN IONIZING ARGON, by
Prof. I.I. Glass, F.C. Tank and W.S. Liu. Published in The Physics of Fluids, Vol. 23,
No. 1, January 1980.

EXTRACTION OF WAKE DRAG FROM AIRFOIL WAKE MEASUREMENTS, by G.M. Elfstrom.
Proceedings of AIAA 19th Aerospace Sciences Meeting, St. Louis, Mo., January 1980.

FLOW QUALITY MEASUREMENTS IN THE 5FT X 5FT BLOWDOWN WIND TUNNEL, USING
AN INSTRUMENTED 100 CONE, by D. Brown and F.C. Tang. Published in the
Proceedings of the 53rd STA Meeting, Ames Research Centre, NASA, March 1980.

THE TALE OF TWO WINGS, by E. Atraghji, L. Thornqvist and L. Torngren. Published in the
Proceedings of the 46th AGARD FDP Symposium on Subsonic-Transonic Aerodynamics
at Munich, May 1980.

CANADIAN STUDIES OF WIND TUNNEL CORRECTIONS FOR HIGH ANGLE OF ATTACK
MODELS, by M. Mokry. Published in AGARD Report No. 692, May 1980.

THE NAE STORES CLEARANCE PROGRAM, presented at the TTCP W-2 Launch and Flight
Dynamics Workshop, Panel Meeting (DND) in London England, by D. Drown. Published
in the Proceedings, May 1980.

BOUNDARY LAYER CONTROLS ON THE SIDEWALLS OF WIND TUNNELS FOR TWO-
DIMENSIONAL TESTS, by Y.Y. Chan. Published in the Journal of Aircraft, Vol. 17,
No. 5, May 1980.
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APPLICATION OF THE FAST FOURIER TRANSFORM TO TWO-DIMENSIONAL WIND
TUNNEL WALL INTERFERENCE, by M. Mokry and L.H. Ohman. Published in Journal of
Aircraft, Vol. 17, No. 6, June 1980.

PERTURBATION ANALYSIS OF TRANSONIC WIND TUNNEL WALL INTERFERENCE, by
Y.Y. Chan. Published in Journal of Aircraft, Vol. 17, No. 6, June 1980.

ON THE DESIGN OF MODERN AIRFOIL SECTIONS BY NUMERICAL METHODS, by D.J. Jones
and B. Eggleston. Published in "Innovative Numerical Analysis for the Applied Engineer-
ing Sciences", University Press of Virginia, Charlottesville, June 1980.

MORE THAN MEETS THE EYE: THE OIL DOT TECHNIQUE, by A. Atraghji. Proceedings of the
Second International Symposium on Flow Visualization Techniques, Bochum, Germany,
September 1980.

COMPARISON TESTS OF A COMPLETE MODEL IN THE NATIONAL AERONAUTICAL ESTAB-
LISHMENT AND CALSPAN TUNNELS, by J. Thain and K. Wolffelt of SAAB-Scania.
Published in the Proceedings of the 54th semi-annual Supersonic Tunnel Association
Meeting in New York, U.S.A., October 1980.

A SINGULAR PERTURBATION ANALYSIS OF TWO-DIMENSIONAL WIND TUNNEL INTER-
FERENCES, by Y.Y. Chan. Published in Journal of Applied Mathematics and Physics
(ZAMP), Birkhauser Verlag, Basel, Volume 31, 1980.

TRANSONIC AXISYMMETRIC BODIES WITH MINIMAL WAVEDRAG, by Y.Y. Chan, D.J. Jones,
D. Mundie. Published in Canadian Aeronautics and Space Journal, Vol. 26, No. 3,
Third Quarter 1980, under "Technical Notes".

BOOK REVIEW ON "AERODYNAMICS FOR ENGINEERS" by J.J. BERTIN and M.L. SMITH, by
G.M. Elfstrom. Published in E.I.C. Engineering J., June 1980.

LIFT EFFECT ON TRANSONIC WIND TUNNEL BLOCKAGE, by Y.Y. Chan. J. of Aircraft,
Volume 17, No. 12, December 1980.

EDGETONE SUPPRESSION AND ITS EFFECT ON 2-D AIRFOIL TEST DATA, by L.H. Ohman
and F.C. Tang. Published in Proceedings of the 55th STA meeting, the Netherlands,
April 1981.

TEMPERATURE EFFECTS ON THE NAE SIDEWALL BALANCE, by A.J. Bowker, R. Galway and
F.A. Ellis. Also published in Proceedings of the 55th STA Meeting, The Netherlands,

April 1981.

ANALYSIS OF BOUNDARY LAYERS ON PERFORATED WALLS OF TRANSONIC WIND
TUNNELS, by Y.Y. Chan. J. of Aircraft, Vol. 18, No. 6, June 1981.

EDGETONE SUPPRESSION AND ITS EFFECT ON 2-D AIRFOIL TEST DATA - ADDENDUM,
by L.H. Ohman. Proceedings of the 56th semi-annual Supersonic Tunnel Association
meeting, Cambridge, Mass., October 1981.

L'EFFICACITE D'UN DEFLECTEUR AERODYNAMIQUE, by K.R. Cooper. Transport Commer-
cial, Mars/Avril 1977.

MAGDALEN ISLANDS WIND TURBINE HYBRID COMPUTER-MODEL, by J.R. Amyot,
R.G. Gagne, R.J. Templin and R.S. Rangi. Proceedings of Summer Computer Simulation
Conference, Chicago, Ill., July 18-20, 1977.

APPLICATIONS OF WIND TURBINES IN CANADA, by P. South, R.J. Templin and R.S. Rangi.
Proceedings of 10th World Energy Conference, Istanbul, September 19-23, 1977.
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VIBRATION ABSORBERS FOR BRIDGE TRUSS MEMBERS, by R.L. Wardlaw, K.R. Cooper and
H.P.A.H. Irwin. Third U.S. National Conference on Wind Engineering Research, Gainesville,
Florida, March 1978.

DYNAMIC VIBRATION ABSORBERS FOR SUPPRESSING WIND INDUCED MOTION, by

R.L. Wardlaw and K.R. Cooper. Proceedings of Third Colloquium on Industrial Aero-
dynamics, Aachen, Germany, June 1978.

TORNADO DAMAGE IN MASSON, by K.R. Cooper and J.T. Templin. The Second Canadian

Workshop on Wind Engineering, Varennes, Que., September 28-29, 1978.

DESIGN AND TUNED MASS DAMPERS FOR THE LA PRADE HEAVY WATER PLANT, by
K.R. Cooper, R.T. Lake and M.P. Sacks. The Second Canadian Workshop on Wind
Engineering, September 28-29, 1978.

THE EFFECT OF AMBIENT WINDS ON THE FUEL CONSUMPTION OF ROAD VEHICLES, by

K.R. Cooper and W.F. Campbell. The Second Canadian Workshop on Wind Engineering,
September 28-29, 1978, Varennes, Que.

REDUCING THE AERODYNAMIC DRAG OF LOGGING TRUCKS, by J.G. Garner and

K.R. Cooper. American Society of Agricultural Engineers, Winter Meeting, December
1978.

FUEL SAVINGS THROUGH AERODYNAMIC DRAG REDUCTION, by K.R. Cooper. Canadian
Fruit Wholesalers Association Annual, 1978.

DEVELOPMENT OF A LOW-CORRECTION WIND TUNNEL WALL CONFIGURATION FOR

TESTING HIGH-LIFT AIRFOILS, by C.D. Williams, G.V. Parkinson and A. Malek.
Proceedings of 11th ICAS Congress, September 1978.

THE LIONS' GATE BRIDGE - WIND MEASUREMENTS AND WIND TUNNEL INVESTIGA-
TIONS, by C.D. Williams, H.W. Teunissen and H.P.A.H. Irwin. Proceedings of Second
Canadian Workshop on Wind Engineering, Varennes, Que., September 1978.

NRC's WIND ENERGY PROGRAM, by P. South, R.J. Templin and R.S. Rangi. Solar Energy
Society of Canada, 4th Annual General Meeting, London, Ont., August 20-24, 1978.

OPERATING EXPERIENCE WITH THE MAGDALEN ISLANDS WIND TURBINE, by P. South,

R.J. Templin and R.S. Rangi. Second International Symposium on Wind Energy Systems,
Amsterdam, October 3-5, 1978.

THE STABILITY OF TRIANGULAR ROADSIDE WARNING DEVICES, by C.D. Williams.
CANCAM 1979, Sherbrooke, P.Q., May 1979.

THE LIONS' GATE BRIDGE - WIND MEASUREMENTS AND WIND TUNNEL INVESTIGA-
TIONS, by C.D. Williams, H.W. Teunissen and H.P.A.H. Irwin, CANCAM 1979,
Sherbrooke, P.Q., May 1979.

SUR L'EFFET DE L'ECHELLE DE LA TURBULENCE SUR LA TRAINEE DES CORPOS NON-
PROFILES, by C.D. Williams, and A. Laneville, CANCAM 1979, Sherbrooke, P.Q.,
May 1979.

FULL-SCALE MEASUREMENTS OF ATMOSPHERIC WIND AND TURBULENCE ON A SUS-

PENSION BRIDGE, by C.D. Williams and H.W. Teunissen, 5th International Conference
on Wind Engineering, Colorado State University, July 1979.
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THE EFFECT OF INTENSITY AND LARGE SCALE TURBULENCE ON THE MEAN PRESSURE
AND DRAG COEFFICIENTS OF 2D RECTANGULAR CYLINDERS, by C.D. Williams
and A. Laneville, 5th International Conference on Wind Engineering, Colorado State
University, July 1979.

CENTRE OF ROTATION FOR TORSIONAL VIBRATION OF BRIDGES, by H.P.A.H. Irwin.
Journal of Industrial Aerodynamics, Vol. 4, No. 2, pp. 123-132, March 1979.

CORRECTION OF DISTORTION IN FLUCTUATING PRESSURE MEASUREMENTS, by
H.P.A.H. Irwin and K.R. Cooper. Proceedings of Canadian Congress of Applied Mechanics,
University of Sherbrooke, May 1979.

A WIND TUNNEL INVESTIGATION OF THE WIND FORCES ON A RETRACTABLE FABRIC
ROOF FOR THE MONTREAL OLYMPIC STADIUM, by H.P.A.H. Irwin and
R.L. Wardlaw. Proceedings Annual Conference, Canadian Society for Civil Engineers,
Montreal, Que., June 1979.

A WIND TUNNEL INVESTIGATION OF A RETRACTABLE FABRIC ROOF FOR THE
MONTREAL OLYMPIC STADIUM, by H.P.A.H. Irwin and R.L. Wardlaw. Proceedings
of the 5th International Conference on Wind Engineering, Colorado State University,
July 1979.

CROSS-SPECTRA OF TURBULENCE VELOCITIES IN ISOTROPIC TURBULENCE, by
H.P.A.H. Irwin. Research Note, Boundary Layer Meteorology, Vol. 16, 1979.

CORRECTION OF DISTORTION EFFECTS CAUSED BY TUBING SYSTEMS IN MEASURE-
MENTS OF FLUCTUATING PRESSURES, by H.P.A.H. Irwin and K.R. Cooper. Journal of
Industrial Aerodynamics, Vol. 5, pp. 93-107, 1979.

WIND ENERGY RESEARCH IN CANADA, by R.S. Rangi. Conference on Appropriate Technology,
Confederation College, Thunder Bay, Ont., March 30-31, 1979.

AN EXAMINATION OF THE EFFECTS OF WIND TURBULENCE ON THE AERODYNAMIC
DRAG OF VEHICLES, by K.R. Cooper and W.F. Campbell. Presented at the 4th
Colloquium on Industrial Aerodynamics, Aachen, Germany, June 18, 1980.

DESIGN AND PERFORMANCE OF A MULTI-DEGREE-OF-FREEDOM, by J.R. Templin and
K.R. Cooper. Presented at 4th Colloquium on Industrial Aerodynamics, Aachen,
June 1980.

WAKE VORTEX TRAJECTORIES OF LOW FLYING SPRAY AIRCRAFT, by R.H. Wickens. CASI
Journal, Vol. 26, No. 1, 1980.

REDUCTION OF AERODYNAMIC DRAG OF EXTERNAL SPRAY BOOMS AND NOZZLES
USED ON DC-6 AIRCRAFT, by R.H. Wickens. CASI Journal, Vol. 26, No. 1, 1980.

A TECHNIQUE FOR SIMULATING THE MOTION AND GROUND EFFECT OF AIRCRAFT
WAKE VORTICES, by R.H. Wickens. CASI Journal, Vol. 26, No. 2, 1980.

A STREAMTUBE CONCEPT FOR LIFT: WITH REFERENCE TO THE MAXIMUM SIZE AND
CONFIGURATION OF AERIAL SPRAY EMISSIONS, by R.H. Wickens. CASI Journal,
Vol. 26, No. 2, 1980.

MEASUREMENTS ON THE MAGDALEN ISLANDS VAWT AND FUTURE PROJECTS, by
R.J. Templin and R.S. Rangi. 5th Biennial Wind Energy Conference and Workshop,
Washington, D.C., October 4-8, 1981.
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VEHICLE AERODYNAMICS - AN EVALUATION OF WIND TUNNEL SIMULATIONS, by
K.R. Cooper. Presented at CANCAM 81, June 1981.

TORSIONAL EFFECTS ON THE WIND-INDUCED RESPONSE OF A HIGHRISE BUILDING, by
J.T. Templin and K.R. Cooper, July 1981.

MEASUREMENT OF WIND EFFECTS ON COMMERCE COURT TOWER, by W.A. Dalgleish,
J.T. Templin and K.R. Cooper. Presented at Canadian Workshop on Wind Engineering
(CWOWE I1), April-May 1981.

THE WIND TUNNEL - A GUIDE TO TRUCK FUEL SAVINGS, by K.R. Cooper. Diesel Equip-
ment Superintendent, November 1981.

FIN STABILIZATION INVESTIGATIONS FOR CANADIAN DESTROYERS, by C.D. Williams
and L.J. Leggat. CANCAM 81, Moncton, N.B., June 1981.

THE OTTAWA WIND STUDY - IMPLICATIONS FOR URBAN DESIGN, by C.D. Williams and
P. Chen. Third Canadian Workshop on Wind Engineering, April 13-14, 1981 in Vancouver,
B.C. and May 7-8, 1981 in Toronto.

DETERMINATION OF CRACK-GROWTH RATE IN AN ALUMINUM ALLOY 2024-T3 MAIN
SPAR WEB DURING A FATIGUE TEST, by W. Wiebe. ASM Metals Handbook, Vol. 9,
Fractography and Atlas of Fractographs.

DETERMINATION OF FATIGUE CRACK GROWTH RATES FOR ALUMINUM ALLOY 2014-T6
AIRCRAFT WHEELS, by W. Wiebe. ASM Metals Handbook, Vol. 9, Fractography and
Atlas of Fractographs. 1977.

ON THE ELASTIC-PLASTIC EXPANSION OF TAPERED PRESSURE VESSEL ASSEMBLIES,
by R.L. Hewitt, M.C. de Malherbe and J.M. Alexander. High Pressure Engineering,
Institution of Mechanical Engineers, 1977.

SIGMA PHASE FORMATION IN P/M NICKEL-BASE SUPERALLOYS, by W. Wallace, C. Ashdown,
C.C. Law and D.A. Grey. Presented at 106th Annual Meeting, Metallurgical Society of
AIME, Atlanta, Ga., March 1977.

A SYSTEMS ENGINEERING STUDY OF NIGHT VISIBILITY WITH AUTOMOBILE HEAD-
LIGHTING, by H.F.L. Pinkney, A.A. Ayad, P.M. Huculak and A.L. Harrison. Presented
at Society of Automotive Engineers, International Automotive Engineering Congress &
Exposition, Dtroit, Mich., March 1977.

DEFORMATION PROCESSING OF HOT ISOSTATICALLY PRESSED SUPERALLOY COMPACTS,
by J.-P. Immarigeon, A.Y. Kandeil, W. Wallace and G. Van Drunen. Presented at 16th
Annual Conference of Metallurgists, CIMM, Vancouver, B.C., August 1977.

MATRIX OPERATOR TECHNIQUE FOR SLIP-LINE FIELD CONSTRUCTION, by R.D. Venter
and R.L. Hewitt. University of Toronto Technical Publication Series Report No. UTME-
TP-7702, September 1977.

DEVELOPMENT OF AROMATIC DIAMIDES AS CROSS-LINKING AGENTS FOR EPOXY
RESINS, by P.D. McLean, R.F. Scott and W. Wiebe. Presented at the International Com-
posite Conference, Toronto, Ont., April 1978.

AN ENGINEERING APPROACH TO THE MATRIX OPERATOR TECHNIQUE FOR SLIP LINE
FIELD CONSTRUCTION, by R.D. Venter, R.L. Hewitt and W. Johnson. Proceedings of
the 6th North American Metalworking Research Conference, Gainsville, Fla., April 1978.
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STUDY OF BIRD IMPACTS ON MONOLITHIC AIRCRAFT WINDSHIELDS, by A.J. Bosik,
J. Heath and R. Gould. Presented at the Conference on Aerospace Transparent Materials
and Enclosures, Long Beach, Cal., April 1978.

DUAL-SERVO-CONTROLLED CYCLIC BIAXIAL TESTING EQUIPMENT, by D.P. Williams,
J.F. Martin, D.G. Harvard and T.H. Topper. Presented at the SESA meeting, Wichita, Kan.,
May 1978.

HOT ISOSTATIC PROCESSING OF IN-738 TURBINE BLADES, by W.Wallace, T. Terada,
G. Van Drunen and J. Liburdi. Presented at 17th Annual Conference, Canadian Institute
of Metallurgists, Montreal, Que., August 1978.

FORGING BEHAVIOUR OF TUNGSTEN WIRE REINFORCED SUPERALLOY COMPOSITES,
by A.Y. Kandeil, J.-P. Immarigeon, W. Wallace and G. Van Drunen. Presented at 17th
Annual Conference of Metallurgists, CIM, Montreal, Que., August 1978.

STRUCTURAL INSTABILITIES DURING SUPER-PLASTIC FORGING OF NICKEL BASE
SUPERALLOY COMPACTS, by J.-P. Imrnarigeon and P. Floyd. Presented at the Sym-
posium on Flow and Fracture During High Temperature Forming, TMS/AIME Fall
Meeting, October 1978. Also presented at the 17th Annual Conference of Metallurgists
of the CIM held in Montreal, Que., August 1978.

THEORY AND DEVELOPMENT OF AN ON-LINE 30 HZ VIDEO PHOTOGRAMMETRY SYSTEM
FOR REAL-TIME 3-DIMENSIONAL CONTROL, by H.F.L. Pinkney. Presented at the
Symposium on Photogrammetry for Industry, International Society for Photogrammetry,
Stockholm, Sweden, August 1978.

HOT ISOSTATIC PROCESSING OF IN-738 TURBINE BLADES, by W. Wallace, G. Van Drunen,
J. Liburdi and T. Terada. AGARD CP. No. 256 on Advanced Fabrication Processes,
September 1978.

MATERIALS WORK IN THE STRUCTURES AND MATERIALS LABORATORY OF NAE, by
W. Wallace. Presented at Meeting of the Canadian Steel Industries Research Association,
Ottawa, Ont., September 1978.

AN INTRODUCTION TO THE MATRIX OPERATOR TECHNIQUE FOR SOLVING PLANE
STRAIN METAL FORMING PROBLEMS, by R.D. Venter and R.L. Hewitt. Proceedings
of the 4th Symposium on Engineering Applications of Solid Mechanics, Ontario
Research Foundation, Toronto, Ont., September 1978.

APPLICATION OF THE MATRIX INVERSION TECHNIQUE TO EXTRUSION AND DRAWING
PROBLEMS, by R.D. Venter, R..L. Hewitt and W. Johnson. Applications of Numerical
Methods to Forming Processes, American Society of Mechanical Engineers, AMD -
Vol. 28, December 1978.

DISCUSSION SUMMARY OF SESSION III: FUNDAMENTAL ASPECTS OF NET SHAPE PRO-
CESSING, by J.-P. Immarigeon. AGARD Conference Procedings No. 256, on Advanced
Fabrication Processes, September 1978.

DISCUSSION SUMMARY OF SESSION IV: EMERGING DEVELOPMENTS, by W. Wallace,
AGARD CP. No. 276 on Ceramics for Turbine Engine Applications, 1979.

THE INFLUENCE OF CHEMICAL COMPOSITION OF POST-WELD HEAT TREATMENT CRACK-
ING IN RENE 41, by W. Wallace, R. Tharnburaj and J.A. Goldak. SAMPE Quarterly,
July 1979.

SIGMA-PHASE FORMATION IN CONVENTIONAL AND P/M NICKEL-BASE SUPERALLOYS, by
W. Wallace, C.C. Law, C.P. Ashdown and D.A. Grey. Metal Science, Vol. 13 (11), 1979.
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MICROSTRUCTURAL AND MECHANICAL EFFECTS OF HIP PROCESSING ON SUPER-
ALLOYS, by W. Wallace and J. Liburdi. Presented to the Metallurgical Society of AIME,
Milwaukee, Wis., September 1979.

HOT WORKING BEHAVIOUR OF VINERTIA DURING ISOTHERMAL FORGING, by
J.-P. Immarigeon and W. Wallace. Presented to Metallurgical Society of AIME, Milwaukee,
Wis., September 1979.

EMERGING DEVELOPMENTS IN CERAMICS FOR TURBINE ENGINE APPLICATIONS, by
W. Wallace. Presented at AGARD Specialist Meeting on Ceramics for Turbine Applications,
Cologne, Germany, October 1979.

RAPIDLY SOLIDIFIED POWDERS, by W. Wallace. Seminar presented to the U.S. Air Force
Materials Laboratory, Wright Patterson Air Force Base, Dayton, Ohio, December 1979.

ANALYSIS OF A PROVING RING CALIBRATION, by C. MacKenzie. Included in Tektronix
Canada Ltd. Applications Library, Abstract No. 51/00-1604/0.

HEAT TREATMENT OF HOT ISOSTATICALLY PROCESSED IN-738 INVESTMENT CASTINGS,
by W. Wallace and J.C. Beddoes. Metallography 13, 185, 1980.

A HOT COMPRESSION TESTING APPARATUS FOR THE STUDY OF ISOTHERMAL FORGING,
by J.-P.A. Immarigeon, A.Y. Kandeil, W. Wallace and M.C. de Malherbe. Journal Testing
and Evaluation, 8 (6), 273, 1980.

A GENERALIZED MODEL OF STRUCTURAL REVERSED PLASTICITY, by D.P. Williams and
T.H. Topper. Presented at SESA Spring Meeting, Boston, Mass., May 1980. Also Journal
of Experimental Mechanics, April 1981.

THERMOMECHANICAL PROCESSING OF MAR-M200 COMPACTS, by A.Y. Kandeil, W. Wallace,
J.-P.A. Immarigeon and M.C. de Malherbe. Submitted to Metal Forum, 1981.

MICROSTRUCTURAL INSTABILITIES DURING SUPERPLASTIC FORGING OF A NICHEL-
BASE SUPERALLOY COMPACT, by J.-P.A. Immarigeon and P.H. Floyd. Metallurgical
Transactions, Vol. 12A - No. 7, 1981.

DETERMINATION AND PRESENTATION OF FLOW STRESS DATA FOR USE IN ISOTHERMAL
FORMING ANALYSIS, by R.L. Hewitt, J.-P.A. Immarigeon and P.H. Floyd. Proceedings
8th North American Manufacturing Research Conference, Rolla, Mo., May 1980.

EVALUATION OF HIGH TEMPERATURE METAL FLOW PARAMETERS BY MEANS OF
COMPRESSION TESTING, by J.-P.A. Immarigeon and R.L. Hewitt. Symposium on
Formability 2000-AD, Chicago, Ill., June 1980.

THE REJUVENATION OF PROPERTIES IN TURBINE ENGINE HOT SECTION COMPONENTS
BY HOT ISOSTATIC PRESSING, by P.H. Floyd, W. Wallace and J.-P. Immarigeon.
Presented at the 19th Annual Conference of Metallurgists, Halifax, N.S., August 1980.

A NEW APPROACH TO THE PROBLEM OF STRESS CORROSION CRACKING IN 7075-T6
ALUMINUM, by W. Wallace. Presented at Canadian Forces Corrosion Control Workshop
(Air), Ottawa, Ont., September 1980.

FLOW BEHAVIOUR OF MAR-M200 POWDER COMPACTS DURING ISOTHERMAL FORGING,
by A.Y. Kandeil, J.-P.A. Immarigeon, W. Wallace and M.C. de Malherbe. Metal Science,
October 1980.

MATERIALS RESEARCH AND THE NATIONAL AERONAUTICAL ESTABLISHMENT, by
W.Wallace. Presented to Kingston Chapter, American Society for Metals, Kingston, Ont.,
November 1980.
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ELECTRON BEAM WELDING OF POWDER METALLURGY NICKEL-BASE SUPERALLOYS,
by W. Wallace, R. Thamburaj and J.A. Goldak. Proceedings Metal Powder Report Con-
ference on Powder Metallurgy Superalloys - Aerospace Materials for the 1980's,
Paper 25, No. 1, 1, Zurich, Switzerland, November 1980.

MATERIALS RESEARCH AND THE NATIONAL AERONAUTICAL ESTABLISHMENT, by
W. Wallace. Presented at Noranda Research Centre, Pointe Claire, Que., December 1980.

ON THE HYDROSTATIC EXTRUSION BEHAVIOUR OF NICKEL-BASE SUPERALLOYS, by
A.Y. Kandeil, W. Wallace, J.-P.A. Immarigeon and M.C. de Malherbe. Canadian Metal-
lurgical Quarterly, 19, 245, 1980.

MODELS FOR ENVIRONMENTALLY ASSISTED FATIGUE CRACK GROWTH, by W. Wallace,
J.C. Beddoes and M.C. de Malherbe. Canadian Metallurgical Quarterly, in press.

FLOW AND FRACTURE BEHAVIOUR OF WIRE REINFORCED SUPERALLOY COMPOSITES
DURING ISOTHERMAL FORGING, by A.Y. Kandeil, W. Wallace, J.-P.A. Immarigeon and
M.C. de Malherbe. Metal Science, in press.

FRACTURE BEHAVIOUR OF WIRE REINFORCED NICKEL-BASE SUPERALLOYS DURING
ISOTHERMAL FORGING, by A.Y. Kandeil, J.-P.A. Immarigeon, W. Wallace and
M.C. de Malherbe. Metallurgical Transactions, in press.

A NEW APPROACH TO THE PROBLEM OF STRESS CORROSION CRACKING IN 7075-T6
ALUMINUM ALLOYS, by W. Wallace, J.C. Beddoes and M.C. de Malherbe. Journal
Canadian Aeronautics and Space Institute, in press.

FRACTOGRAPHIC DETERMINATION OF FATIGUE CRACK GROWTH RATES IN AIRCRAFT
COMPONENTS, by W. Wiebe and R.V. Dainty. Canadian Aeronautics and Space Journal,
2nd Quarter, 1981.

A NOTE ON THE MICROSTRUCTURAL DEPENDENCE OF CREEP STRENGTH IN INCONEL
700', by A.K. Koul and W. Wallace. Metallurgical Transactions B, 1981, in press.

A FORMULATION OF THE TRANSIENT ADAPTATION MECHANISMS OF AUTOMOBILE
NIGHT DRIVING, by P. Huculak. Submitted to Lighting Research and Technology,
March 1981.

DETECTION POTENTIAL OF NORMAL OBSERVERS AT VISIBILITY CONDITIONS PRE-
VAILING IN AUTOMOBILE NIGHT DRIVING, by P. Huculak. Submitted to Lighting
Research and Technology, March 1981.

A NEW APPROACH TO THE PROBLEM OF STRESS CORROSION CRACKING IN 7075-T6
ALUMINUM, by W. Wallace, J.C. Beddoes and M.C. de Maherbe. Presented at 28th
Annual General Meeting, Canadian Aeronautics and Space Institute, Montreal, Que.,
May 1981.

REVIEW OF CANADIAN AERONAUTICAL FATIGUE WORK 1979-81, by G. Campbell.
Presented to the 17th Conference of the International Committee on Aeronautical
Fatigue, Noordwijkerhout, The Netherlands, May 1981.

SPEAKER ADAPTATION FOR WORD-BASED SPEECH RECOGNITION SYSTEMS, by M.J. Hu,,.
Presented at 101st Acoustical Society of America Meeting, Ottawa, Ont., May 1981.

REJUVENATION OF TURBINE ENGINE COMPONENTS BY HOT ISOSTATIC PRESSING, by
P.H. Floyd, W. Wallace and J.-P. Immarigeon. Presented at NATO Defence Research
Group Seminar on Advances in Structural Materials in Relation to Defence Applications,
Bremen, Germany, May 1981.
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HEAT TREATMENT OF Co-Cr-Mo SURGICAL IMPLANT ALLOYS, by K. Rajan and W. Wallace.
Second Annual Meeting of the Canadian Biomaterials Society, Hamilton, Ont., June 1981.

A VISIBILITY ASSESSMENT OF DETECTION EXPERIMENTATION IN AUTOMOBILE HEAD-
LIGHTING, by P. Huculak. Submitted to Lighting Research and Technology, June 1981.

EFFECT OF COLD WORK ON THE COMBINED PRECIPITATION AND RECRYSTALLIZATION
PROCESSES IN NI-FE BASE SUPERALLOYS, by A.K. Koul and F.B. Pickering.
Proceedings of the Annual International Conference of IMS, San Francisco, Cal., July 1981.

MICROSTRUCTURES AND MECHANICAL PROPERTIES OF ALLOY APK 1, by W. Wallace,
R. Thamburaj, Y.N. Chari and T.L. Parakash. Submitted to Powder Metallurgy, September
1981.

POST WELD HEAT TREATMENT CRACKING IN SUPERALLOYS - A CRITICAL REVIEW,
by W. Wallace, R. Thamburaj and J.A. Goldak. Submitted to International Metals Reviews,
September 1981.

THE REJUVENATION OF PROPERTIES IN TURBINE ENGINE HOT SECTION COMPONENTS
BY HOT ISOSTATIC PRESSING, by W. Wallace, P.H. Floyd and J.-P.A. Immarigeon.
Presented by Heat Treatment 81, Proceedings International Congress on Metals Engineering,
The University of Aston, Birmingham, Ala., The metals Society, September 1981.

REJUVENATION OF USED TURBINE BLADES BY HOT ISOSTATIC PRESSING AND REHEAT
TREATMENT, by A.K. Koul, and C.C. Leach. Presented at Specialist Meeting on
Maintenance in Service of High Temperature Parts, AGARD CP, September 1981.

A NOTE ON FATAL AIRCRAFT ACCIDENTS INVOLVIN( METAL FATIGUE, by G.S. Campbell.
International Journal of Fatigue, October 1981.

THE SUPERALLOYS: MATERIALS FOR GAS TURBINE ENGINE HOT SECTION COMPO-
NENTS, by J.-P. Immarigeon. Presented at CASI Annual Meeting, Montreal, May 1981;
also submitted to CASI Journal, November 1981.

MICROSTRUCTURAL STUDY OF A HIGH STRENGTH STRESS CORROSION RESISTANT
7075 ALUMINUM ALLOY, by K. Rajan, W. Wallace and J.C. Beddoes. Submitted to
Journal of Materials Science, November 1981.

ROOM TEMPERATURE STRENGTHENING MECHANISMS IN A Co-Cr-Mo-C ALLOY, by
K. Rajan and J.B. Vander Samde. Journal of Materials Science, in press.

A THERMODYNAMIC ASSESSMENT OF HEAT TREATMENTS FOR A Co-Cr-Mo ALLOY, by
K. Rajan. Submitted to Biomaterials.

PHASE TRANSFORMATIONS IN A WROUGHT Co-Cr-Mo-C ALLOY, by K. Rajan. Submitted to
Metallurgical Transactions.

ON AERODYNAMIC COUPLING BETWEEN LATERAL AND LONGITUDINAL DEGREES OF
FREEDOM, by K.J. Orlik-Ruckemann. Presented AIAA 15th Aerospace Sciences
Meeting, Los Angeles, 24-26 January 1977. AIAA Paper No. 77-4. Also, AIAA Journal,
Vol. 15, No. 12, pp. 1792-1799, December 1977.

WIND TUNNEL TEST AND CALIBRATION TECHNIQUES FOR THE MEASUREMENT OF
DAMPING AND DYNAMIC CROSS DERIVATIVES DUE TO PITCHING AND
YAWING, by E.S. Hanff, K.J. Orlik-Ruckemann. Presented at AIAA 15th Aerospace
Sciences Meeting, Los Angeles, 24-26 January 1977. AIAA Paper No. 77-80.
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IMPROVED SERVO VALVE FOR A HIGH-LOAD HYDRAULIC DRIVE, by C.R. Anstey. LM-UA-
184, March 1977.

EXPERIMENTAL SEPARATION OF PITCHING MOMENT DERIVATIVES DUE TO PURE
PITCHING AND VERTICAL ACCELERATION, by K.J. Orlik-Ruckemann. Presented
at the AIAA 4th Atmospheric Flight Mechanics Conference, Hollywood, Florida,
8-10 August 1977. AIAA Paper 77-1159.

DYNAMIC STABILITY RESEARCH AT THE NATIONAL AERONAUTICAL ESTABLISHMENT
IN OTTAWA, by K.J. Orlik-Ruckemann. Presented at the 48th Meeting of the Supersonic
Tunnel Association, Toulouse, France. 14-15 September 1977. Also LM-UA-185.

WIND TUNNEL MEASUREMENT OF DYNAMIC CROSS-COUPLING DERIVATIVES, by
K.J. Orlik-Ruckemann, E.S. Hanff. Journal of Aircraft, Vol. 15, No. 1, pp. 40-46,
January 1978.

A HYDRAULIC MODEL DRIVE FOR DYNAMIC WIND TUNNEL TESTS, by E.S. Hanff.
Presented at the 49th Meeting of the Supersonic Tunnel Association, El Segundo,
California, 17-18 April 1978. Also LM-UA-186.

TECHNIQUES FOR DYNAMIC STABILITY TESTING IN WIND TUNNELS, by
K.J. Orlik-Ruckemann. AGARD FDP Symposium on Dynamic Stability Parameters,
Athens, Greece, 22-24 May 1978. AGARD CP-235, Paper 1.

EXPERIMENTS ON CROSS-COUPLING AND TRANSLATIONAL ACCELERATION DERIVA-
TIVES, by K.J. Orlik-Ruckemann, E.S. Hanff. AGARD FDP Symposium on Dynamic
Stability Parameters, Athens, Greece, 22-24 May 1978. AGARD CP-235, Paper 8.

A GENERALIZED TECHNIQUE FOR MEASURING CROSS-COUPLING DERIVATIVES IN WIND
TUNNELS, by E.S. Hanff, K.J. Orlik-Ruckemann. AGARD FDP Symposium on Dynamic
Stability Parameters, Athens, Greece, 22-24 May 1978. AGARD CP-235, Paper 9.

SENSITIVITY OF AIRCRAFT MOTION TO AERODYNAMIC CROSS-COUPLING AT HIGH
ANGLES OF ATTACK, by K.J. Orlik-Ruckemann, W.H. Curry. AGARD FDP Symposium
on Dynamic Stability Parameters, Athens, Greece, 22-24 May 1978. AGARD CP-235
Paper 34.

TRACE VAPOUR SOURCE, by L. Elias. LM-UA-188, September 1978.

VALIDATION TESTS OF THE TRACE VAPOUR SOURCE USED BY GENERAL BEHAVIOUR
SYSTEMS INC., by L. Elias. LM-UA-187, January 1979.

A SECOND GENERATION INSTRUMENTATION SYSTEM FOR MEASURING CROSS
COUPLING DERIVATIVES, by L.R. Foster, E.S. Hanff. ICIASF'79 Record, pp. 251-256,
September 1979.

MEASUREMENT OF DYNAMIC DIRECT AND CROSS-COUPLING DERIVATIVES DUE TO
OSCILLATING ROLL, by E.S. Hanff, K. Kapoor. ICIASF'79 Record, pp. 186-193,
September 1979.

WIND-TUNNEL APPARATUS FOR TRANSLATIONAL OSCILLATION EXPERIMENTS, by
K.J. Orlik-Ruckemann, E.S. Hanff, C.R. Anstey. AIAA-80-0046, January 1980.

TWO MODELS OF LONG-RANGE DRIFT OF FOREST PESTICIDE AERIAL SPRAY, by
R.S. Crabbe, J.D. Reid. Atmospheric Pesticide Environment, Vol. 14, pp. 1017-1025,
January 1980.
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RESULTS FROM TWO MODELS FOR THE LONG-DISTANCE DRIFT AND DRY DEPOSITION
OF AN INSECTICIDE CLOUD ONTO A FOREST, by R.S. Crabbe. Proceedings of
Second Joint Conference on Applications of Air Pollution Meteorology, 24-27 March 1980,
New Orleans, La.

WIND TUNNEL DETERMINATION OF DYNAMIC CROSS-COUPLING DERIVATIVES - A NEW
APPROACH, by K.J. Orlik-Ruckemann, E.S. Hanff. Presented at the 22nd Israel Annual
Conference on Aviation & Astronautics, 12-13 March 1980. Proceedings pp. 5-15. Also
Israel Journal of Technology, Vol. 18, pp. 3-12, Nos. I & 2, 1980.

ON THE CORRECTIONS FOR STING PLUNGING OSCILLATIONS IN DYNAMIC STABILITY
TESTS, by M.E. Beyers. LM-UA-190, September 1980.

DETERMINATION OF FENITROTHION AND TRIS (2-ETHYL HEXYL) PHOSPHATE VAPOUR
PRESSURES, by M. Krzymien. LM-UA-191, October 1980.

DYNAMIC STABILITY PARAMETERS AT HIGH ANGLES OF ATTACK, by K.J. Orlik-Ruckemann,
E.S. Hanff. Presented at the 12th Congress of the International Council of the Aero-
nautical Sciences, Munich, Paper 7.1, 12-17 October 1980.

INVESTIGATION OF HIGH-MANOEUVRABILITY FLIGHT VEHICLE DYNAMICS, by
M.E. Beyers. Presented at the 12th ICAS Congress in Munich. Paper 7.2, 12-17 October
1980. ICAS Proceedings 1980, pp. 265-277.

STATISTICAL TREATMENT OF VAPOUR PRESSURE DATA. I - LEAST-SQUARES FITTING,
by M. Authier-Martin. LM-UA-192, January 1981.

SAMPLE COLLECTION & FIELD ANALYSIS OF TRIS (2-ETHYL HEXYL) PHOSPHATE USED
IN A STUDY OF PESTICIDE DRIFT, by M.E. Krzymien. Journal of Chromatography,
Vol. 204, pp. 453-459, 16 January 1981.

REVIEW OF TECHNIQUES FOR DETERMINATION OF DYNAMIC STABILITY PARAMETERS
IN WIND TUNNELS, by K.J. Orlik-Ruckemann. Presented at the AGARD LS 114,
NASA Ames, VKI Belgium, March 1981. Lecture 3.

SENSITIVITY OF AIRCRAFT MOTION TO CROSS-COUPLING AND ACCELERATION
DERIVATIVES, by K.J. Orlik-Ruckemann. Presented at AGARD LS 114, NASA Ames,
VKI Belgium, March 1981. Lecture 15.

DIRECT FORCED-OSCILLATION TECHNIQUES FOR THE DETERMINATION OF STABILITY
DERIVATIVES IN WIND TUNNELS, by E.S. Hanff. Presented at AGARD LS 114,
NASA Ames, VKI Belgium, March 1981. Lecture 4.

APPLICATIONS OF HALF-MODEL TECHNIQUE IN DYNAMIC STABILITY TESTING, by
E.S. Hanff. Presented at AGARD LS 114, NASA Ames, VKI Belgium, March 1981.
Lecture 9.

AN ADVANCED OSCILLATORY PITCH/YAW APPARATUS FOR DYNAMIC STABILITY
TESTING, by E.S. Hanff, C.R. Anstey. Presented at the 55th STA Meeting, Amsterdam.
April 1981.

SIMULTANEOUS DETERMINATION OF AIRBORNE FENITROTHION AND TRIS (2-ETHYL
HEXYL) PHOSPHATE, by M. Krzymien. Presented at the 64th Chemical Conference &
Exhibition, Halifax. 31 May - 3 June 1981.

LA PRESENCE D'UN CONTAMINANT "VOLATIL" COMME OUTIL DE DiTECTION D'EXPLO-
SIFS, by M. Authier-Martin. Presented at the 64th Chemical Conference & Exhibition,
Halifax. 31 May - 3 June 1981.
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A DUAL ACCELEROMETER PRIMARY MOTION TRANSDUCER, by L.R. Foster, E.S. Hanff.
Presented at the 11th Transducer Workshop, Seattle, Washington, June 1981.

SAMPLING AND ANALYSIS OF AIRBORNE FENITROTHION AND TRIS (2-ETHYL HEXYL)
PHOSPHATE, by M. Krzymien. Presented at the ASTM Boulder Conference on Sampling
& Analysis of Toxic Material in the Atmosphere. Boulder, Colorado, 2-6 Aug. 1981.

DYNAMIC WIND TUNNEL TESTS OF THE SIMULATED SHUTTLE EXTERNAL TANK CABLE
TRAYS, by K.J. Orlik-Ruckemann, J.G. LaBerge. Presented at the AIAA Meeting,
Albuquerque, N.M., 19-21 August 1981. AIAA-81-1879.

AERODYNAMIC SIMULATION OF MULTI-DEGREE-OF-FREEDOM AIRCRAFT MOTION,
by M.E. Beyers. Presented at 9th International Congress on Instrumentation in Aerospace
Simulation Facilities, Dayton, Ohio. 20 Sept - 2 Oct 1981. ICIASF'81 Record.

Division of Mechanical Engineering

A RECTILINEAR DISTANCE ROUND-TRIP LOCATION PROBLEM, by A.W. Chan and

D.W. Hearn. Transportation Science, Vol. 11, No. 2, 1977, pp. 107-123.

OPERATIONS STUDY OF AN INTERMEDIATE CAPACITY TRANSIT SYSTEM ON A HYBRID

COMPUTER, by P.W.U. Graefe, G.F. Crate and A.W. Chan. Proceedings of the 1978 Joint
Automatic Control Con. October 18-20, 1978, Philadelphia, Pa, pp. 271-280.

AN ANALYSIS PROCEDURE FOR THE VALIDATION OF ON-SITE PERFORMANCE MEAS-
UREMENTS OF GAS TURBINES, by R.K. Agrawal, B.D. MacIsaac, H.I.H. Saravanamuttoo
Transactions of the ASME Paper No. 78-GT-152, 1978.

A CLASSROOM EXAMPLE OF FOLD CATASTROPHE IN POPULATION BIOLOGY, by
I.H. Mufti. Applied Mathematics Notes, Vol. 3, No. 3-4, December 1977, pp. 88-93.

AN INTERACTIVE SEQUENCING AID FOR PRINTING PRESSES, by A.W. Chan and
P.W.U. Graefe. Second National Conference on Computers and Industrial Engineering,
Chicago, Ill. March 14-16, 1979.

ON THE STABILITY OF A SINGLE-SPECIES POPULATION MODEL WITH TIME LAG. Inter-
national Journal of Systems Science, Vol. 10., No. 10, 1979, pp. 1149-1154.

SOME LAYOUT PROBLEMS ON THE LINE WITH INTERDISTANCE CONSTRAINTS AND
COSTS, by A.W. Chan, R.L. Francis. Operations Research, Vol. 27, No. 5, September-
October 1979.

AN INTERACTIVE SEQUENCING AID FOR PRINTING PRESSES, by A.W. Chan, P.W.U. Graefe.
Computers and Industrial Engineering, Vol. 3, pp. 321-325, 1979.

COMPUTER-AIDED STUDY OF AN ELECTRIC STEEL MAKING SHOP, NRC MODEL EVALU-
ATES BENEFITS OF PLANT OPERATION, by P.W.U. Graefe and L.K. Nenonen.
Engineering Journal, Vol. 63, No. 2, April 1980, p. 37-40.

HYBRID COMPUTER MODELS AS A DESIGN AID FOR GAS TURBINE CONTROL SYSTEMS
FOR HELICOPTERS, by R. Langton, R.M. Evans, B.D. MacIsaac. Proc. of Summer
Computer Simulation Conference, 18-20 July 1977.
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REDUCTION OF TRANSIENT GAS TURBINE TEST DATA USING A HYBRID COMPUTER,
'v D.M. Rudnitski and B.D. MacIsaac. Proc. of Summer Computer Simulation Conference,
18-20 July 1977.

MAGDALEN ISLANDS WIND TURBINE HYBRID COMPUTER MODEL, by J.R. Amyot,
R.E. Gagne, R.J. Templin, R.S. Rangi. Proc. Summer Computer Simulation Conference,
Chicago, July 1977.

A FORTRAN PACKAGE FOR FLUID RESISTANCE IN PIPES, VALVES AND FITTINGS, by
J.R. Amyot. Proc. Summer Computer Simulation Conference, Seattle, August 1980.

TRACK DATA PREPARATION PROGRAM FOR THE NRC RAILWAY ROLLER RIG, by
J.R. Amyot. Proc. Summer Computer Simulation Conference, Seattle, August 1980.

DESIGN OF GAS PIPELINE STATION CONTROLLERS USING HYBRID COMPUTER MODELS,
by R.E. Gagne, F.H. Farmer, G.F. Moellenkamp, B.D. MacIsaac, G.F. Crate. Canadian
Conference on Automatic Control, McGill University, Montreal, May 1979.

COMPUTER MODEL OF HEAVE IN HOVERCRAFT HEX-5, by J.R. Amyot. Proc. Fourteenth
Canadian Symposium on Air Cushion Technology, Ottawa, September 1980.

TRACK DATA PREPARATION PROGRAMS FOR RAILWAY VEHICLE DYNAMICS, by
J.R. Amyot and G.A. Camire. Proc. Summer Computer Simulation Conference,
Washington, D.C., July 1981.

COMPUTER STUDIES OF ACV HEAVE DYNAMICS STABILIZATION, by J.R. Amyot. Proc.
Fifteenth Canadian Symposium on Air Cushion Technology, Toronto, Sept( .ber 1981.

YACHT RESEARCH AT NRC, by D.C. Murdey. The Society of Naval Architects and Marine
Engineers, Eastern Canadian Section, Montreal, October 18, 1977.

SHIP AND LOCK MODEL STUDIES AS AN AID TO INCREASING CARGO TONNAGE THROUGH
THE WELLAND CANAL, by R.P. Browne & M. Liou (St. Lawrence Seaway Authority).
The Society of Naval Architects and Marine Engineers, Eastern Canadian Section, Montreal,
April 24, 1978. (Published in Marine Technology, Vol. 15, No. 4, October 1978, pp. 381-
394).

DEVELOPMENT OF A FRIGATE HULL FORM FOR SUPERIOR SEAKEEPING, by
R.T. Schmitke (Defence Research Establishment Atlantic, Darmouth, N.S.), I.F. Glen
(Directorate of Maritime Engineering and Maintenance, NDHQ, Ottawa), and D.C. Murdey.
The Society of Naval Architects and Marine Engineers, Eastern Canadian Section,
Montreal, April 17, 1979.

EXPERIMENT TECHNIQUES FOR THE PREDICTION OF SHIP SEAKEEPING PERFORMANCE,
by D.C. Murdey. International Symposium on Advances in Marine Technology, Trondheim,
Norway, June 13-15, 1979 (published in International Symposium on Advances in Marine
Technology Proceedings, Vol. 1).

NUMERICALLY CONTROLLED MILLING OF SHIP MODEL PROPELLERS: STATE-OF-THE-
ART REPORT, by D. Gospodnetic. 19th American Towing Tank Conference, University
of Michigan, Ann Arbor, Michigan, July 9-11, 1980 (published in 19th ATTC Proceedings,
Vol. 1).

SEAKEEPING OF THE NRC HULL FORM SERIES: A COMPARISON BETWEEN EXPERIMENT
AND THEORY, by D.C. Murdey. 19th American Towing Tank Conference, University of
Michigan, Ann Arbor, Michigan, July 9-11, 1980 (published in 19th ATTC Proceedings,
Vol. 1).
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SEAKEEPING AND RESISTANCE TRADE-OFFS IN FRIGATE HULL FORM DESIGN, by
R.T. Schmitke and D.C. Murdey. Thirteenth Symposium on Naval Hydrodynamics, Tokyo,
Japan, October 6-10, 1980 (published in Proceedings).

WAVE PROBLEMS ASSOCIATED WITH VESSEL DESIGN AND OPERATION, by R.P. Browne.
Ocean Information Workshop, Bedford Institute of Oceanography, October 7-9, 1980.

PERFORMANCE OF CCGS FRANKLIN IN LAKE MELVILLE 1980, by M. Michailidis and
D.C. Murdey. The Society of Naval Architects and Marine Engineers Spring Meeting/
STAR Symposium ICE TECH 81, Ottawa, June 16-19, 1981.

SHIP MODEL PROPELLER MANUFACTURING FACILITIES AT AVMRI, by D. Gospodnetic.
Jubilee Scientific Session on Ship Hydrodynamics, Bulgarian Ship Hydrodynamics Centre,
Varna, Bulgaria, November 19-24, 1981.

PRACTICAL INTERACTIVE GRAPHICS CURVE FITTING PROCEDURES FOR MODEL TEST
DATA, by M.D. Miles. Jubilee Scientific Session on Ship Hydrodynamics, Bulgarian Ship
Hydrodynamics Centre, Varna, Bulgaria, November 19-24, 1981.

COMPUTER CONTROL STANDARDS PART 1: COMPUTERIZED PROCESS CONTROL AND
THE SEARCH FOR THE PERFECT INTERFACE, by R.W. Gellie, Canadian Controls &
Instrumentation, December 1976 - January 1977, pp. 34-35.

CIRCADIAN RHYTHMS IN STEP-INPUT PURSUIT TRACKING, by L. Buck. Ergonomics, January
1977, No. 20, No. 1, pp. 19-31.

COMPUTER CONTROL STANDARDS PART 2: COMPUTERIZED PROCESS CONTROL & THE
INTERFACE, by R.W. Gellie, Canadian Controls & Instrumentation, February 1977,
pp. 30-32.

DIRECTIONAL ANEMOMETER FOR NEAR-GROUND AIRCRAFT VORTEX WAKE DETEC-
TION, by H.G. Tucker, CATCA Journal, April 1977, Vol. 9 No. 1, pp. 27-28.

SIGNAL PROCESSOR FOR DIRECT-CURRENT-VOLTAGE PLOTTING OF VOLTAGE-CLAMP
DATA, by J.L. Schwartz, Medical and Biological Engineering and Computing, July 1977,
15, pp. 455-461.

LINE PRINTER MODIFICATION FOR BETTER GRAY LEVEL PICTURES, by P. Hamill,
Computer Graphics and Image Processing, October 1977, 6, pp. 485-491.

THE CANADIAN HIGH SPEED MAGNETICALLY LEVITATED VEHICLE SYSTEM, by
D.L. Atherton, P.R. Belanger, P.E. Burke, G.E. Dawson, A.R. Eastham, W.F. Hayes,
B.T. Ooi, P. Silvester, G.R. Slemon. Queen's University CIGGT Report No. 77-12,
September 1977, and in Canadian Electrical Engineering Journal, April 1978, Vol. 3, No. 2.

TRENDS IN INDUSTRIAL CONTROL - A P IN EVERY POD, by R.W. Gellie. Proceedings,
Instrument Society of America Conference, Niagara Falls, NY, October 17-20, 1977,
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