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PART I — AERONAUTICAL REPORTS

L LR-572 ESTIM ATES OF THE LATERAL-DIRECTIONAL STABILITY DERIVATIVES OF A
HELICOPTER FROM FLIGHT MEASUREMENTS.

Gould , D.G., Hindson , W.S., National Aeronau tical Establishment, December 1973.

The lateral-directional stability derivatives for a medium-sized single rotor helicopter have
been estimated for three different forward speeds. The analysis technique is based on a
least squares quasilinearization method which employs a specially formatted parameter
vector so that reliable a priori estimates can he used to assist convergence. An additional
unique feature is the procedure adopted to reduce the influence of unknown atmospheric
inputs on the parameter estimates by means of a conglomerate analysis of several similar
runs.

LR-573 MODIFICATION OF V/STOL iNSTRUMENT APPROACH GEOMETR Y AS A
MEANS OF COMPENSATING FOR ALONG-TRACK WIND EFFECTS.

Hindson , W.S., Gould, D.G., National Aeronautical Establishment, January 1974.

The influence of wind on the low speed approach and landing considerations for V/STOL
aircraft poses new problems which , although neglected for conventional aircraft , may require
specific solutions for these new designs. A novel method to allow for significant along-track
wind effects, including shears, is proposed whereby the approach geometry relative to the
earth is modified according to the ambient wind condition .

LR-575 WALL INTERFERENCE ON TWO-DIMENSIONAL SUPERCRITICAL AIRFOILS,
USING WALL PRESSURE MEASUREMENTS TO DETERMINE ThE POROSITY
FACTORS FOR TUNNEL FLOOR AND CEILING.

Mokry , M., Peake, D.J., Bowker , A.J., National Aeronautical Establishment ,
February 1974.

The effects of unequal porosity factors, ascribed to the floor and ceiling of two-dimensional
wind tunnel test sections, are investigated with a simplified mathematical model that utilizes
a point vortex and a point doublet placed mid-way between the two walls. Closed form
solutions are derived, using the method of images, for wall pressure distributions, and
corrections to Mach number and model angle of attack .

The predicted wall pressure distributions are compared with experimental results obtained in
the National Aeronautical Establishment 15x60 inch high Reynolds number two-dimensional
test facility for th ree airfoils with thickness-chord ratios from 0.10 to 0.17 and chords of 10
and 15 inches. Agreement is shown to be markedly better than is possible with equal porosity
factors. Reasonable agreement continues up to tunnel mainstream Mach numbers of about
0.82, providing confidence in the derived blockage and angle of attack corrections.
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LR-576 ACOUSTIC TESTS ON A FAN-IN-WING MODEL : EFFECTS OF AN EXTENIWI)
1NLET.

Krishnappa, (i., I)ivision or Mrch anic ;il Eiigi neeriii g , l”ehrtia ry I 971.

This study describes the comparative acoustic tests conducted on a 12 in. diami’~ “ r [au -u i -win g
model with an extended inlet referenced to the standard shallow inlet. ‘l’he aim of the test.s
was to find the effect of extending the depth of the inlet on the noise radiation characteristics
of the fan , both at static and crossflow conditions. The studies also included induct sound
measurements done to observe the change in the characteristics of the blade passing frequency
tones due to crossflow over the fan.

The extended inlet showed generally higher broadband noise levels and shaft order tone levels ,
both at static and crossflow conditions, which were particularly noticeable at high fan speeds.
There were no large differences in the far field tone levels and directionality patterns of the
blade passing frequency tones between th~ two inlets. In-duct sound measurements showed
minor changes in the characteristics of blade passing frequency tones due to crossflow velocities.

LR-577 RESULTS OF INTERCOM PARISON FLI GHTS BETWEEN THE NAE T-33 AND ThE
NCAR BUFF ALO ATMOSPHERIC RESEARCH AIRCRA FF .
MacPh erson, J.I., National Aeronautical Establishment, July 1974.

Recent international atmospheric research programs such as BOMEX and IFYGL have been of
such a large scale that several aircraft are required to collect data, which , when combined with
radiosonde and surf ace measurements, ultimately f orm a large internationa lly-accessible data
bank. A fundamental part of the program, and one which rarely receives enough attention,
should be an intercomparison between the measuring aircraft . This report presents results of
two such intercomparison flights between the NAE T-33 and NCAR Buffalo atmospheric
research aircraft, with the NCAR Sabreliner providing additional data on one of the flights.
Data from these flights, which were flown at different altitudes on two days with quite
different atmospheric conditions, show generally good agreement, particularly for mesoscale
meteorological parameters averaged over the length of a run. Spectra of microscale variables
including true gust velocity, heat and momentum flux are compared over a frequency band
common to both aircraft. The spectra for longitudinal gusts and temperature fluctuations
show excellent agreement between the aircraft , but discrepancies are apparent in the P”P’-’-,
vertical gust spectra and resultant fluxes during these flights.

LR-579 GAS TURBINE CYCLE CALCULATIONS: ThERMODYNAMIC DATA TABLES
FOR AIR AND COMB USTION PRODUCTS FOR THREE SYSTEMS OF UNITS.
Chappell , M.S., Cockshutt, E.P., Division of Mechanical Engineering, August 1974.

Thermodynamic data tabulations specifically designed for gas turbine cycle calculations are
presented for 1° intervals from 200 K to 2200 K , and from 350°R to 4000°R. The tables
are similar to those of Fielding and Topps, but are rather simpler to use . They are presented
in the following systems of units:

(a) Engineering Units, K (b) Engineering Units , °R (c) S.I. Units , K
Numerical examples illustrating their use are included. The polynomial coefficients used to
generate the tabular data are also given , should the user wish to evaluate the properties within
a computer program.

The present data were previously published as NRC LR-517 (Reference 5) for the first two
sets of units with an upper temperature limit of 2000 K. This publication repeats them
without change , together with new tables in S.l. units, and extends the upper temperature
limit to 2200 K (4000°R).
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LR .580 REVER IF ICATION OF ThE NAE 100,000-LB. DEADWEIGHT STANDARD FORCE
MACHINE.

Gwilt, S.R., Stimson, E.B., National Aeronautical Establishment , September 1974.

After approximately thirteen years of continuous operation since its initial installation and
calibration , the Canadian 100,000-lb. standard deadweight machine was disassembled for
reverification of the forces exerted by its suspended masses.

The machine is briefly described and the principles of force determination examined. A
section outlines the use of the observed data , including a statistical analysis to demonstrate
control of the balance operations, and an examination of sensitive areas such as temperature
differential effects, buoyancy effects due to mixed material densities , and observation of
gradual deterioration of balance sensitivity .

Final development indicated total uncertainties of the order of four parts per million associ-
ated with the listed forces.

LR-581 SPATIAL INSTABILITY OF COMPRESSIBLE WAKES WITH ThREE-DIMENSIONAL
DISTURBANCES.

Chan, Y.Y., Leong, R.K., Nati onal Aeronautical Establishment, November 1974.

The linear spatial stability of a compressible thin turbulent wake bound by two side walls is
analyzed by the stability theory of an inviscid shear flow. The disturbance propagating in the
wake is assumed to be three-dimensional. For free stream Mach numbers up to 2 the analysis
shows that in the high frequency region the most unstable mode of the wake is induced by
two-dimensional disturbances. However, at the low frequency region the wake is more
unstable to th ree-dimensional disturbances then to two-dimensional ones.

LR-582 CORRELATION OF FATIGUE DATA FOR ALUMINUM AIRCRAFT WING AND
TAIL STRUCTURES.

Hangartner , R., National Aeronautical Establishment, December 1974.

S-N curves are derived for aluminum wing and tail structures by fitting various regression
models to 246 full-scale constant-amplitude fatigue test results from twelve types of aircraft
structures. The derived curves were tested by comparing the predicted lives with actual test
results of various aircraft structures fatigue tested to variable-amplitude loads spectra . More
reliable predictions resulted from these derived S-N curves than from existing S-N curves.

LR-583 THE SPREADING OF A LIQUID DROP ON A PLANE SOLID.

Drummond , A.M., National Aeronautical E~~ablishment , January 1975.

The theoretical spread factor analysis has been experimentally verified for drops less than
about 450 p. For larger drops, the spread factor is larger than that theoretically predicted
which imp lies a smaller contact angle for larger drops. Perhaps the receding contact angle is
smaller than the advancing contact angle for large drops and may be the dominant cause of
the discrepancy. The generation of large drops of unifo rm size by cyclic jet perturbation is
very easy but drop spectrum distortion due to coalescence for small diameter jets (small
drops) rules out the technique used in these experiments as a practical method for producing
sprays with a narrow droplet size spectrum.
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LR..584 A FINITE ELEMENT PROCEDURE FOR PLATES WITh CURVED BOUNDAR IES.

Hrudey , T.M., National Aeronautical Establishment, January 1975.

This report considers the difficulties involved in the finite element solution of plate problems
which have curved boundaries. Previously used techniques for such problems are discussed
and a new procedure is suggested which overcomes the problem of satisfying the displacement
boundary conditions on a curved boundary . A number of circular and elliptic plate problems
are solved using two previously used techniques in addition to that proposed here. The latter
is found to be superior in all cases.

LR-585 NONLINEAR SPATIAL WAVE DEVELOPMENT IN AN AXISYMMETRICAL
TURBULENT JET.

Chan , Y.Y., National Aeronautical Establishment , April 1975.

This report gives the detailed analysis of the nonlinear development of a spatial-growth wave
disturbance in the turbulent shear layer of a circular jet. A concise version of the present
problem has been published in the Physics of Fluids (Ref. 2). The method of analysis is based

- on the global consideration of the energy transfer between the mean flow , the turbulence and
the wave fluctuation in the shear layer. For the correlation functions required for the integral
formulation , those of the mean and the turbulent flows of the jet are calculated numerically
by a finite difference method, and those of the wave fluctuations are obtained from a linear
stability theory of a divergent flow. The predicted development of the wave is in good agree-
ment with the experimental data.

LR-586 A NUMERICAL DETERMINATION OF THE BOW SHOCK WAVE IN TRANSON IC
AXISYMMETRIC FLOW ABOUT BLUNT BODIES.

Jones, D.J., South , J.C. Jr., National Aeronautical Establishment, May 1975.

A numerical method is developed for calculating axisymmetric transonic ( M >  1) flow about
a blunt body. The bow shock wave location is of particular interest. A Rankine Hugoniot
jump is applied at the shock while relaxation on the isentropic equation of motion is used
between shock and body. The shock wave is adjusted by a Newton type iteration scheme.
Results are given for a sphere in the Mach number range 1.62 down to 1.02.

LR-587 VISCOUS FLOW INSTABILITY ON TIlE EDGE OF A SPINNING DISC .

Drummond , A.M., National Aeronautical Establishment , July 1975.

The flow of a thin film of viscous fluid on a spinning disc with a circular arc edge is considered .
An approximate film thickness relation is derived which agrees well with experiment. A
linearized free-surface instability theory is developed to predict the number of atomization
sites at the disc edge. It is concluded that the experimentally determined mean number of
atomization sites is within 10% of the theoretical prediction and that 90% of the data will be
within a calculable band about the theoretical line , provided the fluid viscosity is below about
OflC stoke. The agreement between theory and experiment is unaffected by surface waves on
the disc surface away from the edge or by the type of atomization at the disc edge (ligament
or dire(’t-drop). The effect of increasing either the fluid viscosity, surface tension or film
thickness is to reduce the numb e r of atomization sites while incre asing the angular velocity
incre ases the number.
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LR-588 A COMPACT FORM OF THRUST DEFLECTOR: SYSTEM CONSIDERATIONS
AND MODEL TESTS.

Tyler, R.A. , Division of Mech anical Engineering, October 1975.
A compact form of th rust deflector , of possible application to existing turbofans , is described .
The use of the deflector in various roles is discussed. The basic design allows, in principle, con~tinuous variation of deflection from zero to design maximum with no effect on upstream flow
conditions. In addition no upstream flow distortion should result from deflector installation.
These expectations were confirmed by model tests on the balances of the NRC V/STOL pro-
pulsion tunnel. Two model versions (TDS 60 and TDS 130) with design maximum deflections
of 600 and 130° were operated over a range of pressure ratio from 1.1 to 1.6 at various
deflection settings from zero to maximum. In each case, test results indicated upstream flow
conditions and deflector performance coefficients to be independent of deflection setting.
Achieved maximum deflections were slightly (2° ) in excess of design. Measured performance
coefficients indicate that the thrust deflection system can be matched straightforwardly to• appropriate existing engines with relatively small thrust losses (2 -3% for TDS 60, 4% for TDS 130).

LR-589 A FLIGHT INVESTIGATION USING VARIABLE GLIDE PATH TRAJECTORIES
TO COMPENSATE FOR WINDS AND MODERATE WIND SHEARS.
Hindson , W.S., Smith , R.E., National Aeronautical Establishment , February 1976.

The influence of wind , wind shears and turbulence on the approach and landing tasks of STOL
and V/STOL aircraft has become of significant concern for this evolving class of flight vehicles,
particularly during instrument flight operations. Flight experiments have been carried out to
assess the considerations in alleviating the effects of along-track , a priori wind , including
moderate shears, by adjusting the approach glide path for the conditions of the day . A Bell
205A helicopter modified as an airborne simulator and equipped with a modest programmable
guidance and display capability was used for the tests, which were carried out in the operational
environment of the Rockcliffe (Ottawa) STOLport.

LR-590 DROP SIZE AND RATE OF PRODUCTION FROM A SPINNING DISC.

Drummond , A.M., National Aeronautical Establishment, April 1976.

New experimental results on the primary drop size (dr ) and rate of drop production are pre-
sented. The effects of flow rate (Q), kinematic viscosity ( v )  and disc spin rate (~~) on d~ were
measured . It is concluded that d~ - d1, (v ,Q) = constant/~2.
The detached volume has been measured as a function of Q, v and ~1. Both the volume in the
primary drop and the detached volume exceed the maximum critical volume of a static
pendant drop. This indicates that the dynamics of drop formation must be included when
attempting to formulate a predictive model for drop size. The Walton and Prewett model for
drop size estimation from a spinning disc is critically examined.

LR-591 CONTROLLED AND UNCONTROLLED FLOW SEPARATION IN THREE
DIMENSIONS.

Peake, D.J., National Aeronautical Establishment , July 1976.
The advantages of swept , sharp edges that generate controlled (or fixed) th ree-dimensional
flow separations on a vehicle — because of the qualitatively unchanging flowfield developed
throughout the range of flight conditions — are promoted in preference to allowing uncon-
trolled (or unfixed ) separations.

The three-dimensional viscous fiowfields and vortical interactions about typical components
such as delta wings and bodies at incidence are discussed , in apposition to their use on
selected examp les of current fligh t vehicles.
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LR-592 THREE-DIMENSIONAL SWEPT SHOCK /TURBULENT BOUNDARY-LAY ER
SEPARATIONS WITh CONTROL BY AIR INJECTION.

Peake, D.J., National Aeronautical Establishment , .Jul y 1976.

Experimentally determined wall pressure distributions, local surface shear stresses and their
directions, and detailed turbulent boundary-layer traverses in near zero heat transfer conditions ,
are presented through skewed shock/boundary-layer interaction regions generated by a wedge
standing normal to a test wall. The mainstream Mach numbers were 2 and 4 , while the Reynolds
number based on the undisturbed test boundary-layer thickness of 0.2-in., growing along the
nozzle sidewall of the NAE 5 X 5-in. blowdown wind tunnel , was —2 X io~.

Tangential air injection at a jet exit Mach number of 3 was then introduced into the 3D shock
separated Mach 2 boundary layer , to control the separation. The optimum direction of blow-
ing was found to be along a line somewnere between the deflected surface of the wedge and
the line of the oblique shock wave.

PART II— MECHANICAL ENGINEERING REPORTS

MD.53 ENERGY EQUIVALENTS FOR CURRENT AND PROSPE CTIVE AUTOMOTIVE
FUELS IN CANADA.

Coveney , D.B., Friend, M.J., Shulh an, G.M., Division of Mechanical Engineering,
February 1976.

This report provides a first estimate of the comparative energy equivalents and the energy
efficiencies of existing and prospective Canadian automotive fuels.

ME-242 ThE ROTATING STATOR CONCEPT: EXPERIMENTAL PERFORMANCE
CHARACTERISTICS COMPARED WITH THE CONVENTIONAL COMPRESSOR.

Chappell, M.S., Millar , D.A.J., Swiderski, A.A., Division of Mechanical Engineering,
July 1975.

The Small Compressor Research Program is a co-operative project between the National
Research Council of Canada (NRC) and Rolls Royce (Canada) Limited (RR).  Its objectives
are to investigate, both analytically and experimentally, the “Fanstat” concept of compressor
spooling. This concept involves the co-rotation of both rotor and stator rows of a compressor
in the core engine , with the fan being mounted on , ari d driven by, the rotating stator case.
The primary function of the Fanstat is to provide an “aerodynamic gearbox ” that will permit
the fan and the fan turbine to run close to their individual optimum speeds, so overcoming
the mismatch in blade speeds inherent in direct-coupled fan-turbine spools of high-b ypass
ratio turbofan engines.

The test results confirmed aerodynamic feasibility of the Fan sta t arrangement of (~Omprc ’~sor
spooling, and major performance parameters were not signif i cant ly diff e rent from th~
ventional compressor in the useful operating region . F low rang e ;ind •sii r gs • behaviour ~,t l Ie-
co-rotating compressor were examined and , although somewhat unusual  at vari ous
did not indicate any serious limitations on the applicability of the concept.

In general, the performance characteristics of the experimental Fanstat compressor substa n-
tiated the predictions of a hybrid-computer model and thus confirmed the latter as a useful

Li 
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ME -243 MODEL STUDY OF A PROPOSED ENGINEERING ACOUSTIC RESEARCH
FACILITY.

Johnston , G.W., Rueter , F., Chappell , M.S., Division of Mechanical Engineering,
• July 1976.

A one-twelfth scale aeroacoustic model of a proposed engineering acoustic research facility has
• been tested to assess the background noise levels in the anechoic measurement area , and to

develop a suitable exhaust collector for deflected jet conditions. The facility comprises an
open circuit, open jet wind tunnel with an anechoic space surrounding the test section.

Collector configurations with acceptably low background noise and low sensitivity to jet
deflection have been defined , but these features were achieved at the expense of some aero-
dynamic efficiency .

• ME-244 CENTRIFUGAL BLOWER NOISE STUDIES: LITERATURE SURVEY AND
NOISE MEASUREMENTS.

Krishnappa , G., Division of Mechanical Engineering, December 1976.

• A review of the existing literature on the subject of centrifugal fan and blower noise studies is
• presented in this report , to establish further areas of research needed to aid in the development

of a quiet blower. Noise measurements on a wide variety of blowers used in the laboratory,
ranging from 1/3 to 700 horsepower are described with an object of identifying important
frequency components from various types of blowers.

The existing literature suggests that the blade passing frequency tone and its harmonics are
produced by the interaction of the flow issuing from the blade exit with the cut off edge
formed by the junction of the blower casing and its exhaust duct and the random noise is
generated by the unsteady flow processes within the impeller. The blower casing and ducted
environment is shown to exert a powerful influence on noise characteristics. Among the
various blowers tested, the prominent noise component appeared to be the tone at the blade
passing frequency.

MI-837 NON-CONTACTING CAPACITIVE WAVE TRANSDUCERS. Part II: Design and
Development of a Capacitive Wave-Transducer.

Zwarts, C.M.G., Division of Mechanical Engineering, May 1975.

A non-contacting capacitive wave transducer , using a horizontal electrode to sense the vertical
• distance to the water surface , has been developed to measure wave profile and amplitude in

hydraulic models and flumes.

The factors determining accuracy are analyzed; circuits and practical desi gn features are given.

MP.67 TIlE WEAR ANt) DAMAGE OF SHOTGUN BARRELS WiTH PELLETS OF SOFT
- 

• 
IRON AND LEAD — A FINAL REPORT.

Maloney , 1., Division of Mechanical Engineering, May 1975.

The final series of experiments is described in which measurements are made on the wear and
damage done to the barrels of superimposed and side-by.side shotguns, from which lead and soft
iron were fired. A considerable amount of damage had occurred with the soft iron during the
firing of 300 rounds or less, and subsequent firing of 700 rounds caused less severe damage . The
lead pellets caused a measurable amount of wear but not of the same magnitude as the soft iron.
The criteria established for a successfu l candidate to replace lead in shotshells has been met by

• the 50~’4 lead-iron pellets previously evaluated and this progra m has therefore been concluded.

L ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~•
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MP -68 BOILING RANGE DISTRIBUTION OF PETROLEUM FRACTIONS BY GAS
• CHROMATOGRAPHY.

• Moon , G., Division of Mechanical Engineering, May 1975.

Gas chromatography has been found to be a useful technique for obtaining more detailed
information concerning the boiling range distribution of petroleum fuels than that obtained

• by the standard distillation procedure. The application of an ASTM procedure , which utilizes
gas chromatographic analysis, to the analysis of wide-cut aviation turbine fuels has been
studies by the Fuels and Lubricants Laboratory and the results obtained and comments on
the procedure are presented in this report.

MP -70 STUDY OF MIXTURES OF METHANE AND CARBON DIOXIDE AS FUELS IN
A SINGLE CYLINDER ENGINE (CLR)

• Wong, J.K.S., Division of Mechanical Engineering, September 1976.

A single cylinder four stroke engine (CLR) was used to investigate the feasibility of using
mixtures of methane and carbon dioxide as an alternate fuel. Effects of fuel quality on engine

• power output and brake specific fuel consumption were investigated at 800, 1600, 2400 , 2800
and 3200 rpm using full throttle setting with various spark timing, equivalence ratio and
maximum load. Results indicated that using fuel mixtures having quality of 65135 or better
in methane and carbon dioxide ratio along with optimum spark timing and operating equiva-
lence ratio corresponding to maximum fuel economy, engine power losses and brake specifi c
fuel consumption increases could be ke1 t below 10% compared to the maximum power
produced with pure methane fuel.

MP-71 PRODUCTION OF A HYDROCARBON-TYPE SYNTHETIC FUEL FROM WOOD

Gardner , L., Division of Mechanical Engineering, September 1976.

As the world petroleum reserves become depleted considerable attention is being focussed on
alternate sources of energy. In the short term, at least , the synthesis of hydrocarbon fuels
similar in composition to present petroleum based fuels is the preferred choice for automotive
use. Synthetic fuels of this type can be produced from coal, however the possibility of pro-
ducing a similar fuel from wood has not been considered to any extent. A theoretical study
of the production of fuels from wood via pyrolysis and the Fischer-Tropsch synthesis has
therefore been made. The results of this study, as presented in this report , indicate that
although technically feasible the production of such a fuel is financially and energy-wise

• uneconomical .

MS.135 STOICJIJOMETRY OF CYCLOALIPHATIC EPIDE RESINS REACTED WITH
PRIMARY AMINES.

McLean , P.1)., Scott, R .F ., National Aeronautical Establishment , November 1974.

• This report is a study of the stoichiometry and its effect on tensile properties of several five
and six membered ring cycloaliphatic epide resins reacted with the pri mary amine methylene
dianilene. The results showed that up to 100% excess of the amine could be used success-
fully. Possible reasons for this phenomenon are discussed. The plastics exhibited high
strength , high elongation and were predominantly ductile at failure .
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MS.136 ANALYSIS OF DRIVER CONT ROL MOVEMENTS ON A LIM ITED-ACC ESS
• DIVIDED HIGHWAY.

Sewell, R.T., National Aeronautical Establishment , June 1975.

This report presents an analysis of basic control movements (steering wheel , accelerator pedal
and brake) obtained in approximately 5,500 miles driving on a limited-access divided highway ,
using fourteen volunteer subjects (ten men and four women).

It is shown that the frequency and magnitude of steering wheel movements (reversals) are de-
pendent upon vehicle speed and traffic density . The increase in frequency of small magnitude
reversals with increasing vehicle speed and/or traffic density reflects the greater task diffi culty
imposed upon the driver in thece conditions.

The principal uses of basic control movement data of the nature described in this report are
in the assessment of differences in behaviour in a given set of circumstances , and the deter-

• mination of task difficulty.

• There is evidence to show that such data may also be used as a means of identifying ‘accident-
• prone ’ drivers. However, these data appear to be of little value in assessing the relative skill or

experience of individual drivers.

MS-137 NEUTRAL DENSITY PAINT MIXTURES PROVIDING PREDICTABLE DIFFUSE
SURFACE REFLECTIVITY FOR VISIBILITY STUDIES.

Ayad , A.A., National Aeronautical Establishment, March 1976.

A method was devised to produce neutral density targets with predictable reflective properties.

At present the targets are used in connection with studies in night driving visibility; however ,
the method presented has a wide range of applications.

In the case of visibility experiments, the report develops a methodology allowing for the
standardization of reflectance measurements between the various laboratories presently
involved in the field.

MS.138 APPLICATION OF A PHOTOGRAPHIC METHOD TO STUDY THE LUMINANCE
DISTRIBUTION GOVERNING VISIBILITY IN NIGHT DRIVING.

Pink ney, ll.F.L ., Ayad, A •A ., Walker , A.C., National Aeronautical Establishment,
April 1976.

‘I’ht’ report describes a photographic method which has been developed to provide qualitative
and quantitativ e records of the low level luminance distribution of a highway and different
arrangements of obstacles (targets) in a program of studies on automobile headlighting.

The method allows for the optimization of the measurement relationsh ip between luminance
and den si ty, and of the nega tive film latitude and con trast.

In addition to providing quantitative measurements, the high quality photographs reveal
• important phenomenological effects resulting from the interaction of two (or more) sources

of illumination for a range of obstacle and pavement reflectance and leading to conditions of
positive , negative and null contrast.

• - 
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PART III — TEST REPORTS

MET -515 THE CALIBRATION OF A DEUTZ F8L413 DIESEL AND DEVELOPMENT OF AN
ON-BOARD BHP INDICATOR.

• Heggie, W.S., Division of Mechanical Engineering, February 1975. •

The calibration of a Deutz F8L413 diesel engine , emphasizing characteristics pertinent to the
levitation of an Air Cushion Vehicle is described , together with the development of an output
indicating device to be used aboard the craft. The opportunity was also taken to instal l NRC
developed transducers for recording cylinder and fuel injection pressure-time phenomena ,
with the object of subjecting them to field endurance tests.

Output and fuel consumption compared reasonably with manufacturer’s data and a horse-
power readout system was developed, based on fuel rack position and rotational speed.

PART IV — FEATURE ARTICLES FROM QUARTERLY BULLETINS

• AN APPROXIMATE HYDRODYNAMIC CODE , by P. Huculak . Reprint from DME/NAE Quarterly
Bulletin 1974(1), April 1974.

PROGRAMMING THE NAE FLYING SPOT SCANNER/ANALYSER , by H.N.C. Lyster. Reprint
from DME/NAE Quarterly Bulletin 1974(1), April 1974.

PROGRESS IN THE DEVELOPMENT OF A VERSATILE AIRBORNE SIMULATOR FOR VISTOL
AIRCRAFT , by W.S. Hindson , K. Lum and W.E.B. Roderick. Reprin t from DME/NAE

• Quarterly Bulletin 1974(1), April 1974.

WIND POWER AND THE VERTICAL-AXIS WIND TURBINE DEVELOPED AT THE NATIONAL
RESEARCH COUNCIL , by R.S. Rangi , P. South and R.J. Templin . Reprint from
DME/NAE Quarterly Bulletin 1974(2), July 1974.

PROSPECTS FOR VARIABLE GEOMETRY COMPRESSORS IN AUTOMOTIVE GAS TURBINES ,
by G.M. Shuihan. Reprint from DME/NAE Quarterly Bulletin 1974(2), July 1974.

ELECTROMAGNETIC FIELDS AND WOUND REPAIR , by C. Romero-Sierra , S. Halter and
• .J.A. Tanner. Reprint from DME/NAE Quarterly Bulletin 1974(2), Jul y 1974.

PREDICTION OF SIGMA Ph ASE FORMATION IN HIGH TEMPERA’ruRE ALLOYS , by W. Wallace.
Reprint from DME/NAE Quarterly Bulletin 1974~3), October 1974.

AEROTIIERMODYNAMIC FACTORS GOVERNING THE RESPONSE RATE OF GAS TURBINES ,
by B.D. MacIsaac and H.I.H. Saravanamuttoo. Reprint from DME/NAE Quarterly Bulletin
1974(3), October 1974.

ESTIMATES OF THE STABILITY DERIVATIVES OF A UEL 1COI~TER ANI) A V/STOL
AIRCRAFT FROM FLIGHT DATA , by D.G. Gould and W.S. hl indson. Reprint from
DME INAE Quarterly Bulletin 1974(4), January 1975.

SOME AIR CUSHION TECHNOLOGY RESEARCH IN CANADA , by I lS . Fowler. Reprint from
I )MK / N AE Quarterly Bulletin 1974(4), January 1975.
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THE NATURE OF THERMODYNAMIC CYCLES AND THERMODYNAMIC EFFICIENCY , by
T.A. Ledwell. Reprint from DME/NAE Quarterly Bulletin 1974(4), January 1975.

• A TRANSMISSION LINE WAVE HEIGHT AND LEVEL TRANSDUCER , by C.G.M. Zwarts . Reprint
from DME/NAE Quarterly Bulletin 1975(1), April 1975.

• ICING OF FISHING VESSELS iN CANADiAN WATERS, by J.R. Stailabrass. Reprint from
DME/NAE Quarterly Bulletin 1975(1), April 1975.

LIFT, by W.E. Laundry. Reprint from DME/NAE Quarterly Bulletin 1975(2), July 1975.

CIRCADIAN RHYTHM IN PERFORMANCE ON THE NRC STRESSALYSER , by Leslie Buck and
Ralph Leonardo. Reprint from DME/NAE Quarterly Bulletin 1975(2), July 1975.

L • INTERACTIVE COMPUTER MODELS OF INDUSTRIAL OPERATIONS , by U. Graefe , L.K. Nenonen
• and K. Strobele. Reprint from DME/NAE Quarterly Bulletin 1975(2), July 1975.

THE ROLE OF THE NAE 5-FOOT X 5-FOOT WIND TUNNEL IN THE DEVELOPMENT OF
MODERN AIRFOIL SECTIONS, by L.H. Ohman . Reprint from DME/NAE Quarterly
Bulletin 1975(3), October 1975.

• WHY SECOND-ORDER WAVE FORCES MATTER , by R.P. Browne . Reprint from DME/NAE
Quarterly Bulletin 1975(3), October 1975.

THE NAE FLIGHT RECORDER PLAYBACK CENTRE , by B. Caiger. Reprint from DME/NAE
Quarterly Bulletin 1975(4), January 1976.

THE CHURCHILL RIVER SALT WATER TIDAL MODEL, by B.D. Pratte. Reprint from DME/NAE
Quarterly Bulletin 1975(4), January 1976.

AN ANECHOIC TEST CELL FOR FAN NOISE RESEARCH , by G. Krishnappa. Reprint from
DME/NAE Quarterly Bulletin 1975(4), January 1976.

RECENT ADVANCES IN TECHNIQUES FOR DYNAMIC STABILITY TESTING AT NAE , by
K.J. Orlik.Riickemann. Reprint from DME/NAE Quarterly Bulletin 1976(1), April 1976.

• JET FUEL HANDLING AND SAFETY , by L. Gardner. Reprint from DME/NAE Quarterly Bulletin
• 1976(1), April 1976.

COMI’UTER MODELING AND SIMULATION HANDBOOK , by R.E. Gagn~. Reprint from DME/NAE
• Quarterl y Bulletin 1976(2), July 1976.

PSYCHOMOTOR TEST PERFORMANCE AND SLEEP PATTERNS OF AIRCREW FLYING
TRANSMERIDONAL ROUTES, by Leslie Buck. Reprint from DME/NAE Quarterly
Bulletin 1976(2), July 1976.

THE AIRBORNE CONCENTRATION OF FALLING SNOW , by J.R. Stallabrass. Reprint from
DME/NAE Quarterly Bulletin 1976(3), October 1976.

A WIND TUNNEL INVESTIGATION INTO THE FUEL SAVINGS AVAILABLE FROM THE
• - AERODYNAMIC DRAG REDUCTION OF TRUCKS , by K.R. Cooper. Reprint from

DM E/NA E Quarterly Bulletin 1976(3), October 1976.

RA I L W A Y  SWITCI I I ’ItO’I’ECTION BY A 111(111 VELOCITY AIR CURTAIN , by T.R. Ringer and
(
~..J . Dalton. Reprint from I ) ME /NA E Quarterly Bulletin 1976(4), January 1977.
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A DISCRIMINATING POWER PULSE MAGNETO OPERATED BY MECHANICAL SHOCK , by
H.T. Stevinson and D.A. Baker. Reprint from DMEINAE Quarterly Bulletin 1976(4),

• January 1977.

PROPOSED RESEARCH CAPABILITIES OF THE NAE CONVAIR 580, by C.D. Hardwick. Reprint
from DME/NAE Quarterly Bulletin 1976(4), January 1977.

PART V — LABORATORY TECHNICAL REPORTS

National Aeronautical Establishment

- 

• LTR.HA-16 Some Measurements of the Outflow from a 1/36 model of the N.A .E. Trisonic Blow-
down Wind Tunnel Stack and Tests on the Utility of some Outflow Deflectors .
D. Brown , October 1973.

LTR.LA-128 Wind Tunnel Measurements of the Effects of Tall Buildings on Downstream Wind
- • Structure. R.S. Rangi, October 1973.

LTR-LA-136 A Testing of a Technique of Higher Order Boundary Elements for the Case of
2-Dimensional Incompressible Potential Flow about a Thin Highly Cambered Body .
D.H . Henshaw and L. Renaud , January 1974.

LTR-LA.142 Estimation of Critical Wind Speeds for Scouring of Gravel or Crushed Stone on
Rooftops. R.J. Kind , January 1974.

LTR-LA-143 A Singularly Consistent High Order Numerical Solution of the Laplace Equation for
an 8:1 Ellipse. D.H. Henshaw, December 1973.

LTR-LA.145 Note on the Wind Tunnel Model ling of Pesticide Spray Problems. R.H. Templin ,
January 1974.

- LTR-LA.146 Singu larly Consistent, Higher Order , Vorticity Integral Equations for the Two-
Dimensional Neumann Problem. D.H. Henshaw , Jan uary 1974.

LTR LA-147 Singularly Consistent Higher Order Integral Equations for the Numerical Two.
Dimensional Neumann Problem. D.H. Henshaw , January 1974.

LTR-LA-148 Test of a Solution Technique for Linear Algebraic Equations Linearly Dependent
Except for Errors of Approximation. D.H. Henshaw , January 1974.

LTR-LA-149 Unified Boundary Conditions for the Numerical Sol~ition of the Integral Equations
for the Neumann Problem. D.H. Henshaw , February 1974.

• LTR-LA-150 Singularly Consistent Higher Order Integral Equations for the Two-Dimensional
Neumann Problem. D.H. Henshaw , February 1974.

L’I’R-ST.604 C ( I R V:  A Headlamp Research Program for Fitt ing Data Defined over a Particular
Grid to One or More Specified Equations. A. H arrison . August 1972.

• L ’I ’R-ST-GOS VIEW: A llea dh igh t Research l’rogram for Producing an I l luminat i on Map on the
• 

• Vertical Plane about the Eye (or Some Other) Axis. A h arrison , January 1973.
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LTR-ST-659 A Jet Impingement Rig for Exciting Structures with High Intensity Surface Pressure
Fluctuations. R. Westley and J.H. Woolley, January 1974.

LTR-ST-665 ‘ADDS1’ A Single-Channel Visual Display System. R. Sewell and P. Adams,
January 1974.

• - LTR-ST-671 Limits of Accuracy of Equations for the Vibration of Elastic Catenaries. G.R. Cowpe r
and T.M. Hrudey, January 1974.

LTR-ST-676 A Single-Channel Visual Display System with a High-Speed Data Acquisition Option
(Interdata Model 4 Program ‘ADDS2’). R. SewelI , February 1974.

LTR-ST.678 A Target Detection Experiment for the Evaluation of Automobile Headlights with
Particular Reference to a Mid-Beam System. P. Huculak , March 1974.

• LTR-FR-42 The Fligh t Investigation and Analysis of Longitudinal Handling Qualities of STOL
Aircraft on Landing Approach. K.H. Doetsch and D.W. Laurie-Lean, May 1974.

• LTR-FR.44 An Evaluation of the Interdata Fortran IV Compiler on the NAE Interdata Model 4
Computer. J.E. Jordan , May 1974.

LTR-ST-690 Illumination and Intensity Distribution Data for Sample ECE and SAE Type Head-
lamps for Visibility Calculations C.I.E. TC 4.7. A.L. Harrison , March 1974.

LTR-ST.695 Relationship Between the Aiming Plane and the Seating Plane of 5-3/4 in. dia. SAE
Headlamps. C. MacKenzie , February 1974.

F LTR ST.701 Capabilities of the NAE/NRC Flight Impact Simulator Facility . A.J. Bosik ,
r J.B.R. Heath and M.R. Gleeson , April 1974.

LTR-ST-704 Nonlinear Transient Dynamic Analyses of Circular Plates. T.M. Urudey, April 1974.

LTR-ST-707 Measured Illumination Characteristics of the 1973 Headlamps. A.L. Harrison ,
• May 1974.

LTR-ST-708 Steering Wheel Response Under Various Headlighting Conditions. A M .  Smiley,• May 1974.

• LTR-ST-710 Analecta on Aluminum. J.M. Trenouth , June 1974.

LTR-HA-20 Two Numerical Experiments for the Solution of the Linear Spatial Stability of the
Plane Poiscuille Flow. R.K. Leong, April 1974.

LTR-HA.21 Analysis of Two-Dimensional Transonic Flow Calculations Using Small Disturbance
Approximation. J.J. Kacprzynski , April 1974.

LTR-HA-22 Turbulence and Wave Measurements in a Subsonic Jet. B.H.K. Lee and L.F. Payne .
June 1974.

LTR-HA-23 Analysis of Two Dimensional Small Perturbation Transonic Flow Between Porous
Wind Tunnel Walls. J.J . Kacprzynski and B. Couet . July 1974.

• LTIt -LA-l :13 Theoretical Investigation for hl ydro Quebec into the Aerodynamic Stability of
Bufl (IIed I’ower I ~i ne Condu c tors.
PART I I :  ‘l’wo-Dimt ’nsional Stability Analysis for a Bundle of Four Conductors

- with Rigid Spacers. It.G. Ko , A pril 1974.

hi •
~~~

•. - •- -- 
~~

-
~~~~~~~~~~~

•
~~~

• -
~~~~ 

.-. .•---• -•
~~~

-• •• — — 
~~~~~~~~~~

• -• — - -
~~~~~ ~~~~

. 
~~~~~~

- -
~~~~~ ~~

-- -—



• 
•

- 14 -

LTR-LA -1 40 A Relationship Between Roughness Geometry and Velocity Profile Shape for
Turbulent Boundary Layers. I .S. Gartshore, October 1973.

LTR -LA-144 A Wind Tunnel Investig ation of the Steady Aerodynamic Forces and Moments on
Partially Streamlined Motorcycles. K.R. Cooper, June 1974.

LTR-LA -151 Uniform Shear Flow Past a Flat Plate Set Normal to the Stream. P. Mandl ,
February 1974.

LTR-LA-152 A Fortra n Program for the Two-Dimensional Laplace Equation Formulated in Terms
of Singularly Consistent Integral Equat ions . D.}I. Henshaw , March 1974.

LTR-LA- 153 Certain Imp lications of the Exp licit Error Parameter Method in the Integral Equation
Formulation for the Numeri cal Neuman n Problem. D.H. 1-lenshaw , March 1974.

LTR -LA.156 A Wat er Tunnel Investigation into Methods for Control of Dust Loss fro m a Shi p
Unloader. K.R. Cooper , May 1974.

LTR -LA-159 Handicapping the Burl ington Centennial Seaplane Race , 1973. W.E. Laundry,
May 1974.

LTR-LA-160 Aerodynamic Performance Theory for the NRC Vertical-Axis Wind Turbine .
R.J. Temp lin , June 1974.

LTR-LA-161 A Wind Tunnel Study of Building Surface Pressures, Loads and Environmental
Conditions Due to Wind Effects on Project West , Montreal . N.M. Standen ,
June 1974.

LTR -LA-162 Win d Tunnel Tests on Some Building Models to Measure Wind Speeds at which
Gravel is Blown off Roo ftops. R.J. Kind , June 1974.

LTR-LA-163 A Wind Tunnel Study of the Aerodynamic Stability of the Proposed Pasco-Kennewick
intercity Bridge. R.L. Wardlaw, July 1974 .

LTR-LA-164 Wind Tunnel Measurements of the Road Deck Wind Forces on the Pasco-Kennewick
• intercity Bridge. R.L. Wardiaw and M.J. Ryan , July 1974.

LTR-LA -165 A Wind Tunnel Investigation to Improve the Smoke-Stack Performance of a Turbine-
Powered Destroyer. T. Brow n , August 1974.

LTR.LA-167 A Critical Examination of the Requirements for Model Simulation of Wind-Induced
Ground-Dri ft or Erosion Phenomena in Wind Tunnels with Particular Emphasis on
Snow Drifting. R.J. Kind , August 1974.

LTIt-ST-7 14 ALCDATA: A Computer Program for Data h andling and Fatigue-Life Estimation
for the NRC Solid-State , Acceleration ( .evel Counter. G S . Campbell and

• It. lhangartner , July 1974.

• LTR-ST-720 A Procedure for the Photometric I)eb ’rminat ion of h eadlamp Aim by Isolux Contour
Matching. A.L. h arrison , August 1971.

L’rR-ST-721 Stress Concentration Factors for a Fatigu e Test Specimen with a ti-Type Notch in
One Edge by Finite Element Anal ysis . J. II . DeWaal , August 1974.

LTR-ST-730 Advisory Note on Headlamp Electrical System Perform ance. R. Blais , Il .F.L. Pinkney
and A.H. h aI l , Septem ber 1974.
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LTR-FR-47 NAE Participation in the 1974 Summer Cumulus Cloud Project. J.I. MacPherson
and N.R. Bobbitt , December 1974.

LTR.HA-24 Spatial Stability of an Incompressible Two-Dimensional Jet in Viscous Flow.
R.K. Leong, November 1974.

LTR-LA-119 Wind Tunnel Measurements of the Steady Aerodynamic Force on a Smooth Circular
— Cylinder Immersed in the Wak e of an Identical Cylinder. K.R. Cooper,

September 1974.

LTR-LA-158 A Study of Aircraft Imports for the Canadian Civil Market. W.E. Laundry, May 1974.

L’rR-LA-169 Wind Pressures and Wind Environment on Canadian Government Building No . 3,
Hull , Quebec. N.M. Standen , October 1974.

LTR-ST.722 Accuracy Verification of NAE Mk. 1 Goniometer System for Measuring Headlamp
Illumination Distribution. R.G. Brown , September 1974.

LTR-ST-732 Minor Phase Analysis of 713LC Superalloy Powder. J.M. Trenouth and
M.S. Grzedzielski , September 1974.

LTR.ST.738 The Combined Effects of Alcohol and Common Psychoactive Drugs: Field Studies
with an Instrumented Automobile. A.M. Smiley, November 1974.

• LTR-ST.742 The Effect of Various Headlighting Conditions and Fatigue on Steering Wheel
Response . A.M. Smiley, December 1974.

LTR-UA-25 Feasibility Study of a 2.5 Inch Diameter High-Load Dynamic Cross-Derivative
Apparatus . L.T. Conlin , October 1974.

LTR—tJA -26 Static and I)ynamic Cross-Derivatives on a Wing-Body-Fin Configuration at Mach 0.7
in NA E 30” X 16” Wind Tunnel . K.J. Orlik-Rllckemann , J.G. LaBerge and E.S. Hanff ,
October 1974.

LTR-ST-747 Functional Derivation of Vehicle Parameters for Dynamic Studies. G.L. Basso,
September 1974.

LTR-ST-751 A Data Acquisition System for Research Studies of Driver Performance in Real
Tra ffic Situations. R. Sewefl and C.I. Perratt , Jan uary 1975.

LTR-UA-27 Method of Evaluating Sensitivity of Explosives Vapour Detectors. L. Elias and
M. Krzymien , January 1975.

LTR-HA-25 Transmission of Internally Generated Noise Through a Choked Jet. B.H.K. Lee .
May 1975.

• LTht-LA-166 An Experimental Investigation of a 12-ft. Diameter High Speed Vertical Axis Wind
Turbine. P. South and R.S. Ran gi , Apri l 1975.

LTlt-I A-1 76 Wind ‘l’unne l  ñ’sl.s on a Ground Effect Aero foil. K.R . Cooper , May 1975.

L’l’R-S’I’-752 An Int r oduct ion to the I”a tigtic ~ f Aircraft Structures. J . \ .  Dunsh y, February 197~~.

LTR-S’f-753 The Fracture of a Large Steel I h ydraulic Jack Cy linder Init iated at the Site of an
• Arc-Strike . W. Wiebe and LV. I)ainty, February 1975.
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LTR-ST-759 A Simple Dynamic Model for Preliminary Study of the Elastic Response of a Remote
Manipulator Arm. T.M. Hrudey, March 1975.

• LTR-ST-767 Application of a Photographic Method to Determine the Visibility of a Cowhide.
A.A. Ayad , May 1975.

LTR-UA-28 Some Environmental Measurements of the Vertical Spread of Pollutants from Low-
Level Sources. R.S. Crabbe, April 1975.

LTR-UA-29 Vortex Flow Visualization on an Aircraft-Like Configuration with Long Forebody .
J.G. LaBerge, April 1975.

LTR-LA-177 A Wind Tunnel Investigation of the Aeroelastic Behaviour of the La Prade Heavy
Water Plant. H.P.A.H. Irwin , K.R. Cooper and R.L. Wardlaw , August 1975.

• LTR-LA-183 The Design of High Speed Windmills Suitable for Driving Electric Generators
(Revision and re-issue of Report No. PAA-32 , June 14, 1937). G.J. Klein ,
August 1975.

LTR-UA-30 Six-Component Static Force and Moment Investigation of a Modular Practice Bomb
at Subsonic Speeds. Part I: Test and Plots. Part II: Tables of Aerodynamic
Coefficients. J.G. LaBerge and E.S. Hanff , June 1975.

LTR-UA-3 1 In-Situ Technique for Measurement of Atmospheric Tracer Gases. M. McCooeye ,
G. Gardner and L. Elias, September 1975.

LTR-LA-178 Further Water Tunnel Investigations into Methods of Dust-Loss Control for Bucket
Ore Unloaders. K.R. Cooper, October 1975.

LTR-LA-179 The Steady-State Aerodynamics of Elevated Rectangular Transit Vehicles.
K R .  Cooper and H.W. Teunissen , October 1975.

• LTR-LA-180 The Wind Tunnel Development of an Interim Fully Streamlined Fairing for Can-Am
Motorcycles. K.R. Cooper , December 1975.

- • LTR-LA-185 Spray Patterns Downwind of Large Aircraft: Calculation of the Equilibrium Radii
of Droplets in the Flow of a Trailing Vortex. R.H. Wickens , October 1975.

• LTR-LA-186 A Technique for Simulating the Motion and Ground Effect of Aircraft Wake
Vortices — with Particular Reference to the Aerial Spraying of Pesticides.
It.lI . Wickens , Novembe r 1975.

LTR-LA-187 A Wind Tunnel Investigation of the Smoke Plume from a Proposed “R” Class
Icebreaker. T.R. Brown , December 1975.

• LTR-ST-783 Measured Illumination Characteristics of the 1974 Headlamps.
PART 1 — The S.A.E. Headlamps. A.L. Harrison , July 1975.

- • LTR-UA-32 A Continuous-Flow Trace Vapour Source. M. Krzymien and L. Elias, October 1975.

LTI-t-IIA-26 Near Field Measurements of Spatial Waves in Turbulent Jets. Y.Y. Chan ,
J. lI .  Woolley and D. Hui , December 1975.

L’l’R-14A-1 84 Reduction of Aeroelastic Vibration of the La Prade Heavy Water Plant During
(‘onstrtiction. l l .P .A .H. Irwin , December 1975.
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LTR-FR-47 NAE Participation in the 1974 Summer Cumulus Cloud Project. J.I. MacPherson
and N.R. Bobbitt , December 1974.

LTR-HA-24 Spatial Stability of an Incompressible Two-Dimensional Jet in Viscous Flow.
R.K. Leong, November 1974.

LTR-LA-119 Wind Tunnel Measurements of the Steady Aerodynamic Force on a Smooth Circular
Cylinder Immersed in the Wake of an Identical Cylinder. K.R. Cooper ,
September 1974.

LTR-LA-158 A Study of Aircraft Imports for the Canadian Civil Market. W.E. Laundry , May 1974.

LTR-LA-169 Wind Pressures and Wind Environment on Canadian Government Building No. 3,
h ull , Quebec. N.M. Standen , October 1974.

• LTR-ST-722 Accuracy Verification of NAE Mk. 1 Goniometer System for Measuring Headlamp
Illumination Distribution. RG.  Brown , September 1974.

LTR-ST-732 Minor Phase Analysis of 713LC Superalloy Powder. J.M. Trenouth and
M.S. Grzedzielski , September 1974.

LTR-ST-738 The Combined Effects of Alcohol and Common Psychoactive Drugs : Field Studies
with an Instrumented Automobile . A.M. Smiley , November 1974.

LTR-ST-742 The Effect of Various Headlighting Conditions and Fatigue on Steering Wheel
Response . A.M. Smiley, December 1974.

LTR-UA-25 Feasibility Study of a 2.5 Inch Diameter High-Load Dynamic Cross-Derivative
Apparatus. L.T. Conlin , October 1974.

LTR-UA-26 Static and Dynamic Cross-Derivatives on a Wing-Bod y-Fin Configuration at Mach 0.7
in NAE 30” X 16” Wind Tunnel. K.J . Orlik-RU ckeman n , J.G. LaBerge and E.S. Hanff ,

• October 1974. ~~- 1

LTR-ST-747 Functional Derivation of Vehicle Parameters for Dynamic Studies. G.L. Basso,
September 1974.

LTR-ST-751 A Data Acquisition System for Research Studies of Driver Performance in Real
Traffi c Situations. R. Sewell and C.I. Perratt , January 1975.

• LTR-UA-27 Method of Evaluating Sensitivity of Explosives Vapour Detectors. L. Elias and
M. Krzymien , January 1975.

LTR-HA-25 Transmission of Internally Generated Noise Through a Choked Jet. B.H .K. Lee.
• May 1975.

LTht-LA-166 An Experimental Investigation of a 12-ft. Diameter High Speed Vertical Axis Wind
‘I’u rbine . I’. South and R.S. Ran gi , April 1975.

I .‘I’ I t -LA - I 76 %Vin d ‘l’unnel ’I’ ests on a Ground Effect Aero foil. K R .  Cooper , May 1975.
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i2 An Intro duction o thu ’ I ’atigu e of Aircraft Structures. •J .A. Dunsh y. F’i ’hruar 1975.

I;I’It-S’I ’-753 The I” raeture of a Large Stee I h ydraulic Jack Cylinder Initi ated at the Site of an
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LTR-ST-759 A Simple Dynamic Model for Preliminary Study of the Elastic Response of a Remote
Manipulator Arm. T.M. I-Irudey, March 1975.

LTR-ST-767 Application of a Photographic Method to Determine the Visibility of a Cowhide .
A.A. Ayad , May 1975.

LTR-UA -28 Some Environmenta l Measurements of the Vertical Spread of Pollutan ts from Low-
Level Sources. R.S. Crabbe, April 1975.

LTR-UA-29 Vortex Flow Visualization on an Aircraft-Like Configuration with Long Forebody .
J.G. LaBerge, April 1975.

LTR-LA-177 A Wind Tunnel Investigation of the Aeroelastic Behaviour of the La Prade Heavy
Water Plant. H.P.A.H. Irwin , K.R . Cooper and R.L. Wardlaw, August 1975.

LTR-LA-183 The Design of High Speed Windmills Suitable for Driving Electric Generators
(Revision and re-issue of Report No. PAA-32 , June 14, 1937). G.J. Klein ,
August 1975.

• LTR-UA-30 Six-Component Static Force and Moment Investigation of a Modular Practice Bomb
at Subsonic Speeds. Part I: Test and Plots. Part II: Tables of Aerodynamic
Coefficients. J.G. LaBerge and E.S. Hanff , June 1975.

LTR-UA-31 In-Situ Technique for Measurement of Atmospheric Tracer Gases. M. McCooeye ,
G. Gardner and L. Elias, September 1975.

LTR-LA-178 Further Water Tunnel Investigations into Methods of Dust-Loss Control for Bucket
Ore Unloaders. K.R. Cooper, October 1975.

LTR-LA-179 The Steady-State Aerodynamics of Elevated Rectangular Transit Vehicles.
K.R. Cooper and H.W. Teunissen , October 1975.

LTR-LA-180 The Wind Tunnel Development of an Interim Fully Streamlined Fairing for Can-Am
Motorcycles. K.R. Cooper, December 1975.

LTR-LA-185 Spray Patterns Downwind of Large Aircraft: Calculation of the Equilibrium Radii
of Droplets in the Flow of a Trailing Vortex. R.H. Wickens, October 1975.

LTR-LA-186 A Technique for Simulating the Motion and Ground Effect of Aircraft Wake
Vortices — with Particular Reference to the Aerial Spraying of Pesticides.
LII . Wickens , November 1975.

LTR-LA-187 A Wind Tunnel Investigation of the Smoke Plume from a Proposed “R” Class
Icebreaker. T.R. Brown , December 1975.

LTR-ST-783 Measured Illumination Characteristics of the 1974 Fleadlamps.
PART 1 — The S.A.E. Headlamps. A.L. Harrison , July 1975.

LTR-UA-32 A Continuous-Flow Trace Vapour Source. M. Krzymien and L. Elias, October 1975.

L TR -HA-26 Near Field Measurements of Spatial Waves in Turbulent Jets. Y.Y. Chan ,
J.h I. Woohley and D. Hui , December 1975.

L’l’R-LA-181 Reduction of Aeroelastic Vibration of the La Prade Heavy Water Plan t During
Construction. hl .P .A.H.  Irwin , Deceni ber 1975.
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LTR-LA-190 A Wind Tunnel Study of the Aeroelastic Response of a Truss Supported Elevator
Shaft. K.R. Cooper, December 1975.

LTR-LA-19 1 Additional Wind Tunnel Tests for Oxford Square Development (Calga r y).
K.R. Cooper , December 1975.

• LTR -LA- 192 A Wind Tunnel Investigation of the Dynamic Response of an Instrument Landing
System Localizer Antenna. K.R. Cooper, January 1976.

LTR-LA-194 Application of Vibration Absorbers to Control Wind Induced Vibration of I-Beam
Truss Members on the Commodore Barry Bridge . H.P.A.H. Irwin , K.R. Cooper and
R.L. W ardlaw , January 1976.

LTR-LA-196 A Wind Tunnel Study of the Aerodynamic Stability of the Proposed Montmorency
Falls Footbridge. C.D. Williams and R.L. Wardlaw , March 1976.

• • LTR-ST-798 Failure Analysis of a 3-Inch Diameter Case Hardened Steel Pin from a 2-Yard
Capacity Backhoe. R.V. Dainty, September 1975.

LTR-UA-33 Force, Moment and Optical Investigation of a Preliminary Modular Control Package
at Subsonic Speeds. J.G. LaBerge, March 1976.

LTR-LA-199 A Review of Spoiler-Type Ailerons for General Aviation Aircraft .
• (Presented at the 1976 National Business Aircraft Meeting and Engineering Display ,

Wichita , Kansas, April 6-8, 1976). W.E. Laundry, April 1976.

LTR-ST-723 The Calculation of Night Visibility Distances of Roadway Objects. P. Huculak ,
March 1976.

LTR-ST-818 Sigma Formation and Regenerative Heat Treatments in a Udimet 500 Turbine Vane.
P.H. Floyd , T. Terada and W. Wallace , January 1976.

LTR-ST-834 Visual Detection Capability of Normal Observers: A Comparison of the Results of
Various Investigations. P. Huculak , March 1976.

LTR-ST-845 Measured Illumination Characteristics of the 1975 Headlamps. A.L. Harrison ,
March 1976.

LTR-UA-34 Static Force and Moment and Flow Visualization Tests on an Aircraft-Like
Configuration with Long Forebody at M = 0.25. J.G. LaBerge , March 1976.

LTR-UA-36 Ten-Component Static Force and Moment Investigation of a Modular Munition
Control Package at Subsonic Speeds. Part I — Text and Graphs; Part II — Tables of
Forces and Moments Acting on Complete Model; Part I l l  — Tables of Forces and
Moments Acting on Canard Surfaces. J.G. LaBerge and E.S. Han ff , Jul y 1976.

LTR-FR-52 A Weather Modification Experiment for Forest Fire Control. NAE Participation
and Results for 1975. J.I . MacPherson and N .R. Bobbitt , April 1976.

LTR-UA-35 Feasibility Study of a 2.5 Inch Diameter High-Load Dynamic Apparatus for Moment
Derivatives Due to Rolling. C.R. Anstey, July 1976.

LTR-LJA-37 Examination of Gradient-Transfer Theory for Vertical Diffusion Over Mesoscale
Distances Using Instrumented Aircraft. R.S. Crabbe , August 1976.

LTR-FR-55 The N. A .K . Meteorological Tower. D.F. Daw , September 1976.
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LTR -LA-205 Sectional Mode l Experiments on Lions ’ Gate Bridge , Vancouver. H.P.A.H. Irwin ,
December 1976.

LTR-UA-38 Direct and Cross-Coupling Subsonic Moment Derivatives Due to Oscillatory Pitching
and Yawing of an Aircraft-Like Model at Angles of Attack Up to 40° in Ames ’ 6’ X 6’
Wind Tunnel. K.J. Orlik-Rückemann , E .S. Hanff and J.G. LaBerge, November 1976.

LTR -UA-39 Three-Degrees-of-Freedom Dynamic Calibrator for Oscillatory Cross-Derivative
Apparatuses. E.S. Hanff , November 1976.

LTR -UA-40 Development of a Hydraulic Drive for a 2.5 Inch Diameter High-Load Oscillatory
Pitching Apparatus. C.R. Anstey and E.S. Han ff , November 1976.

Division of Mechanical Enginee ring

LTR-AN-1 Performance Estimates of a Vectored-Thrust Airliner Using a Hybrid Computer
Model. R.D. Gagné and B.D. Macisaac , March 1974.

LTR-AN-3 Absolute Velocity and Acceleration in Moving Reference Frame. LH. Mufti ,
March 1974.

LTR-CS-7 3 Control of Toxic Pollutants : Total Mercury Levels in Blood as a Safety Index in
Acute, Subchronic and Chronic Methylmercury Intoxication . F.M. Lin ,
C. Romero-Sierra and M. Malaiyandi, February 1974.

LTR-CS-114 After-Effects of Local Hypothermia During Controlled Spinal Cord Compression in
Cats. W. Johnson , R. Dawes, A. Sierhuis, R. Hansebout , and C. Romero-Sierra,

• January 1974.

LTR-CS-124 Effect of an Electromagnetic Field on the Process of Wound Healing: II — Results
Twenty-Four Hours after Treatment. C. Romero-Sierra, S.A. Halter and J.A. Tanner ,
February 1974.

LTR-CS -125 Effect of an Electromagnetic Field on the Process of Wound Healing: IV — Results
Twelve Hours after Treatment. C. Romero-Sierra, S.A. Halter and J.A. Tanner ,
February 1974.

L’I’R-( ’S-l26 Ef fect , of an Electromagnetic Field on the Process of Wound Healing: III — Results
‘I’hre4’ Days after Treatment. (‘. Romero-Sierra , S.A. Hal ter and J.A. Tanner ,
February 197-1 -

LTR-ENG-23 Weigh t Estimate for a Redesign of the C-105 Hovercraft . J.R. Fuller , February 1974.

L1’R-ENG-24 The Caspar ’ ACV Research Project , Report No. 1, Programme and Basic Data .
hI .S. Fowler , Febru ary 1974.

LTR-AN-2 A General Digital Program to Match the Components of a Turbofan Engine.
B.D . MacIsaac , March 1974.

I. ’I’K -AN --I Track Model for Computer Studies of Railway Vehicle Dynamics . J.R. Amyot and
1.1 I . Mu f t i , Apri l 1974.
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LTR-AN-5 Characteristics and the Numerical Solution of Hyperbolic Equations. LH. Mufti ,
April 1974. (Revised from AC-141).

LTR-AN-6 Modelling and Study of Maglev Concept. J.H. Parker , R.J. Charles, R.M. Renfrew ,
J.R . Billings, G.F. Crate, R.E. Gagné , and J R .  Amyot, May 1974.

LTR-AN-7 Cassette Recorder Under the Disc Operation System. R.E. Gagné, May 1974.

LTR-AN-8 Computer Studies of a Damper for Tall Buildings with Deterministic Wind Velocities.
J.R. Amyot, May 1974.

LTR-AN-9 Computational Methods for the Inve rsion of Laplace Transforms. I.H. Mufti ,
June 1974.

L LTR-AN-10 A Modeling Procedure for Gas Pipeline Compressor Drives. B.D. MacIsaac and
• R.E. Gagné, June 1974.

LTR-CS-48 COMP — A Program for Calibration of Model Parameters. LK. Nenonen ,
C.M. Woodside and B. Pagurek, June 1974.

LTR-CS-105 Effect of Microwave Fields on the Nastic Response of Sensitive Plants.
• J. Bigu del Blanco and C. Romero-Sierra , June 1974.

LTR-CS-123 Newtonian Fluid Pressure Distribution within a Radial Inflow Fluid Sensor.
• W.F. Hayes and H.G. Tucker , March 1974.

LTR-CS-127 A Cycling Timer and Switch Actuator with Zero Electromagnetic Noise Generation.
W.F. Hayes and E.P. Edwards , April 1974.

LTR-CS-128 Microwave Power Density Measurements in the Presence of Biological Specimens of
Size Comparable to the Free-Space Wavelength of the Imposed Ra liation.
J. Bigu del Blanco and C. Romero-Sierra, May 1974.

LTR-ENG-27 Description and Performance of an Anechoic Test Cell for Fan Noise Research.
G. Krishnappa, T.H. HammeR and R.J. Rimmer , April 1974.

LTR-ENG-29 Ai r-Emitting Air Support Hospital Beds: Tests on Small Centrifugal Blowers as
Pressurized Air Supplies. U.W. Schaub and G. Krishnappa , June 1974.

LTR-SH-160 Hydrostatic Curves and Cross Curves of Stability for “La Grande Hermine”.
M. Michaihidis , June 1974.

LTR -AN- lI  Interpolation by P iecewise Polynomials . l .H. Multi , October 1974.

LTR-CS- 129 Simulation of Industrial Operations: Assignment of Crane Tasks. L.K. Nenonen .
.JuIy 197-I .

LTR-AN-12 Converter Scheduling via Matte Allocation. U. Grae fe , L.K. Nenonen and
M. Neimans , Octobe r 1974.

LTR -AN-13 Techni ques for Improving the Dynamic Response of the Gas Turbine: A
Comparative Study Using a Hy brid Computer Model. B.D. MacIsaac , December 1974.

• LTR-CS-l30 Skilled Performance on the NRC Stressalyser. L. Buck , September 1974.

LTR-CS-132 Pattern Recognition Work in Progress: 1973— 1974. P.A. HamilI , October 1974.
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LTR-CS-134 Computer Automated Measurement and Control. R.W. Gellie, November 1974.

LTR-ENG-30 Stationary Gas Turbine Icing: Some Design Guidelines for Blowing Snow
Environments. W. Grabe and M.S. Chappell , September 1974.

LTR-FL-76 Evaluation of Teflon FEP Plastic Bottles for Aircraft Accident Sample Collection.
L. Gardner and J. Bordeleau , October 1974.

LTR-LT-53 Cutting of Ice and its Specific Resistance. T.M. Mazur , October 1974.

LTR-CS-131 Development and Application of an Interactive Computer Model of the QIT Smelter:
Project Organization and Objectives. L.K. Nenonen , U. Graefe , E. James,
A. Imamedjain and A. Rajotte, January 1975.

LTR-ENG-32 A Computer Program for Calculating the Crossflow Induced Flow Distortion and its
Influence on the Perfo rmance of a Vertical Axis Lifting Fan . U. Schaub and
F.T. Stock , January 1975.

LTR-AN- 14 The 3 X 6 Smelter: A Proposal for the Development of an Interactive Model of the
Inco Smelter at Copper Cliff. U. Grae fe , L. Nenonen , D. Savelle , and A. Pead ,
April 1975.

• LTR-AN-16 A Hybrid Computer Model of the Julinot Electrical Generator. R.E. Gagné,
A.A. Swiderski and J.R. Amyot, January 1975.

LTR-AN-23 Simulation of Combined Discrete and Continuous Systems on a Hybrid Computer.
U. Graefe , L.K. Nenonen and K. Strobele , June 1975.

LTR-CS-136 Circadian Rhythm in Performance on the NRC Stressalyser. L. Buck and
R. Leonardo, May 1975.

LTR-CS-137 Skilled Performance on the NRC Stressalyser: Supplementary Data. L. Buck ,
March 1975.

LTR-CS-138 Overshoot Rate in a Target Alignment Task. L. Buck , May 1975.

LTR-CS-139 Evaluation of an Experimental Fluid Radial Inflow Valve. W.F. Hayes, J.W. Tanney
and H.G. Tucker , April 1975.

LTR-CS-140 Software Aspects of CAMAC. R.W. Gellie , June 1975.

LTR-FL-82A A Study of the Volatility Characteristics of Jet B Fuels. G. Moon and L. Gardner ,
May 1975.

LTR-LT-57 MK III Snow Blowing Apparatus Tests. T.M. Mazur , May 1975.

LTR-AN-22 Analog and Digital Computer Models of the Metering Section of a Gas Turbine Fuel
Controller. B.D. MacIsaac , R.E. Gagnë~ and C. Inrig, May 1975.

LTR-AN-24 Compute r Modeling and Simulation Handbook MKII . R.E. Gagn~, June 1975.

LTR-CS- 135 PI ) P  11/45 Incremental Plotter Ij se r’s Manual . R.W. Gellie and C.D. Isnor .
.Jul y 1975.

• Iil’lt-CS- I - I I  Sleep Patte rns and Psychomotor Performance of Aircre w Fl ying the North Atlantic.
L. Buck and R. I A ’c)n ar ( lo , July 1975.
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LTR-CS-142 The E ffect of Modified Target Displays on Overshoot Rate. L. Buck , August 1975.

LTR-CS-144 An Interactive Computer Model of STELCO’s Basic Oxygen Furnace Steel-Making
• Shop : Model Development and Preliminary Evaluation. K.R. Barnes, L.K. Nenonen

and P.W.U. Graefe , August 1975.
- 

. LTR-CS-145 A Software Package for a CAMAC System on a PDP 11/45.
(Presented at 1975 IFAC/IFIP Real-Time Programming Workshop, Boston , Mass.,

• August). R .W. Gellie , August 1975.

LTR-FL-82A A Study of the Volatility Characteristics of Jet B Fuels. G. Moon and L. Gardner ,
May 1975.

• LTR-GD-34 Study of the Effect of Proposed Smelter Plant Additions to the Converter Flue
Draft — Falconbridge Nickel Mines Ltd., Falconbridge, Ontario. E.H. Dudgeon ,
July 1975.

• LTR-GD-35 Cooling Tests on an Infrared Light Source for Leigh Control Ltd. E.H. Dudgeon and
LR.G. Lowe, July 1975.

LTR~GD-36 A Compact Form of Thrust Deflector: System Considerations and Model Tests.
R.A. Tyler , September 1975.

LTR-IN-313 Calibration of Three Pressure Gauges, Range 0 - 1000 P.S.I., Serial Nos. GEOT 264 ,
265 and 266. F. Anthony, July 1975.

LTR-IN-3 14 Calibration of Altimeter, Model 671BK-010, Serial Nos. AF43-18960. F. Anthony,
July 1975.

LTR-IN-3 15 Truck Body Attachment Evaluation. W.J. Watson, August 1975.

LTR-IN-3 16 Calibration of One Altimeter, Model 671CP-25-01, Serial No. 15246. F. Anthony,
August 1975.

LTR-IN-3 17 NRC Prototype Bus Passenger Counter. K.G. Whale , September 1975.

LTR-IN-318 Dynamic Test on Procor Tank Car. W.J. Watson , September 1975.

LTR-IN-319 Comparison of Steel Versus Fiberglass Doors for Railroad Box Cars.
L.A. Weatherston , September 1975.

LTR-CS-143 QIT Display Unit Interface. R.W. Gellie and J.-G. Gingras, November 1975.

LTR-CS-147 Radial Inflow Theoretical Flow Rate Within a Thin Tapering Chamber. W.F. Hayes .
September 1975.

• LTR-CS-148 Chromosome Image Analysis: Interactive Measurement and Display of Axial
Density Profiles. P. Hamill , October 1975.

LTR-CS-149 Circadian Rhythms in Step-Input Pursuit Tracking. L. Buck , November 1975.

LTR-CS-150 Multi-Channel CAMAC Lam Grader. R.W. GeIIie , November 1975.

LTR-CS-151 Quad Digi tal-to-Analogue Converter CAMAC Module 1620. R.W. Gellie ,
Novembe r 1975.

LTR-CS-152 High Performance Dual DAC Module 1622. R.W. Gellie . December 1975.
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LTR-CS-153 Development of a Serial Line-Sharing System for Industri al Process Control.
(Original ly presented to Computer Committee of CPPA , Montreal , 9 December 1975).
R.W. Gellie , December 1975.

LTR-ENG-46 Model Study of a Proposed Engineering Acoustic Research Facility : Detailed Test
Results . G.W. Johnston , F. Ruete r and M.S. Chappell , September 1975.

• LTR-FIY-47 Beach Erosion Study — Gahion Shore Protection. G.W.T. Ashe , August 1975.

LTR-IN-320 Static and Dyna mic Testing of Hawker Siddeley Tank Car. W.J. Wut ~on ,
December1975.

LTR-IN-323 Ride Quality Tests of the LRC Locomotive and Car during Service between Toronto
and Sarnia. R.J. Senn and F.B. Blader , December 1975.

LTR-1N-329 Ride Quality and Noise Measurements Inside Budd Railway Diesel Cars.
G. Krishnappa , F. Blader , T. Hammell , and R. Senn , Jan uary 1976.

LTR-SH-179 Modified Operating System for the M.D.S.L. TI-980A Computer. D. Gospodnetic
and M.D. Miles, October 1975.

• LTR-AN-25 Singular Perturbation Methods for Solving Stiff Equations. I.H. Mufti ,
December 1975.

LTR-AN-26 HOl — An Introduction. R.E. Gagn~, December 1975.

LTR-AN-27 An HP-65 Program for Refraction Seismic Data Analysis. R.E. Gagne’ and R.M. Gagn~,
Decembe r 1975.

LTR-CS-155 Line Printer Modification for Better Grey Level Pictu res. P. Hamill , February 1976.

LTR-LT-61 An Under-Rail Heat Distribution Duct for Railway Track Switch Heate rs. L.F. Lane ,
February 1976.

• LTR-AN-29 Development of Measurement Validation and Health Monitoring Computer Package
for Gas Turbine Power Plants. R.K. Agrawal , May 1976.

LTR-CS-160 Algorithms for Point Inclusion , Convex Hull and Minimum Area Rectangle of a
Closed Polygon. P. Hamill , June 1976.

LTR-IN-338 Preliminary Report — Acceleration , Braking, Curving and High Speed Tests of the
LRC Locomotive and Coach on CP Track. F.B. Blader , R.J. Senn and W.J. Watson .
April 1976.

• LTR-L’l’-6() Aux i liaries t ’ower R.equirements for an Energy Conserving Urban Car. P. Slawinski .
• .Jan uary 1976.

L’l’R-AN-3() BLJGOI”F ’ An On-I~ine Interactive Debugging Package for Di gi tal and Hybrid
Computers. liE. Gagn~ and C.M.L. Inrig , September 1976.

LTR-CS-156 Video Camera and Storage System: Checkout Set Up and Operations Manual.
C.D. Isnor , May 1976.

• LTR-CS-157 Redesigned Positive Stop Feature for Surgical Pneumatic Drill. C. Meunier ,
July 1976.
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• LTR-CS-159 An Electronic Current-Voltage Processor for Membrane Voltage-Clamp Experiments.
• J.-L. Schwartz , August 1976.

LTR-ENG-50 Some Aerodynamic and Noise Measurements on Two Centrifugal Blowers.
G. Krishnappa and R.W. Bassett , July 1976.

LTR-GD-42 Heat Generation in Elastomeric Roll Covers During Pressing Operation. Part 2 —

The Four-Parameter Body. P. Savic, September 1976.

LTR-GD-43 A Novel Industrial Duct: Model Test Results. R.A. Tyler , September 1976.

LTR-HY-52 Production of Model Armour Units for Scale Breakwaters. E.R . Funke and
S.A. Haines, August 1976.

LTR-HY-53 Estimates of the Power of Wind-Generated Water Waves at Some Canadian Coastal
* Locations. G.R. Modgridge and W.F. Baird , August 1976.

LTR-LT-65 The “Cyclone Switch Heater” for Railway Track Switches. D.B. Coveney and
J.F. Lane , May 1976.

• LTR-LT-69 Supercooled Fog and Rime Icing Conditions at Ottawa on 25 and 26 February 1976.
J.R. Stallabrass , August 1976.

LTR-LT-72 Sea Ice Dynamics Project — First Progress Report . J.F. Lane, G.M. Shulhan and
• R.A. Martin , June 1976.

LTR-CS-161 The Effect of a High Intensity Magnetic Field on the Conduction Velocity of the
Circumesophageal Nerve of the Lobster. J.-L. Schwartz and R. Male, November 1976.

LTR-ENG-51 Some Flow Visualization Tests of an Automotive Cooling Fan Blade in the National
Aeronautical Establishment Water Tunnel. U.W. Schaub and G.A. Dobrodzicki ,

• August 1976.

LTR-ENG-52 Verification of Two Air Flow Measuring Devices. I.R.G. Lowe and E.H. Dudgeon ,
October 1976.

LTR-FL-91 Development of an Alternative High Torque Test Procedure for Automotive Gear
Oils. M.J. Friend and DM. Davidson , September 1976.

LTR-FL-94 Laboratory Erosive Wear Tests on Three Cast Irons. C. Dayson and J.T. Lowe,
November 1976.

LTR-GD-45 Rotating High Pressure Water Jet Gooseneck Cleaner. W.H. Brierley and M.M. Vijay.
November 1976.

LTR-HY-5 5 A Force Balance for the Measurement of Shear Forces on Marine Deposits.
• E.R. Funke and S.A. Haines, Se1. mber 1976.

Ll’R-UY-57 A Design Method for the Estimation of Wave Loads on Square Caissons.
G.E. . Mogridge and W.W. Jamieson , Octobe r 1976.

L’l’R-SH-lS-l A Procedure for Testing Sailing Yachts. D.C. Murdey and S. Killing . Febru ary 1976.

• LTIt -SII- I 92 Results of Measurements of Beach Reflection Coefficients for Two Beaches Fitted
in the NR C Shi p ‘I’ank.  M. Miles and I).C. Murdey, April 1976. 
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LTR-SH-193 Texas Instruments 980A Computer System with Floating Point Hardware .
D. Gospodnetic , May 1976.

LTR-SH-194 Optimization of Function Subroutines for the T1980A Fortran Library .
D. Gospodnetic , August 1976.

PART VI— MISCELLANEOUS PAPERS

SPATIAL WAVES iN TURBULENT JETS, by Y.Y. Chan . The Physics of Fluids , Vol. 17, No. 1,
January 1974.

PRESSURE SOURCES FOR A WAVE MODEL OF JET NOISE , by Y.Y. Chan . A1AA Journ al ,
Vol. 12, No. 2, February 1974.

A SIMPLIFIED METHOD FOR THE DESIGN OF EXTERNALLY PRESSURIZED GAS LUBRICATED
• THRUST BEARINGS , by E.H. Dudgeon and I.R.G. Lowe. Transactions of Canadian Society

of Mechanical Engineers, Vol. 1, No. 4, 1972, pp. 205-212.

A.C.V.s — HEAVY TRANSPORT FOR WEAK GROUND , by H.S. Fowler. NRC/DME Transportation
Newsletter Vol. 6, No. 1, January 1974.

• THRUST SYSTEMS FOR LIGHT A.C.V.s, by H.S. Fowler. ACACT Tech . Report 1/74 , Febru ary 1974.

A METHOD OF CONTROLLING “SKIRT-BUZZ” IN LIGHT A.C.V.s WITH PHERIPHE RAL BAG
SKIRTS , by U.S. Fowler. ACACT Tech. Report 2/74 , February 1974.

PSYCHOMOTO R PERFORMANCE DURING INSULIN-iNDUCED HYPOGLYCEMIA , by B.A. Fraser ,
L. Buck and J.B.R. McKendry. Canadian Medical Association Journal , Vol. 110, 2 March
1974, pp. 513-5 18.

HYBRID SIMULATION OF INTERACTING DISCRETE AND CONTINUOUS SYSTEMS , by
P.W.U. Graefe , L.K. Nenonen and K. Strobele. Workshop Paper 1974 Winter Simulation

• Conference , January 14-15. Published in Proceedings of 1974 Winter Simulation Conference ,
pp. 783-784.

CUTTING ROCK WITH WATER JETS, by H.D. Harris and M.M. Meilor. Accepted for publication in
International Journal of Rock Mechanics and Mining Sciences.

AN ON-LINE PROCESS SENSOR FOR FLUiD FLOW RATE OR VISCOSITY MEASUREMENT.
by W.F. Hayes , J.W. Tanney and H.G. Tucker. Paper Al; Proceedings of 6th Cran field
Fluidics Conference ; Brit. Hydromech . Res. Assoc., Bedford , Englan d , 26 March 1974.

ELASTIC-PLASTIC EXPANSION OF A THICK SPHERiCAL SHELL WITH FINITE ELASTiC
STRAIN , by T.M. Hrudey and J.B. Haddow. Acta Mechanica , Vol. 18, No. 1-2, pp. 21-34.

TII I {EE -I ) IMENSIONAL ANALYSIS ON THE WIND INDUCED SUBSPAN OSCILLATIONS OF
BUNDLED CONDUCTORS , by R.G. Ko and R.L. W ardlaw . IEEE Power Engineering
Society Pape r No. C74 060-0, 1 Feb. 1974.

• 
• A ( ‘OMI ’ARISON 01” ANALOG , DIGITAL AND h YBRID COMPUT iNG TECHNIQUES FOR

• SlMt)L1VI1ON OF GAS TURB iNE PERFORMANCE , by B.D. MacIsaac and
11. 11. Saravanamuttoo. ASME Paper 74-GT-127 , to be presented at Gas Turbine
Conf erence and Products Show , Zurich , Switzerlan d , March 30 — April 4 , 1974.



A BOMB DISPOSAL TOOL KIT FOR USE ON AIRCRAFT , by P. de L. Markham. NRC , NAE ,
HSAL-M-161, January 1974.

RECOMMENDATIONS FOR COMPOSITE MATERiALS RESEARCH AND DEVELOPMEN T
PROGRAMMES IN CANAD A , by P.D. McLean and R.C. Tennyson. ACASM-TN-2 , 1973.

INTEGRAL EQUATION METHOD FOR CALCULATION OF SUBSONIC FLOW PAST AIRFOILS
IN A VENTILATED WIND TUNNEL; COMPARISON WITH NAE HIGH REYNOLDS
NUMBER MEASUREMENTS , by M. Mokry . AIAA Paper No. 74-83. Presented at AIAA
12th Aerospace Sciences Meeting, Washington , D.C. January 30 — February 1, 1974.

A NEW APPARATUS FOR MEASURING STATIC AND DYNAMIC CROSS- AND CROSS-COUPLING
MOMENT DERIVATIVES , by K.J. Orlik-Rückemari n , E.S. Hanff and L.T. Conlin. Presented
at the 41st Meeting of the Supersonic Tunnel Association , Los Angeles, California, 26-27
March 1974, NRC , NAE , HSAL-M-163.

THEORY OF LASER-INDUCED GAS IONIZATION , by E. Panarella. Foundation of Physics , 4 ,
p. 227. —

MAGNETiC ACCELERATION OF HEAVY MASSES BY CONDENSER DISCHARGES, by P. Savic and
B. Mongeau. C.A.S.I. Transactions , September 1973.

THE EFFECT OF VARIABLE SOUND ON PLANT GROWTH , by P. Weinberge r and P.W.U. Graefe .
Canadian Journal of Botany, Vol. 51, October 1973, pp. 1851-1856.

THE EFFECT OF AERODYNAMICS ON THE PERFORMANCE AND STABILITY OF HIGH SPEED
MOTORCYCLES, by K.R. Cooper. Proceedings of the Second AIAA Automotive
Symposium, Los Angeles, Calif. 1974.

STRESS ANALYSIS OF MULTI-CELLULAR CAISSONS, by G.R. Cowper and G.M. Lindberg. Paper
Presented at the Second Symposium on Applications of Solid Mechanics, McMaster
University, Hamilton, Ont., 17.18 June 1974. (To be published in proceedings.)

ANALYTICAL INVESTIGATIONS OF THE CHARACTERISTICS OF THE CO-FLOWING VELOCITY
SENSOR , by M.P. DuPlessis, R.L. Wang and W F .  Hayes. Paper 73-CSME-83, Can . Soc. for
Mech. Eng., May 1974.

SOME ASPECTS OF THE AVERAGE SHAPE OF WAVE SPECTRA AT STATION INDIA (59
degrees N., 19 degrees W.), by D. Gospodnetic and M.D. Miles. Paper 3; International
Symposium on the Dynamics of Marine Vehicles and Structures in Waves; Office of Naval
Research , Royal Inst itution of Naval Architects; University College. London , 1-5 April 1974.

REMOVING ROCK W 1TU A ROTATING HIGH SPEED WATER JET , by U.D. Harris and W.H. Brierley.
NRC , DME Newsletter, Vol. 6, No. 2 , June 1974.

PROGRESS IN WATER JET CUTTING , by H.D. Harris. NRC , DME Newsletter , Vol. 6, N o. 1.
June 1974.

‘I’i-IE STRAIN HARDENING HOLLOW SPHERE COMPACTION MODEL APPLIED TO ALUMINUM ,
by R.L. Hewitt , W. Wallace and M.C. de Malherbe . Published in International Journal of
Powder Metallurgy and Powder Technology, Vol. 10, No. 1, 1974 , pp. 131-134.

ThE API’LICA’l’lON OF A REFINED SHALLOW SHELL FINITE ELEMENT TO GEOMETRICALLY
• NON -LINEAR STRUCTURES , by T.M. Hrudey. Published in CASI Transactions , Vol. 6,

No. 2, September 1973. pp. 92-96.

• •
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GROUND TESTING AND SIMULATION , by K.J. Orlik-Rückemann. Parts I and II , Astronautics and
Aeronautics, Vol. 12, No. 6, June 1974. pp. 54-61.

A NEW METHOD FOR LOCALISED SPINAL-CORD COOLING, by C. Romero-Sierra, A. Sierhuis ,
R. Hansebout , and M. Lewin. Published in Medical and Biological Engineering, March 1974 ,
pp. 188-193.

CONTROLLED WOUND HEALING BY THE APPLICATION OF RF FIELD AND CHEMICAL
TREATMENT , by C. Romero-Sierra and J.A. Tanner. Presented at International Symposium
on Wound Healing, Rotterdam, April 1974.

A HYPERSONIC INTERPRETATION OF THE DEVELOPMENT OF THE SPARK CHANNEL IN
GASES, by P. Savic. Jnl. Phys. D: Applied Physics, Vol. 7 , 1974, pp. 620-628.

THE NATURE OF THE SULPHO-CARBIDES OBSERVED IN NICKEL-BASE SUPERALLOYS , by
W. Wallace. Published Metallography, Vol. 6, 1973, pp. 511-526.

- WIND TUNNEL AND ANALYTICAL INVESTIGATIONS INTO THE AEROELASTIC BEHAVIOUR
OF BUNDLED CONDUCTORS , by R.L. Wardlaw, K.R. Cooper, R.G. Ko, and J.A. Watts.
IEEE Power Engineering Society, Transactions Paper T74 368-7, 1974.

MECHANISMS AND ALLEVIATION OF WIND-INDUCED STRUCTURAL VIBRATIONS , by
R.L. Wardlaw and K.R. Cooper. Proceedings , the Second Symposium on Applications of
Solid Mechanics, McMaster University , Hamilton , Ont., 1974.

THE SPANWISE LIFT DISTRIBUTION AND TRAILING VORTEX WAKE DOWNWIND OF AN
EXTERNALLY BLOWN JET FLAP, by R.H. Wickens. Presented to AGARD Symposium
“V/STOL Aerodynamics”, Del ft , Netherlands , 24-26 April 1974. (To be published)

A NEW EXPERIMENTAL METHOD FOR THE INVESTIGATION OF FUEL SPRAY EVAPORATION .
by J.K.S. Wong, R. Sandri and J.A. Newman. AIAA Journal Vol. 12, No. 3, March 1974 ,
pp. 269-274 .

MICROWAVE POWER DENSITY MEASUREMENTS IN THE PRESENCE OF BIOLOGICAL
• SPECIMENS OF SIZE COMPARABLE TO THE FREE SPACE WAVELENGTH OF THE

IMPOSED RADIATION , by J. Bigu del Blanco, C. Romero-Sierra and J.A. Tanner. Paper
• presented at the 1974 IEEE International Symposium on Electromagnetic Compatibility,

San Francisco, July 1974. This paper will be published in the 1974 Symposium Record .

A DESCRIPTION OF THREE WAVE MEASURING INSTRUMENTS , by E.H. Bowler. Paper
published in Vol. 1 Waves ‘74 and presented at the International Symposium on Ocean
Wave Measurement and Anal ysis . New Orleans , U.S.A., 9-11 September 1974.

ESTIMATES OF TUE STABILITY DERIVATIVES OF A HELICOPTER FROM FLIGHT MEASURE-
MENTS , I)y 1).G. Gould and W.S. Hindson. Presented at Ninth Congress of the International
Council of the Aeronautical Sciences, Hai fa , Israel , August 25-30. 1974. ICAS Paper No.

• 74-49.

A THEORY FOR THE NUMERICAL SOLUTION OF THE NEUMANN PROBLEM USING HIGHER
ORDER INTEGRAL EQUATIONS BASED UPON A BOUNDARY DISTRIBUTION OF
VORTEX DENSITY , by D.H. Henshaw. Canadian Symposium on Fluid Dynamics ,
University of Western Ontario, June , 1974.

INERTIA . CONVECTION AND DISSIPATION EFFECTS IN THE COOLED SLIDER BEARING ,
by J.C. Hinds , C. Dayson and C.M. Rodkiewicz. ASME Paper No. 74.Lub-W , presented at

• ASTM/ASLE Lubrication Conft’rence , Montreal , October 8-10. 1974.
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DIRECTIONAL VARIATION IN UN I)RAINED SHEAR STRENGTH AND FABRIC OF WINNIP EG
UPPER BROWN CLAY , by A .K. Loh and ItT . Ilolt. Canadian Geotechnical .Journal ,
Vol. 11, No. 3, 1974 , i i .  430-437.

AEROT IIERMODYNAMIC FACTORS GOVERNING TIlE RESPONSE RATE OF GAS TURBINES ,
by B.D. MacIsaac and U.I .H. Saravanamutto. Proc. of 44th PEP Technical Meeting in

• Norway , 9-13 September 1974.

GROUND TESTING AND SIMULATION , Part 3: Flight Simulation, Part 4: Propulsion Testing,
Part 5: Space Simulation , by K.J. Orlik-Riickemann (Ed.). Astronautics and Aeronautics,

• Vol. 12, No. 7/8, July/August 1974, pp. 58-69.

MEASUREMENT OF DYNAMIC CROSS-DERIVATIVES DUE TO PITCHING AND YAWING , by
K.J. Orlik-R~ickemann , J.G. LaBerge and E.S. Hanff. Presented at the AIAA 8th Aero-
dynamic Testing Conference, Bethesda, Md., July 8-10, 1974 , AIAA Paper 74-611.

TIlE THERMALLY BOOSTED OIL LUBRICATED SLIDING THRUST BEARING , by C.M. Rodkiewicz ,
J.C. Hinds and C. Dayson. Transactions of the American Society of Mechanical Engineers ,
July 1974, ~p. 322-328.

DISPOSAL OF USED CRANKCASE AND OTHER OiLS IN CANADA , by D.J. Skinner and
P.L. Strigner. Proceedings of International Conference on Waste Oil and Recovery and
Re-Use, Washington, D.C., February 12, 1974.

WIND TUNNEL AND ANALYTICAL INVESTIGATIONS INTO THE AEROELASTIC BEHAVIOUR
OF BUNDLED CONDUCTORS, by R.L. Wardlaw , K.R. Cooper , R.G. Ko and J.A. Watts.
IEEE Transactions Paper T74 368-7, Anaheim , California, July 1974.

Fl-PHASE SULPUOCARBIDES AND SULPHUR IN NICKEL-BASE SUPERALLOWS , by E.P. Whelan
and M.S. Grzedzielski. Metals Technology , April 1974, pp. 186-190.

TIlE EXTERNALLY-BLOWN JET FLAP: A POWERED-LIFT CONCEPT FOR STOL, by R.H. Wickens.
CASI Journal , September 1974.

A TRANSMISSION LINE WAVE h EIGh T TRANSDUCER , by C.M. G. Zwarts. Paper published in
Vol. 1 Ocean ‘74 and presented at the IEE E International Conference on Engineering in
the Ocean Environment , h alifax , Canada, 2 1-23 August 1974.

A TRANSMISSION LINE WAVE HEIG h T TRANSDUCER , by C.M.G. Zwarts. Paper published in
• Vol. 1 Wav es ‘74 and presented at the International Symposium on Ocean Wav e Measure-

ment and Analysis , New Orleans, U.S.A., 9.11 September 1974.

REDUCTION OF THE ORDER OF A NONLINEAR SYSTEM , by J.R. Amyot. Proc . 1974 Winter
Simulation Conference , Washington , D.C., January 1974.

TRACK MODEL FOR COMPUTER STU DIES OF RAILWAY VEHICLE DYNAMICS , by J.R. Amyot
• and I II. Mufti .  Third International Conference on Vehicle System Dynamics, Blacksburg,

Virginia , August 1974.

A M ETIIOD OF IMPROVING I’IU M E-MOVEIt RESPONSE OF STEAM-DRIVEN POWER PLANTS ,
by .J.It. Amyo l . 1974 lEE K Canadian Conference on Communications and Power ,
M mtr .’al , Quebec , Novem her 1974.

A Ph I0’I’OGlt API I IC M E’I’I 101) 1”OIt T I l E  MEAS I r I ( I~MEN’l’ OF ‘l’IIK sP1vr IM. nIsT Itu3t”r loN Oh”
• I h I Gl  I WA Y LI I M I N A N ( ’ E  ( A L!  109), by A.A. Ayad , II .h ” .l , .  P inkney and A .( ’ . Walker.

I’rel)are( I for Conference on Automotive Safety, Emissions and Fuel Economy, to he held by
the S~~

. ie ty of l’hoto-( )ptical Instrumentation Engineers, in A nii Arbor , 2.3 I )ecem her 1 97.1.
Conference was cancelled but article will he published in the Proceedings.
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DYNAMIC STABILITY OF CARS IN LONG FREIGHT TRAINS , by F.B. Blader and E.F. Kurtz Jr.
• Journal of Engineerin g for Industry, Trans. A.S.M.E., Vol. 96, Series B, No. 4 , November

1974.

STRESS ON MAN THE CONTROLLER — JET LAG EFFECTS ON HUMAN PERFORMANCE , by
L. Buck and J.A. Tanner. Published in Science Dimension, Vol. 6, No. 5, 1974, pp. 19-25.

• ( Article produced by W.J. Cherwinski, Public Information Branch.)

THE CANADIAN VASCULAR SUTURING INSTRUMENT , by S.H.G. Connock. Engineering in
Medicine (IMechE), July 1974.

THE SUBLIMATING FILM GAS BEARING — WEAR , by C. Dayson. Vol. 39, November 1974,
pp. 149-178.

• SIMULAT 1ON OF COMBINED DISCRETE AND CONTINUOUS SYSTEMS ON A HYBRID
• COMPUTER , by P.W.U. Graefe, L.K. Nenonen and K. Strobele. Published in Simulation ,

Vol. 22, No. 5, 1974, pp. 129-137.

AI)SORPTION TESTS ON SILICA GEL HAVING UNDERGONE MANY CYCLES OF REGENE RA-
TION OVER A LONG PERIOD OF TIME , by J.G. LaBerge. NAE USAL-M-165,
December 1974.

CALCULATION OF FLOW PAST MULTI-COMPONENT AIRFOILS IN PERFORATED WING
TUNNEL , by M. Mokry . CASI Transactions, March 1974.

FOCAL-LENGTH DEPENDENCE OF AIR BREAKDOWN BY A 20-PSEC LASTER PULSE :
THEORETICAL INTERPRETATION THROUGH THE EFFECTIVE-PHOTON CONCEPT .
by E. Panarella. Physical Review Letters, Vol. 33, No. 6, October 14, 1974.

DEVELOPMENT AND APPLICATION OF A NON-GAUSSIAN ATMOSPHERIC TURBULEN CE
MODEL FOR USE IN FLIGHT SIMULATORS , by P.M. Reeves, G.S. Campbell,
V M .  Ganzer and R.G. Joppa. NASA Contractor Report CR ’2451, Septem ber 1974.

COMPUTER ANALYSIS OF CHROMATIN DI STRIBUTION AND CHROMOSOMES EXAMINED
• BY ELECTRON MICROSCOPY , by C. Romero-Sierra, R.I. Barnett , E.A. MacKinnon and

P. Hamill. Symposium on Quantitative Analysis of Micro-Structures During 4th International
Metahlographic Congress, Loeben , Austria, 16-18 October 1974.

TIlE ICE DETECTION PROBLEM , by J.R. Stallahrass , D.L. Bailey and P.F’. Hearty . Presented at the
• Gas Turbine Operations and Maintenance Symposium , Edmonton , 21-23 October 197-1. To

he pubhishled in I’roeeedings.

SPATiAL WAVES IN TURBUL ENT JETS (PART i t ) ,  by Y.Y. (than . l’hw Ph ysics of Flu ids , Vol . 17 ,
No. 9, September 1974.

SUPPRESSION OF SPATIAL WAVES BY DISTO RTION OF JET VELOCITY PROFILE , by Y.Y. (‘han
and J.T. Templin. The Physics of Fluids , Vol. 17, No. 11, Novem ber 1974.

~~~~ • I.’AT IGLJK OF AIRCRA F T STRUCTURES , by J.A. Dunsby . Lecture to UTIAS, University of

• I Toronto , Toronto , M arch 3, 1975, published as NRC /NAE LTR-ST-752.

I’AN -AEIt OM’Ol ISTICS: TUE Eh”h”E CT OF’ S’I’ATOI{ BLAE )E NUMBER ANI) SPACI NG ON
I N - I ) I  ( “I  NOIS E SIGN AT t IRES , by ( . Kr ishinapp a. Al AA Paper 75-444 . M arch 1975.

I N’I ’E( h A l .  EQI I ATI ( )N M K1’I l( ) I )  Oh” SI! USO N I ( ’  H .( )W I’ .-\ST AIR h”( )l 1.5 IN VENT I LA’l ’KI) WIN I)
l’l IN N El.S , by M. M okry.  A I A.\ Journal , Vol. 13, •January 1975.

_ _ _ _ _ _ _ _ _ _ _
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• RECENT ADVANCES IN TECHNIQUES FOR DYNAMIC STABILITY TESTING AT NAE , by
K.J. Orlik-R~ickemann. Presented at the Symposium on Unsteady Aerodynamics at the
University of Arizona, Tucson, Arizona, 18-20 March 1975, to be published in Proceedings.

A DATA ACQUISITION SYSTEM FOR RESEARCH STUDIES OF DRIVER PERFORMANCE IN
REAL TRAFFIC SITUATIONS , by R. Sewell and C.!. Perratt . Paper Presented at the 54th

• 
- Annual Meeting of the Transportation Research Board , Washington , D.C., January 1975,

Published as NRC-NAE LTR-ST-751.

• ELECTItODEPOSIT 1ON ALONG TIlE AIR-SOLUTION INTERFACE PART 2 , META LLO GRAp II I C
STUDY , by J.M. ‘I’renouth , R.A. Dilorlo and A.J . Sukava. Journal of the Elec tromechanical
Society , Vol. 122, No. 1, January 1975, pp. 43-45.

MICROSTRUCTURES AND MECHAN ICAL PROPERTIES IN A POWDER FABRICATED ASTROLOY
TURBINE DISC, by W. Wallace, H.B. Dunthorne and R. Sprague. Canadian Metallurgical
Quarterly , Vol. 13, No. 3, (1974), pp. 517-527.

PLASTIC DEFORMATION IN METAL POWDER COMPACTiON, by W. Wallace and R.L. Hewitt.
Powder Metallurgy and Powder Technology , Vol. 17, No. 33, pp. 1-12.

PROPERTIES OF 713LC COMPACTS, HOT ISOSTATICALLY PRESSED AT SUPER-SOLIDUS
• TEMPERATURES , by W. Wallace , R.T . Holt and E.P. Whelan . Journal of Testing and

Evaluation (ASTM), Vol. 3, No. 2, March 1975, pp. 113-120.

SOME ASPECTS OF MOTORCYCLE AERODYNAMiCS, by K R .  Cooper. Proceedings Fif th
Canadian Congress of Applied Mechanics, Fredericton , N.B. , 26-30 May 1975.

STRESS CONCENTRATIONS AT CORNERS OF BOX STRUCTURES , by G.R. Cowper. Presented
at the Fifth Canadian Congress of Applied Mechanics, Fredericton , N.B., May 27 , 1975.
Published in the Proceedings.

FLAM E PROPAGATION IN AiRCRAFT VENT SYSTEMS DURIN G REFUELLING , by L. Gardner
and J.K.S. Wong. AGARD Conference Preprint No. 166 on Aircraft Fire Safety , Rome ,
Italy, April 1975.

PNEUMATIC ‘MULTIVIBRATOR’ SUITABLE FOR LOW ELECTROMAGNETI C INTERFERENCE
APPLICATIONS , by W.F. Hayes and G.H. Wood. Journal of Physics E., Scientific Instru-
ments, Vol. 8, 1975, pp. 259-261.

USE OF COMPONENT STRAIN TO PLOT PRESSURE VERSUS TIM E HISTORIES ON RECIPRO-
CATING ENGINES , Part I : Diesel Fuel Injection Phenomena ASTM Preprint 75-DGP-14 .
Part II: Cylinder Strain Phenomena , ASTM Preprint 75-DGP-15, by W.S. Heggie. Diesel
and Gas Engine Power Conference and Exhibition , New Orleans, LA., April 1975.

AC(’L JRi\ CY OF ‘l’WO IN ’I ’EGf ~1\I, EQU ATION METHODS IN POTENTIAL FLOW CALCULATIONS ,
by Dii . I k ’nshaw. Proceedings Fifth Canadian Congress of Applied Mathematics ,
l”rt~Iericton , N. H ., 2( -30 May 1975.

- 

AN I INS O I .V EI )  PRO B LEM Oh” SI IA I tP  EI)GES IN A M ETIIOI) Oh” St Ih { F’A( ’E SINGULARITIES .by I) .I I.  I lenshaw. Proceedings Fifth Canadian Congress of Applied Mathemati cs,
- - 

F’rederieton , N. U. 2(;-30 May 1975.

ON ‘J’ hIE (‘01.1) (‘ONS~)LtDA’I’J ()N 01” POWDER BY h YDROSTAT iC EXTRUS iON , by R.L. Hewitt ,
• W. Wallace and M.C. de Malherhe . Published in the Proceedings of the Institution of

Mechanical Engineers , Vol. 188, 57/74 , p. 639.
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A FINITE ELEMENT PROCEDURE FOR PLATES WITH CURVED BOUNDARIES , by T.M. Hru cley .Presented at the Fifth Canadian Congress of Applied Mechanics, Frederj cton, N .B ., May 30,1975. Published in the Proceedings.

INTERACTIVE COMPUTER MODELLING OF INDUSTRIAL OPERATIONS: DESIGN SPECIFI-CATIONS AND ASSEMBLY INSTRUCTIONS FOR A MECHANICAL MODEL TO DISPLAY - ‘CRANE MOVEMENTS, by F.H. Hyde. Lab Memorandum CS-57, March 1975.

APPLICATION OF A REYNOLDS NUMBER STRESS MODEL TO TWO-DIMENSIONAL , INCOM-PRESSIBLE FLOWS, by H.P.A.H. Irwin. Proceedings Fifth Canadian Congress of AppliedMechanics, Fredericton , N.B., 26-30 May 1975.

PREDICTION OF THE EFFECT OF STREAMLINE CURVATURE ON TURBULENCE , byH.P.A.H. Irwin and A.P . Smith. The Physics of Fluids, Vol. 18, No. 6, June 1975.
FAN AEROACOUSTICS : EFFECT OF STATOR BLADE NUMB ER AND SPACiNG IN DUCTNOISE SIGNATURES , by 0. Krishnappa. A IAA Paper No. 75-444 , March 1975.
(X)IIONA INDU CED VIBRATIO N OF 111011 VOLTAGE CONDUCTORS , by G.M . Lemanczy k ,R.M. Morris and R.L. Wardlaw. Proceedings Fifth Canadian Congress of Applied Mechanics ,Fredericton , N.B., 26-30 May 1975.

FOREST FIRES AND CUMULUS CLOUDS , by J.I. MacPherson , G.A. Isaac and L.B. MacHattie.Presented at Canadian Meteorological Society Ninth Annual Congress, University ofBritish Columbia, Vancouver , B.C., May 28-30, 1975, NAE Misc 51.

ASPECTS OF THE PROPULSION POWER OF ARCTIC VESSELS, CONSIDERING THEIROPERATING ENVIRONMEN T , by S.T. Mathews. Paper A; ICE TECH 75, Symposium onIcebreaking and Related Technologies, Eastern Canadian Section , The Society of Nav alArchitects and Marine Engineers, Montreal , Que., April 9-11, 1975.

COMPUTER ANALYSIS OF ( ‘IIROMOSOME SUBSTRUCT URE , by E.A. McKinnon , R.l . Barnett ,C. Romero-Sierra and I’. 11am ill. Proceedings of Canad ian Federation of Biological Societies.18th Annual  Meeting, University of Manitoba , Winnipeg, Man., June 24-27 , 1975.
TIl E PI (EVEN’I’IO N OF SEI’ARA’I’ION BY BLOWING IN TWO -DIMENSION AL FLOW , by8.0. Newman and I 1.I’ .A.hI . Irwin. Advisory Group for Aerospace Research and Develop-ment, AGARI) Conferen(.c . Prepr int No. 168, Gottingen , Germ any, 27-30 May 1975.
I’OSSIBLE CROSS-COUPLING EFFECTS ON AIRCRAF T FLYING AT A COMBINATION OFMODE RATE ANGLE OF ATTACK AND SMALL ANGLE OF SIDESLIP , byK.J.  Orlik-Rii(•kemann . Presented at the AGARD F’MP/FDP Symposium on “Flight/GroundTesting Facilities Correlation ”, Vailoire, France, 9-12 June 1975 , to be published inProceedings.

TIlE THREE-DIMENSI ONAL SEPARATION OF A TURBULEN T BOUNDA RY LAYER BY ASKEWED SHOCK WAVE; AND ITS CONTROL BY TI-l B USE OF TANGENTI AL AIRlN .J ECTION , by I) .J . I’eake . Paper No. 39 Presented at AGARD FDP Symposium onFlow Separation , Gott ingen , Germany, 28-30 May 1975, to be published in Proceedings.
lN Kfl’I’J 1~, ( ‘ONV EC rION .~ND I)ISSIPA’I ’ION EF’FF:(’Ts IN THE THERM ALLY BOOSTED OIL1.1 IIH l( ’ .•V I’KD SI .h l ) IN ( ;  ‘I’l l RI 1ST R E A R I  NO , by C.M . Rodkiewiez , J.C. Hinds andC. I )ayson. Journal of Lubrication Technology , .Jan uary 1975, Pp. 121-129.

HR ;I, ~ U ~AI. E1”F’E( ~~5 ( H.’ N( )N -ION (ZIN (;  Ri~ 1) 1 A’I ’ION: AN 01 I 1’LINF~ OF’ 1”( JN I )AM ENT 1\ LI .AWS , I ,y C. R ,n,er ,-Sierra am I .J . A. Tanner. Annals of the New V ork Academy of
Sciences , Vol. 238, pp. 263—272.
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INTERACTION OF ELECTROMAGNETIC FIELDS AND LIVING SYSTEMS. BIOLOGICAL
EFFECTS AND HEALTH HAZARDS OF MICROWAVE RADIATION , by C. Romero-Sierra ,
J.A. Tanner and J. Bigu del Blanco. Proceeedings of International Symposium Sponsored
by World Health Organization, October 1973, pp. 145-151.

ELECTROMAGNETIC FIELDS AND SKIN WOUND REPAIR , by C. Romero-Sierra, S. Halter,
J.A. Tanner, M.W. Roomi and D. Crabtree. Journal of Microwav e Power, 10(1), 1975,
pp. 59-70.

ICING OF FISHING VESSELS IN CANADIAN WATERS, by J.R. Stallabrass. Presented to the
Institute of Marine Engineers, Canadian Division , Great Lake Section , Toronto , 24 April
1975. Reprint in the DME/NAE Quarterly Bulletin 1975(1).

ASTM COMMITTEE D-2 AND THE PRETROLEtJM RE-REFINING INDUSTRY , by P.L. Strigner.
Proceedings of the Second International Conference on Waste Oil Recovery and Re-use,
Cleveland, Ohio, 24-26 February 1975.

BENEFICIAL AND HARMFUL ACCELERATED GROWTH INDUCED BY THE ACTION OF NON-
IONIZING RADIATION , by J.A. Tanner and C. Romero-Sierra . Annals of the New York
Academy of Sciences, Vol. 238, pp. 171-175.

- 

RADIOACTIVE POLLUTION , NON-IONIZING ELECTROMAGNETIC RADIATION , by J.A. Tanner ,
J. Bigu del Blanco and C. Romero-Sierra. Environmental Engineers’ Handbook , Chilton
Book Co., Vol. II , Chapter 3.1 (1974).

CANADIAN WIND ENERGY PROGRAM , by R.J. Templin. Paper Presented at U.S.A. Workshop on
Wind Energy Conversion Systems, Washington , D.C., 9-11 June 1975 (to be published in
Proceedings).

TIlE AVAILABILIT Y OF WIND ENERGY IN CAN ADA, by R.J. Templin. Paper Presented at Solar
Energy Society of Canada Meeting, Ottawa, Ont., 2-3 June 1975 (to be published in
Proceedings).

THE NEAR FIELD SOUND PRESSURE S IN A CHOKED JET WHEN OSCILLATING IN THE
SPINNING MODE , by R. Westley and J.H. Woolley . Paper Presented at the AIAA 2nd
Aero-Acoustics Conference, Hampton, Va., March 24-26, 1975. AIAA Paper 75-479.

TIlE NOISE FIELD AND WAVE SHAPE OF PERIODIC “MACH WAVE” RADIATIONS FROM A
SMALL SUPERSONIC HELIUM JET, by It. Westley and J. lI . Woolley . Paper Presented
at the AIJ’tJ\ 2nd Aero-Acoustics Conference, Hampton , Va., March 24-26, 1975. AMA
Paper 75-481.

WI I)E-C ( IT VEItS ( JS KE ROS ENE I’[ I ELS: FIRE SAh”E’I ’Y ANI )  OTI I ER OPERATION AL ASPECTS,
by lt.H. Wh yti ’ and I. . Gardner. AGARIJ Conference on Aircraft Fire Safety , Rome , Ita ly.
A pril 1975.

STRESS ANALYSIS OF SOM E CRITICAL PARTS OF A DYNAMI C CROSS-DERIVATIVE
APPARAT US TO BE USED IN NASA-AM ES’ 6’ X 6’ WIND TUNNEL , by C. Anstey .
Laboratory memorandum (to be published).

R A I L  Wh EEL PARAMETERS: TH EORY AND MEASUREMENT , by F.B. Blader. IUTAM Symposium
on the I)ynamics of Vehicles on Roads and Railway Tracks. August 1975 , Delft , The
Netherlands. (Paper presented ILJ TAM Symposium in Holland proceedings to he published.
Summary already published.)

OCEAN I ’LATFO ItM S PRKI)lC’l’ION 01” WAVE DRIFT FORCES , by R.P. Browne. I’ri’sent.ed at l- l t •h
(fltawa
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SLEEP LOSS EFFECTS ON MOVEMENT TIME , by L. Buck. Ergonomics, Vol. 18, July 1975,
pp. 415-425.

BENDING MOMENT RESPONSE OF A CANTILEVERED CIRCULAR CYLINDER IN TURBULENT
FLOW , by K.R. Cooper and D. Surry . Proceedings Fourth International Conference on Wind
Effects on Buildings and Stiictures, London , England , September 1975.

CAMAC — AN INTERNATIONAL STANDARD FOR PROCESS CONTRO L SYSTEMS , by R.W. Gellie.
Newsletter, Vol. 5, No. 1, June 1975.

LAMiNAR RAD 1AL INFLOW FLUID VALVE DESIGN FOR SPECIFIC FLOW RATES , by W.F. h ayes
and H.G. Tucker. Labora tory Memorandum CS-60, June 1975.

EFFECT OF A CHRONIC SUBOPTIMAL INTAKE OF MAGNESIUM ON MAGNESIUM ANI)
CALCIUM CONTENT OF BONE AND ON BONE STRENGTH OF TIlE RAT , by 0. Ileroux ,
I). Peter and J.A. Tanner. Canadian .Journal of Ph ysiology and Pharmacology, Vol. 53, No. 2 ,
NRCC No. 14577 , PP. 304-310.

DATA ACQUISITION AND CONTROL SYSTEM S A’l’ TIlE NRC MARINE DYNAM ICS
LABORATORY , by M.D. Miles. Presented at 14th International Towing Tank Conference,
Ottawa, September 3-11, 1975.

RECENT ADVANCES IN TECHNIQUES FOR DYNAMIC STABILITY TESTING AT NAE , by
K.J. Orlik-Riickemann. IN UNSTEADY AERODYNAMICS . Edited by R.B. Kinney ,
Proceedings of a Symposium held at the University of Arizona, 18-20 March 1975, July
1975, pp. 81-104.

EFFECT OF AN ELECTROMAGNETIC FIELD ON THE PROCESS OF WOUND HEALING , by
C. Romero-Sierra, S. Halter and J.A. Tanner. Electrotherapeutic Sleep and Electroanesthesia ,
Vol. III , RM-Verlag Graz , ISBN 3-85375-000-1, pp. 301-305.

LIQUID ROCKET RESEARCH AT NRC , by R. Sandri. CASJ 21(6) 201 June 1975.

A DISCUSSION OF TIlE EVALUATION OF THE THREE-BEAM HEADLAMP SYSTEM ON
RETROREFLECT IVE SIGNING MATERIALS , by A.A. Ayad , H.F.L. Pinkney and
A. Harrison. Transportation Research Board Record 562, 1975.

A PHOTOGRAPHIC METHOD FOR THE MEASUREMENT OF THE SPATIAL DISTRIBUTION OF
HIGH WAY LUMINANCE , by A.A. Ayad , H.F.L. Pinkney and A.C. Walker. Proceedings of
the Conference on Automotive Safety , Emission and Fuel Economy, of the Society for
Photo-Optical Instrumentation Engineers, held December 2, 1974 , in Ann Arbor , Mich.,
Vol. 57, 1975, pp. 16-25.

A COMMENT ON A MULTIPLICATIVE PSEUDO-RANDO M NUMBER GENERATO R , by J.A. Dunsby
and A.( ’. Walker. DESCUSCOPE, Vol. 14, No. 3, 1975, pp. 34-35.

FLAME PROPAGATION IN AIRCRAFT VENT SYSTEMS DURING REFUELLING , by L. Gardner
and .J.K.S. Wong. Paper 7, AGARD Conference Proceedings No. 166. October 1975.

AN INT KIt A ( I ’ IVE ( ‘OMI ’(I ’I’ER MODELLING APPROACH TO TilE STUI)Y OF MATER I ALS
I’ROC ESSINo ANI )  HA N D L I N G  IN TIlE M I N E R A L  INDUSTRY , by P .W.U. Graefe and

K. Ni ’,uni en . Proceedings of the 13th Int ernational Symposium on the Application of
(‘oin~n it ’rs and Mathematics for I)ecision Making in the Minera l Industr ies , October 6—11 .
1975 , Ti ’chui,~aJ I iniversi ty of (‘lausth al , Clausthal , F’.R.G .
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DETERMINATION OF OBSOLUTE POSITION BY DEMODULATING THE VLF COMMUNICATIONS
SIGNALS, by C.D. Hardwick and A. Barszczewski. Paper presented at the 2nd Canadian
Symposium on Navigation , sponsored by CASI , November 18-20 , 1975. To be published .

CONCEPTUAL DESIGN AND PERFORMANCE COMPARISON — TWI N HULL VS CONVENTIONAL
BARGE, by P.S. Hatfield and S.T. Mathews. Fourth International Tug Convention , New
Orleans, October 1975, Paper 3.

BIRD IMPACT TEST PROGRAM FOR WINDSHIELDS OF SMALL, LIGHT AIRCRAFT , by
J.B.R. Heath and A.J. Bosik. Presented at the Conference on Aerospace Transparent
Materials and Enclosures, 18-21 November 1975, Atlan ta, Georgia. Published in Proceedings.

WAVE FORCES ON LARGE MARAMETER VERTICAL CYLINDERS , by G.R. Mogridge. 16th IA I IR
Conference, Sao Paolo. To be published in proceedings of conference.

CALCULATION OF VORTEX SHEET ROLL-UP IN A RECTANGULAR WIND TUNNEL , by
M. Mokry and W.J. Rainbird . Journal of Aircraft , Vol. 12, No. 9, September 1975.

AN ENERGY-CONSERVING RAILWAY SWITCH PROTECTOR, by T.R. Ringer. DME Newsletter,
ENERGY , Vol. 1, No. 2, June 1975.

CONTROLLED WOUND HEALING BY THE APPLICATION OF RF FIELD AND CHEMICAL
TREATMENT , by C. Romero-Sierra and J .A. Tanner. Wound Healing, Foundation
International Cooperation in the Medical Sciences, Montreux , Switzerland , 1975,
pp. 189-191.

LIQUID ROCKET RESEARCH AT NATIONAL RESEARCH COUNCIL , by R. Sandri . Canadian —

Aeronautic and Space Journal , Vol. 21, No. 6, June 1975, p. 201.

AN APPARATUS FOR ISOSTATIC COMPACTION AND HYDROSTATIC EXTRUSION UP TO
16 KBARS , by W. Wallace, R.L. Hewitt and M.C. de Matherbe. Canadian Metallurgical
Quarterly , Vol. 14, No. 1, 1975, pp. 63-66.

DUCTILE-AND-BRITTLE OVERLOAD FRACTURE OF A LOW-CARBON , LOW-ALLOY STEEL
ORDNANCE BOLT, by W . Wallace. Metal s l -landbook , Vol. 10, Failure Analysis and
Prevention , 1975 , p. 82.

FATIGUE FRACTURE 01” A COLD- STRAIGIITEN EI) A L U M I N U M  ALLOY PROPELLER BLADE ,
by W. Wallace. Metals llandbook , Vol. 10, Failure Analysis and Prevention , 1975, P. 115.

BU LGING OF’ AN 1138 S’I’EEL SHOTGUN BARREL CAUSED BY A CHANGE FROM LEAD SHOT
‘l’O IRON 51101’, by W. Wallace. Metals Handbook , Vol. 10, Failure Analysis and Prevention ,
1975, p. 128.

I’ItOBLEMS OF NOISE MEASUREMENT IN GROUND-BASED FACILITIES WITH FORWARD-
SPEEI) SIML ILAT !ON (HIGH-SPEED WIND TUNNEL NOISE), by H. Westley . Used as
Append ix 5, pp. 75-93 of AGARD-AR-83 — A Further Review of Current Research Aimed
at the Design and Operation of Large Wind Tunnels (Second Report of the MINILa W s
Working ( ;r I )u l) ) . Septem ber 1975.

W IIf l . -( 1JT VERSUS KEROSEN E FUELS: F IRE  SAFETY AND OTHER OPERATIONAL ASPECTS ,
by 11.11. Wh y ic  anti  L. Gardner. Paper 3 AGARD Conference Proceedings No. 166,
October 1975.

S’I ’R (I ( i i I RAL F’1vI ’ I ( ; I J K OF’ I ,AItGE AIRCRAFT ( ‘ONVERTEL ) 1’O SPRAY CONFIGURATION .
by 0.5. Cam pbell. Paper presented at the Symposium on Operational Safety in Forestry and
Agricultura l Spray l’rograms, Ottawa, February 24-25 , 1976, organized by the NRC Associate
Committee on Agr icultural and Forestry Aviation. To be published in Proceedings.
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ANALYTICAL AND EXPERIMENTAL STUDIES OF AN AXIAL COMPRESSOR WITH CO-ROTATING
STATORS, by M.S. Chappell and D.A.J. Millar. Presented at the Third International
Symposiu m on Air-Breathing Engines, Munich , Germany, Paper No. 76-014, March 1976.

ON-SITE MEASUREMENT OF ATMOSPHERIC TRACER GASES , by L. Elias, M. McCooeye and
G. Gardner. Geophysical Research Letters, Vol. 3, No. 1, January 1976, pp. 17-20.

THE ACV 1/2 TON TRUCK , FACT OR FABLE?, by H.S. Fowler. NRC Associate Committee on Air
Cushion Technology , Technical Report, 3/76 , March 1976.

A COMPUTER MODELING AND SIMULATION HANDBOOK , by R.E. Gagn~. Simulation , Vol. 26,
No. 5, May 1976 Center Section.

A SOFTWARE PACKAGE FOR A CAM AC SYSTEM ON A PDP 11/45 , by R.W. Gellie. Proceedings
of the 1975 IFAC-IF1P Workshop on Real-Time Programming held in Boston , Mass.,
21-22 August 1975, pp. 7-12.

EXPERIMENTAL ON-LINE KARYOTYPING AT TilE NATIONA L RESEARCH COUNCIL OF
CANADA , by T. Kasvand , P. Hamill , K.C. Bora and G. Douglas. In press, Lawrence
Livermore Laboratory publication, Livermore, Cal. 94550.

AN INVESTIGATION INTO THE DYNAMIC PERFORMANCE OF A VARIABLE PITCH TURBO-
FAN USING A HYBRID COMPUTER , by B.D. MacIsaac and H.I.H. Saravanamuttoo.
ASME Paper 76-GT-31, April 1976.

CRITICAL ELECTRON-VACANCY CONCENTRATIONS AND SIGMA FORMATION IN UDIMET
700, by D.E. Mongeau and W. Wallace. Scnpta Metallurgica, Vol. 9, 1975, pp. 1189-1193.

A REVISED METHOD FOR CALCULATING y-PHASE COMPOSITIONS IN NICKEL-BASE SUPER-
— ALLOYS, by D.E. Mongeau and W. Wallace. Scripta Metallurgica, Vol. 9, 1975, pp. 1185-

1188.

SOME CHARACTERISTICS OF CO2 -LASER-INDUCED MULTIPLE SPARK BREAKDOWN AT
PRESSURES UP TO 11 ATM , by R.W. Morrison and C.P. Swail. Journal App lied Physics ,
Vol. 46, No. 9, September 1975, pp. 3817-27.

DYNAMIC STABILITY TESTING OF AIRCRAFT — NEEDS VERSUS CAPABILITIES , by
K.J. Orlik-Riickemann. IN Progress in Aerospace Sciences, Vol. 16, No. 4, 1975,
pp. 431-447 .

SLURRY CAR RII )E STABILITY TESTS, by H. Senn. DME , Laboratory Memo. INS-48 ,
February 1976.

I’ ltOSl’EC’I’S FOR VARIA BLE GEOMETRY COMPRESSORS IN VEHICULAR GAS TURBINES ,
by G.M. Shulhan and iI .I .H. Sarav anamuttoo. SAE Paper 760283, for presentation at the
1976 Automotiv e Engineering Congress and Exposition , Febru ary 23-27 , 1976.

CROSSF’LOW PERFORMA NCE OF LIFT-FANS IN TANDEM , by R.A. Tyler and R G .  Williamson.
Presented at the 3rd International Symposium on Air Breathing Engines , Munich , Germany,
March 1976.

l’ItEl ) ICTION OF’ SIGMA-PHASE FORMATION IN NI-BASE SUPERALLOYS , by W. Wallace.
Metal ~~~~~~ Vol. 9, No. 12, 1975, pp. 547-551.

T I lE  ELECTRON MICRO SCOPE - -
~~ A I)IAGNOSTI C TOOL FOR METAL FRACTURE , by W. \~ieb e.

Ikmllt ’t in or the Microscopical Society of Canada , Vol. 3, No. 3, November 1975, pp. 4.10.
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CONTRIBUTIONS TO: ASM Metals Handbook , Volume 9, Fractography and Atlas of Fractographs,
Articles Interpretation of Transmission-Electron-Microscope Fractographs, in pp. 87, 88,
and Use of Fractography for Failure Analysis — Test and Figures on pp. 107 to 110, 112,
118, 120, 121 to 124, by W. Wiebe.

CONTRIBUTIONS TO: ASM Metal s Handbook , Volume 10, Failure Analysis & Prevention, Article
Stress Corrosion Cracking, pp. 205, 216, 238, 246, 247 , by W. Wiebe.

RAIL WHEEL PARAMETERS IN THE STUDY OF FREIGHT CAR STABILITY , by F.B. Blader.
Third Symposium on Engineering Application of Solid Mechanics, University of Toronto ,
June 7th and 8th , 1976. To be published in the Proceedings.

ROTATING HIGH PRESSURE WATER JET GOOSENECK CLEANER , by W.H. Brierley and
M.M. Vijay . Presented at the 3rd International Conference on Jet Cutting Technology,
GI-IRA , May 11-13, 1976, Chicago, Illinois.

SOME RESULTS OF FLOW MEASUREMENTS IN THE SETTLING CHAMBER AND IN THE
WORKING SECTION OF TIlE NAE 5-FT . X 5-FT. BLOWDOWN WIND TUNNEL , by
D. Brown. Presented at the 45th meeting of the Supersonic Tunnel Association at the
Hilton llotel , Albuquerque , New Mexico , April 13 and 14, 1976.

P BOUNDARY DISTANCE EFFECTS ON OVERSHOOTING , by L. Buck. Journal of Motor Behaviour ,
1976, 8, pp. 35-41.

NONLiNEAR DEVELOPMENT OF WAVE-LIKE EDDiES iN AN AX1SYMME TRI CAL TURBULEN T
JET , by Y.Y. Chan. Presented in the Canadian Symposium on Fluid Dynamics, University
of British Columbia, Vancouver, B.C., May 17-20, 1976.

STUDIES ON THE DRAG OF AIR CUSHION VEHICLES OVERLAN D, by H.S. Fowler. Paper
presen ted at the International Hoveringcraft , Hydrofoil , and Advanced Transit Systems
Conference, Amsterdam, 17th - 20th May 1976. To be published in Proceedings.

A COMPUTER MODELING AND SIMULATION HANDBOOK , by R.E . Gagnó. SIMULATION ,
Vol. 26, No. 5, Center Section , May 1976. (Refereed Journals).

JET FUEL IN CANADIAN OPERATIONS , by L. Gardner and R.B. Whyte . SAE Paper No. 760528
presented at the Society of Automotive Engineers, Air Transportation Meeting, New York
City , May 18-20, 1976.

TI l E USE OF PLASTIC COLE) FLOW IN THE DEVELOPMENT OF AN EXTERNALLY CONNECTED
TRANSD U CER FOR RECORI)JNG PRESSu RE-TIME h ISTORIES OF DIESEL FUEL
INJEC’I’ION I’H ENOMENA ANI) ITS APPLICATION IN F ’ALJL’I ’ DIAGNOS IS , by
W.S. I leggie. ASME Paper No. 76-DGP-3 presented at the Diesel and Gas Engine Power
Conference and Exhibit , Chicago, Illinois , April 4-8, 1976, of the American Society of

• Mechanical Engineers .

IMPURITIES AND TRACE ELEMENTS IN NICKEL-BASE SUPERALLOYS , by R.T. Holt and
W. Wallace. International Metallurgical Reviews, March 1976, pp. 1-25.

FLUID I)YNAMIC S OF LASER BREAKDOWN PLASMA , by M.M. Kekez , A.H. Makomask i and
P. Savic. Presented at Canadian Symposium on Fluid Dynam ics, University of B.C.,
Vancouver , B.C., May 1976.

AN INVESTIGATION INTO TIlE DYNAMIC PERFORMANCE OF A VARIABLE PITCH TURBO-
FAN USIN G A I I Y R R I I )  COMPUTER , by B.D. MacIsaac and U .I .U . Saravanamuttoo.

-
- ASM E I’aper 7(;-GT-3 I , Apri l 1976 (conference and symposia). 
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THE ROLE OF THE NAE 5- X 5-FOOT WIND TUNNEL IN THE DEVELOPMENT OF MODERN
AIRFOIL SECTIONS, by L.H. Ohman . Canadian Aeronautics and Space Journal , Vol. 22 ,
No. 1, January/Febru ary 1976.

GRAPHIC REPRESENTATION OF SUPERORBITAL ROCKET PERFORMANCE , by R . Sandri.
J. Spacecraft & Rockets 13 (4) 252, April 1976.

SUCCESSFUL USE OF UNCONVENTIONAL DIESEL FUELS FROM ATHABASCA TAR SANDS
IN RR DIESEL LOCOMOTIVES IN CANADA , by P.L. Strigner et al. ASME Paper
76-DGP-6 presented at the D iesel and Gas Engine Power Con ference and Exhibit , Chicago ,
I llinois , April 4-8, 1976 of The American Society of Mechanical Engineers.

INDUSTRIAL FLUID MEASUREMENT AND CONT ROL COMPONENTS USING RADIAL
LAMINAR FLOW , by J.W. Tanney, W.F . Hayes and H.G . Tucker . Presented as Paper E2
at Fluids in Control and Automation , an Intern ational Conference on Hydraul ics , Pn eumatics
and Fluidics in Control and Automation , in Toronto , April 28-30, 1976. (To be published
by BHRA.)

CONTROL OF GRAIN STRUCTURE DURING SUPERALLOY POWDER PROCESSING , by
W. Wallace, J-P.A. Immarigeon , J.M. Trenouth and B.D. Powell. Presented at the 42nd
Meeting of the Structures and Materials Panel of AGARD , Ottawa, Canada , 7 April 1976.
AGARD TX-67.

AERODYNAMIC INVESTIGATIONS OF IN-LINE SLENDER TOWERS FOR HEAVY WATER
PLANTS, by K.R. Cooper, H.P .A.H. irwin arid R.L. Wardlaw. Proceedings of the National
Structural Engineering Conference — Methods of Structural Analys is, M adison , W isconsin ,
22-25 August 1976.

WINI) TUNNEL INVESTIGATIONS OF EIGHT COMMERCIALLY AVAILABLE DEVICES FOR
THE REDUCTION OF THE AERODYNAMIC DRAG ON TRUCKS , by K.R. Cooper.
Proceedings of the Annual Conference of the Roads and Transportation Association of
Canada, Quebec City , 15 September 1976.

ARTICLE ON AERODYNAMIC DRAG REDUCING DEVICES FOR TRUCKS — MOTOR TRUCK ,
by K.R. Cooper and B. Homes. September 1976.

MOTORCYCLE AERODYNAMICS, by K.R. Cooper. Cycle, Vol. XXVII , No. 9, December 1976.

COMPUTER-AIDED STUDY OF THE SCHEDULING OF A BOF SHOP , by R.E. Gagn~. DME
Newsletter, Computers, Vol. 6, No. 1, July 1976.

COMPUTER-AIDED DESIGN OF A SATELLITE ATTITUDE CONTROL SYSTEMS , by R .E . Gagn~.
DME Newsletter , Computers , Vol. 6, No. 2 , July 1976.

M EAS UJ I tE M ENTS OF’ ‘I’IIE AE R O I)YNAM IC STABILI’I ’Y l)ERIVA’ I’I VES OF’ THE T-33 AIRCRAFT.
Par t A — Longitudinal ‘l’es ts , by 1) 0. Gould. NA E Lab. Memo. FR- 75 , August 1976.

MATTE ALLOCATION IN A (X) l ’I ’ER SMELTER , by P.W.t T . Graefe , LK . Nenonen . M .V. N eiman i s
and C.M. Woodside. Proc. 2nd I I”AC Symposi um on Automation in Mining ,  NI i neral and
Metal I’rocessi ng, Johannesburg , South Africa , Sep tem her 1976.

NONLINEAR ATI’I’I’Ul)E CONTROL OF’ VERY FLEX IBLE COMMUNICATIONS SATELLITES .
by l’.C. Ilughcs and T.M. Abdel-Rahman. Institute for Aerospace Studies , University of
Toronto , F’inal Report 1)SS Contract OSIJ5-0103 , July 1976. 
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THE HOT WORKING BEHAVIOUR OF MAR M200 SUPERALLOY COMPACTS, by J.-P. Immarigeon ,
W. Wallace and G. Van Drunen. Presented at the Third International Conference on Super-
alloys, held in Champion, Penn., September 12-15, 1976. Superalloys-Metallurgy & Manu-
facture Proceedings of the 3rd International Symposium, published by Claitors Pu blishing
Div., Batton Rouge, Louisiana, p. 463.

A CONTINUOUS-FLOW TRACE VAPOUR SOURCE , by M. Krzymie n and L. Elias. Journal of
Physics E: Scientific Instruments, Vol. 9, No. 7, 1976, pp. 584-586.

- AI’l’LICA’l’ION OF PULSED PLASMA ACCELERATORS IN Th ERMAL SPRAYING , by J. Lau and
J. M argerum. 8th Internationa l Thermal Spray ing Conference, M iami Ileach , Florida , U.S.A.,
September 27-October 1, 1976.

NEAR -F 1ELD STUI)IES OF A CHOKED JET SEEDED WITH UPSTREAM SOUND , by B.II.K. Lee.
AIAA Journal , Volume 14, No. 2, February 1976.

SOME MEASUREMENTS OF SPATIAL INSTABILITY WAVES IN A ROUND JET , by B.H.K. Lee.
AIAA Journa l , Volume 14, No. 3, March 1976.

PROSPECTS FOR ECONOMIC SUPPRESSION OF LARGE FOREST FIRES BY INDUCED
SHOWERS, by L.B. MacHattie, G.A. Isaac and N.R. Bobbitt. Inf. Rep. FF-X-59, Forest
Fire Research Institute , June 1976.

PREACTIVATION OF EPOXIDE RESINS , by P.D. McLean and R.F. Scott. Presented at the 22nd
Meeting of TTCP Panel TP3 Organic Materials, Boston , Mass., July 1976. To be Publish ed
in Proceedings.

A POSITION STATEMENT BY CANADA ON COMPOSITE MATERIAL , by P.D. McLean , R.F. Scott
and L. Krichew. Presented at the 22nd Meeting of TTCP Panel TP3 Organic Materials,
Boston , Mass., July 1976. To be Published in Proceedings.

A COMPRESSOR STATION MINI-COMPUTER SYSTEM FOR CONTROL, MONITORING AND
TELEMETRY , by G.E. Moellenkamp, J.N. Scott and F.H. Farmer. Proc 13 World Gas
Conference, London , England , 1976. (International Gas Union , 17 Groveneor Cres.,
London , SWIX 7 ES.)

WAVE FORCES ON SQUARE CAISSONS, by G.R. Mogridge and W.W. Jam ieson. Proc . 15th Coastal
Engineering Conference , Honolulu , Hawaii , July 1976.

-• MATT E ALLOCATION IN A COPPER SMELTER , by M.V. Neimanis, C.M. Woodside , U. Graefe and
L.K. Nenonen. Proceedings of the Second IFAC Symposium on Automation in Mining,
Mineral and Metal Processing, Johannesburg, Republic of South Africa, 13-17 September
1976.

• ‘l’llE C I I U J R C I I I L L  RIV E R SALT-WATER TIDAL MODEL , by B.D. Pratte . Proc. 15th Coastal
Engineering Conference , I lono lulu , I lawaii, 11—17 July 1976.

R E( EN ’I’ CAN Al )l A N AC’l’I V I’I’l ES IN WI NI) POWER , VOL. I , by It.S. ltangi. Proceedings of Joint
Conference “Sharing the Sun ” Sponsored by ISES and SES(’I . Winnipeg, Man., 15-20 August
1976.

• B IP OLAR ELECTItOMAGNE’I ’IC HELl) APPLICATO R F’OIt SKIN W OUJ N I )  lt El ’Al R . by
C. ltornero-Sierra , J .A. ‘I’anner , M .W. Roomi and J. Bigu del Blanco. Workshop presented
at 11th I nternational Conference on Medical and Biological Engineering. Published in
Workshop Proceedings, August 1976, pp. 44-45.
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COMPARISON OF THE PERFORMANCE OF SLOTTED AND SOLID AEROFOIL BLADES IN ACENTRIFUGAL IMPELLER , by F. Rueter, GJ. Giroux and H.S. Fowler. NRC EngineLaboratory Memorandum NRC-ENG-88, July 1976.

FURTHER SUPPORT OF THE HYPERSONIC AND VOLTERRA MODELS OF SPARK CHANNELDEVELOPMENT , by P. Savic and M.M. Kekez. 4th International Conference on GasDischarges, Swansea, U.K., September 1976, p. 129.

PUOTONEUTRONS FROM ‘9 F, by N.K. Sherman, K.H. Lokan and R.W. Gellie. Published inCanadian Journal of Physics, Vol. 54, No. 11, 1976, pp. 1178-1189.

CANADIAN WIND ENERGY PROGRAM , by R.J. Templin and P. South. Proceedings of the Vertical -Ax is Wind Turbine Technology Workshop, Albuquerque, New Mexico, 17-20 May 1976.
DIRECTIONAL ANEMOMETER FOR NEAR-GROUND AIRCRAFT VORTEX WAKE DETECTION ,by H.G. Tucker. DME Newsletter, Vol. 8, No. 2, July 1976.

MICROSTRUCTURAL INSTABILITIES IN AN INDUSTRIAL GAS TURBINE ENGINE VANE ,by W. Wallace, J.M. Trenouth and J.D. Daw. Metallurgical Transactions, Vol. 7A, Issue 7,1976, pp. 991-997.

• 

- 

THE USE OF THE TEM AS A DIAGNOSTIC TOOL FOR METAL FRACTURE , by W. Wiebe.Presented at the Third Annual Meeting of the Microscopical Society of Canada, Universityof Ottawa, Ottawa, Ontario, 23 June 1976. Published in Proceedings.

A COMPACT FOUR-COMPONENT CONTROL-SURFACE BALANCE , by C.R. Anstey . Presentedat the 46th meeting of the Supersonic Tunnel Association , Columbus , Ohio, 30 September-1 October 1976. Also LM-UA-180.

PSYCHOMOTOR TEST PERFORMANCE AND SLEEP PATTERNS OF AIRCREW FLYINGTRM4SMERIDIONAL ROUTES, by L. Buck. Published in Aviation , Space and Environ-mental Medicine, 47(9), 1976, pp. 979-986.

A COMPARATIVE AERIAL SPRAY TRIAL OF A REGULAR AND A SMALL HOLED BOOM , byA.M. Drummond. NAE Lab. Memo. FR-79, 18 October 1976.

TURBULENT BOUNDARY LAYER SEPARATION AT HIGH SUBSONIC SPEEDS — ANEXPERIMENTAL STUDY , by G. Elfstrom. Seminar at Carleton University, Ottawa,on November 26, 1976.

CASPAR A.C.V. RESEARCH PROJECT REPORT NO. 4, PROGRAM 1, THE MULTICELL SKIRT ,by H.S. F’owler. NRC Associate Committee on Air Cushion Technology, October 1976.
l’ROGRESS REPORT ON AIR CLJS I IION TECHNOLOG Y IN CANADA 1975/76 , by hl .S. F’owler.CASI 10th Canadian Symposium on Air Cushion Technology , Calgary 1976. To bepublish ed in Proceedings.

THE FUTU RE OF AIR CUSHION ASSIST IN CANADA , by H.S. Fowler. CASI 10th CanadianSymposium on Air Cushion Technology , Calgary 1976. To be published in Proceedings.
FLOATING POINT HARDWARE ON TI98OA , by D. Gospodnetj c. Texas Instruments Users ’Conference ‘TI MIX IV” , Houston , Texas, April 7, 1976.

BIRD IMPACT TEST PROGRAM FOR WINDSHIELDS OF SMALL , LIGHT AIRCRAFT , byJ.B .R. Heath and A.J. Bosik. Paper presen ted at the Conference on Aerospace TransparentMaterials & Enclosures , Atlanta , Georgia, 18-21 November 1975. Published Apr il 1976,Technical Report AFML-TR.76-54 , pp. 851-885. (Air Force Materials Laboratory ,Wr iØ~t.Patterson Air Force Base, Ohio 45433).
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CUMULUS CLOUD SEEDING FOR FOREST FIRE CONTROL — PRELIMINARY SEEDING
EXPERIMENTS , by G.A. Isaac, J.I. MacPherson and L.B. Macllattie. Presented at Tenth
Congress of the Can. Met. Society, Laval Univ., Quebec City , May 26-28, 1976.

LABORATORY SIMULATION OF THE STEPPED LEADER IN LIGHTNING , by M.M. Kekez and
P. Savic. Can. Journal of Phys , Vol. 54, No. 22 , 1976.

DESIGN OF ROOFTOPS AGAINST GRAVEL BLOWOFF, by R.J. Kind and R.L. Wardlaw. National
Research Council Canada, NRC No. 15566, September 1976.

• FAN AEROACOUSTICS: THE EFFECT OF STATO R BLADE NUMBER AND SPACING ON
iN-DUCT NOISE SIGNATURES , by G. Krishnappa. Aeroacoustics, Progress in Astronautics
and Aeronautics, Vol. 44 , 1976.

• TRAIN LINE BRAKE PRESSURE TESTS, by R.J. Senn , W.J. Watson and L.A. Weatherston. DME
Lab. Memo. INS-49 , December 1976.

THE EVOLUTION OF SOME FLUID MEASUREMENT AND CONTROL COMPONENTS , by
• J.W. Tanney , H.G. Tucker and W.F. Hayes. Published in Automatica, Vol. 12, pp. 343-357 ,

- Pergamon Press 1976, Printed in Great Britain.

OPERATIONAL PROBLEMS IN AVIATION AND THEIR INTERACTION WITH RESEARCH , by
A.D. Wood . Presented at Symposium on Operational Problems, Bangalore, India , October
1976. NAE Misc. Report 53. 
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