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A valuable paper describing the factors influencing 
the sex ratio in poultry was read by Dr. Raymond 
Pearl, of the Maine Agricultural Station. In the pre­
sent war conditions any information which would 
make it possible for the poultryman or farmer to 
produce a larger number of pullets to lay eggs, with 
out producing so many cockerels to eat up costly food, 
would be of very great value. This study, which is 
based on ·eight years' experiments and more than 
22,000 individuals, demonstrates, first, that the deter­
mination of sex in poult·ry is primarily a matter of 
a definite, hereditary mechanism, just as it is in in­
sects and other forms which have been studied. At 
the same time, it is demonstrated, however, that in 
certain physiological circumstances the operation of 
this mechanism may be mod,ified in such a way as to 
lead to the production of more females in proportion 
to the number of males. The chief factor in bringing 
about the modification in the direction of a larger pro.. 
duction of females is the fecundity of laying ability of 
the hens used as breeders. The larger the number 
of eggs which a hen lays before being put into the 
breeding pen, the larger will be the proportion of 
females and the smaller the proportion of males pro­
duced by her eggs. Some ye 'lrs ago it was shown by 
the speaker that the ability to lay eggs (fecundity) in 
poultry is a matter of definite Mendelian inheritance. 
J\q a result of this knowledge, it is possible to breed 
strains of hens in which productivity is a definitely 
rixed characteristic. The present results, taken in 
connection with the earlier ones, show that when the 
poultryman breeds along the right lines for increased 
egg production, he will at the same time be producing 
a strain in which profit-making pullets preponderate 
in place of the less profitable cockerels. 

The session on Saturday afternoon (April 14) was set 
apart for a special symposium on aeronautics, the 
speakers including Dr. A. G. W ebster, of Clark Uni­
versity, a member of the Naval Advisory Board, and 
Dr. VI/. F. Durand, chairman of the National Advisory 
Committee for Aeronautics. 

On Friday evening (April 13) a reception was hPl<i 
in the hall of the Historical Society of Pennsylvania, 
when Prof. G. E. Hale, director of the Solar Observa­
tory at Mount Wilson, California, gave a most in­
teresting address on "The Work of the Mount Wilson 
Observatory." 

A very pleasant feature of the Saturday afternoc", 
session was the presentation of a portrait of Dr. J. 
Minis Hays, dean of the Wistar Association, by Joseph 
G. Rosengarten, LL.D., on behalf of the association. 
on the centennial anniversary of its organisation, and 
in the twenty-first year of Dr. Bays's secretaryship of 
the American Philosophical Society. 

ARTHUR vV. GoODSPEED. 

EXPERIMENTAL WORK IN 
AERONAUTICS. I 

T HE report to Parliamen t of the Advisory Com­
mittee for Aeronautics for 1916- r7 has just been 

issued, and is a further vindication of the foresight 
shown when this committee was inaugurated in 1909 
under the presidency of Lord Rayleigh. Since that 
time funds have been continuously placed at the dis­
posa l of the Royal Society for the development of 
the experimental investiga tions at the National 
Physica l Laboratory, the aerona utica l work of which 
in all its branches is controlled by the Advisory Com­
mittee for Aeronautics. 

Although less directly responsible to the Advisory 
Committee than the Nationa l Physical L aboratory, the 

l Report of the Advisory Committee for Aeronautics for the Year Igt6-17. 
(Cd. 86z9.) (London: H.M. Stationery Office.) Price 1d. net. 

NO. 2498, VOL. IOO J 

Royal Aircraft Factory carries on its exp"!rimental 
work in close co-operation, as does a lso the Meteoro­
logical Office in its aeronautical work. Other institu­
tions and private bodies find the Advisory Committee 
for Aeronautics a suitable body to receive and review 
their communications. 

In normal times approved reports a nd papers are 
collected annually into a technical report issued for 
sale, but for obvious reasons publication has not taken 
place since the opening of hostilities. The volume of 
materia l collected is now very large, and special 
arrangements have been made to render it available 
to British designers, to whom it is of incalculable 
value. As the brief report now issued appears to have 
been framed to give as much information as is per­
missible and is :}{ very general interest, it is repro­
duced below almost in full. 

The experimental investigations carried out under 
the control of the Advisorv Committee for Aeronautics 
into the many problems i:tffecting the development of 
aircraft have been continued and extended during the 
past year. 

Owing to the growth of the work of the committee 
in certain directions, sub-committees have been formed 
to advise in regard to special matters. An Internal­
Combustion Engine Sub-Committee has been appointed 
under the chairmanship of Dr. Dugald Clerk, while 
Mr. H . Fowler is chairman of a Light Alloys Sub­
Committee. Other sub-committees have been con­
stituted from time to time to investigate pa rticular 
problems. 

Many changes and developments in the design and 
construction of aircraft have taken place as the result 
of the continued and varied experience gained from 
their use in warfare under modern conditions. An 
increasing number of special problems is thus con­
stantly presented for investigation, and these have 
very closely ocru,:pied throughout the year the atten­
tion of the staffs engaged in experimenta l work, both 
at the Physical Laboratory and at the Royal 
Aircraft F actory. In addition to aerodyna mical re­
search, much attention has been given to questions 
relating to engines, materials of construction, strength 
ol' construction and design, instruments a nd acces­
sories, as well as to methods of a ttack from aircraft, 
and other matters. 

Equipment for Experimental Work at the National 
Phvsical Laboratorv .-Reference was made in the 
report for last year· to the additional equ ipment pro­
vided for experimental work. The wind channels 
now available comprise two 7-ft. channels, two 4-ft., 
and one 3-ft. The new 7-ft. channel was completed 
and brought into use early in the year I9I6--17. No 
importa nt departure has been made in its design 
from that of the earlier 7-ft. channel, but some minor 
modifications have been introduced which experience 
had indica:ed as tending to greater convenience in 
working. An a ir-speed of 85 ft. per second can be 
reached in this channel with an expenditure of r6o h.p. 
It is doubtful whether further in crease in size of 
channel or in speed of air-current would advance 
existing knowledge to an extent sufficient to outweigh 
the greatly increased cost and other disadvantages 
involved. If it should ;:Jrove necessary, for certain 
purposes, to conduct experiments on a larger scale 
and at higher speeds, it would appear, therefore, to 
be necessary to employ a method in which the model 
is moved through the air. As is well known, this 
procedure presents various difficulties, and the securing 
oi even moderately accurate data in th;s manner is, 
at the best, laborious. Probably the least 
troublesome way of applying this method is by in­
stalling measuring apparatus on the aeroplane itself, 
and it seems probable that only in this way can an 
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accurate comparison be obta ined between model and 
full-scal e conditions. The matter is of imoortance, 
and attention is being given , so far as cir­
cumstances permit, to the devising of suitable meas­
uring apparatus . 

Impro\'ed m ethods of supporting the models under 
test in the channel have been devised for use in specia l 
cases. The effect on the measured resistance. of the 
method of holding the model is often surprisingly 
large, and without the necessary care a nd experience 
in avoiding e ffects due to interference with the a ir­
flow, very la rge errors m ay result. The difficulty is, 
of course, in (eneral greatest in measurements on 
forms of small head-resistance , e.g. aeroplane bodies 
and airship envelopes. Earlier measurements on air­
ship models of stream-line shape w ere made to de­
termine the form of least resistance, a nd were, in 
the ma in , comparative; from the cause mentioned, 
it is · probable that little re liance can be placed on the 
absolute values then obtained. With the new methods 
of support the possible error has been greatly reduced, 
and when full-scale values h ave been determined with 
accuracy, the prediction of full-scale resista nce froin 
the model experiments will be established on a satis­
factory basis. The new m ethod of support is employed 
also in tes ts of modEls of complete aeropianes. 

Experimental Work in Aerodynamics.-lt is not 
proposed a t present to enter in detail into the considera­
tion of questions on which experiment ha s been in 
progress. F lyers and designers have, of course, given 
close attention to matters in which improvement would 
be of value, a nd this has led to the t·epetition and 
re-exa mination, from a somewhat m odified aspect, of 
m a ny earlier investigations. The experim ents have 
been of verv va ried character, and h ave included tests 
of models of, probably, a ll types of aircraft at present 
employed. A large part of the work has a risen from 
specific inquiries proceeding from the service depart­
ments, but progress has been made with some investi­
gations of more general character. 

A number of experiments have been carried out 
relative to the resistance of a irship shapes, a nd further 
observations on the distribution of pressure in such 
cases have been made. 

The investigation into the stability of the aeroplane 
has been continued. A number of specia l cases have 
been examined, and results of importance have been 
reached. The theory of airship stability has also 
been in vest igated. 

Research into the natu re of the flow of fluids round 
obstacles has been continued. 

A number of investigations relatin g to airscrews 
have been carried out with the view of increasing the 
accuracy ,of prediction of performance, a nd thus 
facilitatin g the desig n of a irscrews for specia l pur­
poses. Tests on screws to be used as windmills for 
the production of power have also been made. 

The work ha s included a complete series of tests on 
more than one complete aeroplane model. The in­
form ation thus derived is ot considerable importance 
for practi cal purposes in- aeroplane design. 

Strength of Construction.-!\ number of questions 
relati ng to strength of construction have been inves­
tigated, and some general conclusions have been 
reached tending to simpli ficat ion of strength calcula­
tions. The basis to be adopted in design to secure 
adequate strength in hi g-h-speed m·achines, with the 
power of ra!Jid manoeuvring essentia l in fight­
ing, is a m:1tter demanding the m ost C:J.re ful con­
sideration. To secme the highest possible speed it 
is necessary to keep down the weight to a minimum, 
and the best compromise between these two opposed 
conditions does not admit of precise determination. 
This quest ion has received at tention, a nd the manner 
in whi ch strength varies with increase of dimensions 
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has also been made the sub ject of investigation. 
Cases in which vibration has been set up ha,ve been 
examined, a nd calculations relat ing to strength of 
the body structure have been m ade . 

Engines.-A number of questions relating tQ engines 
and engine design have been submitted by the Air 
Board for consideration by the Engine Sub-Committee. 
These have required very careful investigation, and 
the sub-committee has been closely occupied since its 
forma tion with the vario:Js problems w hich have 
arisen. Experimental work has been carried out, by 
request of the sub-committee , at the Royal Aircraft 

and the sub-committee has received much 
in the examination of specia l questions, 

both from the Royal Aircra ft F actory and from manu­
facturing firms the works of which have been visited. 

An extensive series of experiments on radiators 
has been carried out at the National Physical Labora­
tory, and other invest igations rela tive to the tt·ansfer 
of heat from surfaces to fluids flowin g over them 
a1e in progres£. These have a n immedia te bearing 
on the design of the cooling systems in aeroplane 
er.gines. Experiments relating to the performance 
and efficiency of magnetos have also been m ade . 

Light .4lloys.-The use of light alloys in the con­
stl·uction of a ircraft and engines becoming 
of r apidly increasing importance, and improvements 
in the production of light a lloys will have great effect 
on future tlevelopment. The investigations relating 
to light alloys which have been in progress for many 
years at the National Physica l Laboratory have been 
continued. a nct results of interest been 

during the past year. Suggestions h ave been 
m ade to the Air Board by the committee which may, 
it is hoped, h elp to secure the best conditions in manu­
h:cture for t he development of such a ll oys . The 
formation of the Light Alloys Sub-Committee will be of 
great assistance in co-ordinating the work on light 
a lloys w!"Jich is being done in various quarters, and 
in collecting the information resulting from experi­
menhl investigCJ. tion and m anufactUt ing experience. 
Experimental work ha.; been carried out for the sub­
committee a t the Royal Aircraft Factory, the Uni­
versity of Birmingham, the National Physical 
Laboratory, a nd elsewhere, and arrangements have 
been made for placing the information obtained at the 
disposal of m a nufacturers . 

Fabrics. Dopes, etc.-A number of special questions 
h:we arisen f or investigation in relation to a irship 
and aeropbne fabrics. A large amount of a ttention 
has been given to materia.l s for use as dopes , var­
nishes, etc., and the Laboratory h as collaborated with 
the Military Air Department in a n investigat ion into 
the behaviour of fabr ics, dopes, a nd protective coatings 
under the conditi ons of tropi ca l exposure. The results 
of exposu re to ultra-violet radiation have been studied 
i!1 relation to the effect of Sltnlight, and conclusions 
of importance have been reached. The committee is 
im1ebted to Dr . Shakespear, of the Univers ity of 
Birmingham. for information he has before 
them as to the methods developed bv him for deter­
mining the permeability of fabrics hydmgen; conr­
parisons h:we been m ade with the results obtoined 
at the N ationa l Phvsica l Loboratory. Methods of 
:1etPrmining the purity of hydrogen ·have been in­
vestigated. 

lnvesti.f[ations Relating to Seaplanes.-Tests on 
models of seapla ne floats in the Willia m Froude 
Nationa l Tank have been continue-i and extended. 
The provision made last year for an increase in the 
staff avaiL1ble for carrying out this work has enabled 
more rapid advance to be made, and a number of 
import:cmt questions have received attention The 
methods employed have been improve(\ aml 
a nd new apparatus has been designed whereby addi-
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tiona! measurements can be obtained and further 
information secured relative to special conditions 
arising in practice. 

Special Matters.-As usual , a la rge number of 
specia l questions have been referred to the committee 
for advice or investigation. The experiments relating 
to bombs have been continued, and valuable com­
munication3 relative to the flight of bombs have been 
received from the Air Department of the Admiralty 
and from the Central Flying School. The committee 
is indebted to Prof. Karl Pearson, F.R.S., for com­
municating to it the results of his calculations 
of bomb trajectories. This question has also been the 
subject of investigation at the National Physical 
Laboratory. 

Questions relating to the attack of aircraft from 
aircraft have been examined. Problems in connection 
with the aeroplane compass have been further con­
sidered. Other instruments and apparatus for use 
on aircraft have been investigated. 

As previously, a number of inquiries have been 
received from the Board of InventiOn and Research 
and the Munitions Inventions D epartment, and in­
vest igations have been carried out a t their tequest at 
the National Physical Laboratory and at the Royal 
Aircraft Factory. 

Repo rts from the Experimental Stations of the .4ir 
number of communications have been 

received during the year relating to experimental work 
carried out by the R.N.A.S., a nd by the Testing 
Squadron of the Royal Flying Corps. Many of these 
have been of gteat interest and value, and of much 
assistance in the application of the results obtained 
from the model experin;J.Cnts and in the estimation of 
ar·roplane performance. 

The committee visited on various occasions during 
the year military and naval air stations, as well as 
the Roy'll Aircraft Factory and the National Physical 
Laboratory, and witnessed m any interesting experi­
ments a nd trial flights. 

ExPERIMENTAL vVoRK AT THE ROYAL AIRCRAFT FAc­
TORY.- -Engine Experiments.-Much research has been 
made into methods for improving the output 
and the trustworthiness of aeroplane engines. A large 
number of radiators of various types have been tested, 
and an efficient type has been standardised. Great 
progress has been made in the development ol the 
ai r-cooled engine. Work h as been dcne on the com­
pensation of carburettors for variation of air density, 
and :1 device for improving the performance of engines 
at great heights has been tested on several engines. 

Full-Scale Aeroplan.; Expe,iments.-The rneasu[c­
ment of the resistance of aeroplanes in flight has been 
continued with the object of confirming the rr..odel 
experiments, and an instrument fo; measuring the 
resistance directly has been developed. The distribu­
tion of :otir-pressure over the ;;urfa ce of the wing of 
an aeroplane in flight has been m easured, and further 
experiments on these lines are in progress. Experi­
m ents h,.we been made on longitudinal and lateral 
st:Jbilit_v of aeroplanes in flight, and much theoreticctl 
work on the same subjects ha:; been done. Measure­
ments have also been made of the disturbance of the 
air behind a propeller to obtain data which nre re­
quirerl in the desirm of new machir.es. 

In stru ments.-The heh.'lviour of various tvpes of 
m:lgnetic compass in an aeroplane in flight t;;s been 

Two new types of have been 
developed, a nd are now being tested. The improve­
trent of the standard aeroplane instruments has been 
continued, a nd a number of special instruments have 
been devised for usc in connection with full-scale 
experiments on :1eroplanes. The m eans of communi­
cl•ion betwet>r. pilot and nbset·ver have been imprn\'ed. 

Fabrics, etc.-Weathering tests on fabrics 
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and experiments on the influence of humidity un 
their strength have been mmle. The development uf 
a caiendered fabric has recei\'ed attention. The de­
teriorating effect of various agents (bacteria, light, 
etc.) has formed the subject of considerable research. 
The experiments on the composition of dopes, var­
nishes, a nd pigments, and on fluxes , paints, and oils 
have been continued 

Light /llloys .-Much experimental work has been 
done to arrive at the most suitable a luminium allovs 
for engine pa rts. Experiments have a lso been carried 
out in the application of the alloys which have been 
developed a t the National Physical Laboratory. 

METEOROLOGICAL vVORK.-Experimental work in 
m eteorology has been m <Ii nly in connection with the 
inquiry into the location of dista nt thunderstorms and 
the tracing of their progress across the map by means. 
of a properly organised system of observations at 
various stations. 

On some occasions the progression of thunderstorms 
across the map has been satisfactorily identified, 
although the identification on other occasions was 
uncerta in. 

Further attention is necessary in 01·der to develop 
an appara tus which is more directly suitable for the 
purpose that which is at present in use, in con-­
sequence of the variability of the sensitiveness, which 
with the present form of apparatus is unavoidable . 

In addition, an inquiry into the variation of the 
gustiness of wind between day and night has been 
provided for by the erection o: an a nemometer with 
its vane at 140 ft. above the ground. 

Observa tions have also been made of the variation 
of the wind with height close to the ground; and a 
large number of observations of pilot-balloons have 
been made and duly reported. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE; 

\VE lea rn that Dr. \V. C. M'lntosh, professor of 
natura l history in the University of St. Andrews since 
r88z, is· about to retire from the position, in con­
sequence of advanced years and conditions of health. 

MR. W. BREW, hitherto lecturer in electrical engineer­
ing at the Belfast Municipal Technica l Institute, has 
been appointed head of the electrical department of the 
Birmingham Municipal Technical School. 

AccormrNG to the Aftonbladet, special lectures are 
to be given during the coming winter at Greifswald 
University on "Germany's Commercia l Relations with 
Scandinavia," and a chair of the Swedish language is 
to be founded in the University after the war. 

THE new session of the Sir John Cass Technical 
Institu te commences on September 24. The syllabuses 
of classes which have reached us show that special 
courses of higher technological instruction in connec­
tion with the fermentation industries have been ar­
nmged; instruction will be given in brewing a nd malt­
ing, a nd in the microbiology of the fermentation indus­
tries. The methods of differentia l and integral calculus 
and their application to chemical and physical problems 
will be studied in the department of physics and mathe­
matics. Courses of an advanced character will be 
provided in the metallurgy department on gold, silver,. 
and allied metals, and on the heat treatment of metals 
and alloys. The courses of instruction are for the most 
part designed to supply a technical training for per­
sons engaged in chemical, metallurgical, and electrical 
industries, and in trades connected with them. A 
number of the more specialised courses of instruction 
which in former vears formed a characteristic of the 
\York of the institute have for the present been dis-
continued. · 
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