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than begun the scientific investigation of a 
field which off'ers the widest opportunities 
for results. Not only daes it seem probable 
that practically new lines of business are to 
be created by botany, but the improvelnent 
in old methods which have bcen maintained 
for centuries simply because 'our fathers' 
did that way, has already demonstrated t o  
the most conserrative that the scientific 
botanist, true to type, is a man of immense 
practical value to the farmer, the manu-
facturer, the engineer and the world at 
large. 

Nay we none of us, by our work or our 
words, retard the rapid advance now being 
made, along both pure and practical scien- 
tific lines, of our chosen science-botany. 

GEORGET.MOORE. 
~ ~ U R E A U  INDUETRY.OF PLAXT 

A V E R I C A N  ASSOCIATIOW F O R  T H E  AD- 

V A A 7 C E H E N T  OF ECIENCE.  


EECTION B, PHPEICE. 


THE annual meeting of Section B, Phys-
ics, of the American Association for the 
Advancement of Science, in affiliation with 
the American Physical Society, u7as held 
in Philadelphia on December 28, 29 and 
30, 1904. The attendance u7as represen- 
tative in an unusual degree of the physi- 
cists of the entire country, including not 
only those from many important institu- 
tions of the east, but also from the south, 
the west, and from California. The av-
erage attendance was nearly one hundred. 

The retiring vice-president, Edwin I-I. 
Hall, introduced the presiding officer, Pro- 
fessor \V. F. Alagie, of Princeton Univer- 
sity, the vice-president of Section B. The 
other officers of the section who were in 
attendance were Dayton C. Miller, secre-
tary; Henry Crew, councillor; A. W.Good-
speed, member of the general committee; 
and the following members of the sectional 
committee, W. F. Magie, E. H. Hall, D. C. 

Miller, E. L. Nichols, F. E. Nipher, G. F-
ITull, A. G. Ti'rTebster, L). B. Brace. 

For the next meeting, to be held in New 
Orleans, beginning December 29, 1905, the 
presiding vice-president is Professor Henry 
Crew, of Northwestern University. The 
other officers for the New Orleans meeting, 
so far  as now determined, are: 

Retiring Vice-President-W. F. Magic. 
lllenbbers of the Sectional Com?nittee-Henry 

Crew, 1%'.F. Magie, D. C. Miller, E. L. Xichols, 
B. E. Nipher, G. B. Hull and A, G. TVebster. 

Secretary-Dayton C. killer,  Case School of 
d ~ p l i e d  Science, Cleveland, Ohio. 

On Thursday the retiring vice-president, 
Professor E. H. Hall, of Harvard Univer- 
sity, gave an address on ' A  Tentative The- 
ory of Thermoelectric Action. ' This im-
portant paper, which is printed in full 
otherwhere in this journal, was listened ts 
by an unusually large audience. 

Twenty-two papers were read before Sec- 
tion B, all of which were of such impor- 
tance that it was generally expressed that 
this meeting was one of the most valuable 
that Section B has ever enjoyed. Tlie sub-
jects may be classified as follows: on light, 
nine papers; on electricity, five ;on meteor- 
ology, two; and on general subjects, six 
papers. Papers on related subjects were 
grouped together more than had been usual 
before, and ample time was allowed for  
discussion. This arrangement added to the 
value, as well as to the enjoyment, of the 
sessions. 

Beginning on Friday. December 30, the 
sessions were in charge of the American 
Physical Society; a large number of valu- 
able papers were read, an account of which 
is given in the report of the Physical So- 
ciety. 

The abstracts of the papers read before 
Section B are given below. 

Note on  tlte Mirror-Telescope-Xcale 
Ecihod : GEORGEF. STRADIJNG,Manual 
Traininq School, Philadelphia. 
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I x t  a ray of light of fixed direction fall 
upon a mirror turning about a vertical 
axis. The reflected ray is received upon 
a plane. If the incident ray passes 
through the vertical axis, and this axis lies 
in the plane of the mirror, and the plane 
on which the reflected ray falls is parallel 
to  the mirror-plane, the curve traced by 
the spot of light as the mirror turns is a 
hyperbola. Discussion of another case. 

Ronzc Coizvewient Laboratory Apparatus: 
HORACE C. RICIIARDS, University of 
Pennsylvania. 
I .  ,IN Apparattis for Quickly Washi?zg 

a~2d E7illing Vessels witlz Small  Openi~zgs. 
-It consists of a small glass cylinder 
mounted on a suitable stand and provided 
with three outlets, one leading to the vessel 
which is to be filled, one to that containing 
the liquid, and the third 'to an aspirator 
through a trap. The liquid is first drawn 
up into the cylinder and then, by inter- 
mittent morlcing of the aspirator, is driven 
into the vessel. A similar process empties 
the vessel and carries the liquid over into 
the trap. For mercury, etc., the form is 
slightly modified so as to prevent loss of 
the liquid. 

11. A Rimple Automatic -Mercz~ry 
Washer.-Mercury is raised by an as-
pirator into a vessel placed above a vertical 
tube filled with dilute nitric acid. When 
the vessel is filled, the 'aspirator is auto- 
matically shut off and a t  the same time 
air is admitted by a pair of valves operated 
by a float. The mercury then filters 
through a small valve in the bottom of the 
vessel and falls in small drops through the 
column of acid. It is then returned to the 
reservoir from which i t  was drawn and so 
is passed around through the acid as often 
as is desired, the aspirator being set in 
action again when the uppcr vessel is 
nearly empty. 

T h e  Double Stispe7zsion Pe~tdzclz~m for De- 
ternzinlny the  ilbsolute Value  of the  
Acc~le,.atzo~z of Gravity: R. S. WOOD-
WLIRD, Carnegie Institution. 
This paper describes an apparatus spe- 

cially designed to avoid the difficulties 
presented by knife-edge penduluills and to 
secure a degree of precision in absolute 
measures oS the accelwation g-ravity com- 
parable with the precision already attained 
in relative measures. 

Heat Insulatio~z of Observatory Domes, 
Laboratories and Other B.z~.iZdi~zgs. 
DAVIDTODD, Amherst College. 
To prevent excessive heat accumulation 

in the new observatory domes at Am-
herst waste granulated cork is put  in be- 
tween the interior galvanized iron sheath- 
ing and the exterior wood boarding on 
which the copper roof is fastened. One 
and one half to two inches of cork is suffi- 
cient to keep interior iron always cool to 
the touch, no matter how hot the copper 
gets when the sun is shining normally 
upon it. Rlineral wool would be nearer 
fire-proof and equally good insulation, b~:t 
adds more weight. Numerical tests will 
be submitted. 

' T ~ Plielation Beizceev A i r  Pressure and 
C7elocity. FRANCISX.NIPIIER, Washing- 
ton University. To be published in 
the l 'raizsactio~~sof the Academy of Sci- 
ence of St. Louis. 
The paper describes a method of de-

termining the constant in the equation 
P - k v 2  when the air blows into the open 
end of a tube collector. The tube was 
bolted to a small pulley on a shaft which 
could be run at various speeds. The open 
end was 36 inches from the center of the 
pulley, and the plane of the opening could 
be set at any angle with the circular path 
which i t  describes. When at right angles 
to the path the air within the tube is found 
to be in equilibri~m during rotation. The 
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pressure required to balance the outward 
radial tendency is equal to the pressure 
due to the wind a t  the open end of the 
tube. IVhen this condition is imposed in 
the equation the value of Ic is obtained in 
terms of temperature, barometric pressure 
and velocity. The value is practically in- 
dependent of v for velocities less than 100 
miles per hour. 

T l ~ e  Ternperatz~re and Dri f t  of the A i r  at 
Great Heights above tlte American Co?t- 
tinent, Obtained b y  Meaf-ls of Registra-
t ion Balloons. (Preliminary Report.) 
A. LAWRENCEROTCH, Director of Blue 
Hi11 i\Ieteorological Observatory. 
Although the meteorological conditions 

of the lower two or three miles of air have 
been investigated by means of kites at Blue 
Hill Observatory during the past ten years, 
no observations have been made at  greater 
heights in this country. Through coopera- 
tion ~ i t h  the management of the St. Louis 
Exposition, the author obtained such ob- 
servations by means of ballons-sondes; 
fourteen of these balloons carrying self- 
recording instruments were despatched 
from St. Louis and all were recovered with 
ten records of barometric pressure and air 
temperature. From the barometric rec-
ords the maximum height attained was 
found to be about 51,000 feet, where the 
temperature was 68" F .  below zero on 
September 23. At a height of about 45,500 
feet (the maximum of the second series of 
experiments) the temperature was -72" 
F. 011 December 2, the lowest temperature, 
-76", occurring at a height of about 
33,000 feet on November 26. The direc- 
tion and velocity 'of the upper air currents 
were inclicated approximately by the places 
and times at which the balloons fell. The 
velocity twice exceeded 100 miles an hour 
and all the balloons (excepting one which 
did not rise out of the surface current) 
drifted towards the east, in general diverg- 

ing from the areas of low barometric pres- 
sure at the ground. 

An account of these experiments will 
be published in full in the Annals of tlze 
Harvard College Observatory, Vol. LVIII., 
Part  11. 

Optical I tefractio?~ in tlze Lower Atmos- 
plzeric Strata,  as Affected b y  tlze 
Meteorological Conditions. (Prelimi-
nary Report.) A. LAWRENCE ROTCH, 
Director of Blue Hill Meteorological Ob- 
servatory. 
The variation in refraction has generally 

been attributed to the differences in the 
temperature of superposed strata of air, 
but there have been few investigations 
upon the ef'fect of the daily changes in 
meteorological conditions. Accordingly, 
during two years, o b s e ~ ~ a t i o m  were made 
three times a day with a precise level, on 
the summit of Blue Hill, of the apparent 
angular depression of a lighthouse in Bos- 
ton harbor, fourteen miles distant and 
550 feet below the hill, the temperatures 
here and over the water being known. 
Since the temperature of the air over the 
ocean is more uniform than that over the 
land, there is a large annual period in their 
difference, but no relation between these 
vertical gradients and the observed refrac- 
tion is evident, nor do the monthly ex-
tremes appear to be connected with the 
corresponding gradients of temperature. 
This indicates. that there are other con-
trolling influences and these are now being 
sought. The investigation will be pub-
lished in Vol. LVIII., Par t  II., of the 
Annals o f  Haruarcl College Observatory. 

Experime?ztnl S t d y  o f  the Use of n'eston 
Instruments for Ballistic Magnetic Test- 
i72g. ALBERTF .  GANZ, Stevens Institute 
of Technology. 
A t  various times i t  has been either 

claimed or disputed that a damped gal- 
vanometer in which the damping force is 
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proportional to the velocity of the moving 
systcm may be used for ballistic magnetic 
testing. I n  the Physical Review, of March, 
1903, there is an article by 0. M. Stewart 
in which i t  is shown m~athematicdly 
that such a damped galvanometer con-
forms to the ordinary law of the undamped 
ballistic galvanometer. It is also stated 
in this article that an  ordinary Weston 
ammeter without its shunt or a Weston 
voltmeter without its series resistance may 
be used for determining permeability and 
hysteresis curves by the ballistic method. 

The experiments to be described in this 
paper were undertaken last spring by two 
senior students, Mr. E. E. Greve and Mr. 
A. R. Barkus, under the direction of the 
writer, for the purpose of comparing the 
permeability and hysteresis curves ob-
tained by means of ordinary Weston in- 
struments, with the curves obtained by 
means of a slow-period undamped ballistic 
galvanometer. It was found that the 
curves for a laminated iron ring obtained 
with an ordinary Weston instrument fell 
about three per cent. below the curve ob- 
tained with the ballistic galvanometer. * I t  
was also found that the permeability curve 
for a solid iron ring (cross-section 1 sq. in. 
mean diam. 7 in.) obtained with an or-
dinary Weston instrument fell.over ten per 
cent. below the curve obtained with the bal- 
listic galvanometer. The cause of this fall- 
ing below is undoubtedly that the time of 
the first swing of the ordinary IlTeston in- 
strument is too short to take account of all 
the change in the magnetic flux which cc- 
curs. The Weston Instrument Co. then 
constructed a special instrument having a 
greater moment of inertia and more ma$ 
netic damping than their ordinary instru- 
ments, and having, therefore, also a much 
longer timc for its first swing. This new 
instrument was found to give a permea-
bility curve for the laminated ring which 
agreed exactly .cvith the curve obtained 

with the ballistic galvanometer. For the 
solid ring the permeability curve was still, 
however, several per cent. below the curve 
obtained with the ballistic galvanometer. 
I n  order to make a direct reading magnetic 
flux meter out of this instrument ten yards 
of flexible cord were taken to be used for a 
secondary coil, and a resistance was added 
to the instrument, and this was adjusted 
so that the instrument would indicate the 
flux in kilomaxwells changed per turn 
using this secondary. This instrument 
was, therefore, called a 'Weston Maxwell 
meter.' This Maxwell meter has been con- 
siderably used in the laboratory of 
Stevens Institute for obtaining magnetiza- 
tion curves, measuring leakage coefficients, 
etc., and has been found extremely useful. 
The 'CVeston Co. are now constructing a 
second special instrument having a still 
slower period, which is expected to give 
accurate results as well for solid iron sam- 
ples as for laminated ones, and this will 
be a direct reading, portable and perman- 
ent Maxwell meter having a uniform scalp, 
which will be generally useful for all kinds 
of magnetic testing and which can be used 
directly without previous calibration. 
Owing to the slow period of these special 
instruments the extent of their first throws 
can be very accurately noted. 

Wensu~e?ne?~ to f  the Thompson [rherwto- 
e l ~ c t ~ i cEffect  in Iron. EDWINH .  I-IALL, 
Ilarvard University. 

Description an,d Demonstratiofz of the 
t>oulsen Telegraphone. Z .  B. BABBITT, 
New York; Introduced by Arthur W. 

Goodspeed. 

The principles involved in the Poulsen 


telegraphone and the practical construction 
of the apparatus were explained. The re- 
production of human speech was then 
demonstrated. 
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Circular D i c h ~ ~ i s min Natural Rotary 
S o l ~ ~ t i o ~ ~ s .  B. 17. P.D. BRACE and 

MCDOTVELL,
University of Nebraska. 

Electric Double Refraction in Liqzcids Urn-
cler Loto Electric Stresses, uncl also at the 
Boiling Point. D. B. BRACE,G. W. 
F~LMENand L. B. MORSE, University of 
Nebraska. 

Tho Electromag~zetic Theory and the 
Siclocity of Light. HENRYT .  EDDY, 
University of ~ inneso ta .  (To be pnb- 
lished in the Physical Review.) 
Mr. ;\Tills has recently published a 

paper" in which he has given the results 
of measurements made by him of the in- 
crease in the velocity of circularly polar- 
ized light in bisulphide of carbon along 
the lines of force in a magnetic field. Em-
ploying circularly polarized light, he was 
snccessful in obtaining a difference of one 
or inore wave-lengths between two rays 
circularly polarized in opposite senses, 
one ray having its velocity increased while 
the other was decreased, and this was ob- 
tained with apparatus with which no dif- 
ference whatever was observable in case 
of plain polarized rays. 

The apparatus mentioned is a form of 
interferometer devised by Professor Mor- 
fey and paid for by a grant made by the 
American Association for the Advance-
ment of Science for the purpose of investi- 
gating certain points to which the present 
writer had taken exception in the theory of 
the Faraday effect as developed by Pro- 
fessor Rowland,f who had attempted to 
account for the twisting of the plane of 
polarization of plane polarized light while 
being propagated along the lines of force 
in a magnetically active medium by the 
action of the Hall effect in the medium. 
As just stated, the present writer found 
himself unable to agree with that part of 

* Phys. Reu., Vol. XVIII., p. 65,  Feb., 1904. 

i Am. Jour. Math., Vol. 3, p. 109, 1880. 


Professor Rowland's most valuable theo- 
retical treatment of the Hall effect which 
related to rotary polarization. After a 
full presentation of the theoretical ques- 
tions involved a t  the Toronto meeting of 
the American Association for the Advance- 
ment of Science, in 1889, the apparatus 
was constructed, and after many delays a 
final report was presented to the American 
Association for the Advancement of Sci-
ence, at the Boston meeting, Augurt, 1898. 
'Phe report was duly published" and con- 
tains, first, the present n-ritir's theoretical 
developments and computations as to the 
possible increase or decrease in velocity to 
be looked for in case of magnetic twisting 
of the plane of polarization, and second, 
a full description by Professor Morley of 
his apparatus and a detailed account of 
the experimental work by Professors Mor- 
ley and Miller, who worked in collabora- 
tion. No experimental change in the 
velocity of plane polarized light could be 
detected with this apparatus, and the 
numerical compulations just mentioned 
showed in fact the possible change in the 
velocity to be too minute to be detected by 
the apparatus as used. Although such is 
the fact with plane polarized light, the ex- 
periments of Mr. Mills show that such is 
not the fact with circularly polarized light. 
l!loreover, it will be shown theoretically 
that in case of circularly polarized light 
the amount of change in velocity due to 
the magnetic field is expressible as a lower 
pourer of small quantities, than in case of 
plane polarized light, and consequently the 
magnitude of the change in the former 
case is large compared with the latter, and 
in fact varies as the square of the latter; 
and while the latter may be quite beyond 
the range of observation, the former may 
be ~vell within it, as the experiments of 
Mr. Mills have proven. 

I n  view of this i t  is the aim of this paper 
* Phys. Rev., Vol. VII., p. 282, December, 1898. 
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in the first place to rediscuss the questions 
at issue and point out more in detail than 
heretofore how, according t o  elementary 
theory, the velocities of plane and circu- 
larly polarized rays in any optically or 
magnetically active medium must be neces- 
sarily related to each other, and how, ac-
cording to elementary theory, i t  is impos- 
sible that Professor Rowland's equations 
can represent a twisted plane polarized 
ray. 

I n  the second place, it will be shown 
how thesc velocities in the magnetically 
active field are related to the velocity in 
zero field according to the several pro-
posed hypotheses. TJTere i t  possible to 
make this comparison experimentally, we 
should have a test as to the validity of 
the proposed hypotheses, but such test is 
as yet beyond reach by reason of the small- 
ness of their differences. 

Au attempt is made, in the third place, 
t o  show that a moderate degree of absorp- 
tion mould exert a negligible influence in 
modifying the results already developed 
for perfectly transparent media. 

The conclusions arrived at in this paper 
may be briefiy stated as follows: 

1. The increase or decrease in the veloc- 
ity of circularly polarized light observed 
by Mr. Mills, and previously by Professor 
Brace, are perfectly in accord with and a 
necessary consequence of the elementary 
trjgonometrical equations expressing the 
propagation of twisted plane polarized 
light, and the phenomenon is independent 
of any hypothesis, electromagnetic or other- 
wise, as to the manner in which the twisting 
is produced. 

2. The equations given by Professor 
Ro~vland to express the propagation of 
twisted plane polarized light are not suit- 
able for that purpose, for they in fact ex- 
press the propagation of a uniformly and 
continuously rotated plane polarized ray, 

such as is at present nnknown to experi-
i~lental physics. 

3. The velocity of a t \~~isted plan? polar- 
ized ray is so related to the velocities of 
the light and left circularly polarized rays 
of which it is composed that its reciprocal 
is the arithmetical means of the recip~ocals 
of its components; and the velocity of Pro- 
fessor Ronland's rotating plane ray is the 
arithmetical mean of the velocities of its 
right and left circularly polarized com-
ponents. 

4. The differential equation based on two 
different electromagnetic hypotheses as to 
the action of the medium in producing 
rotation or twisting of plane polarized light 
in a magnetic field involves an eclnatlon 
expressing the relation of the velocity of 
this kind of light at  zero field to its velocity 
in the given field. On the hypothesis of or-
bital motions of charged ions the differ-
ential equations show that the field would 
cause a decrease in the velocity of plane 
polarized light during the t~visting ; while 
on the hypothesis of charged ions having a 
motion of translation across the field, the 
differential equations show that the field 
would cause an increase in the velocity by 
an amount one-third as great as the de-
crease just mentioned. This increase or 
decrease is of the second order of slnall 
quantities, and is so minute as to be at 
present beyond the range of observation, 
varying as it does as the square of the 
observed change produced by the field in 
the velocity of circularly polarized rays. 

5. &iacCulloch's differential equations 
involve practically the same decrease of 
velocity by the lnedium as those basecl on 
orbital motions of charged ions. 

6. A moderate amount of absorption in 
the medium would not practically modify 
the conclusions true for perfectly trans-
parent media on either hypothesis. 
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O n  the  T h e o r y  of Experime7zts t o  Detect 
.40srratio?z of t31e Secolad Degree. E;-
WARD W. MORT~EY,Western Reserve Uni- 
vers'ity, and DAYTONC. ~IILLER, Case 
School of Applied Science. (To be pub- 
lished in the Proceedings of the Amer- 
ican Academy of Science, and in the 
Philosophical illagaxine.) 
I n  this paper there is a reconsideration 

of the simple theory of aberration of the 
second degree as given by Blichelson and 
Morley in 1887, and of the general theory 
as given by Hicks. The effects due to aber- 
ration of the first, second and higher de- 
grees have been computed, and the results 
are shown in curves. The conclusion is 
that the original theory was correct and 
sufficient, and that the modifications pro- 
posed by IIicl~s are effective in aberratiqn 
of the third or fourth degree only, or are 
(in two instances) due .to errors in his 
theory. 

IZeport of a n  E x p e r i m e n t  to  Detect Change  
of Di?nelzsio?z of Mat ter  Prodzcced b y ' i t s  
D r i f t  t ? ~ r o u g ? ~  EDWARDt11e E t h e r .  W .  
MORLEYand DAYTON C. MILLER. (To 
be published in the Proceedings of the 
American Academy of Science, and in 
the Plzilosophical illagaeine.) 
The paper describes a large interferom- 

eter designed for the measurement of ether 
drift, and for the determination of any 
differential change in the dimension of 
matter, resulting from such a drift. The 
support of the optical parts is a steel truss- 
pattern cross, which is circumscribed by 
a square with diagonals fourteen feet long. 
By repeated-reflections the optical path of 
the light is lengthened to two hundred and 
eleven feet. The whole interferometer is 
floated on mercury to render observations 
possible in all azimuths. The distances 
capart of the mirrors are determined by in- 
terchangeable rods, which may be of any 
suitable material. Experiments have been 

made using pine distance pieces, which give 
results in accordance with those of the 
original experiment made by JPichelson 
and Blorley in 1887 in which the distances 
were determined by sandstone. 

The theory given in the preceding paper 
indicates a displacement of the interference 
fringes due to ether drift amounting to 
1.53 wave-lengths, as the apparatus is 
rotated. The observations from 260 rota- 
tions show tha.t the displacement is less 
than 0.015 wave-length. As the latter 
quantity is as small as the errors of obser- 
vation, the conclusion is that there is no 
drift of the ether at  the place where the 
intcrferoineter is mounted. 

Recellt E s p e r i m e n t s  a d  Theories  o n  t h e  
P7F:lhe~ I h i f t .  D. B. BRACE, University 
of Nebraska. 

T h c  ELimi?~ation of Gas Ac t ion  ill. E z p e r i -
rrzej~ts0.12 L igh t  Pressure. G. F. HULL, 
Dartmouth College. (To be published 
in the Philosophical Magazine and in the 
I'll ysical Review.)  
When light is thrown on one vane of a 

torsion system suspended in a partial 
vacuum, the 'Croolies eff'ect ' or gas action is 
eliminated, leaving only light pressure 
effective, in the following ways: (1) By 
making the vane accurately vertical ; (2) 
by e~zclosi~zgthe absorbing or reflecting sur- 
face; (3)  by making the vane a cylindrical 
sarface having its axis coincident with the 
suspending fiber; ( 4 )  by using inclined 
surfaces and polarized light. 

Experiments are described and data. 
given showing that the gas action is elimi- 
nated through large ranges of air pressure 
varying from about half an atmosphere u p  
to a few millimeters of mercury. 

A simple lecture room experiment is de- 
scribed for demonstrating that light pres- 
sure on a reflecting surface is greater than 
that on an absorbing surface in the ratio 
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of 1+- r ,  :I +  r,, where v, ancl T ,  are the 
reflection coefficients of the two surfaces. 

The Distributioz of Energy ilz  the Visible 
8pectruwz. EDWAEDL. KICHOLS,Cor-
nell University. (To be published in the 
P kysical Beuiezo. ) 
.This paper gives definite numerical and 

graphical data. for the variation of in-
tensity with wave-length in the visible 
spectrum of various sources of light such 
as the I-Iefner lamp, the ordinary gas flame, 
ikhho petroleum flame, the acetylene flame, 
khe liernst filament, the linle light, the 
~magnesiun~light and the carbon arc light; 
also in the spectrum of incandescent bodies 
such as carbon, platinlull and zinc oxide at 
known temperatures. 

Hitherto our kno\vledge of these spectra 
has been relative, each being compared with 
some other talren as a reference standard. 
I t  is now possible, ho~vever, to reduce all 
spe~t~opholometriccoil~parisons to absolute 
measure. 

X Note 012 Interfe~ence with the Bi-Prism. 
WM. BIOCLEI~LAN,University of Penn-
sylvania. 
The condition that diffraction and inter- 

ference lines obtained by means of the bi- 
prism shall be seen separately, depends on 
the relative positions of the screen prism 
and slit, and the angle of the prism. The 
writer has taken several photographs to 
illustrate the various fields which may be 
obtained from the same prism. 

T h e  Evolldiolz of Hydrogen f~onz the 
<Cathodeilz Gases and its Associatio~z tu i t l i ,  
Catlzode Rays. CLARENCEA. SKINNER,  
University of Nebraska. 

,Exhibit of Liquid Air Nuchine in Opera- 
tiom. ARTHUR Univer-IT. QOODSPEED, 
s i ty  of Pennsylvania. 

DAYTONC. MILLER, 
8eoretary of Section B. 

Y'HE C O S T - E Y T I O S  OF T H E  ABBOCIATION OF 
A 11ERIC'~lS BGRLCCLTUR-4L COLLEGEA 

.LSD 13SI-'EItI31EA T IS'TATIONX. 

r~ I I Eeighteenth annual convention. of 

this association q-as held in the Cha~nberlain 
Hotel, at Des AIoines, Iowa, November 1-3. 
I t  was the first rneetin~ under the new con- 
stitution, which reduces the number of sec- 
tions from five to two; and the advantaee 
of the new plan ~vas  very nlarkeci in en-
abling clelcgitei to follow the discussions 
more closely, and in concentrating the delib- 
erations upon questions of administration 
and methods of work. 'I'he two sections 
under the present constitution are ( I )  on 
college work and administration, and ( 2 )  
experiment station work. 

The general sessions were presided over 
by Dr. W. 0. Thompson, of the University 
of Ohio, who delivered the customary presi- 
dential address. This dealt with 'Some 
Problems in the Colleges of Agriculture 
and Mechanic Arts,' and gave special 
attention to the agricultural phase of their 
work. Among the problems noted were the 
conditions in the agricultural communities. 
the much-discussed tendency away from the 
farm, and the frequent lack of opportunity 
on the part  of the farnier's boy for indi- 
vidual initiative. I t  was urged that farm 
life must not be the refuge of necessity, 
that not all farmers' sons are suited to be 
farmers any more than all lawyers' sons 
are suited to that profession, and that 
marked changes in farming have taken 
place in recent years which call for special 
aptitude and training quite as much as any 
other work in life. I t  was pointed out that 
intelligent operation of the farm is now 
necessary for any margin of profit, and the 
fallacy that unintelligent men can make 
successful farmers or satisfactory farm 
laborers was denounced. 'We need to 
know that intelligence on the farm will 
produce results just as surely as elsewhere,' 


