
---- 

to the flood of protest pouring in on them 
against this betrayal of the Puablo Ind4ans for  
the sake of a few New Xexieo land-grabbers.-- 
The New Y o r k  W o r l d .  

SPECIAL ARTICLES 
SERIES REGULARITIES IN THE ARC 

SWCTRUM OF CHROMIUM 

THE detectlon of t ~ ~ o  sets of related triplets, 
by 3[eggeis and Kiess, in  the course of their 
work on the arc jpectrnn~ of chromium, i~iducecl 
the present writers to undertal<e a more thor-
ough examination of the s p e c t r ~ ~ m ,  to find, if 
possi~b'e, other regnlarities might lead to 
s e ~ i e s  relationships. TT-hile a detailed d~scus-
sion of the rvorl; has not yet been completed, 
ellongll has been found to warrant the follotr- 
inp statements. 

At 'least thl-ee sets of series whose nicmbers 
are  4riplets, occur in the arc specti-um of 
chrominnl. Of these, t ~ o  sets are cornposed of 
rvide triplets, and oiie set of nai.row triplets. 
The wide-triplet series are pa~.allel; that is, 
there exists a constant difference between the 
wave numlbers of homologous membew. Each 
oomiponent of the first member of the diffuse 
series is itself a narrow triplet. I n  the table 
are given data fo r  the first members of the 
principal, sharp and cllffme series of the two 
paraklel systems: . 
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The nan*l.olv triplets which constitute the third 
set of series are characterized by the frequency 
differences Av, = 8.80 and Av,  7 5.65. Sev-
eral doublets in which each of these separation., 
exists and also one with the separation, Av = 
81.37, have likewise been found. These are 
suggestive of inter-series .combinations. 

C. C. I~IESS 
HARRIET KIESSICNTDSEK 


WASIIISGTON,D. C., 

OCTOBER10, 1982 


THE NATIONAL ACADEMY OF 

SCIENCES 


THE a ~ x t ~ r n n 
meeting was held i n  Nerv York 
City on  November 14, 1 5  and 16, on succes-
sive days a t  Colulnbia University, the Rocke- 
feller Institute fo r  Medical Research and the 
Unitecl Engineering Societies Building. The 
scientific p iwg~am was a3 follows: 

Biogvaphzcal wzemoir of Harnzo~t Aro~t l~rup 
Hozse. (By title) IRABELLSEN. 

A catalogue of b ~ t g h tstars, a compilation of all 
the Ic1tozc1~ data co11cer71tng t7ie 9110 brzghtest 
stars: FRANK SCELESIXGER.The requirements 
for an abstract are perhaps sufiiciently co~nplicd 
with by the title itself, but it may be nell to 
say in  addition tlmt the cataiIogue gives the name 
of each star, its position for 1900, the Durchmus- 
tenlng number, magnitude, spectrum, proper mo-

Av ' 1  A I. A. v hv Separation1 ( ~ a c u u n l ) 1 I 
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tion, parallax, radial veloaity and notes concerning 
other points ob interest. 

The status of research otz tlie perturbations of 
)~ai?lor planets qoitlr specbal iefercnce to its ulii- 
tiiate signtjicance: B R ~ I I N  0. LCUSCHNER. 

The structztre of the Juru Xountains i n  France. 
Lantern: E a r l s u ~ ~  JIIRGERIE (introduced nE 

by J. r. JIen1p). 
Eecenlly dtscocercd etidence bechri~ag on tlze age 

of the Sterra Se t ada .  Lantern: JOHNC. MER-
RILIAN, R. W. CHLNEP and CY. STOCK. 

America~! jade and i ts  arc7~cological bearing. 
Lantern : HENRYS. WASHINGTON. ~Iicroscopic 
study of inany jade objects from Chichen Itza,  
Copan and localities in Xexico sholvs thah the 
material consists of a jtade-like pyroxene and 
albite in different proportions; varying frbom 
pure pyroxene t o  nearly pure albite. The pyrox- 
ene is composed of jadeite and diopside, the com-
bination forming a hitherbo unrecognized mem-
ber of the pyroxene group. Many chemical 
analyses have been made, and time, a s  well as 
the microsoopic thin sections, shmv (that the albite 
is soluble in the cliopside-jadeite up to a cer-
ta~in amount, beyond which i t  crystallizes out sep- 
arately. I n  chemicaI and mineral characters the 
Middle American jades differ markedly from 
those of Burma and Tibet, the chief sources of 
Chinese jade. These differences, the occurrence 
of a corriplete series of the rocks, and the orig- 
i n d  pebble form of inany of the American jade 
objests, indicate tha t  the matenial of the Mexi-
-can and Central Amer i~~nn  Amcr i - ,31-tifnrts is  of 
can, and not Asi:~tic, ~ T O Y ~ I I R ~ C C ;of tllus 1)ein.g 
adverse to the theory of southeastern Asiatic 
origin for Middle American races and culture. 
This American jade has not yet  been found in  
place, but i t  i s  probable tha t  i t  comes from 
tov-ard the Pacific coast, and tjvo centers of pro-
duction are suggested as probable, Oaxaca-Guer-
rero in Mexico and Guatemala i n  Central 
America. 

Drotcvzed coral reefs of the Liu ICiu Islands, 
JOHNSON(introduced by J. P. Kemp).  

A qenettc desoription of some New England-
Acadtan shoreltnes. Lantern: DOTGLAS W. 
JOHNSON(introduced by J. P. Kemp).  


A te,~tative geological colz~?~tn 
for  central Mo?t- 
gol~n:  CI~ARLES P .  BERKET (introduced by 5. 3'. 
Kelnp). 

Xenoliths i ? ~t71e Stony Creek granite, Connecti- 
c9 t :  J ~ n r ~ sF. HEMP. 

A chemical investigation of two typical en-
zyntes: pancreatic and malt amylases: H. C. 
SHERMAN. This paper reviews bniefly some of 

the results obtained in a n  investigation carried 
out during iecent years xrith the aid of grants 
from the Carnegie Institution of Washington, and 
describes unpublished experiments which furnish 
n nem line of evidence that these enzymes, in 
their chemical nature, either are proteins or con-
t,alin proteins as essential constituents. While 
alike in this respect, these t v o  starch-splitting 
enzymes differ markedly in some of their prop-
erities and are undoubtedly different substances. 
Some of the chief points of besemblance and of 
difference are briefly summarized and the prob-
lenl as to the conclusireness of the evidence re-
garding the chemical nature of these enzymes is  
considered. 

Tho hydration of sodium ?~zonometaphosphate 
to orthopliosplbate in vavyirtg co.rtccatrations of 
Izgdpogen ion: 1-I. T. BEANS and S. J. KIEHL. 
The preparartion of sodium monometaphosphate; 
inethod of following the hydration; experimental 
da ta ;  formation of pyrophosphate as a n  inter-
inecliate product ; discussion of results. 

Saturated Bredig gold sols: H. T. BEANS and 
L. B. kf1~1,eR. Briefiy summarized the paper will 
present the results of the oantinuation of our 
work on the study of the influence of electrolyte8 
on the composition and behavior of gold sols 
made by the Bredig method. We have found 
tha t  a very definite quantitaibive relationship 
exists beitween the maximum amount of gold 
which can be dispersed by the Bredig method, and 
the character and concentration of the electrolyte 
present. The paper ~vill, therefore, consist in a 
demonstration of this relationship with curves and 
daica which are i n  support of the conclusions. 

Experi?ne~~talsttidies oa the hgdrogen electrode: 
H. T. BElNS and L. P. HA~IIIETT. A study of 
the practical application of the hydrogen elec-
trode and of theoretical questions invoaved has 
sholvn tha t  the hydrogen electrode must function 
nat only as a n  inert electrode, but as a catalyst 
for the hydrogen ion reaction, Comparison of 
various methods for  producing the necessary ac-
tivity is of interest from the general point of 
platinum catalysis, and indicates the interesting 
problem of the potential difference between active 
and inactire electrodes. These results, together 
with the results of the study of the effect of 
oxygen upon the electrode have led to  a specifica-
tion of the necessary conditions for predse meas- 
urements in buffered solutions, and investigation 
of the difficulties inherent i n  the application of 
the electrode to unbuffered solwtioiis has led to the 
determination of the reasons underlying these dif- 
ficulties, and to a new type of electrode mhich 
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gires satisfactory results in solutions of potas- thiophenes and diary1 selenophenes may be ob-
sium chlolide. tained in fa i r  yields from ketone anils, of aceto-

Tile i~ltc~depaildencoof sol~ei l t  and solt~tc In phenone anil type, iby fusion ~ 5 t . h  sulfur or 
iorizatioi~ phcnoincna : J a m s  X E N D ~ L Land selenium. The properties of these new compounds 
IIAL?OL>I&I.HARIKG. 111 a prerious co~~lmi~nica-  nnil of various de r i r a t i r e~  are dcscribed. 
tion (Kendsll, Proc. Arat. Acad. SCI. 7, 56, 1921) 
it ~ v a sshown that co~npou~ld formartion and ioniza- 
tion in solutions proceed in parallel and that  sol- 
vent and solute play a n  equally active part  in 
ionization phenomerua. The present article dis-
cusses the various possible ionic types which may 
be proclnced by the disintegrqtion of compounds 
formed vhen two substances RX and R1T arc 
mixed. Rules are defiuced for predicting the 
re1:ith-e a~iiount of each type in any particular 
case from the character of the radicals concerned, 
and these rules are de~nonstrated to  be in ac-
cordance mitli experimental results chosen from 
both aqueous and aon-aqueous solutions. 

Some unttsaal freezing-point ctfrces tn fused 
salt ?izixtl~res: JAXES E. D. CRITTEN-KENDALL, 
DEN and H. K. NILLER. I n  the course of a de-
tailed study of the factors influencing compound 
fornlation and solubility in fused salt mixtures, 
by which 49 nen double salts rvere isolnhcd, some 
rather remarkable freezing-point cur^-es were en-
countered. TWO i l lus t ra t i~e  examples are here de- 
scr>bed. 711 the first-the system AIBra:NaBr- 
a tdwo liquid layer regiou exists betx-een 2.6 and 
16.3 per cent. NaBr. and the freezing-point curve 
on either aide of this descends from 95.4" to 
a eutectic point. The solid phase in equilibrium 
with the t ~ v o  Jirluid layers must consequently be a 
double salt of intermediate composition, unstable 
a t  its true melting-point but melting t o  give two 
immiscible liquids a t  95.4". I n  the second type 
of system, of ~vhich SbC13 :SnC14 is a n  example, 
the two liquid layer region is  metastable, but 
approaches so closely to the freezing-point curve 
as  to induce i t  to become alniost horizontal over 
a very wide range of compositilon. 

Ferric hydroxide hydrosol: ARTHUR W. 
THOJIAS and A. (intloduced by M. T.FRIEDEN 
Bogert) . 

A citraconic ailalog of quinophthalone: X. T. 
BOGERT and X. Asaso.  The well-known dye 
quinoline ?ellom (quinophthalone) is  prepared by 
the action of plathalie anhydride upon qninaldine. 
I t  is now found tha t  citraconic anhydride does 
nnt condense snloothly with quinaldine, but that 
~vhen the iniide is used in place of the anhydride, 
a dye analogous ;to qudnoljne yellow results. 

Dlaryl tlziophenes aild diary1 selenophenes: 
ill.T. BOGERT and J. P. HERRERA. 2,4-Diary1 

Factois goz*erizing the dist,i.ibz~tiow of plants in  
P o ~ t o  Bico and tlze Virgin Isla~ads: XATHIPI'IEL 
I;. BRITTON. 

Gro.ath and form: ROBERTA. HARPER. 
G~nwth  and developn~ent of children as  i ? l r  

jlue~:ced by en~ironate i~ta lconditions: F n a s l  
BOAS. 

Dating prehistoric ??za.it in A~nerica by methods 
of distribution and sbra,tigraphy: CLARK TVISS- 
LEB (initroduced by F. Boas). 

Xeasvreatents on the erpression of t~notion in 
?nusic: C. E. SEASI-IORE. The waiter po3ints out 
that every emotional effect transmitted by the 
singer or other nzusician throngh music i s  con-
tained in the sound wave, This can be inter-
cepted and recorded ~ i t hhigh preaision and the 
lnusical effects may then be classified in  terms of 
the nieasurable alttributes of the w v e ;  namely, 
frequency (pitch), duration (time), amplitude 
(intensirty and volume), for111 (timbre). All mu- 
sical expression through sound may be expressed 
in terms of variables in .these four factors. 

Cnde r~ l~~ t r i t t onand t t s  icfEuences on the meta- 
bolic plane of stcefs: FRANCIS an(1G. BENEDICT 
ERNESTCx. RITZIIAN. Baaed upon experiences 
~v i th  humans, who voluntarily underwent ration 
curtailment, and upon the well-known inequali-
ties i n  the feeding habit3 of wild animals, a group 
of I1 steers rvere snbjected t o  curtailed rations 
amounting to approximately one half of their 
normal maintenance requirements, for a pe rhd  
of about 140 days. Measurements of feces and 
urine and feed, as  veil as a n  extensive series of 
metabolism measurements inside of a specially 
constructed respiration chamber, made i t  poesi-
ble to study these animals intensively. The cur-
tailed rations resulted in a distinct loss of nitro-
gen and f a t  from the body, but  t he  steers recov-
ered their initial state by  subsequent feeding 
with hay, concentrates or pasture, Although car-
ried through the winter on a n  extraordinarily low 
~netabolic plane, they sutiered no permanent dam- 
age and all were subsequently fattenea for  mar-
ket. 

The acetonitrtl test for' t l iy~oid  and of some 
alteratto~s of metabolisw&: REID HUXT. (1) 
Toxicity of acetonitril; effects of unclernutrition; 
diet; virtamins. (2 )  The acetonitril test for thy- 
roid; the relation between iodin conte~it and 



physiological activity. Thyroxin. ( 3 )  The reac-
tion as  a test for thyroid secretion. Grave's 
disease. 

Leucocyttc secretions : ALEXISCARREL (intro-
duced by S. Flexner). 

Erperznaents wtt7b an, anti-serum for  Roc7cy 

relations exhibited in the socalled crossing-over 
of the genes, and compares these wit11 those 
bound to occur if the genes are arranged in 
series and there is interference be tmen  breaks 
a t  pnints near together in the series. The ob-
served ratioa fall  into a peculiar and eomples 

Xourstazn spotted (ill- system; !by means of a mathenlatical fornlula i t  fever : HIDEYOSOGUCHI 
trodueed by S. Flexner). 

Tlie protectton of thc n e w b o ~ nagainst tnfcc-
t i o , ~ :  THEOBALDSMITH. 

Erpe~'znzental 7zerpetzc e ~ ~ e c p l i a l ~ t i s :SIIIOX 
FLEXNER. 

H?/droliepatosis. a ho?~dzteon analogous t o  hy-
droneph) o s ~ s :  PEPTON Rous (introduced by S. 
Flexiier ). 

Ciystalloidal solutions and collorda7 st&spc?bslolls 
of proteins: LOEB.JACQUES 

T h e  ovary in connection w i t h  s t~.uct lr~al  and 
~trctabolae ckanges i n  ?nanzntals: CHARLES R. 
STO~KARD.A general descriptipn i s  given of a 
niethod 'of external exatmination by wliich the 
several stages of the ovarian cycle may be defi- 
nitely locaited. The moment of discharge of the 
ovum from tlie ovarian follicle niay also be ac-
curately determined.' The several stages of the 
ovarian cycle may be  experinlentally inodified and 
ovulation temporarily or permanently suppressed. 
The type of modification may be recognized by a 
study of tlie structural reactions of the uterus 
and vagina \vhicli are incticated by the cellular 
colnposition of smears collected from the wall of 
the vagina. The ovary may be  used as  a very 
exaet and \-aluable indicator for  determining the  
general nletabolic conditions of the individual. 

T h e  nzeclsanism of selective bacteriostasis: 
JOHNTV. CIIURCH~IAK(introduced by S. Flex-
ncr). 

I l t e  reduction division i n  haploid, diploid, tr ip-  
loid and tetraploid d a t u m s :  JOHNBELLING and 
ik. F. RLAKESLEE (introduced by C. B. Daven-
port) .  

T h e  consequences of different degrees of zntei-
?ne~~szcalcarrelatton for fecutidity in the  domes- 
tzc folc'l: J. ARTHUR HARRIS (introduced by C.  
B. Darenport). 

Recent studies on  t k e  relatton of ntetabolisna 
t o  sex:  OSCAR RIDDLE (introducted by C. B. 
Davenport). 

S e x  a i d  sex control i n  Cladocera: (By title.) 
ARTHURM. BANTA(introduced by C. B. Daven- 
port) .  

T h e  co?zsequences of d z f e r e n f  degrees of zater-
ference, i,s the  crosstng-over of t k e  Izereditary 
geoes: H .  S .  JENNINGS. gives the  The paper 
general results of a mathematical study of [the 

is  s l ~ o l ~ ~ n  tha t  this entire system, even to  details, 
is, i n  all essentials, a necessary result of the 
serinl n~rangcment \i.itll n certain e.\;tent clf illte1.-
ferc~lc.~?.The m:~rkctl rllnllgcs tlint \\.ol1111 rrsr~lt  
from different extents of interference are like-
wise shorn.  

A new t y p e  o f  ?&roleptus formed By pernaan,ent 
fusion o f  l~t io con jugati~sg individzials: GARYX,  
CALKIK~. 

Bestoratdo~e o f  fossil h u m a ? ~  ~ e m a i ~ l s  i t s  pos-
sibilities, ?:al,ue and l imitat ions:  J .  H.  Mc-
GREGOR (ii~t,rodnced by Edinund B. Wilson). 

T h e  rCle of the golgi apparatus i n  tlte forma- 
t ion o f  the  animal sperm:  ROBERTB. ROWEN 
(introduced by Edmund B.  Wilson). 

T h e  map of tlze 17tird chro,moso~t1e of D ~ o s o -
phila: T. H .  MORGANand C. B. BRIDGES. 

Lin~c t ing  anlues of the  size of t k e  genes of 
Drosoplzila: T .  H. MORGAN. 

Ultraviolet fiouie~s and tlbeir possible beari.ng 
on t h e  problems of pollination b y  insects:  FRANK 
E. LUTZ and F. K. RICHTMYER (introduced 
by Frank M. Chapman). The various col-
ors on t.lie p,&als of Rowers and, indeed, the petals 
tiheinselves are  rather generally believed to  hare 
asisen i n  connection' with the pollination of flovi-
ers by inseats. A few experiments, ine1udin.g 
some made recently, indicate ,that insects respond 
definitely t.o ultraviolet rays. This suggested a n  
investigation aof the  reflection by flowers of ultra- 
violet nays. I t  mas found tha t  some flowers sllo~v 
ultraviolet while a t h e r s d o  not, just as some 
ahow blue while others do not. I f  fi,ower colors 
are important i n  connection with pollination by 
insects, iC?s seenis tha~t  not only t.he visible spec-
t rum but also the ultraviolet sliould be con-
sidered. 

Ilecent discoveries of fossil vertebrates i n  China 
and iHongolia: W. D. MATTHEW (introduced 
by Frank &I. Chapman). Inlportailt fos-
ail nlamnial faunas have been recently discovered 
in China by the Chinese Geologioal Survey and 
~ n l e r i c a n  Xuseum party. The Anierican Mu-
s&m"s Asiatic Expedition has also been extrlaor- 
dinarily successful i n  Nongolia this summer. 
Three important maininal faunas, Eocene, Oligo- 
cene and Pliocehe were discovered, also a rich 
Cretaceous' dlnosaar fauna. Large colleotions 
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were secured, including complete skulls and skele- 
tons and their study is  expected to  throv much 
light on the origin and dispersal of the higher 
~e r t eb ra t e s  and of men. 

Tlae W l ~ l t i s e y  Soitth Sen e r ~ ~ e d z t l o nof t h e  
A i ~ ~ e r i c a ? ~  of ROBERTXtiseuin Aratui a1 E l s t o r y :  
CUSIIXAN IJ~TJRPRY by i\I.(intloduced Prank 
Chapman). I%I more than t n o  yeais the 1111-
seuln has been conducting ornitl~ological i11~esti- 
gatious i n  Polynesin. Thls pzper summarises the 
purposes and ofaccomplish~~~ents the expedition, 
and outlines some of the problems inrolveil in 

studying oceanic and insular ~oology. 
Sl~c ta t~or t sa,no)tg boids & I $  tile genus R i r a i ~ c -

m o i ~ :  P R ~ N K  stady&I. CHAPXAN. F ~ o n i  a of 

bnnd. S o  f a r  as  now known no new bands are de- 
velopecl as  the result of excitation. Thc light 
soulees thus f a r  used as  excitants are the tung-
sten lanip, carbon arc, mercury arc and iron 
spark. 

T h e  rejlection o f  X - r a y s  b y  c ~ y s t a l s :  ' (\;ILI.IA~~ 
DUAIIE, 

Tltc aiialgsis o f  certa'gn crgstals b y  the llezc 
X - r a y  ,i?tetltod: G. CLARK and TSIILT~IAII12. 

D u a s ~ .  
T h e  use of i s o p f ~ a l i n ~ a t i c  lines i n  7tisioi.ic;nl geog- 

raphy:  A lie70 theory of popv,lnbz'on; ,4 ?lezi: hy -  
di.odynn?~.icnl phenomenon; P?trther results i'lr in-
terior ballistios: ARTIIURG. WEBSTER. 

the 160 specimens of Bua?ie?,zorL bru. t t?e~?~ucha 
and 3.zizoritata in the Anlerican lIuseum of Kat-
ural  his tor^ the folloxing conclusio~ls arc 
reached: (1 )  That Buarreinon t n o ~ n a t a  is a rep- 
resentati\c of Buai  i e77aon 21~7iiat~~l~luclla( 2 )  
Tha t  the \ariations i n  pattern ancl cola1 occurling 
in the underparts of brtii~?telis?tclto,throughout the 
range of tha t  species, are incliridaal and are not 
due to age, sex or season, t,o clinlltte or other ob- 
servable environme~ital factors. (3) That isola-
tioil, pnitial or eon~plete, has alone supplied the 
conditions needful t o  the de~elopment and estab- 
lishment of these characters as  the specific a t -
tributes of Buarremo?~ cnol nccta. 

On tlte attraction of a cent?al body In the  
iheory of re7atlvtty: GEORGED. BIRKHOFF. 

T h c  Thel.nzaL emissir i ty  of ,v>ater: SIII,DRF,D 
AI,LES. 

Tltc detei,?nitzatzow o f  occan depths b y  ncolts-
tzcnl me t l~o f l s :  I-I. C. HAYES (introdnced by  TT'. 
EI. Dall and W. M. Davis). 

T h e  giyroscope aild ~ t spractzcal applacntro~l 171 

t h e  ai t s .  K~an.+,ern: 0. 3.3. (mtroi l~cei jWI~ITBKEK. 
by J. J. Caity and F. 33. Jene t t ) .  

Electronze tubes o f  Aigh p o w c ~ :  II. D. AR-
SOLD, Ph.D, Xecent develop~nents in the con-
struetioil of high vacutull apparatus have made 
possible the use of pure electron currents as  I:~.rge 
as 30 amperes in single tubes nhicll are capable 
of controlling powers of 100 k. rv. or more. This 
paper discusses some of the problems i n  physics 
and in engineering ~ v h i c l ~were solved in the 
course of this development, particularly those 

Tile  equ ia f i~ te  g e o n l e t ~ y  of paths:  OSTT~AI,~vhich relate to the aoiutruction of glass and metal 
VCBLEN. 

T h e  cosinologzcal equatzota g ~ a ~ z t a t o o t ~ :of ED-
XVARD KASNER. I t  i s  sho%n that  the tmo sets of 

equations introduced by Eiustem in 1917 and 
1919 are exactly equivale~lt in empty space. The 

casmological factor A can then be proved to  be 
a constant, insteaa of being so assumeil. 

A theo7y of t h e  t ~ a ~ z o u s  transzeise e f c c t s  of the  
rnagnetzc field an se?ioal ?)ietuls: EDT-IN IT.  
ITALL. 

T h e  p71,oto lumt?eesce?tce of f la~~aes:  E. L. 
YICHOLS and H. L. EIOWES. When flames con-
taining salts of S a ,  Li, Ca, Ba, Sr, etc., a re  er -
posed to  light the bright bauds in their spectra, 
in general, a re  enhanced. The effect, although 
large conlpared to  ordinary fluorescence, forms a 
small part  of the total  brightness of the flame 
and can not be readily detected except by  spectro 
photometric methods. As i n  ordinary photo-
lumlneseence excztatzon 2s b y  wa%e-lengths shortel 
l h n n  those of the band 1tse7f. There is a meas-
urable guenchzng b y  exposure t o  t h e  longer mave- 
lengths and specifically to  light identical with the 

npparatus suitable for use with these high powers. 
The paper mill be illustrated by samples of the 
tubes and by slides showing the general features 
af their construction. 

Carrie? t y p e  mctlttpler telephony a ? ~ d  teleg- 
vaphy:  E. H .  COLPITTS. The underlying 
principles of cirrier  are discussed partieu-
larly as they apply to carrier telephony, first, 
~vhere a single channel of communication is pro-
vided, and secondly, whore a number of chan-
nels are provided over idle saxno pair of .sires. 
ilpparatus is shown illustrating the various 
physical steps in the process of transmitting 
speech from one termind station to  the  other. 
Particularly the performance of filters in dis-
-criminating against !the passage of currents out- 
side of the band which they are designed t o  
transmit is demonstrated. I n  these denionstra-
tions use is  made of a loud speaking telephone. 

Spectr?tnb energy curves of the  s tars:  CHARLES 
G. ABBOT. 

Afline geometries of pa.tl~s possessing a?& in-
variant integral:  LUTHERP. EISENHART. 


