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11. In  any one metal the force of cohesion varies inversely as 
the square of the clistence between the centres of its atoms. 

We may expect these facts to be of great use in the study of 
the properties of matter. For, knowing the size and weight of 
the atoms and the velocity with which they move, all that was 
wanting to enab.e us to calculate the behavior of t'he atoms of 
matter, in the same way as we do the ~uotions of the planets, was 
a knowledge of the lams of the force which holds them together; 
and, from the e c i ~ l e n c ~ ~  no that you given above, I have doubt 
mill agree with me in saying that we have at  least made a begin- 
ning in that clirectioi~. 

A few words rnight b~ said about Poisson's ratio. It is, as I 
said, not fair to argue from the behrtvior of cork or india rubber 
that there is no rell~fion between longitudinal extension and 
lateral contraction or between a and b. When \ve compress a 
cork we are not consprrszing h e  sul~staoce which foruis the cork 
any more than m e  a:.? cornpressing a piece of paper when we 
crumple it  up in our Iran]. il cork is like a dry sponge, and 
when we squeeze a sponqe up in our hand we are simply doubling 
up thecell-walls, not cxc~rnpressing the substance of the sponge. 
The only way in which we can (letermine the compressibility of 
cork is to soak it In etli-r or some sut~stance which fills all its 
pores and then subject it to hydrostatic pressure. In the same 
way when we stretch indla rubber, or ivory or jelly, the longitudi- 
nal extension of the p ic t i  of rubber is not io the least a nleasure 
of the longitudinal extrnsion of the s~~bstai lce 911of the rubber. 
such substances are niatle upof two parts; rubber. for instance, of 
a hard elastic s!ieleton, insoluble in most solvents, and of a soft 
plastic substanc ., solub!e in mang solvents, by use of which t,he 
two parts may easily .;eparated, sinsilarly ivory ancl jelly. Let 
us take a square cell as in Fig. 3, the walls of which are of elastic 
material and the contnilts an incompressible plastic substance. 
Suppose it to be extendell till its length is 4 centimeters and its 
breadth ancl tl~ickness each 2 centimeters. as in Fig. 4. The total 
area of cell-wall is 40 square centimeters, and the total volunlc of 
Incornpre?sible contents is 16 cubic centimeters. Imagine the cell 
to be released, it will regain its position as in Fig. 3, autl form a 
cube of sirle 2.52 centimeters. In this case. tlle volume beir~g the 
same, the cell area mill be 88.1 square centinleters. 80 we find 
that by stretching the cell till its length was 60 per cent greater 
Lhan before, we have only had to stretch the cell-walls 5 per 
cent. This gives us the explanation of the !~rell-known fact that 
stretched rubber contracts when heated For if we heat the cell 
shown in Fig. 4 tlie incompressible contents will expand ancl tencl 
to make the cell-walls take tirat shape in which they can hold tile 
most. This i~ obviously that of the original cube, therefore the 
result will be a contractior. 

Of course the formula, derived from this theory of cohesion, 
give us the means of calculating the phyoical properties of' metals 
which have never been examined, or even discovered. For e s -  
ample, it shows us that we have at  our disposal a nletit! far 
superior to any metal re t  k n o ~ n ,  one \vhic!~ is stronger than iron, 
lighter thau aluminium, and a hetter electrical conductor than 
silver. Aluminium, in spite of itslightness, is too wenlr n1ech:ini- 
cally and too poor a conductor to be 11sed in ntany cases. f3ut 
this new metal is four times as strong as aluminium, and is twice 
as good a conductor of electricity. Tile metal referred to is 
glucinurn or beryllium. All that is known about it is that it has 
anatomic weight of 9.1 and aclensity of 1.7 to 2 ,  the exact figures 
not being kuown. But from these scanty data xva can declnce 
the following figures: 

nIetal Rigidity Tensile st'gth Concluctivily S p ,  gr 
Alumin. 230 x 10" 18 Kgnss 60 2.15 
Silver 250 37 100 10.5 
Iron 750 49-65 14 8 
Calculated for 1300 

Glucinum 

We also see why diamond is so hard, and that there is only one 
other thing that might possibly scratch it, and that 1s a crlstal of 
manganese. w i t h  the exceptlon of giucinum, none of the 
metals, either discovered or to be discovered, are likelyto be any 
better than tliose we have now. 

NOTES ON LOCAL HEMIPTERA-HETEROPTERA. 

BY E. B. SOUTHWICK, PH.D. 

INthe C O R I S I D B  Corisa Harrisii Uhl. is very common 
in our  park lakes, a n d  the drag.net brings many  of them to 
land a t  every haul.  Another species as  yet undetermined is 
about one-third the size of Harrisii, and  equaily abunddnt. 

111 N O T O N E C T I D B  Notonecta undulata Say,  is very 
common. This was at  one  time known as  variabilis Fieb.,  
a name quite appropriate, for they a r e  variable to a marker! 
degree, some of thern being nearly white, while others arar 
very dark. ATotonecta ir?-orata Uhl. is also common. ant1 
is a very beau t~fu l  insect, and  more uniform i n  colorgtion. 

I n  K E P I D r E  Ranatra fusca Pal. Beauv. is our  only 
representative, a s  far  a s  my observation goes; this was a t  one 
time know11 a s  R. nigra H. Schf. 

I n  BELOSTORIATIDB we have two species. Benucus 
griseus Say., tbat  p a n t  among Hemiptera. This rnuch-named 
creature has  been ltnown as  B. haldemanzcs Leidy, B. har 
p a x  Stal. ,  B .  rzijiceps var.  Duf., B. distincturn Duf. ,  and  
B. azcgustatum Guer. ;  but a t  last has settled down to B. 
griseus, \\,11ich name, I hope, gives credit where i t  belongs. 
Zaitha,flurninea Say. is very common i n  our  lakes, and the 
females a r e  often lalren with their backs completely covered 
with eggs, deposited in  regular rows upon the elytra;  at the  
same time the young of a l l  s i z a  will be brought u p  with the 
d r a g n e t .  

I n  the  farnily HYDRODROMICA and  sub-family SAL-
DIDB I have but one repraeseutative species, Salda orbiculata 
Uhl. ,  a u d  it  is exceedingly rare. 

111 the su b.fan~ily ~YDROBATIDLEI have taken three species, 
viz , Linz17oporns rufoscutell~s Lat., Limnot?.echzcs mar-
ginatus Say. ,  and  Hygrotrechus remigis S a y ;  they a re  all 
about equally common on the waters of our  lakes and in 
ditches and pools. 

I n  the family REDUVIDlE the sub-family PIRATINA;s  
rep:*esenteii by fifelccnolestes picipes H. Schf., which is quite 
conlullon u ~ l d e r  stories along v\71tl1 Ca~abidm.  

Tn the qub-Family REDUVIINA Biplo-we have three species. 
dics luridzts Stal. is very common with us, but  in  Profesqor 
Uhler's l i i t  i t  is only given as from Mexico. Ackollc~W Z L Z  
tispilzosa is also common: this has bee11 I<nocvn as  -4. sex 
S ~ ~ T L O S Z I STIT~lE. ,and A suDcc~r?zcctusIS.Schf. 

Sinea diadenm F a b r  is not  rare  with u s ;  this  insect h a i  
had a number of names. and  has been studied as S. ?nzclii 
spinos1ts 9 e  G , S.hispidz~sThuilb., and  8.~aptcctorizts 
Say. 1have a pair ot insects from t h ~ s  State lahelied HUT 
pactor c i l~ctz~s  Fabr.,  whicl-1 a re  probably n ha t  1s now k t~owi i  
as  LII~Zynscinctus Fab.  They a r e  of a beautiful pinkish-
white color, and  liave the l ~ m b s  banded with black. 

111tllr CORISINAthree species of Co~iscz~ssub fanlily are  

r,eyresented. CO~*L'SCZLS Kirby, a very corll- 
s ? ~ b ~ o ~ ~ o ~ ) t ~ a t z i s  
rnon a n d  curious iqsect, and  f o r m e r l ~  known as  C.ca~~adelz-
sis Prdv., 6 .  annulat~is  Reut ,  ~ v h i c h  is  very raw,  a n d  C. 
ferns Einn, ratllcr common. 

I n  the famlly PHYhIh'P'IDkE the sub-farniiy ~ H ~ ~ I A T I K A  

is represented by that  very common and curious i r~rcct  Phy-
mata Wol.t)ii Stal.  Phytnata el-osa, which 1s quoted as  com- 
mon throughout the Stale of New Jersey, I have never  found 
here. 

I n  the family TINGlTIDA3 and sub-family TIXGJTIKAI 
have Cor~dhz'caarquafu as O n e  of the lnost 

Thls species of Tlngis is found on the butternut,  a n d  was at 
one time known as  Ti?~gisjzcglandis pitch,  and  Dr. Riley 
foutlcl i t  0x1 the  whltc oak. 



Coryth~tcct c i l i a ta  Say, formerly known a s  T i~zgis  h f ja l ina  
H. Schf., is, I believe, the one so common on the button- 
m-ood, Platan?cs. I have a species taken from the  paper 
mulberry Brozcssonetia a n d  another species from Stophglea, 
both new t o  me. 

I n  the family ACAIL'THIIIFE a n d  sub-family CI~IICINA.ive 
h a r e  A c q ~ z t h i a  lectular ia  Linn.. which is very abundant  
ant1 well d~s t r thu ted  al l  over our  city. Tn the  family CAP-
STDABwe are quite well represented. P lag iogna thus  ob- 
scurus  Uhl. is very common. E13zscopus orlzatzcs Reut  is 
quite ra re ;  I have  only taken about a dozen specimens. 
G c ~ r g a n u sfzcsiformis Say is rather  common, and Hyaliodes 
?jitripennis Say is exceeding rare. 

Capsus a t e r  Llnn. is also rare, bu t  is conspicuous on ac-
c o ~ ~ n t  Orthops scutellatus Uh1. of its shining black color. 
is very rare  indeed; I have only taken about half ,z dozen 
specimens. Comptobrochis y r a n d i s  Uhl. is also very rare. 
Poecilocapsus goniphorus  Say. is very common; t h ~ s  has 
been known a s  P dislocatus S a y  and  P. nzelaxa~tthztsH. 
Schf. P. lineatzcs Fabr .  is more cornmon than go)ziphorus, 
ant1 destroys a grcat variety of plants. Poeciloscytus basal is  
Rrut . ,  formerly known a s  P. sericeus Uhl., is also common. 
Lygus  pra tens i s  Linn. ,  which rr~uch resembles the last,  is 
exceedingly common; this was formerly known as L .  lineo- 
laris Pol .  Beauv, and L. oblineatus Cay. Calocoris r a p i d u s  
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the time visible even to the n-tked eye, was convected with the 
distnrl~ances mentioned. 

The meteorolop~cal observations also presented 1:?uc11 that was 
interesting. The temperature on the west coast cf Soravay does 
not fall nearly so low as might be expected in such high lati- 
tudes. Even at  the North Cape the mean of the coldest month is 
only 23" F., whereas In West Greenland on the same latitude the 
temperature sinks every winter to - 40Q. As, hon ever, the dis- 
tance froni the coast increases, thetemperature falls rapidly. The 
minimunl observed at  G j e s ~  ar, near the R'oith Cape, is - 2 O  F. ; 
a t  Bossekop, 33 miles from the open sea, - 22°; and a t  Karazjok, 
fur t l~ei  south but 120 miles fiom the coast, - GOu. Thus the in- 
fluence oi the Gulf Stream, \r111ch prevents the fiords from freez- 
ing over, does not penetrate inland. The fall 04 snow i n  winter 
is not very large at  Bossekop, but also ~ncreases ton ards the in-  
terior. In very cold weather the snow does not come down in 
flakes, but talres the form ot crystals of ice, which, having no 
cohesion, are blon n about by e\ ery puff of nind. 

The Lapps may be divided into two classes, -the very poor 
fishermen of the coast and the nomadic Lapps of the mountains, 
who often possess considerable property. Of late years a third 
class has sprung up, which has settled in luwo iniand places, 
IIarasjok and Kautoke~no. At the beginning of Jrarch the Lapps 
gather to a great fair a t  Bossekop, ~vhere many thouband ptarmi- 
gan, several tons of reindeer flesh, beiides butter and tongues, 
change hands. Hrrr  Baschin drove to Karssjoli iti a reindeer 
sledge, a vehicle that requires a deal of management, in  order to 
inspect the dwellings of the Lapps settled there. The village is 

Say. is common, and  was formerly known as  C. ??~z~Zticolorsituated on a stream of the bame name, one of the headwaters of 
H. Schf. Ne?crocolpus yzubilis Say. is very rare  with 11s; I 
have b u t  three specimens representing it. Phytocoris  ex- 
imitcs Reut. is  also very rare, and  a species of Pf~yfocoris ,  
not determined, more common. Lopidea nzedia Say. is very 
rare, as  is Resthenia insignis  Say. Collar ia  wzeilleurii 
Prov., which Uhler  gives as  Trache lo~ni r i s  meilleurii  Prov. ,  
is quite rare. Leptopterna dolobrata  Linn.  is common 
everywhere where there are  grass and  weeds. LWris ofinis 
Reut.,  formerly known a s  AI. instabi l is  Uhl,, is not  conlmon. 
Trigonotylus ruficornis Fal l .  is rare  with us, maklog  about  
twenty species ot' C A P S I D B  taken here, which is probably 
only about one-third of t h e  species that  occur with us. 

OBSERVATIONS AT BOSSEKOP.! 

THEclose connection between the Aurora and magnetism in- 
duced Herr 0. Baschin to  accompany Dr. Brendel to Bossekop for 
the purpose of observing this phenomenon. On January first of 
t h i q  year they entered the Alten Fiord, a t  the end of which lies 
Bossekop. I t  is bullt on the slope of one of the raised beaches so 
corr~rnonon the shores of the fiord and In the adjacent valleys. 
An elevation of the shore amounting to 43 inches 1s said to hare 
taken place during the last fifty years, but the calculations are 
not beyond suspicion. Dr. Brendel succeeded In obtaining pho- 
tographs of different forms of the aurora,  the only ones at present 
in existence. Violent magnetic disturbances have often been ob- 
serred during d~splays of the Northern Lights, and the close rela- 
tion of these phenomena is further demonstrated by the fact that 
the centres of the arcs of light lie on the magnetic meridian, and 
that the corona, the most splendid form ot Aurora, lies in the 
magnetic zenith. The most remarkable disturbances took place 
on February 14, accompanied by an unusually gorgeous di-play 
of the Aurora, when the magnetic decl~nation was observed to 
Tar y more than 1 2 O  - the greatest deviation ever noticed -
within eight minutes. At the same time the disturbances in 
Europe and North America were so great that most of the self- 
registering instruments were unable to record them. It is not 
possible at  present to determine with ce~tainty the cause of these 
striking phenomena, but it  seems probable that the great sun-spot, 
se~-enteentimes as large as the surface of the earth, which wasat 

1 From t h e  Scottish Geographical Ilagszlne. 

the Tana, the second largest r i ~ e r  of Norway, and contains about 
200 inhabitants -all, with few exceptions, Lapps. Their dwell- 
ings are conical tents, 13 to 16 feet in diameter, with openings at 
the top to let out the smoke from the fire in tlie centre. Many 
Lapps own 2,000 to 3,000 head of reindeer. These people are not 
so powerful, intelligent, and honest as the Eskimo, and give the 
Norwegian Government much trouble through their propensity to 
steal reindeer. In  Karasjok Herr Baschin found Balto and Ravna, 
tlie two Lapps who accompan~ed Dr. Nansen on his journey across 
Greenland, and on his voyage home he inspected that explorer's 
new vessel, which is being b u ~ l t  a t  Laurvig. I t  has a nearly 
semi-circulac cross-section,and is rigged as a three-masted schooner. 
It is of 250 tons register, and is constructed almost entirely of 
German oak. A small engine will enable it to make six knots a n  
hour during calms. 

LETTERS TO THE EDITOR. 

.*, Correspondents are requested t o  be as brief as possible. The  writer's n a m e  
i s  i n  all cases required as proof of good fn i th .  

O n  request i n  adoance, one hundred copies o.f the nuinbe? conta in ing  h is  
cornmztnication will befurnislred free to a x v  correspondent. 

The editor mill be glad t o  p~hblish say q w  ' i es  consonant m i t l ~  the  c7~aractrr 

of thejo?hrwnl. 

Laboratory Teaching. 

INa recent number of S%ie?zcethere appeared an excellent arti- 
cle by Professor Chas. F. Xabery upon "Aims of Laboratory 
Teaching,'? in which occul.red the following sentence : " Probably 
the earliest attempt in this country to give systematic laborstory 
instruction, to classes of an7 magnitude, was made in 1865 at  the 
IIassachusetts Institute of Technology." 

Professor 3Iabery is surely in error upon this point, as such in- 
struction had been given the students of the Rensselaer Polytechnic 
Instituie for many years previous to the date quoted. Our present 
laboratory, whichis very complete and accommodates seventy-six 
students a t  a time in analytical chemistry, was built in 1862, to 
replace the one destroyed by fire in that year. Permit me to quote 
from a letter just received from Professor James Hall, geologist 
of the State of Xew York, who graduated from this institution 
many years ago: " In regard to systematic laboratory instruction 
in chemistry, I can only say thdt when I entered the Rensselaer 
School in 1831 there were already laboratories fitted u p  for giving 
systematic instruction in chemistry, and each student of the class 


