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Delaware, and has obtaiiied stone implements from various points, 
hcth personally and by interesting friends and residents in the v,,orli 
he was engaged upon. H e  has also made a coilectio~l to show the 
character and relation of the peat to the river-deposits, and in vari- 
ous ways has made a thorough study of the connection of the 
river-stations with the early inhabitants of the shore. 

Mr. Cresson's investigations have also been carried on in relation 
to the paleolithic implements found in the gravel, and he has been 
so fortunate as  to discover two specimens i i z  situ in the oltier 
gravel near Claymont, Newcastle County, Del. I l e  also, in com-
pany with Mr. Thompson, made a visit to Indiana, and exanlined 
the gravel on White River above Medora in Jaclison County. Here 

, 	he was so fortunate as  to find a large paleolithic implement of gray 
flint, in place in the gravel of the bluff of the east fork of TVhite 
River. A rudely ch~pped implement, probably of later date, was 
also found in the gravel about a mile distant from the first, and 
was presented to the museum by Mr. Thompson. 

Mr. Cresson has prepared a full account, \vhich will soon be 
printed, of the discovery of these implements. In  the mean while 
it is only necessary to call attention to the importance of these dis- 
coveries in relation to the distri!~uiion of paleolithic man in A n ~ e r -  
ica. T h e  value of the material for this purpose cannot be  over- 
estimated, containing as  it does nearly all the implements Itnown 
from the New Jersey gravels, in the Abbott and Lockwootl collec-
tions, the two specimens from Delaware and one from Indiana in 
the Cresson collection, the two from Ohio found by Dr. Metz, and 
the Babbitt collection fro111 3Iinnesota. For comparison with 
these, the museum has numerous specimens from the gravels of 
France and Englantl. 

Professor Putnam's remarks on the results of his researches on 
the  Serpent hIound will be read with interest. H e  says, -

" W e  have discovered rnany facts pointing conclusively to con- 
siderable antiquity in the occupation of the region about the Ser- 
pent hlound. W e  know historically that a hundrecl years ago the 
region was inhabited by Indians, and we have found graves that 
probably belong to that time, or i~n~nedia te ly  it, and we 
have also found another class of l~urials having every indication of 
far greater antiquity. Here upon the Serpent Mound Park, the 
property of the museum, and not far  from the Serpent, are three 
burial-mounds with two entirely different methods of burial. Here 
are a village site and a burial-place occupying the same area. A 
recent and an early period are everywhere evident as the esplora- 
tion goes on. Every thing relating to the co~istruction of thegreat  
earthworlr points to anticluity. The  signs of the later occupation 
of tlie region about it have nothing rernarlcable : simple ash-beds 
where the dwellings stootl; burials in the black soil, with or with- 
out protecting stones about the graves ; no elaborate structures or 
indications of special ceremonies in connection with tlie burial of 
tlie clead ; intrusive burials in a conical burial-mount1 ;-every 
thing, on the one hand, pointing to a recent and not long-continued 
abode upon the spo t ;  on the other hand, antiquity and special 
ceremonies ; -a conical rnouiid of consiclerable size, erected as  a 
monument over the body of a single person, buriecl after sorlie 
great ,ceremony in connection with fire ; another mound under 
which were four graves (one deep clonn in the clay under many 
large stones ; three others over this, with large stones about tlie 
graves and over them, and a mound of earth over all) ; in another 
instance a grave deep in the clay, with flat stones at  the bottom, 
upon which the body was placed, and over the body rnany large 
stones, covered by the black soil of recent formation; and in t!iis 
black soil, over the stones, a grave of tlie later period ; in another 
place, wider the black ancl recent soil, stones irregularly placed 
upon the clay, marking graves, or places where fires were rnacle ; 
two and three feet under these once surface-piles of stones, tlie 
graves, wit11 skeletons so far decayed that only fragments coulcl be 
secured (in several instances only the outlines of the bones could 
be traced in the clay ; in some cases the bones in part were pre-
served by the infiltration of iron, ancl the crerices in the clay about 
the bones Ifrere filled with limonite, -all showing great anticluity 
in contrast to the more recent burials). These older burials were 
made in connectio~i with ceremonies (luring which fire played an 
important part, as  shown by the burial of ashes and burnt materials 
with the  bodies, and also by the stone fireplaces near the graves. 

In several of these ancient graves, objects were found similar to 
those which we have obtained in the ancient inounds of other 
parts of the State. I n  the recent graves, \vith the skeletons just 
under the I-ecent black soil, only now and then an arrow-point of 
f l~nt  or a stone celt was found, with fragments of rude pottery, 
such as  are distributed over the surface of the village site. In the 
ancient graves not a fragment of pottery was found. I n  one of 
the oldest graves containing two sl;eletons were nearly fifty stone 
implements and several ornaments, among tliein one cut out of a 
crystal of galena. 

"Of the two periotls, our explorations hare  sho\vn that it can 
hardly be questionetl but that the Serpent Mound \vas built 11y the 
people of the first, that it w;is corinectetl with their beliefs and their 
ceremonies, and that in its sacred precincts some of their dead were 
buried. 

"Th i s  seems to be the legitimate conclusion reached by our 
work to this time. I shall still have time for further explorations 
before leaving this interesting spot, and there is much to he  done 
in the irnmecliate vicinity another year." 

K O T E S  ON T H E  U S E  O F  GRATINGS.l  

T H E  ghosts are very weak in most of rny gratings. They are  
scarcely visible in the lower orders of spectra, but increase in in-
tensity, as  compared with the principal line, as the square of the  
order of the spectrum : hence, to avoid them, obtain magnification 
by increasing the focal distances instead of going to the higher 
orders. T h e  distances from the principal line in my gratings are 
the same as  the distances of the spectra from the image of the slit 
when using a grating of 2 0  lines to the inch. They are always 
symmetrical on the two sides, and about 2, of an  inch for theviolet 
anti & of an inch for the red in a grating of 21 feet 6 inches radius 
in all orders of spectr-a. \\Then the given line has the proper ex- 
posure on the photographic plate, the ghosts will not show, but 
over-exposure brings them out faintly in the third spectrum of a 
zo,ooo g ~ a t i n g  or the sixth of a ~ o , o o o  one. They never cause any 
trouble, as they are easily recognized and never appear in the solar 
spectrum. In some cases the higher orders of ghosts are quite as  
apparent as  those of the first order. 

T h e  gratings with 10,000 lines to the inch often have better defi- 
nition than those of 20,000, as  they take half tlie time to rule, and 
they are quite as  good for eye-observation. They can also be 
used for photographing the spectrum by absorbing the overlying 
spectra, but there are very few materials ~vhich  let through the 
ultra-violet and absorb the longer wave-lengths. The  ~ o , o o o  grat-
ings liave tlie advantage, however, in tlie measurement of wave-
lengths by the overlapping spectra, although this me:liod is un-
necessary since the completion of rliy map of the spectrum. Cy 
far the best is to use a 20,000 grating, and ol~serve dowlt to the 
D line by photography, using erythrosin plates from the F line 
clown to U. Below D, cyanirle plates can he used, although the 
time of exposure is from ten to sixty minutes with a narrow slit. 
The  solar spectrum exteilds to wave-ler~gth 3,000, and the map 
has been continued to this point. Beyoncl this, the coincidence 
with the solar spectrum cannot be usecl, but those of the first antl 
secoiid or second and third spectra can be. 

Some cornplaints have been ~nacle to me that one of my gratings 
has no spectrum beyoncl 3,400, even of the electric arc. I liave 
never found this the case, as  the one I nse gives wave-length 2,200 

readily with thirty minutes' exposure on slow plates, requiring five 
minutes for tlie most sensitive par:, antl using the electric arc. 
TVith sensitive plates, the time can be iliminishetl to one-fifth of 
this. 

For eye-observations, a very low power eye-piece of one or two 
inches focus is best. This, with a focus of 21  feet 6 inches, is 
equivalent to a plane grating with a telescope of a power of 100 or 
200. 

In measuring the spectra, an orclinary divicling-engine, with 
errors not greater than of an inch, can be usecl, going over 
the ineasurements twice with the plate rerersetl between the sepa- 
rate series. T h e  plates are on so very iarge a scale, that the micro- 
scope must liave a very low power. T h e  one I use has a I-inch 

1 From Johns Hopkins University Ciicu!als, i\Iay, 1689. 
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objective and a a-inch eye-piece. T h e  measured part of the plate 
is about a foot long, the plates being 19 inches long. 

All the spectrum photographs taken at  different times coincide 
perfectly, ant1 this can be used for such problerns as the determi- 
nation of the atmospheric lines. For this purpose, negatives a t  
high and low sun are compared by scraping the emulsion off from 
half the plates, and clamping them together with the edges of the 
spectra in coincidence. T h e  two spectra coincicle exactly line for 
line except wliere the atmospheric lines occur. 

This method is specially valuable for picking out impurities in 
metallic spectra, using some standard impurity in all the sub-
stances to give a set of fiducial lines; or, better, obtaining the co-
incidence of all the metals with some one metal, such as  iron. 
Malting the iron spectrum coincitle on the two plates, the other 
spectra can be  compareti. This is specially possible, because the 
focus of a properly set up concave grating need not be altered in 
years of use ;  for, when necessary, it can be adjusted at  the slit, 
keeping the distance of the  grating from the slit constant. 

T h e  spectrum of tile carbon poles is generally too co~nplicated 
for use with any thing except the more pronounced lines of metals, 
there being, a t  a rough guess, ~ o , o o o  lines in its spectrum. How-
ever, in pl~otographir-ig metallic spectra, but few of t!?ese sho\v on 
the plate, as  they are mostly faint. T h e  spark-discharge gives very 
nebulous lines for the metals. 

Most gratings are ruled bright in the higher orders ; but this is 
more or less difficult, as  most tliamond-points give the first spec- 
trum the brightest. Indeetl, it is very easy to obtain ruling \vhich 
is immensely bright in the first spectrum. Such gratings might 
be  used for gaseous spectra. Short-focus gratings of five feet radius 
of curvature, very bright in the first ortler, require only a fraction 
of a second exposure for the solar spectrum, and the speci.rum of 
a gas  can be obtained in less than an  hour. 13. A. R O T J ~ L ~ Y N D .  

N O T E S  AN11 NElVS. 
A SCHOOL for boys will open Wednesday, July 3, 1889, at  North 

Edgecomb, Me., ant1 will continue through the long vacation, I t s  
primary object will be to fit boys for the college-atlmission esami- 
nations in the fall ; but others who desire to advance in their 
studies, or to make up tleficiencies during the summer, will there 
find an excellent opportunity. Especial attention will be paid to 
those \vho ha re  been conditioned in the spring examinations. T h e  
staff of instructors will consist of four Harvard graduates, who are 
specialists in their several clepartments, and experienced tutors. 
T h e  location affords good fnci!ities for tennis and base-ball, as  well 
a s  for boating, bathing, and fisliing. As  an experienced man will 
have special charge of the out-of-door sporis of tile students, a few 
boys will be  received who do not wish to stutly, but \vho desire to 
pass the summer, or a portion of it, in  a pleasant and healthful 
locality which conibines country and seashore advantages. For  
further particulars, address Louis L. Hooper, Ilarvartl University, 
Cambridge, Mass. 

- I t  has been announced that in the event of the  final loss of 
the  McGraw-Fiske suit, involving $~, joo ,ooo,  bequeathed to  the  
library of Cornell, Mr. Henry \V. Sage of Ithaca ivould pay for 
the library builtling, to cost over $2oo,ooo, on \vliich \vork has 
begun. But it has not been made public till now, that, in addition 
to standing the cost of the building, Mr. Sage offcrs, if the suit is 
lost, to  give the library an endowment of $3oo,o00. Ii the h1cGraw- 
Fiske suit is won, as  is confidently expected, Mr. Sage's half a 
million will probahlg come to the university for other purposes. 
T h e  giving of this sum cvill make hIr. Sage's be~lefactions to the 
university a~noun t  to  about $r,ooo,ooo in cash, besides counsel and 
services. 

- In  the Af~zerica~zJoztrnal Sciefzcefor March, 1887, ancl the of 
Loitn'an, Dzrblin, and Edifzl.zrrgh PhiZosc~hical lWnga.zl;rzz for 
the  same month, Mr. Henry A. Rowland has published a list of 
standard wave-lengths, as  far as  could he  observed cvith the eye, with 
a few imperfectly observed by photography, the whole being re-
duced to Bell's and Pierce's values for absolute wave-lengths. Mr. 
Bell has  continued his measurements, and found a slightly greater 
value for the absolute wave-length of the D line, and Mr. Rowland 
has reduced his standards to the new values. Nearly the whole 

list bas been gone over'again, especially a t  the ends around the A 
line and in the ultra-violet. The  wave-lengths of the ultra-violet 
were obtained by photographing the coincidence with the lower 
wave-lengths, -a method which gives them nearly equal weight 
with those of the visible spectrum. T h e  full set of observations 
will he published hereafter, but the present series of stanclarcls can 
be relied on for relative wave-lengths to  .oz division of Angstrom 
in ~ n o s t  cases, though it is possible some of them may b e  out more 
than this amount, especially in the extreme red. As to the ab- 
solute wave length, no further change will be  necessary, provided 
spectroscopists can agree to use that of Rowlantl's table, a s  has 
been done by many of them. By the method of coinciclences ~ v i t h  
the concave grating, the ware-lengths have been interwoven with 
each other throughout the whole table, so that 110 single figure 
could be changed without affecting inany others in entirely differ- 
ent portions of the spectrum. T h e  principal difference from the 
preliminary table is in the r e d ~ ~ c t i o n  to  the new absolute waue- 
length, by which the  wave-lengths are about I in So,ooo larger than 
the preliminary table. I t  is hoped this difference will not be felt by 
those who have used the old table, hecause measurements to less 
than . I  division of Angstrom are rare, the position of the lines of 
many metals being unltno\vn to a \vhole division of r2ngstriim. As 
the new map of the spectrum has been made according to this 
new table, there seems to be no f i~r ther  reason for changing the 
table in the future. No attempt has been made to reduce the 
figures to  a vacuum, as the index of refraction of air is imperfectly 
known ; but this should be done \vhere numerical relations of time 
period are desired. In the column giving the  weight, the primary 
s ta i~dards  are marked S, and the other numbers give the number 
of separate determination of the -vvave-length, and thus, to some 
extent, the weight. Many of these standards are double lines, and 
some of them have faint components near them, which makes the 
accuracy of setting sinaller. 'This is specially the case when this 
con~ponent is an atmospheric line whose intensity changes with the 
altitude of the sun. T h e  principal doubles are marked with d ;  
but the examination has not been completed yet, especially at  the 
red end of the spectrum, and a table of the standard wave-lengths 
is given on p. 78 of the May number of the " Johns Iiopkins Univer- 
sity Circulars." 

-Schneider & Co. of France have recently taken out a patent, 
as  we learn from The E?~zizeerzizg a& 11dZ'~zzi?gYour~zal,for 
manufacturing steel containing a variable portion ol copper, which 
is to be  used in nlalting arti!iery of large caliber, armor-plates, rifle- 
barrels, and projectiles. Ortlinary copper is used for the purpose, 
care being taken to prevent it from oxidizing before it is mixed 
with the steel in the crucible ; and the composition contains two to 
four per cent of copper, the alloy being capable of far more resist- 
ing power and more elastic and m~l l eab le  than simpie steel mould 
be. This new inaterial will also probably be valuable for making 
girtlcrs for buildirlg-purposes and ship-plates. 

-i\Zr. J. S .  Rmes, in writing of the concave grating in theory 
and practice, says a word as  to the difficulties of ruling gratings, 
which may explain why so many orders received at  the Johns Ilop- 
kins University for gratings remain unfilled. I t  takes months to 
make a perfect screw for the ruling-engine, but a year may easily 
be spent in search of a suitable tliamond-point. T h e  patience and 
skill recjuired can be  imagined. Fo r  the past year, all attempts to  
iincl a point for the new ruiing-engine have faiiecl ; and it is only 
within a few clays that one has been found. Most points make 
more than one " furrolv" at  a time, thus giving a great deal of 
diffused light. Moreover, few diamond-points rule with equal ease 
and accuracy up liill and tiown. This  defect of unequal ruling is 
especially noticeable in srliall gratings, which should not be used 
for accurate work. Again, a grating never gives symrni:trical spec- 
tra, ant1 often one or two particular spectra take all the light. 
This  is of course clesirable, if these bright spectra are the ones 
which are to be  used. Generally it is not so. These intlividual 
peculiarities of gratings were fully treated 11y Professor Rowland 
in his lectures during the spring term of 1888, and have been em- 
bodied by him in a complete mathematical theory of the grating, 
which he has nearly ready for publication. I t  is not easy to tell 
when a good ruling-point is found;  for a "scratchy " grating is  


