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ancl below a mountain, or within ariy other extended 
region. The difficnlty in the way of utilizing the 
masses of lead is the extreine minnteness of tlie at-
traction exerted by any n~anageable mass. OIL the 
whole, however, the latter melliod, in the hands of 
Bailey, Reich, aud others, has bee11 the more reiiable 
of the two. A few years since, tlie late Professor 
Von Jolly of RImiicli nndertooli to measure the atlrac- 
tion of a globe of lead about one metre irl diarrieter, 
upon a weight in tlle pan of a balance. Tlie arm of 
the balance was a t  a height of twenty-one metres over 
the Ieatlen globe, and tlie pan wllicll Iield tlie weight 
mas suspended by a wire of tliat lengtli. I t  mas bal- 
anced by a veight in the otlier par1 iinmediately below 
the balance, so that  the attraclion was exerted only 
upon one weight. 

A modification of Jolly's inethocl was recently de- 
scribed in a paper read before the Berlin academy of 
sciences, by Artliur ICijni~ and Franz Ricliarz. Tliese 
geritleirien propose t,lie follo~ving lnodification of tlie 
1011: suspension. They will cast a great blocli of lead 
in tlie shape of a parallelepiped. On the liorizontal 
surface of this blocli will be placed arl ordinary bal- 
ance, the scales of which shall swing very near the 
surface. A vertical hole will be bored through the 
block, directly nnder the point of susperision of eacli 
scale of tlie balance; and a, second pair of scale-pans 
will be suspended below tlle blocli by wires attacl~ed 
to the npper scale-pans, arid pnssing tlirougll these 
openii~gs. Tlius the balance mill consist of two pairs 
of scsle-pails, -one pair below, the other above, -
wit11 the leacleil mass between them. Tlie masses 
whose attraction is to be nleasured will be placed, the 
one in the npper, and the other in the opposite, lower, 
pan of the scales. The attraction of the bloclr will 
make tlie lower one lighter, slid the upperone Ileavier. 
The positions will tlieri be cllanged by rernoving the 
weiglit in the lower pan to tlie pan iinmediately above 
it, and vice versa. Then tlie attraction of the bloclr 
will rnalce heavier tlie meiglit which was before lighter, 
and vice uerscc, thus causing a difference in the weights 
an~o~rn t ingto fonr times the attraction of thc bloclc. 

I t  is proper to add that this \veiglling method is 
subject to a good deal of criticism.. So far as we are 
aware, its original inventor was Mr. C. S. Peirce, wlio 
proposed to utilize the IIoosac tunnel for the purpose, 
-to bore a liole from the surface of the earth verti- 
cally to the t~ulnel,  and use i t  for the passage of a 
mire to hold a weight supported by a balance at  the 
surface. I t  was found, liomever, tliat the air-car-
rents, and otlier sources of dist,urbances, were suclr 
as to render t l ~ e  metliod inapplicable. I t  is dificnlt 
to see how Von Jolly's apparatus could have been 
free from tile same difficnlty. The attraction of Eiis 
leaden spliere could o~i ly  have beer] one five-millionth 
part of tlie weight, -a fraction wliicll is aboat tlie 
extreme limit wit11 which it is possible to effect a 
weigliiiig n~ lde r  the most favorable co~lditions. With 
a bloclc of ariy rrlanagcable size, the attraction by the 
nlethod of Kiinig and Richarz will hardly reach a 
rililliontll part of the weight. Still the authors are 
making arrangements to execute their experiment, 
and pllysicists will loolr with interest for its result. 

THE P R E ~ I I S T O I ~ I CCOlVCI1ES.S A T 
LISB0AT. 

THEprcilistoric studies i n  Portugal of the 
late lalnented Carlos Ribeiro have already been 
b r o ~ ~ g l i tto  our reatlcrs' noticc (Science, Dec. 
14, 1853). 1Ie was thc lending spirit' a t  thc 
Lisbon congress, a s  well as  i ts  gcnernl secre-
t a r y ;  and liis long illness clatiug from that  
tinic, ancl his dcath, wliich took placc Kov. 13, 
1882,account for tllc clelay in  tlic appearance 
of tliis long-espectccl ofEcial report. It has 
now been givcn t o  tllc world in tlie most sntis- 
factory manner, with beantif~ll t ~ - p o g r a p l ~ y  and 
ample illnstrations, unclcr the cliargc of big. 
Dclgado, who has succeeclccl t o  tlic position of 
director of tlie Geological b~lrearl of Portugal. 
T h e  freshness of it ,  liomcrer, i.; somewhat im- 
pairecl, owing t o  tlie full rBst~m6 of the pro- 
cccdings, that  was gircn by Cartailhac in  the 
iWcctLriucirn, Norember and December, 1880. 
aiicl by I'rofessor Bcllucci, a t  even greater 
length, in  L'c~rchioio pey l'al~tropologicc,e I'et-
~zoloyict, rol .  xi.  fasc. 3. 

It was undcrstoocl that  thc  chief interest of 
tliis congrcss mould centre abont thc cliscus- 
sion of the first question proposed : "Are  there 
any  l)roofs of tile csislcncc of inan in Portugal 
during tile tertiary cpoch ? " llibciro slid the 
Portuguese geologists desirecl that  foreign gc- 
ologists and prehistoric arclieologists s l i o ~ ~ l d  
r is i t  and tlloroughly sttidy a t  least one of the 
localities from which the sr~pposecl tertiary 
flints hacl mainly come. All tliis was nccom- 
l?lisliccl, ancl thc results are  nlreacly well linomu. 
A n  excursion (somewllat of tlic nature of a 
picnic) was made to the desert of Otta , '  
abont thirty nliles north of Lisbon, where Pro- 
fessor Cellucci of Perugia ihuncl in place, i11 a 
nlioce~ie cleposit, a flint flake with n well-1n:~rlred 
' bolb of percussion.' This  was seen by sev- 
eral witnesses before i t  was cletached, ancl by 
iiinny csperts  was pronounced t o  be of un-
cloubted human origin. T o  the writer, hom-
crer ,  the engmvecl figare of it  does not appear 
entirely conrincing. Upon their retnrn, the 
series o f  flint objects discorered in this locality 
by  Iiibeiro, during the past twenty years, was 
submittccl to the judgment of n coinmission of 
nine experts. Their report, ancl the discussion 
that  ensued thereupon, tlerclopecl n great  dif- 
ereace of opinion. Upon the geological ques- 
tion all were i n  accorcl wit11 the Portuguese 
geologists, that the locality was t l ~ e  shore of a 
iniocenc lalie. I n  regarcl to  tlie archeological 
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lxoblein, inany refrisecl to aclmit the hurnan 
origin of the flints ; arnollg them Johil Evans, 
whose competency to l)ronouncc an opinion 
cannot be clucstioaed. Of those nho believecl 
them to be the work of men, some thought 
that they mere of more recent origin than the 
becls in mllicll t l l c ~  were fou~lcl. I11 their juclg- 
ment, the flints came from tlie surface, anel liacl 
been maslled bx floods into crevices prcl iouslx 
existing in tlie miocc~lc claj s. Thus thc qrles- 
tion was practically left in the same coiiditioil 

neolitllic periocl. Great quantities of lliilllaii 
bou6s were Soand, auil mally of tlieln were 
brolren, as  if to extract tlie marron-, and cal- 
cinecl, precisely lilic those of ni~imals 11sed for 
food ; so that the explanation ol' cannibalism 
at once suggests itself. Ilut as poLleiXy, pol- 
islied stone axes, aiicl otllcv iii~plcinents and 
orliaineilts were also founcl nit11 tliern, Car- 
tailhac stoutly ~naint:linccl the theol-1 that the 
cavern 11:id bcen used as :L place of scpaltnre. 
Altl~ougll calinibalisiil lias uncloubletily been 

in which it stoocl I ~ e f o ~ e  1)lactisecl by many modern snv:lge its: tile sanguine I~elievecl races, 
that tlie csistellce of the tertinml nzclth linii been existellee among the prehistoric peoples of 
tiemonstratecl, ~vhile the cautious waitecl for western Europe is 111nch c1isl)nled. A11 a i~i -  
fiirther evidence. W e  clo not find in the ~ ~ c p o r t  lnatecl cliscu-;sioil upon this point, and a refcr-
any tliing esse~ltial arlclecl to the abstracts of 
the various arguments tliat have been p r e ~ i -
ously p~~blishccl ; ailcl the eclitor apologizes for 
not haviag given any figures of tlie particular 
ol~jects that server1 as the basis for discussion, 
on tlle grou~~cl,  that, as Riheiro llad not made 
tile necessary selection, he fenled to clo it him- 
self, lest he might by chance omit some capital 
piece of eviclciice. 

Many important papers in various dcpart- 
ments of archeology, read before the congress, 
arc liere given at length, of which me h a ~ e  
only space to alluclc to a few, especially such 
as relate to tlie antiquities of I'ortrigal. 

The pul)lic:~tion of the carefill account of the 
researches of Sen. TTasconcellos in tlie valley 
of the Douro, witli tlie accompanj ing plates, 
mill hare a tendency to aclcl Portugal to the 
list of the countries of Europe ill ~vhicli .the 
quaternary gravels liavc yicldccl liulnan imple- 
ments. The ol~jects founcl coilsist of a iium-
her of cry rude qnartzites of tlie St. Aclieul 
type, which, hoverer, soillc of the melnbcrs 
refused to admit to be artificial a t  all. Tlius 
far, no ac-orgai~ic remains lia\re bee11 f o ~ ~ n d  
conllmnj ing them in this locality ; hut in a 
cavein a t  Fnrninha, near l'cniohe, 011 Cape 
Carvoeiro, Sen. Delgado has discovered a cle- 
posit of quatclnary gravel, ~vhich l ~ a d  been 
iatroduced by a natural opening in the roof, 

eiicc of the facts alicl arg~uncnts to a cominissioil 
of experts, resultecl in abont an equal division 
of opinion. 

bell. Itibeiro gave an account of his ex11101 a -
tioil of ltitcl~cn-n~iclclcns situated on the sou111- 
ern bailli of the Tagas, abont forty miles a b o ~  c 
Lisbon. The largest coverccl an area of some 
three hunclrecl feet by a hnndved ancl eighty, 
ancl n-as about twenty-one feet thicli in its 
deepest palt. Tile most remarliable circnm- 
stance coilliectecl with it was tlie cliscovery, in  
this restricted space, of no less thau a liunclred 
ailcl twen1,g' hutnai~ slteletons, ~ ~ ~ i t l ~ o ~ i t  any of tile 
usnnl objects that accompany prehistoric inter- 
ments. Not a trace of po t t eg  was fo~incl, ailcl 
SLICII iml~lcmcnlsas were met ~vith -n7cre of t l ~ e  
rudest desciil)tion, ~nacle of qnartzite or flint 
ancl bone. ;\"iany bones of animals n-ere scat- 
tered througllout the mass, but none of clomcstic 
aiiimals cscept the clog. Like the liitclicn-
rnicldens of Den~narli, these seeill to belong to 
the 5 ery beginning of t l ~ c  ncolithic period. 
Tlic stuclj of tile cr:~nia fo~~ncl  i11 them, sliom~s, 
according to Quatrefages, a type quite clistiilct 
fro111 that of Cro-Magnon. 

A11 entcrlaiiliag pal~er by Sen. Pedroso gives 
an account of certain 1,opular forills and CLIS-

toms ill -tefcrcnce to ~narri:lge, still liagerli~g in 
out-of-the-way ~il1age.s in Portugal, whicli seem 
clircctly traceable to the anciei~t practices of 

and iil this he fountl :L fragment of a l o ~ c c ~  polyanclly ancl 1narri:igc by force. 
hullla11 jnw, together with a fine specimen of a 
flint axe of the St. Ache~11 t j  pe. Tliesc arc 
all tlle illstances given of the clisco~ cry, of ves-
tigcs of the yziater?za7y vzn?L in POIt ~ ~ g a l ,a1-
though Sen. Ribeiro, in liis opening address, 
alludes to thein as liavilig bcen made in t l ~ e  
r a l l e ~of t l ~ e  Tagus, in the district of Alemtcjo, 
and near Coimlora. 

One of the most interesting papers is Sen. 
Delgaclo's ll~etlloclical alld 11ieid narr:ltive of 
his exl~loratioll of the cavern of Furninha, ancl 
of the cliscoveiies made in it pertaining to t l ~ e  

Tile recent cliscovcrics by Dr. Pr~uliBreb in 
la Lozere, of several sepnlcllr:~l caverns con-
taining bones, in soine of wllicll stone arrow-
lleacls are still embcddecl, are briefly ~lotccl. 
As  tlic crania are all purely clolichoceplialic, it  
is  a fair infe~ence that n e  have here proof of n 
sti,t~gglek~etmeei~the early race of Cro-Alagoon 
and a brachgceplialic, iieolithic race of dolniea- 
bnilclcls vho  were acqt~aiiited with the use of 
the bow, since tlie ariow-heads precisely rc-
semble those found in the doln~ens. 

We regret that we have no space to allude 
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to any more of the many valuable and impor- 
tant papers contained in this handsome volume. 

The parliament of Roumania, upon the plea 
of poverty, has cleclined to extend an invitation 
to the congress to hold its next session the 
present year at  Bucharest, which the leading 
members, under the initiative of the Baron cle 
Baye, had selected as the place of meeting. 
We  learn, however, that arrangements have 
been made for it to take place at  Athens in 1886. 

HARI'LEBEN'S LIBRAIZY OF ELECTRI-
CAL TECHNOLOGY (ELEIITROTECH-
NISCHE RIBLIOTHEK~.  

THEadmirable collection of treatises pub-
lishecl under this title was originally anno~inced 
to contain ten volumes ; but the number issuecl 
has already reached tmentj -six, ancl others 
are stnted to be in preparation. Slnlost every 
subject relating to electricity receives atten-
tion, including telegraphy, telephony, electric 
lighting, and electroplating; while certain 
topics are very minutely discussed, as, for e s -  
ample, electrical concluctors. electrical cloclis, 
the medical uses of electricity, ancl its appli- 
catioiis to military purposes. The various 
volnmes, while necessarily somewhat unequal 
both in merit and in importance, are yet all of 
them of substantial value ; and it is much to 
be desirecl that they may, in part at  least, be 
translated into English for the benefit of that 
large class of readers who are desirous of se-
cnring information at once elementary and 
accnrate. This has, indeed, already been clone 
in the sase of the initial volume of the series,-- 
that on dynamo-electrical machinery, by Glaser- 
De Cew, which has been translated by Dr. Pa- 
get Higgs, and which, notwithstanding some 
minor slips, is by far the best treatise of its 
size upon the specific matters which it cliscusses. 
The treatise on instruments for electrical meas- 
urements, by Wilke, contains some interesting 
clescriptions of special forms of gzzlranometers 
ancl electrometers ; as, for example, the aclmir- 
able dead-beat galvanometers with bell-shapecl 
magnets made by Hartmann and other Cierinan 
maliers, the special form of Thomson galvanoin- 
eter made by Siemens & Halslie, ICohlrausch's 
torsion electrometer, ancl Zollner's bifilar elec- 
trometer. Zech's Elektrisches formelbuch ' 
is of very high gracle, ancl contains much in- 
formation that is not easily fonncl elsewhere in 
a collectecl form. I ts  topics are :~rrangecl al- 
phabetically ; and it contains, in an appendix, 
a brief electro-technical dictionary giving the 
eq~~ivalentelectrical terms in German, French, 
and English. I t s  scope will best be inclicated 

by a brief reference to a few titles selected 
almost a t  random. Under 13assole ' we fincl 
a general clisc~lssion of the effect of a circular 
current on a magnetic needle, including the 
tangent, sine, ancl Helmholtz-Gaugain galva- 
nometers, together with the cosine galvanometer 
of Professor Trowbridge ; tlie latter assignecl, 
however, to Obach and Denzler instead of to its 
real inventor. The article 'Dampfung ' gives a 
demonstration of the formulae for the clamping 
of a magnet ; and under Schwingung ' there is 
given the cleriration of the various formulae for 
vibrations, including vibration with damping 
and aperiodic motion. Another valuable work 
is that of Tumlirz on potential. Volume s x .  or 
the library contains a bibliogralshy of electricit~ 
from 1860 to 1883, with special reference to tecli- 
nical electricity. Among the more timely of the 
works relating especially to the industrial appli- 
cations of electricity are those by Japing on the 
electrical transmissioii of power, ancl ICrimer on 
electrical railways. The volume relating to mul- 
tiple telegraphy not only contains the duplex ancl 
quadruplex systems, but also the multiple sys- 
tems of Meyer, Granfeld, and Balldot are cle-
scribed at  length. Tlie American systems of 
Gray and Delany are not noticed, certainly a 
most unfort~ulate omission. The last volume 
issuecl, that on cable telegraphy, is the most 
comprehensive treatise 011 the subject that we 
linow, and is particnlarly raluable, as works 
relating to it are so few. 

RECENT GOVERNAIENT IZEPOR TS. 

WE regret that we are obliged to note s 
deciclecl degeneration in the Bulletin of the fish- 
commission. What might and should proper- 
ly be one of our most important government 
reports each year becoines less valuable. The 
present volume, although it contains several 
important scientific contributions, is in the 
main made up of unimportant letters, of ra l~le  
to very few people so far as we can judge. 
The first hundred and fifty pages are entirely 
occupied by lists ancl tables by the editor, 
not one of which is of importance to any class 
of people. Tlrhat, for instance, can be tlie 
possible use of "A list of the blank forms and 
circulars of the U.S. fish-commission," which 
alone takes 1113 twenty-one pages? Judging 
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