
SCIENCE. 

innervation feeling. Their opponents point out that with the loss of 
sensibility goes the loss of power to move, making an innervation 
:feeling unnecessary. How can these two classes of facts be rec- 
,onciled and brought under one law ? 

In answer to this query, kZ. Binet has a useful suggestion to offer. 
I t  has been shown that among hysterical patients with anzestheti- 
ca l  regions a physical or psychic stimulus increases motor power; 
acts dynamogenetically, as  F t rb  puts it. May not the opening of 
the eyes act in the same way with sonie patients, and this re-en-
forcement be unnecessary with others? In support of this view is 
the observecl fact that in a patient whose right art11 was anzesthetic, 
and who coultl not move this arm as  desired with her eyes closetl, this 
closure of the eyes hat1 a lilte effect upon the sound left arm. In 
both cases the movernents were slow, inexact, hesitating, more so 
with the tiiseased arm. Intermediate cases occur in which the 
withdra\val of the eye weakens the power of moverrient \vithout 
destroying it, thus showing the characteristic individual variations 
of this re-enforcing polver. hloreover, the ~noveinents of alms-
thetic limbs have, according to IM.Binet, been wrongly interpreted. 
Although such patients are unaware of passive movements, yet 
these are physiologically registered in their nervous system. This 
is shown by the fact that a movement thus passively matle by 
guiding the patient's hand will be reprotlucetl by her voluntarily. 
She does not linow tvhat motions have been made with her hand, 
but her brain-cells reproduce the same motions. W e  must admit 
tha t  movements can he voluntary without being conscious. In 
conclusion, 31. Binet gives the opinion that the supposition of a 
feeling of innervation acting cent!-ifugally is as  !.et an ungrounded 
one,  antl expects much light fl.0111 future research. 

MF:&~ORYO F  - In the R e v ~ ~ e  for~IOX-E%R.IENTS. I'lzi%osojhiy~~e 
May, Professor Beauriis descrii~es an interesting series of euperi-
ments upon the melnory of ~nuscular  movements. The  experi-
ments form part of a more extended research upon the mem-
ory of sense-impressions in general, ant1 are concerned with 
t w o  questioris. The  first relates to the accuracy with vvliich the 
*length of lines d r a ~ n  without the aitl of the eyes can be repro- 
duced ; the second, to the repl.otl!iction of angles under similar 
"conditions. A line is tlrawn, anti, after an  interval of frorn five 
to fifty secontls, the attempt is made to draw a secontl line equal 
to the first, making it with a little stroke to distinguish it from the 
first. Another method was to make a clot move over a distance 
.and malie a second dot ; in the reproduction to n~alte a small cross 
niove over an  equal distance and malie a second cross. In another 
series two lines were drawn making an angle with one another 
such as  <, and the attempt made to draw another brolien line with 
t h e  same angle. In this test right angles were avoitled a s  being 
too definite an iml~ression. Care was taken not to have the sub- 
ject know the results, as  this would bring about a more or less un- 
.conscious rectification of the errors committed. I'rofessor Beaunis 
describes his memory as  a good one, ant1 nientions that the experi- 
ments were made in the eirening before going to bed, or when 
awaking in the night or in the morning, \vhen he was undisturbed 
by outside noises. T h e  strain of fixing the attention on so minute 
a n  impression for more than a few seconds he found very.consitler- 
able, often inducing feelings of vzalai~e. From his observations 
(to be publishetl in cletail later) he dra\\,s three general concl~~sions,  
confessedly of a tentative character. I .  The  memory of the move- 
ment does not lapse frorn consciousness gratlually. T h e  meniory- 
image does not fade out little by little, but vanishes rriore or less 
sucldenly. There is here an analogy with the reverse process, that 
of recalling a forgotten in~pression. W e  have a wort1 on the tip o f  
the  tongur, when sutltlenly it loo~ns  into consciousness. 2. \%'hen 
it is no longer possible to recall by a purposive effort tile line drawn, 
-when, for example, one does not even remember whether the 
angle drawn was acute 01- obtuse, - the hand will none the less, 
within a given interval, draw a line closely approximating the origi- 
nal. There is an unconscious memory which in turn loses its ac- 
curacy. There is thus a phase of con.scious memory, succeecled by 
a period of unco~~scious  (organic) memory, in turn giving way to a 

more or less complete forgetfulness. 3. There are sudden varia- 

tions in the accuracy of the reproductions from one moment to 

another. These follow no definite law, but are cloubtless influenced 

by variations in subjective conditions. 


E L E C T R I C A L  SCIENCE.  

Some New Primary Batteries. 

AMONG the primary batteries that have lately appeared, two- 
one an English ant1 one a French invention -deserve special no- 
tice. The  first of these is an invention of 54. Weymersch, and is of 
the ordinary Bunsen type with zinc and carbon electrodes, the im- 
provement consisting in the employment of a new depolarizing 
fluid, which grratly increases the constancy of the battery. T h e  
Bunsen and bichromate cells give a high electro-motive force ; but 
they are not constant under heavy tlischarge, the electro-motive 
force falling considerably. T h e  Weymersch battery, according to 
some tests published in the Lontlon Elec t r ica l  R e v i e w ,  has an al-
most constant electro-motive force for a heavy discharge extentling 
over a consitlerable period. For instance : from cells with two zinc 
plates 64 by 6W inches, and one carbon plate of the same tlimen- 
sions, a current of over ten amp6res (about 10.3) was talien for 
thirty-one hours, and at  the end of that time the electro-motive 
force hat1 only fallen a few per cent. T h e  consumption of zinc was  
only ten per cent more than the theoretical amount, showing that  
the local action was slight. T h e  inventor proposes to use the bat- 
tery for the lighting of country houses on a small scale, for torpedo- 
work, miners' lamps, etc., besides the ordinary uses to which 
closed-circuit batteries are now put. H e  calculates that electric 
lamps aggregating 45-candle power can be supplied for six hours 
at  a cost of eighteen cents per day. SVhatever uses it may be put 
to, it is certain that the tests malie an excellent showing. 

T h e  other cell, an  invention of Mr. O'ICeenan of Paris, has been 
lately described before the New York Electrical Society by Mr. Al- 
fred Sl~etllock. It is a simple Daniel1 element, - zinc and copper 
electrodes in contact with sulphate of zinc and copper respectively. 
The  invention consists in the means employed to keep the strength 
of the two solutions constant, and a set of cells is arranged to con- 
tinuously charge storage-batteries from which larnps are supplied. 
As the electro-motive force of a Ilaniell cell is about one volt, while 
that of the \Vey~iiersch cell is two volts, twice as  much zinc will be  
consumed in the former a s  in the latter for the same amount of en- 
ergy obtained, Mr. Shedlocli states that the cost of the zinc and 
cobper sulphate will be a t  the rate of about one cent per hour for a 
12-candle power lamp. If we add the cost of breakage of lamps, 
interest on investment, depreciation, etc., it will be found that the 
total cost is at least double this, antl l~ght ing  in this way would be  
expensive. 

These two batteries are fair types of the ~mprovements that have 
been recently made in primary cells. Both of them have a field for  
usefulness, but neither of them can be econom~cally used for light- 
ing or for heavy motor-work. 

INCANDESCENT-LAMPEXPERI~IENTS.  following- T h e  ab-
stract is from the Lontlon Electr t 'c ia?~; " At a recent meeting of 
the Socittt F r a n ~ a i s e  de  Physique, M. Mascart descril>ed some in-
teresting experiments which he had carried out with a view of cle-
termin~ng how far incandescent larnps might be a source of danger 
when in the immediate vicinity of inflammable materials. Some 
32-candle power incantlescent lamps were tightly enveloped in 
cloth, others in wadding with the gummed surface removed, and 
others again were placetl in the folds of some oltl stage-scenery. 
In no case was  there any charring or undue heating. An extra 
thicli cotton hood placed over a 32-candle power lamp became 
charred wherever it was  in contact with the globe after ten minutes 
hacl elapsed. A 32-candle power lamp which was surrounded by a 
black silk hood, and then by a blacli velvet one, set the latter burn- 
ing gradually in six minutes. In another experiment two lamps 
were enveloped respectively in black and white wadding frorn which 
the gummed surface hat1 ?tot been removed ; and in two minutes 
charring commenced, both lamps burst, and the wrappings were 
set alight. Finally a 300-candle power lamp was laid against some 
old scenery: in a minute and a half the scenery began to char 
where the globe touched it, and slocvly burnt without flame." 

ELECTRICAL RESISTANCE OF COPPER A T  LO\%' TEMPERA-
TURES.-The following note is from Engi i reer tng:  " M. Wro-
blewslti has undertalien to test the truth of Clausius'remarli in 1856, 
that  the electrical resistance of chemically pure metals should be  
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proportional to their absolute temperature; that is to say, if the 
temperature of a metal could be reduced to absolute zero, its re-
sistance would be annihilated, antl its concluctivity increase to in-
finity. M. Wroblecvski took advantage of one of the new methods 
of producing intense cold ; namely, tliat by means of boiling nitro- 
gen a t  the temperature of its solidification. Wires of copper about 
I$ij of a lnillirnetre in diameter, covered with a double layer of silk. 
were taken, their concluctivity being guaranterd by the nialters a t  
ninety-eight per cent of that of pure copper. With this wire RI. 
Wroi-)le~vsIti wound sma!! bobbins having a resistance at ordinary 
temperat~:res of about 3 anti 2 0  Siemens>nits. As the bobbin hail 
to  be plunged in liquefied gas,  iK. Wroblewski began his investiga- 
tion by stut1yir;g the electric properties of liquitl oxygen antl liitro- 
gen. I-le fount1 that these substances ought to be ranltecl among 
the most perfect insitlators. The  resistaiices of the bobbills were 
then measured by rlie \3~heatstone-l<irchhoff niethotl a t  the tem- 
perature of boi:itig Xvater, ordinary telnperatui-e, the teiiiperature of 
melting ice, tlie teinperature of boiling ethylene at  allnospheric 
pressure (- IO~OC.),the critical teinperature of nitrogen (-146"C.), 
the temperature of boiling nitrogen under atmospheric pressure 
( - -193~C.), and  a temperature nearly that of the solitliticatioil of 
nitrogen (-zooaC. to -zozUC.). T h e  results are enil~otlietl in tlie 
following table, where i is tile teinperatnre, r the resistance in 
Siernens units, antl o the co-efiicient of variation of resistance be- 
tween two coiisecutive tenlperatures : --

These  nurribe~s seem to show that the resistance decreases much 
more quickly than the absolute temperature of the specimens, ant1 
al~proaclies n i l a t  a tempe~ature  not vrry fa1 f ~ o m  that obtained by 
evaporating licjuid nitrogen in a vacuum. 

U~YDEJ<GI~OUNI)ELF,c,L'J<IC-EI~:H?'WIRES.- Several t1e;iths 
caused by shoclts from eleclr-ic-light wires have called attention to 
the dangers of the present systems of high-potential tlistribution, 
and much has been written in tlie daily journals about the deatlly 
electric-light wires. T h e  general reirledy proposetl is to put the 
wires underground, ant1 ifi many cities ordinances have been passed 
directing that all wires shall be buried within a certain time. In 
the present state of things it will be impossible to obey these or- 
dinances. There are great tlif6culties antl expenses iiicident to any 
general system of untlergrouiid distribution in our large cities. Tlie 
enormous number of telephone ancl telegraph lines tliat must be 
put in conduits with the electric-light wires -for the scheme em-
braces tlie burying of all wires -introduces the factor of tiisturb-
ance of messages from induction a s  well a s  the great tlifficulty of 
preventing leakage between the different lines, antl from the lines 
to  the ground, And in New Yoi-k, where this work is being done 
on a large scale, :lie commission which directs it is composed of 
~~olit icians ant1 electrical dif-who have no itlea of the mechanical 
ficulties that must be  met and overcome. Again : it is very much 
a question whether the putting of arc-light wires under ground wiil 
decrease the dai~ger.  T h e  wires have still to be  taken to the lamps, 
and in the brancli wires there is the saine possi1)ility of accident as  
before. As  the case now stands, then, the putting of electric wires 
untler ground \viil be attended with trouble and expense, possil~ly 
with failure. I t  will not greatly clecrease tlie tfauger of liigh-po-
tential lighting, and it will greatly retard its developrnent. At  the 
same time an eHicient unclcrground system is much to be  tlesired. 
I t  would be as  foolish to give up all attempts in this direction as  to 
try to accon~plish it at  once, without the necessary experience. 

The  best way would seem to be a gradual putting of the wires 
under ground, instead of a city directing all the wires to be  placed 
under grountl by a certain time. .Le t  them ortler a certain per 
cent errch year, the localities to be tleterminccl by people who know 
something about the subject. In this way experience will be gained 
in the cheapest maniier, antl, i f  it is fountl practicable, the end will 
finally be reachecl without injury to the companies concernetl. 

NOTES AMII IVEIVS. 

'I'IIE f ~ / / i : ~ i t c r ' ~ ~ i ~ zof June 30 announces the death at  Rrighton 
of Mr. Etlmuntl Gurney. Mr. Gurney hacl been subject to  oilsti-
nate sleeplessness, ancl hac! 1i;~tl recourse to opiates. It was an 
overtlose of chloroform that let1 to his accitlental deatli. 5Zr. Gur-
ney's best ktioivn ~vorlc was his ' Po\!-rr of Sound,' a1 very excellen's 
treatise, and one of permalient value. Of late years he has I~eer, 
ofteiiest bcfore the pul~lic by his co~itribuiioiis to the I'roceetlirigs 
of the Psychic Iiesearcli Society, of Jvhich he was the iionorar); sec- 
retary. I?e \vas the chief author of the ' Phantasnls of the Living,' 
ant1 the man to ~vhoni,  more than to any one else, is due the great  
interest in psychic studies which this society has arousetl. XIr~ 
Gurney hacl cornmitteci himself to the telepathic hypothesis, ant1 
was t~usy  to the last in developing tliat theory. IIowever much one 
may tlifler from him in his views regardirig the p~.ol~iems of psychic. 
research, all must acltnowleclpe to a -prrat  atlmiration for the cour- 
age a1id industry of the scientist venturing bolclly into this psychic 
' heart of Afi-ica,' anti reporting patiently ant1 sl-sternatically his ad-
ventures in that mysterious r rg io~i .  Tiis loss is a very serious one 
to the cause to which he had devoteti so many years of his life. 

C. McClurg & Co. have just issued the first two \~olumes oh 
the proposcd series of The Great French XVriters. T h e  publica- 
tion of tliis series has beell delayetl by the fact tliat the publishers 
were ilisappointetl wit11 the translations brought out in Ellgland, 
anti therefore undertook the expense of elltirely new traiisiatious. 

I\ carefuI and Yer>? val~iable bibliography of the vqorlts of Sir 
Isaac Newton, with a list of books illustrating his life ant1 works, by 
G. J. Gray, has just been issued by hIessrs. hIacrnillau antl Rowes, 
CamhriiIge. T h e  bibliography is divitled into ten sectioiis: ( I>  

collectetl ed~tions of worlts ; ( 2 )  the ' Principia ; '  (3) ' Optics ; ' (4) 
' Fluxions ;' (5) ' Arithmetica Unil-ersalis ;' (6) riii~ior worlts ; (7) 
tlieological and miscella~leous \vorks ; (8)works edited by Newt011 ; 
(9)memoirs, etc.; (10) i~itlex. -- A new etiition of tile late Pro-
fessor Hurnl~itlge's translation of Dr .  Herlna~in I<oll~e's 'Shor t  
Text-Hook of Inorganic Chemistry ' (Longiriali',~ has been issued. 
T h e  greater part of tliis etlitiotl was prepai-ecl by Dr. Huinpitlge last 
sumrner. Bring unable, o\ving to failing health, to corriplete the 
task of revision, he asked Prof. D. E .  Jones of tlie Univer.sity Col- 
lege, Aberystvvith, to untlertalte it, and to see the book through the 
press. -MI.. Leland will sliortiy send to the printer his work on 
i Arne~.icanisn~s,'which will follow on tlie ' I3ictionary of Slang, 
Jargon, antl Cant,' now in the press. I t  mill contain much folk-
lore in the form of proiierl)~, songs, and popiil;ir plii-cises, ant1 also the 
etyriiology and history of the words, as  far as they coulcl be tracetl. 
T h e  wol-It will inclutle an account of American dialects, such a s  
Pennsylranian Dutch, Chinook, Creole, anti Gutnbo. ---Nearly the 
whole edition of Llr. George Seilhainer's ' History of the Aiiierican 
Theatre : Before the Revolution,' has been ~)lnced ; a second vol- 
ume, ' During the Re:~oIutioii and After,' is ili press, antl will be 
ready in the autumn. Roth volumes are pu!)lished througli the 
Glol~e  Printing-E-Iouse, Pl~iladelphia. ---- Kegan Paul, Trench, c '  

Co. have niatle arrangerlietits for the publication of a set of half-
crown books to be entitleel ' English Actors : 'Ten Biographies.', 
T h e  series will be under tile general etlitorship of Alr. William 
Archer, antl will include iives of Betterton, Cihber, Macltli~i, Gar-
rick, the Dibtlins, the I<eml>les, Elliston, the Keans, the hlatthews, 
and SZacreatly. R2r. Josepli Knight will (leal \vith Garrick, Mr. R. 
W. Lowe \\.it11 Betierton, Mr. E. R.Tlihtliri \vith the anthor ol 
' Toni Bowling,' ancl the editor liirilself with the 1Ce:~iis. 'The sub- 
jects have been selectetl so as  to co5:er as  coinpleteiy as possil~le 
the whole field of English acting fro111 the Restoration to our owl: 
time.--hlr. W. J. Linton, one of tlle leadingaulhorities on wood- 
engravings of the day, has issueil a prospectlls, with ~ p e c i n i e n ~  


