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color and brilliancy of the Wessell-alloyed silver remain- effect, results, again, from exceetling minuteness, hard- 
edunaffected. T h e s a m e  peculiarityhas been ol~serveti ncss, roundness and polish of particles; obtained 
by the writer personally in Mr. \Vessell's lolv-priced in the artificial instance, by pulverization, attrition, 
n~ckeline metal, ~vhich  holds a pure and strong lustre and extreme siiting of metallic particles. I t  is obvious 
throughout indefinite exposure to every test that befalls 1 that the particles of soft or brittle subs t~nces ,  such a s  
(and befnuls) a silver spoon in tloil~estic use. flour of wheat or dust of stonr, are not capable of the 

I-i ___ rounding polish an11 consequent slipperiness (integral iu- 

" ISTEGRAT, Z.ITCRICATION." brication) of metallic particles ; nor yet of a kindly inter- 
penetration wit11 the surface particles of solid metal. 

Integral lubrication is an espression that has been / IIartlness, also, or resistance to change of form. coupletl 
selected to describe t1:e effect of a lubricating element ' wit11 non-resistance to change of position,tnay be an  essen- 
w h ~ c h  is itself an z'~itrsml$n?-dof the surfaces in contact tial requisite to fluidity ; so that possibly the p r t i c l e s  of  
and relative motion, as distinguislled from a foreign or , water or oil may be much harder as  well as  finer t h a ~ ,  
extraneous lubricant introtlucetl between the surfaces, re- those even of metals. The  nletals, hon-ever, aregenel-ally 
quiri~lg constant renewal, and subject to tlisplacement, susceptible of a degree of polishetl ant1 rounded com-
consumption, waste, deterioration by heating, &c., and minution that  yields a very sllppery product. The  
to various other imperfections and inconveniences. fluid-like mobility of small shot is a rough illustration of 

FI-iction results from the resistance of particles in con- this condition. 
tact to change of position. Lubrication consists in their The  llest stage of the invention is to penetrate ant1 in- 
non-resistance to change of position, a s  in fluids. W i t h ~ n  corllorate tlie solitl bearing surfaces \\-it11 the non-resist- 
themselves, therefore, fluids have the property of integral ant or mol~ile ])articles, Tiiis is effected by t\\-o opera- 
lubrication. Interposetl between solid surfaces, whcse tions, one the protluct ant1 complement of the other. The  
fixed pariicles resist change of position, fluids serve to prel~aretl particles are in effect compressetl into frequent 
separate such surfaces by a stratum of non-resistant or socltets in the bearing surface, so as  in the first place to 
mobile particles, and thus sul~ply  e-~tm?zcozrsiubrication. o c c u ~ ~ ytlirectlp the larger part of its area, antl in the 

The  ~ d e a  of establish~ng the lubricating, non-resistanr seco~ld place to allo\v the outer particles (slightly raised) 
or mobile element int.egrally in the beari~igs themselv~s,  to attach to the microscol~ic inequalities of the revolving 
rather than es~raneouslq. as  a tiistinct ~ntel.mtdiate stra- journal, and so migrate, f'!lling both surfaces n.ith a fine 
tum, was the concep!ion of Dr. Stuart Gwpnn, the noted l~ermanent ingretlient of particles non-resistant to change 
engineer ant1 inventor, of two generations, to whom we of position. T h e  particles are forcetl in \vith great pon.er, by 
owe the Gwynn l~urnp and numerous other long estab- running a heavy journal at  moderate speetl, or a ligiit one 
lished appliances. This idea is tlie basis of more than at  a s\vift rate, with tile cap screwetl tight enough to stop 
twenty patents, relating to rhe series of compositions 11). tile machinery or twist off the jourl~al if oil ~ns tead of 
which it is realizetl under different contlirions, all kn0\\~11 metalitle \\-ereathe 1ul)ricant. Untler such incalculable con- 
tintler the colnmon designation of ~ I E I ' A L I F E .  centratio11 of force, tile particles, insteati of being I\-orltetl 

T h e  conception of union between the opposite proper- out from l)et\veen the surfaces, are heltl ant1 incorporated, 
ties of'solitiity and non-resistance, anti of integri~y and forrning new surfaces of pe~-~iianenta but peculiar cliar- 
distinctness. In one metallic borly, ctl-taini). iiatl the hold- acter. TIienceforn.art1, tile interaction of tliese surfaces 
ness, as  its realizaiion s h o \ ~ t l  thr  Ilo\\-rr, of a strokr of  ivorlts i~ifi~litesimal ~iiovement, or mutual yieltling to each 
gen!us. other in their ni~mberless i~ifinitesinial particles, which 

T h e  important point to be reached b y  Dr. C;\v> nn, ne\-ertlieless retain permanent coiiesion by tlie same la\\. 
after his d~scovery of the possibility of Integral Lubl.l- that unites the more fixed particles of tlie solid nlet~ll ; a 
ca~ ion , "  to render it of practical value, was t.u nizke exact state'of niovement in stability, foreign to our sensible im- 
determi~iations of the effect produced on nlet;~ls, thelr pression from solids, yet quite as  concei\-al~le as  the 
alloys, oxitles, t tc.  by enormous PI-essure I~ l i en  they are universal molec~ilar motion supposed to constitute lieat. 
put 111'0 Iiardeneti steel moultis of great strength. 'l'bi:se A mechanical union of metallic substances seems to be 
trials estectied o\.er several years ot time and untier pr$s- realized, as  different in effect as  in metliotl-ant1 yet per- 
sures froin five tons or 666'; atmospheres to one huiitlretl haps not so different ill principle--from tile results of co-
tons or 13,333;; atmosl~heres per square inch. In these fusion or amalgamation. 
trials he touuci, without doul)t, tile true law of the "1'qI~i~ There is ~iotliing in esperience to indicate abrasion be-
of Solids." His d-terminations \vrre fi~iislitd in 1860. tmeen tliese silrfaces, escept from tlie gradual breaking off 

This depar~rnent of physics has, since then, heen ex- of tlie Iiigli points whicli the microscope reveals on the 
tensively worked by othcr scienilsts, antl 1u:iny of the surface of tlie most lliglily polislietl journal, projecting 
results atrived at have been pui~lishetl. (Jue of the latest above tlie metaline surface. Tn the course of years ot 
of these contributions is an in:erestitig me!ii.oir publlslicd running 011 heavy bearings, tliese points (wliich so rapitll) 
in 1881 in the "Reu~reSc~'enli$quc," hy AIr. \V. Spring, a blaclien oil \\here it is i~setl as tlie lul)ricant), become dis- 
German chemist, from \\hick1 we abstract as  follows : lotlgetl in sucil clilantity as to cover tlie silrfaces with 

'l.hC subs'nnces e s p e r ~ m e n t e d  with were tal;fn in the for111 of rigid specks loolting like emery untler the glass. 'ro pre- 
fine ponder ,  and  suhjectrd,  in a steel mould,  to pressures varying vent this, it is fouatl :?tlvisal~le, once in tnro or three years, ac- 
from zooo to  7000 atlll0~~lhel'f2bper sciuare centimeter. - cording to circulnstances, to I-eplug the bLlslling or box \\ ith
filings urlder :i presiure of aooo at~iiosplicles were tmnsforme(l into nletnline (again p r o j e ~ t i n ~  breatltli) so as replace a solid n.ilic,l no ldnger illo,,.ed grain uIlde, rhe 9,'.L hair's 

and  tllz density of \\-l,lcl1 r l . 5 ,  n.1llle that of ordill- that n l ~ i c h  Is 1.elno~etl. L)y tills means the bearings inl- 
arj- lead is 11.3o n l y  Cntler 5000 atnlos~3htres tile lead hecaliie proT;e wit11 use and progressively acquire a higher ant1 
f l u ~ d:ind ran out through the lntersticcs of  the apI;ai.atus. 'rolvarcl higher finish, sucll, as tested the l~licroscolle, that it 
6000 armospherei  zinc a n d  tin appeared ro l l q u ~ f y .  Po\vders of is 11111)ossible to appronima.te it by any other methotl of fin- and bisn,,,t~lkt jooo (joOobecalne sol,d t l i  ?kjo ~ a c , 3 , s i ~ ~ ~ ~ i , i c  
fracture.  powcers  of sofr a n d  llr,snia~ic salllti,,r were rrdns- ishing. Iiunning in oil, on the contrary, wears out jour- 
formeci i n t ~  solid blocks ot oc tahedr~c  sulphur. Kecl phoiphorus nals and misshapes hoses. The  longest prriods for \vhicii 
a p p e  r k  d lo )lass inro r h - d-n-er  slate of L ~ l a  k I~ l los l~burus .Bin- journals ilave as yet been run  in Ineta]ine.-say ten years
oslde of minga1.ese a n d  th? s u l p n ~ d e s  oi zinc nnci lend In powder, -ha\-e tleveloped no heating or wear, if the bushings haye 
7 ~ 1 e l i Zwhen coinpressfd, anal exkibir t h r  a4pearailce, respccr~vtly,
Gf  ni, ural c ry i1a1~zc . i  p ~ l o t i l i t ~ ,  numbc,  or three lllende, and  ga la ln .  been prol~erly cleaned ant1 replugged once-in t ~ v o  
of pulver,zed salt. solld~fy tnrougli pressure :inti liecome tran.qpnr- years. A " shalieless fit" can be secured ~v i th  metaline, 
ent,  thus proving 1115 union of th: molecules. \vhich, as before remarked, would render mol-ement im- 

T h e  common property in hletaline and the natural possible with any mere interposed lubricant. Journals in 
lubricants (fluids) IS,  of course, rnot)il~ty or non-resistance metalined bearings, under the heaviest weight, or at  the 
to change nt position in thr  particles. This prnperty or highest rate of spred (as in spi~~t l lesand polishing lathes) 
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ant1 even hot, a s  in the  case of calendering and  laun-
dering rolls, o r  coffee-roasters, run perfectly dry, the year 
round, without attention, without heati11,q unduly, or being 
injured by esternal heat, ~v i thout  percept~ble wear or 100s- 
ening, and \\-it11 a usual reduction of polver required, a s  
comparetl \\-it11 companion bearings running with oil under 
the same contlitions. T h u s  tile cost of oil is entirely saved 
jvhile the  cost of power is material!!. tliminis!ietl ; tlie 
usual wear of journals antl bearings is pmcticallp elinii- 
natecl, \vhile tile fit is so  close a s  to  esclutle dust  antl pre- 
serve or  rather improve their rountl nntl polisli ; Llie labor 
of c l e a n ~ n g  antl oiling, antl interruptions antl bills for re-
pairing a r e  sal-etl; the  greasing of fabrics, gootls, build- 
ings antl macl~inery is abolislietl : ancl tlie serious t la~iger 
of fire froni oil antl the  spontaneous combustioii oi  011)-

waste is wholly removeti. 
T h e  authority for these co~r~prehens ives ta temrnts  

s tands in the  forni of nurnerous certificates from promi- 
nent manufacturing iirms, a few of which it \vill be only 
proper t o  cite in this connection, using their  own words. 
T h u s :  Messrs. Bngnall Sr Loud,  the Hoston manufactur-  
ers  oi pulley-blocks, certify tha t  their planing machine 
w a s  fitted \virli metaline bearings four ancl a half years 
ngo, and  is still running on the  s a m e  a t  the  rate of jOOo 
revolutions per minute, averaging s i s  or seven hours a day. 
N o  oil has  been applieti, anti the  shaft sho\vs ns hanclson~e 
a polish a s  coulcl be desired.-Day, Farrington iCr Co , 
harii\vare nianuiacturers, P,rooklpn, report tha t  tlieir 
emery grinder, with heavy journals running 1600 revolu- 
tions per minute, after three ancl a quar te r  years ~vi thout  
oil o r  attention, reqi~irecl new bushings from neglect to  re- 
plug with metaline, which woulcl h a r e  kept them u p  in-
definitely. " T h e  journals a re  a shal tel tss  fit, and  run 
cooler than  a ~ i o t h e r  grinder running in oil."--ln the ilia- 
chilie shops of the  Ne\v Uorli & Harlem Railroad, a circu- 
lar  saw and a Daniels planer had been r i in~l ing  on metal- 
ine bea,rings, 1800 and zoo0 rtvolutions a mlnute, ~.espect-  
ively, for three and four years :  no  lu l~r ican ts  I ~ e i n g  used, 
no care or  attention being given them, antl no  wear per-
cepti t~le.-The  bavcli lman line of Atlaiitic s t e a m s h i ~ ~ s ,  
used metaline ia  their mliarf 1nac111nel.y for t en  years. 
Their  wharfinger and  engineer certify Lo having usetl 
metal~rie gibs oil a forty-horse ~v11ai.f-tngine for  five ant1 
a l~a l f  years, without 111bri;ation or 11erceptible wear : 
where both gills and slitles running in oil uzi?d to cut  c,ut 
and require replacement every few wetiis o r  1nr1tiths.---
T h e  Excelsior Erick & Stone Company,  Philatielpliia, I 
stale that  the  metaline bushings of t!>eil. loose pulleys- ' 
48 inches diameter, I 2-inch fare,  2%-inch I I ~ I . ~ ,I~icttoli-
clutch, antl runing 225 revolutior~s a minute-are a s  goorl 
after four pears a s  when first put i n ,  and fit the shatt  xs 
well, having had no lubrication or attentlon n11atever.- 
T h e  W a s h ~ n g t o n  Steam J,auncl~-y, New York, s late I.hal 
they introduceel tnetalii~e bearings toy the heated rolls of 
their  ironing-machines about. four years ago ; r ~ s u l t i n g i n  
complete relief froni the  constant  tlifficl~lty, tlisadv;~nta.ge 
and  espense caused 1357 sucli machinery r t~rining with oil. 
"inurnber of the  most  prominent m a n u i c t u r i r , g  jewellrrs 
in New York, give cr.r:ificatcs to the satne effect with thg~l 
of Baldwin, Seston ie Peterson, who sap  tha t  they h a w  
used metaline l ~ e a r i n g s  for live years without  lubricat.ion, 
a t  very high s l ~ e e d  on  polishing-lathes r 'c . ,  t h e  lournnl:i , 
vunning cold and  with less power than ot11ei.s running 
with 011.--'The Windsor  I-lotel, New Yo].k, a f te r  using 
metalined gibs for passenger- e l e v a ~ o r s  for several. 
years, certifies tha t  they a re  in gooci ortier ant1 save the  
tl fficulty of keepi lg  tile w e l ~ - m ~ y  /clean and tree f t  om 1tle 
smeil of  oil.-One of the  most rxtrenie pressurts  that 
c o ~ i l d  he t r ~ r d  was  that  to which the  i e a t l n g  Lloclis w t r -  Isubj-ctecl in hoisting granite  and Iron for ttre S e w  Vorli 
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months)  w e  have had n o  occasion even to  take  out  t h e  pin, 
nor can we discover any appreciable wear." 

W e  learn froin Iron (London) t h e  contents  of a paper 
read by A. t I .  Batc-man, Esq., F.C. S., before t h e  Brit- 
ish Associatioi~ cf Foremen Engineers a n d  Draughts -  
men,  34r. Bateman stated tha t ,  in London,  there hati 
been running, on  m e t d i n e  bearings, for t h e  best part of a 
year, var io l~s  !tinds of tna i~ i  anrl counter shafting trom 1,% 
to 3 3  inches diameter, and  from r j o  to  450 re\701utio~is 
per minute, loose pulleys a s  high a s  700, and  lathelieads, 
2000 re1.01utions. Elsewhere in E~ig-latid, there  w e r e  
fit-e-inch s1i:lfrings and  calentle~ ing rolls, untler more  than  
ten tons presiure ; also, spinning frames, circular saws,  
p la~? ing  machines, s t ~ v i n g  machtnes, printing machines. 
cranks,  b~cycles,  etc., running on the  s a m e  material, 
without the  use of oil. W o r k s  have been established on 
a n  ample scale in L~unclee, Scotland, for mctalinitig all 
k ~ n d s  of niac1iiner)-. 

On the  l~rnctical  im13ortance of this invention it seems 
unnecessary t o  enlarge, a s  every practical mind realizes 
a t  once t h a t  its value must  be  a s  diversifietl a s  the  uses 
of machinery, a n d  its desirable al~plicat ions lvould form 
a catalogur too long for reading. A f t w  of the  lines of 
vast exterit, in which beginnings or  preparat ions have 
been made for applying m t t a l ~ n e ,  may be iloted ~ v i t h  in- 
terest, T h e  value of m e t a l ~ n e  to the  ~ n ~ l l l o n s  of sewing 
machines ill u.se suggcsts  itself forcibly enough,  from t h e  
repulsiveness of oil to the  laclies w h o  use them In contact 
with their carpets  a n d  clothing, anel in malting u p  rich 
and costly or  tlelicate f a b ~ i c s ,  ~ v l i ~ c h  :I spot of 011 froni 
the nlachine often ruins. 'The tiiue talceu u p  in oiling the  
machine is  a burclensorne Lax 011 t h e  operator, a n d  the  
tlestruction of thousa~lt ls  of machines, through forgetful- 
ness to  oil them, is a st111 la.rger loss. bloreover, the 
nearly Srict.ionless runiii!ig of a ii?etalilied sewing machine 
yields the operator a sense of almost spontaneous 1110-

tion in thc i i~s t l , i~n ien t ,atiri a del igl~tful  rel-iel to tlie usual 
f a t ~ g u r  of pl.ope11itlg 11 ; a strain xvllich has, in fact, re- 
sultetl in sad consequences to many feniale constitutions. 
S o  less ob.aious, too, is tlie value of integral lubr~ca~t ion .  
fi.uin its absoluLe cleaiiijness, in ail m a c h i ~ i r s  for maIt!~?g 
ant1 tlressing fine fabrics of ally liind. 

Kailroatl journals running with oil cause daily tleten- 
tions on every road, ant1 frequent tiisasters by heating 
their boxes until the Bal~l>itL or  other metal is rneltetl out 
antl the irain can 1)e inovetl no  furtlier ~v i thout  great 
caution, tlela.>- ant1 tlaiiger. r 4  tragical train wreck resulted 
in l o ~ v a ,  l ~ u t  a few clays since, fro111 the 1)ursting of a \vheel 
hy  a hot journ;il, in consequence of the exliaustion of the oil. 
( i reat  nu in l~ers  of men are constantly ei11ployetl in exam-
ining, clea~iiiigatitl oiling, and the e~pent l i tu re  for oil alone 
is an enormous ai i lou~it ,  as well a s  tha t  for replacing worn- 
o ~ i tlrnsl~ings ;rntl a ~ l e s ,  ii'llen once a car  o r  locomotive 
is properly fittetl up \\it11 ~ne ta l in r  bearings, these a re  all 
in ortlcr for one year at  least, witllout a penny-wol.th 
further of material o r  lallor, ant1 \vithout a possibility of 
danger or  tletei~tion from hot l~oxes ,  ~ v a n tof lubrication, 
01. wearing--out of journals ant1 bushings, 

Untlcr the several patents  for special applications, such 
a s  these antl others, the  American ilIetali11e Cornpan>- 
gives exclnsi\-e privilege to  proper parties \vishing to  tle- 
velop a particular use of met:ilii~e a s  a specialty, bIet-
aliiletl sewing machines are alreatly tile property of ;I 

S e ~ v\-orli company under the pi-esidency of L I a d a n ~ e  
Uemorest, of fashion antl patrern fame. Railway cars 
~ n t iengines are to he ~netalinetl by a close col.poratio~i 
of capitaliits heatletl 11y \\'m. Jennings Demorest. Esq . .  
x i t h  a capital of $3,ono,ooo. Tlie  applicat~on to sheaves. 
puile) 11locl<s, k c , ,  h;ts been talien u p  very successfully 11)-
I ~ a g n a l liF I.out1, Boston. Samuel S .  \iTebher & Co., 

Sr Brooklyn Bridge, frcclue~lrly cauqirg a s rain of  four  Alaiichester, .W, EI,, have the nianiifacture of metalinetl 
tolls on a sheave. Hetore introducing metaline, the  bush- spinning franies, Rc., which has been tested t l i o r o u g l ~ l ~  
ing and  hardened steel rolltrs of a patrllt shenve ~voulti 1 for years, ant1 is no\v going. into inills with many thous-. 
be cu t  completely ou t  ( s a y s  Engineer Colling\vood ) in 1 of spititlles, ilTetali~ie packings for steam, water; ~ ~ i c l s  
four  or  five days. " Since m e t a l ~ n e  w a s  put in, ( o ~ ; e r  IS anci g a s  joi~iti;; I I ~ I ! I I ~ S ,&-c., Xc., 31-e n sprcialty of Franl; 
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Baldwin, 33 South street, New Yorlt. The  Hopltins ant1 
Dickinsol~ M'f'g Co,, 76 Reacle St., X.Y.,and Darlingtoll, 
N. J., have the exclusive specialtj- of metalined sl~timg 
door sheaves ancl I~uiltlers' hartlware generally. But these 
illustrations need not be extended. 

T H E  SUN.  

T o  the  Edi tor  o f "  SCIENCE." 
DEAR SIR,-May I avail myself of the columns of your 

journal to correct a few serious errors which have come to 
light in my recent book on the  Sun. 

P. 16, near bottom.--The interval from the vernal equi- 
nox to the autumnal is 186 days, instead of 184, as  
stated. Of course the remaining part of t he  year is 179 
days, not 181. 

P. 44.-The earth would fali to the sun in about two 
months, not four. 

P. 240, 241, aud 279.-The candle power of the sun is 
given just four times too great. T h e  figures printed 
express the number of candles which, distributed over 
the surface of an  opaque globe, would give the same 
amount of light the sun does, each flame being co~isidered 
as  a small FLAT radiating surface. But this does not 
express the true ratio between the sun's light ancl that of 
a candle radiating freely In all directions. 

P. 27 I.--In the formula for the n u ~ u b e r  of calories of 
heat generated by the stoppage of a moving body, the 
denominator ought to be 8338 Instead of 850  The  fac- 
tor g (9.81"'), having been accidentally omitted. In 
consequence, a few lines below, another 850 becomes 
8338 also, and 300 " becomes about 30" 

There are a number of other minor errors, which it is 
hardly worth while to notice here, though they will be 
corrected in the second edition. C. A. YOUNG. 

T o  the Edztur o f  " SCIEKCE." 
A friend of mine who is a reliable observer an 

incident which forcibly illustrates the power of parental 
affection to  overcome fear. The  gentleman found  a nest 
of young mice and removed them to the ground near 
The Inother mouse her appearance and 
away One her young and she was golle the gel1-
tleman took the re~naining mice in his hand. W h e n  the 
mouse again appeared and could not find her young she 
seemed to hesitate a momellt and then ran up the gentle- 
man's clothes, took one of the youug and carried it away. 
This was repeated until all the young were removed to a 
place of safety. J. H .  PILLSBURY. 

SPRINGFIELD, 27, '81.M A S S . ,  DEC. 

BOOI<S R E C E I V E D .  

A O N  CO1\'PtlRATIVEE'113RY0L0GY9 by 
M. B A L F O U R l  LL. D., F, R. S. VO'. 

Macmillan & Co., New York, 1881. 
An extended notice of this admirable work will appear 

later, we now simply announce that  IIfessrs. hlacnlillan 
are ready to supply the second volume which completes 
the work, and ive feel sure that every Biologist and Anat- 
omist \vill avail himself of the mass of information in- 
cluded in Professor Halfour's book, ~vhich  in competent 
hands must prove one of the most valuable aids to 
original work in this direction. 

ELE~IENTARY E L E C T R I C ~ T Y  MAG-LESSONSI N  A N D  
KETISM, by SILVANUS P. THORIPSON, Professor of 
Exper in~e~l ta lPhysics in University College, Bris-
to]. Maclnillan & Co., Bolld s t .  New York and 
London. Price $1.25. 

AN ELEMENTARYTREATISEON ELECTRICITY.By 
JAMES CLERK i\lIAXJVh:LL, Professor of Experimental 

Physics in the University of Cambridge, England. 
Clarendon Press Series: Oxford, 1881. Price $I .go. 
Imported by Macmillan, Bond Street, New York. 

Stutlents, and the many practical men who are now 
studying Electricity with a view to  its application to the 
ma~lufactures and arts, will find that  these two books will 
exactly meet their requirements, in being comprehensive 
thoroughly practical ancl reliable. Those who can-
not purchase both works, should commence with that  by 
Professor Thompson, and follow with Professor Max\irell's 
as  being more advanced. 

T h e  doctrine of the Conservntzon of EZectrzi-ify, now 
growing into shape, but here first enumerated under that 
name, is thoroughly explained in Professor Thompson's 
book, and may be studied with profit by all interested in 
the science of electricity. This theory teaches us that  
we can neither create nor destroy electricity, though we 
may alter its d~stribution. According to this view all 
our electrical machines and batteries are merely instru- 
ments for alterlng the d i ~ t r i b z ~ t t b nof electricity by run- 
ning it from one place to another, or for causiilg elec- 
tricity, when accu~nulated or heaped together in one 
place, to do work in returning to its former level dis- 
tribution. 

IDEALITYI N  THE PHYSICAL SCIENCES. By BENJA-
M I N  PEIRCE. Messrs. Little, Brown & Company. 
Boston. 

This work by the late Professor Benjamin Peirce is an 
admirable ~llustration of the fact, that  a man of individu- 
ality and sound judgment may pursue the highest sci-
entific work and still find himself in harmony with the 
religious sentiments of his fellow man. 

A great portion of this work is devoted to a review of 
past astronomical research, and will be read with interest 
a s  a reliable exposition written for those who require sci- 
entific work explained in simple language. 

~ I ~ O ' . O ~ ; R . . ~ I ' I I I C  ESHIBTTION. -T~~  a film substitution of 
of dried gelatin for the thin layer of wet collodion, which 
the photographel- formerly employed as a vehicle to retain 
the sensitive salts of silver in a suitable condition on his 
glass plate, has involved considerable alterations in the 
mechanical appliances used in photography. For out of 
doors worl;, or work away from home, the photographer 
no longer requires to carrIr rnhat Tvas practically a portable
laboratory. Not having to "develop " his pictures on the 
spot, he need take with him neither dark tent nor chemi-
cals. On the other hand, he rnust have some provision by 
which his store of dry plates can be placed, one after the 
other,in the camera and properly "exposed" without the risk 
of the slightest particle of light reaching their sensitive sur- 
face, other than the light properly directed upon them by the 
lens. As he wishes to carry an ample supply of plates with 
him, and as the glass plates themselves make an appreciable 
burden in a long walk, it is essential that the apparatus for 
carrying them should be as light as possible ; hence have 
arisen considerable improvement in the camera and its 

slides." Again, the increased sensitiveness of the gelatin 
fillns makes it possible to give exposures shorter than can 
be affected by the hand ullcapping and re-cappinq the lens ; 
hence the invention of numerous " instantaneous shutters," 
by which esposures of a few hundredths of a second can 
be given, and pictures of moving objects readily secured. 
These are but instances of the many novel appliances which 
recent progress in pllotograpllic science has originated, 
and, besides these, there has been, d1!ring recent pears, 
many and important improvements in the application of 
pliotography to the production of permanent illustrations 
for boolts and newspapers. All these varied applications 
of the art are to be illustrated by an exhibition of photo- 
graphic appliances which the Council of the Society of Arts 
announce will be held during January and February next, 
in connexion with a course of Cantor lectures to be given 
before the Society by C a ~ t .  Abney. Full particulars of 
this exhibition are given in the Jo?crrto,lqf the Sock@ o f  
A ~ t sfor last week, 


