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I n  his recent address to  tlle Royal 11icroscopical 
Society of I,ondon, tlle President, Dr. Lioilel S. 
Beale, F. R.S., i~ltroduceil sonle interesting facts re-
lating to the 1)resent linlits of illicroscopic vision, 
and indicated tile advance that may be  anticipateil for 
the fnture in this direction. 

Within five years it has been often asserted by 
those mho mal;e the Pllysics of the hlicroscope their 
s ~ e c i a lstudy, that the lilllits of ~llicroscopic \-ision had 
been almost reached by nloder~l objectives, a ~ l d  that 
f~urtller advance mas barred 11y insuperable iliriiculties. 
Since this time the record of progress contaiils numer- 

in illy opinion, includes tllr use of ~~~ngnifyi i lg  l)orirers 
of zooo diameters. Objects consideral~ly less tllail 
the huadred-thousandth of an incll call 1)e studied 
with advantage, but how illuch less tllaii tllese dimen- 

I sions cannot, I think, be clcterlllined with accuracy 
at  this time ; for so illucll depencls upo11 the character 
of the object, and a numl~er  or small points of detail 
as regards llloile of examination. 

But in other departments of hlicroscopical researcll ~ our l~resent lllealls of investigation enable those 
fanliliar with tlle requisite methods of inquiry to de- 
illonstrate cllaracteristics of structure fnr Illore intricate 
ancl illinute tllall the , al~ove relllarlr would infer. 
Various illodificatiolls of illlnlersioll lenses and in im- 
illersioil illetlia have greatly coiltributeil to ailvance 
our knon~leilge of structure anil action in tlle lower 
forins of life, and there is every reason to think that, 
as time goes on, illetllods of observation ~vill be still 
iml)rovecl and new llletlloils discoverecl." 

l u o t h e r  aid to perfect h1icroscol)y is I'hotography, 
for by its use " things dimly seen by tlle eye may be 
\-ery distillctly and correctly delineated, and with a 
perfection of accurate detail which a ,  few years ago 
we should not have supposeil possible." I11 this direc- 
tion Dr. Ceale states that ':ill all probabi!ity tlle 
apl~lication of photogrnphy to inr-estigations upo11 

ous illstances of advances illade beyonil these barriers illinute structural details will be carried far I~eyond 
mllicll authorities considered until now insurinount- anyt l~ i i~gyet reacheil, although it is really wonderfnl 
able. Dr. Eeale claiills that " he only \vho is quite how illuch llas been achieved up to this time." 
ignorant of the nlaily and great improvements made I t  will thus be seen that a variety of circumstances 
in our ~lletlloils of research, anil in tlle i~lstrunle~ltsis steadily leading tlle may to what may be tcrnled 
recluired for ill\-estigation, ~ r o u l d  tllink of fixing any 
limit to the advance of microscopical inquiry." 

TSTith improved instruments, tlle hlicroscopists haye 
discovered. improved nlethods of l~sepauiag objects for 
examination, and subtle agents uaitecl with tlle inost 
delicate mani~)ulation are now employed to develop 
structure, requiring the highest po11~er of microscopic 
definition a i d  amplification. \Tie realeml~er with Dr. 
Beale the time (within tell years) ~ v h e n  in lllaily 
branches of i~liluiry it mas truly said tliat the optical 
ilistru~llelltswere in advance of tlle ~lletllods of makiilg 
exan~inations,117he.n our magnifj~ing ponrers mere lligller 
than we could use, ivithout losing, rather than gain-
ing, as regards tlle definition of delicate structure. 
All this has aori~ cllangecl; the power of definition of 
ol~jectives llas beell inore tllall doubled, but the 
Biologist, in his investigations, anxiously demands 
higher powers and illore l;erfectly correcteil ol~jec- 
tives. 

Until  recently the Histologist was satisfied with 
powus  of five to  sir hundred diameters. Dr. Beale, 

A KE\V BIIC1:OSCOPY. 

Both the I~licroscope and ol~jectives, as also metllocls 
of mai~ipulatioi~, are being ~ z s ~ o Z / i t i n i / i ~ ~ <  produci~lg 
entirely new results. Even a nenr style of literature 
of tlle sul~ject  is developing. As far back as June, 
1875, the editor of this journal, in a paper prepared 
for Pojiti(ci. S .~~~ILCL~Ilh)irt/ily, then foreshadowed this 
change. T h e  article mas headed, " The ild7~~0scc@c 

its Jfisisi/~t~.)~rctirtio/cs."1 happy satisfaction 
tllell reigned among Ilicroscopists, 110th with their 
iilstru~llents and their ~vork, and tlle article was 
criticiseil as an assault upon the integrity of hlicroscopi- 
cal research. I t  is some satisfaction to the present 
writer to find that those ~ v h o  tile11 c a n e  forward as cham- 
pions of the perfect microscopical ~vork  of that day, 
are now the illost active leaders of the ilezel /-efo/./)~. 
TVe refer to Mr. Jo1111 Phin, the present editor of 
TAc Aiiicrican Ji,i~/-/iirl  cf .,lLri.osro~j~,lvho call clainl 
tlle llol-ior of having estal~lished the first successf~~l  
microscoliical journnl in the United States, and Pro-
fessor J. EX,wards Smith, of Cleveland, the autllor of 
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the recent book " H o w  to see with the Microscope," T H E  PRODUCTION OF SOUND BY RADIANT 
a work ~vllichis a valuable addition to  Microscopical ENERGY.:" 

BELL.Literature ; both wrote articles against " The A&:?- BY ALEXANDERG R A I I A ~ Z  

of that In a paper read before the Anlei-ican Hsscciation foriiltripl?tfl~on ~i~~~~~$~,'. article I the Advancement of Science, last August, I described 
we gave very strong illustrations of the " mi~l-@?*esen-certaill exl>erilllelltsn1ade by SumIier Tainter and1 
tntioiLs referred to, but the paper ~ v a swrittell sollie I myself ~vhichhad resulted in the construction of a "Pho-

I to$ho/zc " or apparatus for the procluction of sound Ily 
years in advance of the present developments, wllich light jndit will to-day to the 

111~1~11 photo-
resolutioll of tile "Podura" scale Jlras tllen quoted as phonic 11henomena slnce the date of this communica-
have made the case stronger. T h e  disputed i progress we have made in the investigation of 

I t1o11. 
an instance of an objective giving two distinct resolu- ! In  Bostoll paper tile tliscolery ,vas aIIIlounced that  
tions of an object, one o f ~ ~ l l i c hwas clearly an errone- tlii11 tlislis of very many different substances e/iziittd 

that ' f"L~2dJ\vhe[l exposed to the action of a rapidly-ioter-oils orre, but ii.llo ii.ollld have thell 1 ruptetl beam of sunl~glit. 'The great variety of material 
which We hal'e for Sothe spherules 011 "A i f g ~ k ~ t l ~ ~ L "  used in  these experiments let[ me  to believe that sonor-

many years religiously regarded as tile true ultinlate ousness under such circu~iistances~vouldbe found to be 

resolution of that diatom, ~vooldprove to be an illa- a g;;~:: $	 zaudible eiiec,sfrom ~ 
sion? While to make tlle case nlore complicated, I'ro- masses of the various substances rvhicli became sonorous 

fessor E. Abbe states tllat L' it is not lily olliliioll in the condition of thin dlaphragms, but this failure was 


expla~ned upon the supposition that the molecular

that the A?lgz~Znt/tlizvalve is conlposed of spherules, disturballce by the was chiefly a surface 
yet even if sucll should exist, they would not have a action, and that untler the circumstances of the experi-

different effect." meiits the vibration hat1 to be transmitted through the 


11 mass of the sul~staiicein order to affect the ear. It was

Thus " The Misilr?i.~$i.etntio~zof tde Jfi~l-o~cope"thereforesLl,lposed i f  we could lead to the ear a i r  


under certain conditions, is no myth, but an admitted that was tlirectly in contact with the illuminated surface, 

Tve Tvelcollle tllell file iml~rorenlelltr ivlli,-Jl illall ( IOu"er s0urriIs migllt be obtainecl. alld solid masses be 


a t  least partialb' rellled~ l'lie lliglr loulld to be as sonorous as thin tliapliragms. The first

1 :xpe,inlents lrlade to verify this llYpotllesii pointed to-


objectives of the present, altllough far fl.om perfect, nal-ds success. A beam of sunligli: was focussetl into 

give great llope for the future, alld rve trace ill One of an open tube, the ear Ixing placed at the 


other end. Upon interrupting the beam, a clear, musical
Professor Smith's work, to  wllich reference has beell tone ~ v a sheard, I,itch of ,+.,,hichdepended upon 

made, the advent of a higher intelligence among frequency of the interruption of the light and loutilitss 

hIicroscol~ical~\~orkers.Tllis new spirit of progress the  conllloslllg tube.  


At this stage our experiments were interruptetl, as cir-

is ~velldescribed by Dr. Beale wlle11 he says, the cumsta,~es cz.lled llle to Europe. 

~icroscoljist ,  like tile Astronomer, is ever longitlg , WlliIe in I'aris a new form of the exl~erimentoccurled 


to get a little be).ond the point at iullicll lie to my mind, which woultl not only enable us to investi-

gate the sounds producer1 maiies, \vouldalso per-


already arrived. Eacll new fact gained by research mit us to test the niore general l~ropositionthat sofznrozw-

seems but to illdicate the existence of lilore and the z?~ftz~cni.e I i ~ h t ,  $7-up-
?z'SJ,f ~ ? d c ' ~  ofip~t~mrittciit 

cA?'fyC O I I L N L O ? ~fo nll nznffcr. 
more important things beyolld. Limit is reached ~h~ substance t o  be tested \\.as to be in  in-
and tlien snnilounted, but S O O ~a new linlit seems to terior of a transparellt vessel, matie of some material 
rise from the lllists in tlle distance towards nllic]l the / which glass) is transparent to ijght, but l)ractically 

opaque to sound. 

worker is inlpelled by new hoi~esand desires. I t  is Under such circumstances the light coulC~
gel in,  

this never-halting progress wliich distinguislles scien- the sountl l~rocluced by the vibration of the substance 


tific from every otller kind of inquiry, n l ~ dparticularly could not get out. The autlible effects could be stutlied 
placillg tlie in lvith the intel-ior of 


nlicroscopical investigation, for it call never be corn- the vessel by rneans of n healing tulle. 

llleted. I t  deals with the illinlitable. T h e  boundaries preliminary experiments were made in Paris to 

test this idea, ant1 tlle ~esul tswere so promising that they
of to-day are found to l1nl.e vanished to-morrow, and com,ullicatet~ to  the  Academy the  I I t h  

the eyes and understandillg begin to  penetrate into I of October, 1380,in the note read for me by Mr. Antoine 

regions wllicll but a sllort tillle before llad beell con- Breguet.1. Shortly afterwards 1 wrote to hIr. Tainter, 


suggesting that he should carry on tlie investigation in 

sidered far beyond the range of possible ill\restigatioll. America, as circumstallces prevented me frolll doing so 


myself in Europe. As these experiments seem to have-	 formetl the common starting point for a series of inde-
pendent researches of the most important character, 

CONDUCTIBILITYGLASS GAL\-ANIC carried simultaneously, in by SIr. Tainter,OF FOR THE CURRENT. on America 

-According to A. Sewarz, if two platitlum wires are inter-

posed in the same circuit, the one passing through the free '"-4Paper read before the Kational rlcaden~)-of Arts and sciences,  


air while the other lies between two glass plates, or is 1 "1"" r r .  188r. 

melted into a thick capillary tube, at a certain tempe1,ature II'roceedings of American .Ssiociation for the .Advmicement of Science, 

of the tube the former glows brilliantly, while the second n 8 e , iO$':;;;llyz[ ~ 0 1 .Journal

, P
of 
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the

;
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remains dark If the glass becomes heated the former 1 	 xnci ~lect l -(ciar~s,  404 ; >lnnalesSocietyof Telegraph E n g i ~ ~ e e r s  "01, i<,'p, 
grows dark, whence the author concludes that the glass has I de C h ~ m i eet de Physique, vol. sai. 

become more conductive. 1 C O ~ I Z ~ ~ C E  VOI, acl, p. gg j . 
R ~ P z ~ ? < . F ,  


