
VISUAL TE1,EGRAPHY. 

For 111a11y years past sciclltific Illell have ljeell 

familiar with fact, tile reiii.cted images of 
objects coultl 11e reproduced at  a distanc~e 11y the aitl 
of electricity, but rci:ontlj the lllattcr lirr been again 
taken up, ancl is now being promi~~cntly beforel~rought 
the public unilcr headings of L'sceing by telegral111."- 

~ 1 , ~ prillcillle illr;olved lllaJ. gatllerecl 

from the description of the "Bitrphoti~," a11 iilstrument 
introducecl by Dr. H .  T<. Liclts of I3cthlehcm, Penn., 
" for seeing by telegraph." H e  calls it by this llallle 

fl-olll two C;reelc wortls, tllrougll, a l l d ~ / c ~ / ~ ,  ligl1t," 

He lmely reail a l,alIer in Reaclillg, allrl ex-
hibited his instru~nent. This co~lsists of a receiving 
"liflor, tile \\.ires, abattery, 211~1 a r ~ l l o t l ~ l ~ i l l gspeculul11. 
The  receiving ~irirror is an analga111 of seleniom and 
ioditle of silver ; the 
ponlld of Selelliulll alld 
numerous, as it is necessary 
wire ~ h o u l d  be recluired to  

sl,etrululll is a 
wires are 

for tlistinctness that a 
atf-ect but a very s11lall 

space. T h e  iilstrument exhibited had a nlirror six 
illclles lIj- four, co,llllosetl of sevellty-two slllall lllatcs 
to each of which a nire \,.as attacllecl, the whole being 
nra1)lletl 11y a fine i~lsulatet! covering. These wires 
run to a co~lnnon galranic battery ant1 thus connect 
~v i th  the reprod;icing l~late .  JYhen the circuit is 
close(l, rays of light are collducte(l tllrougll 
ordinary camera, and the accompanying heat protluces 
chemical changes in the of the mirror, the a~l lalga~il  
which, modifying the electric current, cause similar 
cllallges in the reproilucillg sl)ecululll. 111 the ex. 
l l e r~ l l~e l~ tsat tile clost. of the exl)lmlatorJ- lecture, a11 
illstrunlent Tvas taken to a lower roolu of tile buildillg 
alld o13er3tetl frolll there to the stage ill the lIresel1ce 
of tile Before lllirror ill the lower roo111 
the conl~nittee Ilelcl in successio~l an appie, a pen knife, 

i gru$/1" call be accomplished. Professor Gra l~am 
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Bell has tlepositecl ~vi th the Snlithsonian I~lstitute a 
scaled description of 311instrument he has invented, 
\vhicll has caused AIessrs. Xyrton iCr Perry of England, 
wllo have heen working on the sanle problem, to offer 

follonillg statelllellt, ,vllicll intlicates tile lllealls 
cml)loy: 

L C  Jvllile v e  are still quite ill igllor,zllce of llature 
of this inventioo, it may be ae l l  to inti~irate tlrat colri 
l~letelllealls for seeing by telegraphy have been k11ow11 
for so~llc  time bj- scie~ltific men. T h e  follonring plan 
has often been tliscussed bj- us xvith our frientls, and 
no doubt llas suggested itself to otllers acrlllaillted 

U" 

nit11 the 11hysicial discoveries of the last four j-ears. 
I t  has not been carried out because of its elaborate 
nature anc1 on accourrt of its expeilsire character. 
Kor sllould we reco~l l~ l le~ ld  its being carried out. 

OLlrtranslllitter at is, alll,amtus for re-

ceivillg tile ligllt i l~ l l~r~ss ions  tIlellralld transolittillg 
electricallj--coosistetl of made up of a large s ~ ~ r f a c e  
very s~llall separate squares of selenium. One end of 
~ ~ 1 1 by an insulated wire to thepiece was co~l~ lec ted  
distant place, a11cl the other end of each piece wit11 the 

ill accortlmlce ,vitll collllllollly
llloyetl nitll teleyrall~l ~llstrull~ellts, TIle ob je~ t \~ l1ose  
image lvas to be sent by telegraph was illuminatetl 
verj- strongly, and by meals  of a lens a very large 
image was thro~vn 011 the surface of the above trans- 
mitter. Now, it is well knon.11 if each little piece of 

forms ,,art of circuit ill wllicll is a 
co1lst,zllt electroIliotive force, say of a voltaic batterJ-, 
rile, c n r r ~ n t1,assing tllro~lgh each piece will depe11d on 
~ t s ~ l l u m ~ ~ ~ a t ~ o n .Hence, the strength of the electric 
current in each telegraph line will clepe~ld on the 
illumination of its extremity. Our receiver at  the 
otller ellti, B, \vas, ill Ollr orjgillal lIlall, cOllectioll of 
~llagnetic needles, the illove~lle~lts of each of ~vhich 
(as 111 the ortlinar~needle telegmph) were co~ltrolled 
bj- the electric CLlrrellt passillg t h r o ~ g h  the particular 
telegraph n-ire ~vi th which it was ill collnection. 1':ach 
lllagllet by its movement closed or opened ml aper-
ture through \vhich light passed to illu~lli~late the back 
of a sheet of frosted glass. Tllere vere, of co~lrse, 
as 111a11j- of the illuminated squares at  B as of selenium 
squaresat A,and it is quite evident that since the 
illu~nination of each receiving scluare d e l ~ e ~ l d s  011 the 
strength of the c ~ r r e l l t  in its circuit, mltl this currellt 
again depends on the illumination of the selenium at  
t l lmther  end of the wire, the image of a distant ob- 
ject might in this way be tra11~1llitted3s a 111osaic by 
electricity. 

.illore promising armnge~nent, suggested by Pro- 
fessor l<errJs experiments, co~lsisted 111 having each 
square at  B ~llatle of silvered soft iron, ant1 forming the 
entl of the core of a little electro-magnet, rou~ld  which 
passed the current, co~l l i~ lg  fro111 the corresponding 
sele~liu~ll \Ye proposed that square at the other end. 
the surface tormed by these squares at  B should be 

alld trade dollar, n.llicll \yere clistillct 011 tile l)~atforlll , 

above. TIle date 011 tile trade dollnr, tllroWll on a11 
elllargetl screen, n.as lllaillly visillle, as Tvell as tile 
gotltless of lillcrty, -4 \vat(;h Ivas next alltl 
autliellce coultl see of tllc ]l,zllds, tllc ~ ~ ~ o v e l ~ ~ c ~ ~ t  1, 
in1< bottle, a floxeY, 1lrn.t~ of a tllentrc llalltl-bill, lyere 

Sl,Oxvll, aI1d n.llcll the llcad of a liittcll \yas I 

exhibited, there was great applause, and the inventor 
war1111y ~o~lgra t~ i la tec l  The  opi~l io~ls  011 his success. 
entertai~letl of its practical value are w r y  high-it be-
ing possible for a signal officer on a railroad to see 
hundreds of 111iles of traclc at the salllc instant." 

TT'e are i~lforillctl by a gentle~nen residing near Ke\v 
York, that during a visit to France a few years ago, 
his attention \vas called to the s~lc'cessful attcnlpt of 
the police authorities aided by a Scicntest, to repro-
duce at  a distant city by telegraph the features of a 
cri~lli~lal In  casexvho \vas ileeiilg from justice. this 
the lllealls successf~ll, mld e~nployetl nere ~~eriectlq-
the results obtainecl itle~ltical to those clai~lletl in the 

?.here me  otlier ~netllotls by rvhich " .rCcing Ly iili-

illu~lli~latecl11j- a great beam of light, polarized bj- re- 
flection from glass, and received again bj- a n  analyzer. 
I t  is the11 evitlent that since the intensitj- of the

1 ailalyzecl light depends on the rotation of the plane of 

polarization, by each little square of iron, and this de- 

p a ~ l son the strength of the current, and that again
1 011 the ill~1111inatio11 of the selenium, we have another 
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method of receiving at  6 the ill~u~l~ination of the little 
squares at  A," 

Even this plan appears to have been anticipated 
in one sense ti~-o years ago, by Mr. J. t.H. Gordon of 
London, ~ v h o  says : 

" I used an electroinagnet consisti~lg of an iron bar 
2 feet 4 inches loag and 2% inclles ill diameter, sur- 
rounded 11)- 7 0  111s. of wire, and excited by ten Grove 
cells. 

The  total cJo/tble rotation ~ ~ r o d u c e d ,  i1v slightlv not 
i 2 2 

altering the resistance, but iyreversing the ctincnt, 
was never more than 26' (t\~~enty-sixlnillutes of 
arc). 

T o  see this a t  all vitll a very delicate Jellett analy- 
zer, it was necessary for the observer to increase the 
sensitiveness of his eye by sitting in total darkness 
for soille tell minutes before each ol~servation. 

Your readers can judge what chance of obtaining 
T-isible changes of illurnlnatio~l there \vould be with 
' little ' magilets and Illere variations in a current not 
i ~ o \ ~ e r f u lenough to f~lse a sele~lium resistance." 

Lastly we ma)- offer an apparatus arranged by A h .  
Middleton of Cambridge, England, ~1-11o gives tile 
following account of it :-

u 
 lells is to tllrow a lllalle or suital)ly 
curved receiving plate (inclosed in a camera) the 

n-it11 a somewhat sinlilarly coi~structed plate. Tlle 
heating, kc. ,  effect of the image on the first plate gen- 
crates currents of electricity, \vllicll floTv tllroLlgh the 
n,ire alld reacllillir secolltl tllerllloljile 

plate are rcconizi-ted into beat, k c . ,  according to the 
law discovered ljy Peltier, the nmount of Ileat, k c . ,  
being directly proportional to the mno~lllt of elec-
tricity. 

Moreover, according to the manner in n,hich the 
elelllellts of llle plate are arranged wit11 respect to 
each other, we can get a ' ' or ' negative ' 
(to use tile orclillary l,llraseolog)- of lj~lotograll~~y)llic. 
tLlre secolln receivillg ljlate, sillce 
effect here holds, and the copy of a picture depends 
solely 011 establishillg a constant ratio in the radiant 
heat allcl ligllt wllic~l lloillts of tile 
picture and copy send to tlle eye. 

Furthermore, tllcse iillages call be citllcr viewed 
directly or by reflected light (after the fashion of the 
the japalleselllirrors allti a or 

sensitive paper, so in the eye the nerve currents of tile 
optic nerve probably leave some brain trace on the 
mind." 

I 
I t  will tblus be seen that ~vhile" seeing by tele-

grallh" is not by ally means a new invention, tlle 

i 
principle involved is one flu11 of ii~terest, and as yet 

1 but partiaily developed; in this field of research ample 
scope will be found for those ~volking in this direction 
and valuable results may be anticipated. 
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1 THE COSII?;(; 01; AGE O F  THE OIIIGI?; O F  

I S P E C I E S . '  

Many of you will be familiar with the aspect of this s n ~ a l l  
green-covei-ed book. It is a copy of the first edition of the 
" Origin of Species," ant1 hears the date of its production- 
the first of October, 1859. Only a few months, therefore, 
are needed to conlplete the full tale of twenty-one years 
since its birthday. 

Those whose nlemories carry them back to this time mill 
remember that the infant was remarkably lively, and that a 
great number of excellent persons mistoolr its tnxnifesta- 
tions of a vigorous individuality for mere naughtiness ; in 
fact there wns a veiy pretty turmoil about its cradle. My
recollections of the period are particularly vivid ; for hav- 
ing conceived a tender a f ic t ion  for achild of what appeared 
to rtle to be such remarkable promise, I acted for some 
time in the capacity of a sort of under-nurse, and thus 
came in far illy shate of the storms which threatened even

j the vcrj. l i fe  of creature. For some years i t  was 

forms of opposition died away n s  sooll as tllcy did. 
I speak of this period xs of something past and gone, 

I possessing merely a historical, I liad alnlost said ail anti- 
/ '~uarian, interest. Fol., during the second decade of the ex-

tstence of the " Origin of Species." opposition, though by ,,, assllnled dif irent  aspect, ontile 
, 	 of all those ~ v h o  had any reason to respect then~selves, it 

assumed a t h o r o u ~ ~ : l yrespectful character. By this time 
the dullest began to perceive that the child was not likely

I 	 to perish of any congcnital xvcakness or infantile disorder, 
! 	 b u t  growing in to  stalwart upon mhoIn 

mere goody scoldings and t l ~ r ~ a t e ~ ~ ~ ~ ~ g s  with the b i r ~ h - ~ o d  
were cluite thrown a\Tray. 

1 In  f.~ct, those who have matched the progress of scicnce 
1 within the last ten years will bear me out to the full when I 
I assert that there is no field of biological inquiry in mhiclt the 

l,~~,e,ces of the 	 fl is not  traceable :originof species 
foremost men of science in  every coutltry arc either avowed 
champions of i ts  leading doctrines, or at any rate abstain 1 froin opposing them ; a host of young and ardent investiga- 
tors seek for and find inspiration and g u ~ d a n c e  in Ms. Dar-
win's great worl; ; and the general doctrine of Evolution, to 
one sicle of which it gives expression, finds in the phenomena 

1 of biology a fir111 base of operatlolls whence it may conduct 
its concluest of the ~vhole realm of nature. "litable allI'aratus be as a History lvarns us, holvever, that it is the customary fate 

photog~alIh,a therlllograph, or ~ h e l l l i ~ ~ g r a p h ,  of new truths to begin a s  heresies and to end as supersti-the de- 
tails of which will be found in tlle paper alluded to, i tions ; and,  as  matters now stand, it is hardly rash to antici- 
alld of ~vllicll all allstract I lJelieve> .  Isooll a l ~ l ~ e a r  pate that, in another twenty years, the new generation, edu- 

in proceedillgs of CallllJridge Pllilosollllical 
Society. Also, I touclled upoil the method of attack- 
i i ~ g  the problem of photographing ia  colors, alrrl in 
coilclusioil poiilteci out a striking ano1og)- between the 
camera of the instrument and that o f the  humail eye;  I 
the thermo-electric ele~lleilts of the i n s t r ~ i ~ l ~ e ~ ~ t  and the , 
rods and the cones of the eye ; the conductiilg SJ-stem i 
of i~lsulated wires ei l la i la t i l~~ tlle in- from the plate of 
strulllellt ailcl the optic llerve (or ljundle of concluctiilg 1fibres of the eye)--supposiag that as the electric cur- 
rellts ill the ill~t~ulllellts ,effected a registratio11 011 the 

cated under the influences of the present day, will be in 
danger of accepting the main doctrines of the Origin of 
s~~~~~~ as littlewith as little reflection, and i t  may be 
justiicatton, as  so  many of our contemporaries, twentj. 
years ago, rejected them. 

Agai"'t such ' cOnsL1mnlatlOn le t  us  
p ray ;  for the scientific spirit is  of more value than its pro- 
ducts, and  irrationaliy-held truths ma,, be more harmful 
than reasoned errors. Now the essence of the scientific 
spirit is criticism. T +  tells u s  that to whatever doctrine 
claiming our assent, we shoulcl reply, take it if You can 
compel it. The struggle for existence holds as much in the 

, * Lecture delivered a t  the Royal Institute, Friday. RIarch rg. 


