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OX THE F I R S T  COMET O F  1861 A N D  THE to have been one of the most extensive and brilliant on 
LIETEORS O F  A P R I L  zo. record, ancl hence to have been derived from a nleteoric 

BY PROFESSORDANIELI<IRI<T~OOD. 
cluster of extraordinary density. 

According to the catalogues of Eiot and Quete!et% 
hI. Arago was  the first to call attention to the frequent 

appearance of shooting stars in unusual numbers about 
the 20th of April, and to suggest tlle theory1 that  they 
are derived from a ring w111ch intersects the  earth's 
orbit. \Ve are indebted, however, to the late Edward C. 
Herrick, of Kelv Haven, for the collection of the nrinci- 
pal facts by which the suggestion of Xrago w& fully 1sustained. 

I .  

T H E  G R E A T  M E T E O R I C  S I I O T V E R  O F  A P R I L  20, 1803, 

More 	thall thirty-sis years after the el,ent the old 
accounts of this \vonderful display were 

great meteoric sholver was seen in China on the 16th of 
March, B. C. 687. This date corresponds with the 20th 
of April in the nineteenth century. The  display was 
therefore a sho~ve r  of Lyraicls. T h e  interval between 
this extraordinary apparition and tha t  of 1,803 was 2490 
years which nlay be  regarded as  a nlultiple of the true 

pe?:tyear 558 of our era," midway between those brill- 
iant displays, was the date of another great meteoric 
shower. T h e  month and day are not given, but we may 
assume with reasonable probability that it \%?as the great  
April display, Nr .  Herrick found several other showers 
derived from the same stream. They seem, hon7ever, to 

been of inferior brilliancy. They will be consider- sougllt ou t  by hlr, ~ ~ ~ ~ i ~ kalld rescued froIn oblivion,"ave 
T h e  follow in^ descrintion of the ~,henomena a s  seen at  
Richmond, ?a,, is talcen from thk Virginia Gazette, 
April 23, 1803. 

"Shuutr i~eStars.-This electrical h hen omen on was 
served 011 ' i ~ednesday  morning last, at  Richmond and 
its vicinity, in a lilanner that alarmed many, and aston- 
ished ex-ery persol1 that beheld it. From one until three 
in the morning, those starry meteors seemed to fail from 

the llewens, ill such nLlnlbers as to re- Ievery uoint 
semblt  a shower of sliy rocliets. T h e  inhabitants hap- 
pened at  the same h ~ u r  to be called from their houses by 
the  fire-bell, ivh'ch was rung on account of a fire that 
broke out in one of the rooins of the Armory, but which 
was speedily exti~guisheil .  Every cne, therefore, had 
an  opportunity of witnessing a scene of nature, ~vhich  
never before was displayed in this part of the globe, and 
which probably will never appear again. Several of these 
shooting meteors were accompa~lied with a train of fire, 
that illunlinatecl the sky for a considerable distance. 
One, in particular, appeared to fall from the zenith, of 
the apparent size of a ball of eighteen inches diameter, 
tha t  lighted for several seconds the whole hemisphere. 
During the continuance of this remarkable pl~enomenon, 
a hissing noise in the air was  plainly heard, and several 
reports, resembling the discharge of a pistol. E a d  not Ithe  city bell been ringing, these reports would prob- 
ably have seemed louder. T h e  sky was remaritably clear 
and  serene, and the visible iixed stars nurnerous the  
whole night. W e  are  anxious to know at what distance 
from Richnlond this phenomenon has extended. It is 
hoped that persons who have remarked it in other places 
will not  neglect to inform the public of the particulars ; 
a s  such intormation may add in a great dtgree to the 1knowledge of meteorology. 

Since writing the above, we have been inforrnetl that 1 

several of the largest of these shooting meteors were ob- 
servetl to tlescentl almost to the ground before they es- 
ploded. Intieed, many of those which we saw, appeared 
to approach within a lew yards ot the house tops, and 
then sudtlenly to vanish. Some persons, we are told, 
Tvere so alarmed that  they inlagi~led the fire in the  , 
Armory was occasioned by one of these meteors, and ill 

place of repairing to extinguish the earthly flames, they 
busied themselves in contriving to protect the  roofs of 
their houses from the fire of heaven." 

Tlxe tlisplay \\-as also \~itnessetl  a t  Raleigh, N. C. ; 
W~linington, Del. ; Schoharie County, N. Y. ; I'orts-
mouth, N. W.; and at  several points in ;11assachusetrs. i 

' T h e  ciescriptions of the shower as  seen a t  these respec- 
tive localities declare that, " the heavens seemed to be all 
on fire from the abundance of lucid nieteors ; "  that they 1 
were " too numerous to be cou~lled ;" and ths t  g i  part of 
the time the light was so great  that a pi11 might be  pick- 1 
ed u p  011 the ground." T h e  sllolver, in short, would seem 

p~ 


1 In 1836, 

2 See Herrick's article in the Am.  Journ.  of Cci.  for July, 1839,p. 358. 1 


ed 

The first comet of r861 was discovered by hIr, 
Thatcher on the 4th of April. I t  wasvisible to the naked 

had a tail three demrees long, Its elements, cal- 
c~llatecl b i  r)r. Oppol ier  of yienna,  a re  as  follolvs : 

E L E M E N T S  O F  T H E  F I R S T  C O M E T  O F  1861. 
Perihelion Passage..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,1861, J u n e  3. 

Longitude of Perihelion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .z43O 22'. 

Longitude of Asceilcling Node . .  . . . . . . . . . . . . . . . . . . . . . . . .29" 55'. 

Inclination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79" 45'. 

Eccenrricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0.98345. 
Sclni-iris i i r i j o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 5  67 
Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 15.4yeats. 
Per~belion Distance..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..o.gzo7. 
Aphelion Distance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
,110.425. 
hlo!ion.. ........................ . . . . . . . . . . . . . . . . . . ..Direct, 


Professor George Forbes has shownqha t  the  comets of 
14.14, 1032 and 616 were former apparitions of this 
comet ; the mean of the three periods being 415 years. 
T h e  dates of ancient perihelion passages ~vould  
therefore have been about A.D. 201, B. C. 214, and  
B.C. 629. In 1867, soon after the  discovery, by 
Schiaparelli ancl others, of the connection between the 
comets of 1862 and 1866 with the  August and No-
vember meteors, the  probability of a similar relation 
between the first comet of 1861 and the meteors of 
April 20th was  pointed out by Drs. Weiss and Gallee6 
T h e  orbit of the comet nearly intersects that  of the earth 
in longitude 210°, the point passed by the earth a t  the  
e ~ o c hof the April meteoric shower. A n  approximate 
equality of the periods of the comet and the  meteoric 
stream was thus rendered highly probable. 

T h e  facts here collated constitute several very strik- 
ing coincidences. 

I .  Dr. Oppolzer's period of the comet, derived solely 
from observations, is 41 5 years. 

2. T h e  mean period from 6 i 6  to 1761 :vas 415 years. 
3. The interval between the gieat  meteoric showers of 

B. C. 687 and A. D.  1803 is equal to 6 periods of 415 
years. 

4 T h e  shower of A D .  558 s s s  midway between B. C. 
687 and A .  D .  1803. 

3. T h e  comet and the meteoric swarm seem to have 
equal periods. 

It is by no means surprising that  all returns of the 
mettoric group have not been recorded. T h e  observa- 
tions were restricted to the eastern conti~ient ; or, as  

3 Q ~ ~ e r e l e t ' s  ioo.Physique du  Globe, p 

4 Quetelet 's Catalogue. 


&Ina paper read before the Royal Society of Edinburgh, Feb. I 6, 1880. 

"Xstr. Kach., Nos. 1632, 1635, and 1710. 
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SCIENCE. 

not nlcrely 
been csncealecl by clouds, alld others witncssecl on!y b y  in alltaline, but in neutral, and even acid solutions. Tllc 
Herrick has  remarlted, " some of them have doubtless The double osalatc exerts its r e d u c i ~ i ~ ' ~ ~ o w c r s ,  

barbarians." 
~~t bt tween the  great display of B. C. 687 and  A, D. I 

1803, professor N~~~~~ gives folloLi,illg list of sl,o\\--
ers  a t  o r  near  the  epoch of Apri l  2o,7 viz. : B.C, I j, A. 

j82, Io93, 1094,Y 1095, Iog6, 1122 and I 123, The 
appearance of j 8 ~  probably to be rejected. I t  was 
two days from t h e  and record c~uorec! i 
Quetelet may have 110 reference to shooting stars."The 
three remaining returns,  B.C. I j, A, L). 1093-1096, alltl 
I 122-3, indicate a period of about  27 years. it is 

that ,  a t  close a l ) ~ r o a c h  
earth,  many must  be  thrown in to  new orbits, all of which 
'rvlll pass through t h e  point a t  ~ v h i c l ~  the  perturbation OC-
curretl. I t  seems probable, therefore, t h a t  at  some re- 
mote  e p x h  a considerable cluster  of  this  mete3ric s tream 
\vas throw11 by perturbatioli into a liew orbit correspoll(l- 
ing  to a period of 27 years. T h e  c h a n g e  may have been , 

~ r o d u c e d  by t h e  earth during t h e  passage of the  meteoric 
swarm.  

T h e  facts wliicll lve have collsidered illtli-
cate tile first comet of 1861, the  ~ ~meteors,~ ~ 
forlned a in space before the  solar do-
maill ; latter nloving in o f  t h e  former at a 

coinparable to the  diameter of 
1'larletar~ ]lerturbationthe orbits were 

into ellipses. If, a s  supposed by Professor Forbes,  the 
clisiurtling b ~ t l y  as a n  ultra-Neiltullian planet ill t h e  
vicinity of t h e  present aphelioll of the  comet's orbit, said 

la net would describe less than 30' of its cii:- 

solution quickly rcduccs p l a t i ~ i u ~ n  ci~loridc and silver ni-
tratc to meti l .  Silver cliloride, bromide, aild iodide are 
reduced completely, but lllore slon-I].. Coppcr acetate is 
rcduced very S ~ O T T T ~ ~to cliprolis oxide, and even to luctal 
\ITilli tlic nit1 of heat ~ricrcuric cl~loricle is reduccd to mctal. 
Rccently prccipitatc;i Prussi:\n hlue is reduced to xvllitc 
fcrro-cJ-ani(lc of potassium. illdig0 blue is reduced to ~~r l i i t c  
indigo, aiid solutiolis of suIi~1iindigot:c acid are rapidly 
decololiscd,-~,  l\i. E ~ ~ ~ ~ , 

ox .r,II: XCII)S c ~ H I , o ,F ~ ~ U.rIT ~ ACID,~ ~ 
Resides a oil3- acid, probably idelltical ~ ~ ~ i t b  isocro-
tonic acid, tlicre are formec! by the icact io~i  of s~tberic and 
brolnobut3-rie acid, acids ag::reei~lg ill collllIosi~ioll lT,ith 
suberic acid, but distinctly differelit from cacli other, aud 
froni the two isonleric acids produced 115- a correspoi~ding 
re.~ction ~vitli broa-isobutj-lic :~cicl. Tiierc exist, therefore, 
fire isonleric s i~beric acids.-C:II<L HELL .ASD 0. 1lU1.-
IIausER. 
il iYcw SI~STIIESIS SULI~HO-CHLORIDE.-OF PHOSPRLSYL 

T ~ v e l l t j ~  are ill a slllallparts pl~osphe~iyl-chloride placed 
flask with :ir e f i ~ ucondenser, and five parts sulph~~r-cl l lo-  
ridei arel slowly ndded by lilenlls of a dropping-funnel. 
After the reaction is o m r ,  the llaslc is set in a freezins mix- 
ture of Glaubcr's snlt and llydrociilo~ic acid. Pale yellow 
crystals of pl~ospllcnyl-tetm-clllo~ideare formeti, froill 
~vhich the liquitl is sepr~ratecl 117- decantation, then sl~alten 
wit11 water, dried 311d 'rllc yield is zllllo;t quanti-
t a t i i e , - ~ ~ ,  K ~ ~ ~ ~ ~ ~ 

i\Ioltc Ol:SI:R,-ii.r ON .I.H, rlC.rI"N Or  POT-,-',,,,cAR,:,,. ~so i l rTTyI  Li ,EIIyr ,E,-~,  ~J~~~~~ 

~ 

~ 

1 
places about 3 grms. pure isobutyl-aldelij-dc in a narrolv test 
tulle gmdu.ited ill ll:,lf millill,etl-es, \vitll a lens it is cuit during the interval betwet17 tlie nearest  a.pproach of 

t h e  two hurlies. I lul  iu ayhelion ihc  comet 1861 I, is 
too  remote from the  plane of t h e  e c l ~ p t i c  to  be  sensibly 

to rearl accllnteli quarter lnillillletrcs. ' liter 3 (lcci-
1 grms. of finely-l~o~rderecl recently-ig~iited potassium car-'disrurbed hy a planet moving in tliat plane. I t  seems 

Inore probable tha t  the  cornet, a s  well a s  t h e  ineteoric 
groull, owes t h e  transformation of i ts  orbit to  one of the  
known major planets. I t s  radius vector when a t  its as- 
cencling node is about  10. In other wortls, its orbit all- 
proaches very near tliat of Saturli in longitude 30'. Now, 
it is remarkable that  tile interval between the 
passagcs of the  meteors and  the  comet is alnlost exactly 
equal t o  periodsf saturn,l-lle llleteors a n d  sit-
urn  n,ere in the sal,,e lollgitude and  in ,.lose proximity 
about  B. C. 683, a n d  tlie comet approachst1 very nt.ar , 
the  plailet at the  same point  abou t  B. C. 625. T1lz Or- I
bits may have bee11 transformed into elllpses by Saturn 's  
illflucnce a t  these res1)ecti.r e ~ o c h s .  1: llla). be ~vorth! I 
of remarii tha t  I 1 t imes the  period of the  comet a r e  
equal  to  I j j times tha t  of S ~ t u r n .  

-. 

CHELIICAL N O T E S .  
ON BALLO'S S U ~ ~ P ~ S E D  F R ~ A IXDIPIC ACID O E T ~ I S E D  

C n > r ~ i ~ o ~ . - O n  camphor does oxidation \rith chromic acid 
not yield :idipic acid, l ~ u t  the siinle oxiditioll-prodl~cts as 
with nitric acid. Cllromic acid, I~o~vever ,  cuuverts tlle cam- 

boiiatc liaie bee11 added, tlic tube is closed, set in a Ilori- 
zontal positio:l, alltl tlie level is rent1 off crcry fiie minutes 
for f~irty-eiglit Ilours. 'Slle liquid will be found to 11avc 
"""cfi.om 2 1 . 5 0  to 14.50degrces. 

AT a meeting of tllc Sociktt: Industrielle of hIul l~ouse,  it 
was stated that tin sulpl~ocynnide, foiillecl b>-tlie doublc 
decoli~position of calciann sulplioc\~allide aud tin oxalatc, is 
fo~lll(l ier)- useful in calico pri:lti~ig. 

For printing cottoil wit11 thc azo-colors, Dr. rlllrich 
proposes to d i s s o l ~ c  ~ o o  grlns. of tlie color in fiie times 
its weight of writer ; thcn to illake up  n solution of sodi~ im 
staimate or alu~nin:lte at I j' R., to ex-ery litre of ~vhicll are 
added 20 grills, rilizal-ill oil. Of tllis lllixture I jo grms, are 
i,eorl)o,,ted witll color, w~licll is tllell tlliclcened nitll 
starcli and pl-inteil. After 111-intinp tile pieces are steeped 
for  a11 liour ill lead or barium acet:~te or barium ellloride at 
5' to 10' U.,and mashed in cc~lci water. 

CORRESPClXDENCE. 
[ T b d  E d i i o ~ .  dois ,/of bold I~i'iiis~~Zf J o i  (..r/i.i..ra,i/~i . i ja ,~si i ,?e  q 4 i i i i 0 , r r  

his L O , ~ , , L . ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ A ~ .A-O of,7,11~,~yj,i~j~~s> IC ,~ ;CC  is ~ < Z ~ L , L  c,,,~,,~~,,/;-
~~zti.1iis.1 

T o  the Edif~).o, f .  SCIKSCE:" 
111refel.clice to of  of statenleiits

phoric acid first formed coliipletely illto 111eu1bers poorer Illntle ill yolll. "f 2gt11 illst, by l)r, l;lll.,in carbon.-J. I~ICIILER. (;, 

tler, I ~r-oultl say that  I accept tile criticisni in all its bear- 
ON THE RE>IIRI~ABI,E PROPERTIES POTAS-REDUCING OF 

SIL-11 OSALATE,AKD O N  SOME OF TIIE REACTIOXSFERROUS 
illgS, \-ie\\- \l-llicl, ur. ~ ~ -enlIressesl ~l.egal.tlingl ~ ~~ 
tile u11l)er all of tlle thirtl r-enti-icle lleing constitutetl i ~ y  

THL-s PRODVCED.-Ferrous osalate is very permrineut 011 the rjenn'yi i~nstretched grcross 11et~r-een tlie /I(zbi>?~z~lit'ofesposllre to tile air, ill a Tvetalld a dry state alld pas-
sesses feeble The  s~ l l l t io l lof tlie pineal glantl, Tvns once entertainetl I l l ;  ill!-self !in ;LC-
ferrous oxalate ill oxalate, as Tve!l as tile solid cort1;~iice !\-it11 the ort l~otlos i r ie~\-  of eml~ryologists since tile 
double salt, takes u p  oxygell greedily, and passes illto tiiile of Ratlil<e), ant1 ~r-as tlie one I\-hicli Dr.  \\'iltler nlay 
tassium ferric oxalate, Its affillity for  oxpgell is equal to 13el~hall~recollect 1 ex;ll-csseti to  llllil in c 0 l l ~ e r ~ ~ t i ~ l ilast 
tliat of an allcaliile ferrous hydrare, or of anl~iioniacal cu- veal-. 1 return to  that  vie^\- again. 31)- al~antloiiineiit of 
P ~ O L I Sclllol-ide, or of pyrogallic acid in a11 allcaline solution. it ~r-;LSclue to the coiifouiitliiig of t ~ v otiistinct questiolis, 

.Am. Jour, of Science, July, rS63. 
z'. e., the question of the  true illiier bountlary of tlle iloor at  

"xtthis pe,iod, so stars fell from heaven that could not  I the lateral r-elitricle alitl tlie u u e  upper aiitl outer bouii- 
be counted. In France theinhabitant j  were amazed to see one o then i~ i s f~  tlarv of tile tiiirtl. T h e  ~ i e \ \ -  1 sllould 1i:~ve cretlitetl to 
great size fall to the ear th,  and they poured water on the spot, we hiih \\-iideI. a,ltl ~ ~ ~ l l i ~ l ~ ,  tllat tile ~~t~,~,i s,tiz[rzk[c docstheir exceedii~g astonishinent smoke iisued from the oround with aoot f--
ingnoise."-Herrick's Catalogue. This  record is of interest as indr  of \vil- esteiid Ol'el- tile t h a l ~ l l l ~ s .h1)- l l l i S ~ p ~ l ~ e h e l l ~ i o n  
cating the fall of an  aerolite during the shower of meteors. der's stateniellt is I~ased  on the fact  tliat it restetl on a 

Y "A Soissons, on volt le ciel en  feu. U n e  pluie d e  sang tombe sur  
Paris." verbal communication. Tliat  I inentioiled it a t  all w a s  


