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cheap collecting-apparat~~s placed in both open 
and confinecl waters to catch a ' set ' of s l~at ,  
which can then be transferrecl to ponds or open 
beds. Tlie methods of spawn-taking and pond- 
culture introdnced by the writer are inexpen- 
sive and rery simple, and can be understood 
and conclaetecl by any person of ordinary in- 
telligence, and are fully described in papers 
already publisl~ecl, or in course of publication, 
by the U. S. fish-commission, under the an-
spices of n~hich he has been enabled to carry 
out his investigations. The exl)erimental dif- 
ficulties have beell overcome. I t  remains for 
practical men to avail themselves of whatever 
of raloe has been cleterinined by these experi- 
ments. There are thousands ot' acres of salt- 
marsh lailcl along the eastern coast of the 
United States, which, wit11 proper preparation, 
might be macle to yielcl a living to a large 
nurnber of persons, and which is now not pro- 
ductive of any thing except ~nosqnitoes aud 
malaria. 

Pond-culture has one other decided adran- 
tage over enltnre in the open water ; namely, 
that it is possible to effectually eselucle from 
the artificial enclosures certain erler~iies of the 
oyster, such as whellis and star-fishes. 

J. A. R~uci i .  

TIIE EXPLOSION OF T H E  RIC'ERDALE. 

TIIE boiler of the steamer Rirerdale exploded 
oil the 28th oC August, a few niinutes after the 
boat hacl left her wharf at  New Yorli, and 
started for her rlestinalion on the IIuclson llirer 
above the city. Sereral lives were lost, anil 
the boat itself was sunk in sixty feet of wnter. 
Tlie boiler was raised, and placeel upoil the 
wharf near the Dclamater i r o n - ~ o i k s  ; and the 
boat, a worthless wreck, was tomecl to the New- 
Jersey side of tlic river. 

The steamer had two ' flue-boilers ' 25 fect 
(7.6 m.) long, G feet 4 inches (1.93 m.) in 
diarneter, containing four ' direct ' 14f l ~ ~ e s  
inches (0.36 in.) i11 diarneter, two of 9 inchcs 
(0.23 111.) diameter, and fire ' return ' flues 
of 11t inclies (0.28 m.) diameter. The shell 
was of no. 3 iron, and the area of heating- 
surface was 676 square fect (63 sq. m.). The 
iron was of good qnnlity, and was in good 
condition throughout, except along the bot- 
tom, mhere i t  ga7e wag. The form, propor- 
tioils, and morkman~l~ip of the boiler were 
good. The builders, Messrs. Fletcher & IIar-
rison of New Tork, mere arnong the most repn- 
table constructors of engines and boilers in 
that city, and mere noted for doing good work. 

011 examination, it was found that the bot- 

tom was corroded along its whole length, and 
had been patched i11 a number of places whcrc 
the iron hacl become dangerously thin, and 
that in some places the sheets were reduced 
to one-fourth their original tliicliness. Tlic 
shell had been repeatedly patehecl, and five 
' soft patches ' mere fo~lnd on the girth-scains. 
Tlie rupture seerns to have started in t!~e thin 
parts of the bottom, aiicl to hare follonrecl the 
n~eakenecl girth-seams quite arouad, ancl di- 
videcl the mass into two parts of nearly equal 
size, tearing the iiiiddle sheet oat of the shell 
entirely. 

A coroner's jury niade an inspection, esam- 
ined such ~ i t n e s s e s  as could be founcl ancl 
such experts as co~llcl be inilucecl to testicv, 
and rendered a verdict to the ef'Eeet that tho 
boiler rr~pttlred in coiiseqnence of the n~eakilcss 
of the sheets on the bottoiil of the sliell, nhieh 
were tumble to sust:lin the worliing ,r?rcssrlre 
allo-vecl by the U. S. inspector ; .v\ hicli weal<- 
iiess hacl been protlncecl ?q.corrosion on the 
interior, clue to the action of the feed- rater. 
I t  was further asserted, that the boiler wns 
tested ill June up to a. pressure of 62 ponncls 
(5 atmos. abs.), ailcl burst ten weeks later 
under a pressure of bnt 32 pounds (3 atmos.), 
in coiiseqnence of the neglect of the inspector 
to observe its eoilclition at  the time of testing 
it. The engiiie-driver ancl the inspector were 
censured by a vote which Tvas not uiianiinous. 
The jury expressecl the opinion that the pres- 
ent law is not suflieiently explicit and ii~sncla- 
tory, and that the rise of the test by hydrostatic 
pressure is insnfficient to detect ancl reveal sue11 
defects as here existed. 

The inspector acknowledged that he did not 
try the strength of the boiler with the hammer, 
as is now usual i11 all thorough ex~miilations 
by co~ipetent engineers, but merely looked i t  
over ; and that at previoas iiispcctioi~s he had 
not entered the boiler, bat hacl only looliecl ill 
at  the manhole. Tlie e~~idence  of ilic moat 
superficial ancl inefficieilt . inspectioil ' was coa- 
elusive ; and the fact that proper inspection 
would 11:lrc rerealed the clangcrous condit,ion 
of thc boiler \ \as equally well 1)ro~en. The 
so-called ' inspection ' was a faice ; ancl the 
inspector, in a spirit of in~lifference or indo-
lence, took the cllances of an explosion. 

The esplodecl boiler weighed 27,000 pounds 
(12,247 kilos), and coiltainecl 25,000 1)ounds 
(11,340 kilos) of water. The explosion nTas 
not remarkably violent, but was n~hat  old engi- 
neers are nccastorned to call a ' burst ' rather 
tlinn an explosion. The consequences were, 
however, sufficiently serious. The energy 
producing the effects seen in the case of a, 
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true explosion mny be imagined, when the 
an~ount  of heat-energy storecl up in snch a 
boiler is  calculatetl. The quantity of heat 
transformed into mechanical energy by a mass 
of water and of stenril of snch magnitude, set 
free, and expallding down to the pressure and 
temperature of tlie atmosphere, from the press- 
ure and temperatnre a t  which it existed in 
the boiler of the Riverdale, would alnotlIlt to 
above 1,500,000,000 foot-pounds (over 200,-
000,000 kilograrnmetres). This ~vould be suf- 
ficient to throw the boiler and its contents, yere 
the heat all utilized, ns in a perfect steam-
engine, five miles high. This nlay give some 
faint idea of the cnormous forces at work, nild 
the tremendous energy storecl in a steam-boiler, 
even ~vllere the pressure of the steam is very 
low, as it mas in this case. 

I t  will be concluded, from what has been 
above stated, tlint a steam-boiler of the most 
orrlinary mld least dangerous type has stored 
within it an incoliceivnble amount of avnilahle 
energy in the form of heat, n hich mny be a t  any 
molncnt transformed, in part, into mechanical 
energy with terribly tlestructive results, both 
to life and property ; that this powerf~~l  ngent 
for goocl or for evi) call only be safely utilized 
when the ntmost care, intelligence, and skill, 
are emyloyecl in its application, and in the pres- 
ervation of the vessel in wllicll it is enclosed ; 
that the present code of law relating to the 
care, management, and inspection of steam-
boilers, is entirely inatlequate to insure safety ; 
that the i~lspection of stearn-boilers, as a t  pres- 
ent practised by the elnployees of the govern- 
rnent, is not only liable to be ineficicnt, but is 
likely to prove worse than none, as it gives to 
the owner, and perhaps often to the man in 
charge, of the boiler, a feeling of security which 
is entirely without basis ill fact, and which 
may therefore cause the neglect of that watch- 
f~ilness whicll might otherwise prevent acci-
dent ; that simple pressure proclacecl by the 
test-pump, as a o v  provided for by the l a~v ,  is 
not a sufEciently effective lnethocl of detecting 
~veakiiess in the boiler, or to be relied upon to 
the exclusion of otlier better and well-knon,n 
methods of test. 

The fact that the hyclrostatic test is not con- 
clusive as to the safety of a boiler has long 
beell well li-nomn and admitted among intclli- 
gent engineers. The steam ferryboat West- 
field met with preciselx such an accident a dozen 
Tears ago ; and it Tvas sl~omn a t  the coroner's 
~nqnest ,  at which the writer assisted that 0%- 
cia1 in the examination of his expert witnesses, 
that the boiler had been inspected, and had 
been tested, but a few weeks before, by the 

U. S. inspector, who applied a pressure con-
siderably in excess of that a t  which tlle explo- 
sion tooli place. The cause of the accident, 
by n hiell n large number of people lost their 
lives, was precisely that n hich caused the 
explosion of the Riverdale's boiler, and the 
method of rupture x a s  the same. I11 either 
case, propcr ri~ctliocls of inspcction would liave 
s a ~ e dthe lives of' the snffercrs. 

It is unclonbtc~cllg- trucl, that niany of t l ~ e  in- 
spectors are conscientious, experienced, sliil- 
fill, aiicl l~ai~lstaking men, a11t1 (lo their duty 
in spite of the tlefeets of the esisting law; 
but it is also trnc that now and then n care-
less or incompetent inspector will neglect the 
simlslcst detail5 of his work, nnd that me lnnst 
expect occasiolral repctitio~i of this sad expe- 
rience, onlil thc lam is intclligenlly -Trained, a ~ i d  
so adrllinislared that the passing of n defective 
boiler by the inspector sl~all become as nearly 
as possibl(1 an iml~ossibility. 

Itori~s~r11. rox.L T ~ t r ~ i t s  
Hoboken, Srpt. 23, 1883. 

T H E  AMERICAN SOCIETY OF IIIICROS-

COPISTS .  


TIII.: sixth annual meeti~lg was l~eltl this year in 
Chicago, h u g .  7-11. The usual nurnber of mcrnbers 
was present, and the meeting was full of interest 
from the beginning to the end. The forenoon session 
of Tuesday a a s  given to organization, and tlie report 
of the president on the official action of the execu-
tive officels for the year. At  the afternoon session, 
papers were read as follows. AIicroscopical esamina- 
tion of seminal stains on cloth, by F. ,\I. Ha~nlin.  
After pointing out Lhe defects of Koblancli's method, 
that usually given in tlle mannals, he explained his 
own, which he had found eminently successful. I t  is 
in brief as follows. " 1. If the stain to be examined 
is upon any thin cotton, linen, silk, or woollen fabric, 
cnt out a piece about one-eight11 inch sqnare, Iny i t  
upon a siide previously moistened xvith a drop of 
water, and let it soak for half an  hoiw or sn. . . . 
then wit11 a pair of needles llnravel or fray o .t the 
threads a t  the corners, put on the glass cover, press 
it d o n ~ n  firliily, and submit to the niicroscope. 2. If 
the fabric is of wcll a thicl~ness or nature that i t  
cannot be examined as above, fold i t  t111.ougli the 
centre of the stain, and with a sharp kliife shave off 
tlle projecting edge thus made, catching upon a slide 
moistened with water the particles rrmovecl. After 
soaking a few minutes, sny five to ten, the powclery 
mass will sink down through the water, ant1 rest 
upon the slide. The cover-glass may now be put on, 
and the preparation examined." 

College lllicroscopical societies, by Sarah I?. Whit-
ing. The ant l~or  discussed, first, the question 'What 
use can a mic~*oscopical society subse r~e  ? ' secorld,
'How can i t  be made a success ? '  Such a society, in 
its range of topics, can take in almost all the physical 


