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A t  length the  Foorti itsPit w a s  won out, and,  ~ v i t l ~  
grea t  puiilps antl engines, For~netl one of tile fitlest coal- 
mining t s t ~ l j l ~ i h r n e ~ l t s  T h e  \;entilation ,\;as in .Anlerica. 
effected by a large Guihal fan, similar to those u s e < \  in ' 
the Pennsylv:i~i~a l l ines ,  and c a p a t ~ l e  of circulating 1 
120,000 cuhic feet of air per minute t l ~ r o u g h  the ralnifi- , 
cations of the  milie. T h e  wolI<;ligs cf  the Focrd P i t ,  1 
which is ntm-ly 1,000feet deep,  extent1 allout 1,800 ~;ai.c!s 
to  the nri-th, ancl 1,700 yarcls to llle liaying al l  i ~ ~ l l l l ,  
average breacith ot - 5 0  yards. T h e  gallcrics \-aliz(] ill 

height from g to I; feet, being (!riven In lllc upper 1,alt 
of the  i e l n l ,  the l o ~ v t r  part ileilig left for later ol)el-aticns, 

- . . _ - - _ 
cleaned and given to the  men after being examined by 
tlie shot-firers, a n  open Ilght hat1 been kept  burning for  
years, a s  it !\.as consideretl a safe place, being 
within a few feet of the  boitcm of the  shaft. But  
h ~ l - ea ~c . io i~ f l ' a7~  place, clernolislii~ig the esl~losion tool; 
callin, burning the horses l)et\vcen tile s l ~ a f t  antl the 
cnilill, ant1 fatally inj~iriliy the lanip-man by igniting liis 
oil-soaltetl clotliing, so  that  11e tlietl in a few clays. T h e  
effect of tlie esl~loiiotl did not extentl far into the north 
side, and soiiie of the men there \\-ere ignorant o f ~ t l i e  
elisaster until ~varnetl  by the  over-man to leave the pit. 

Sfc0Iltl:ll-y e ~ p l ~ ~ i ~ i i s  evtracteti, o r  generated c:Lus?tl I,!; 
$.:ls, arc nearly al\vaj-s In the vicililty of the  1-iriliiai.y one ; 
11ut liere is a case where the secoiitl Tvns half a niile from 
the hi-st, wit11 a n  intel-\ cning space of at least a qual-ter of 
a ~ilile I<nol\-n to be free fl-on1 gas,  I~ccause lnrn \\-el-e in it 
\\7itii  lailil-is \vilich sho\vetl no intlications of its presence. 

T h e  igiliticn of these volun~es  of clust n-oult!, no doubt ,  
haye clone serious injury ro the  shafting, lrnd not t h e  
latter heen \vet nntl intleetl saturnte.1 wit11 n.ater oozing 
unc!er pressure t h r o u g l ~  the upper s t ra ' a  into the shaft ,  
a ~ i t l  then falling to the  hotto1~1 ; so tha t ,  al thcugh elte-
\'here the  1iii11e was  a very clry one, it \\-as here in such a 
concl~tion tha t  the  flame ~ v o u l d  be extinguished a s  so011 
a s  it touchetl the tlarnp walis. T h e  necessiiyof watering 
dusty mires  l?as been llointetl out by Insrector  Gilpin, 
anti this IS said to he praciisetl in sonie of the  Belgian 
collirrits. T h e  present instance shows that  such a pre-
ca~ltlo11\voultl lent1 to leduce the  range of the explosion 
of the  tiust. 

A t t e n ~ l ~ t swere m?c!e to restore the  \-e~itilatinn of the  
workings in the  Albion h l i n c ,  \ rhen  tlie presence of a 
large fire \\-as tlisco\ erttl,  ant1 t l i ~ s  niade it necessary to 
'dootl the  galleries. In about  48 hours af!er the  explosion, 

T h e  v e n t i l a t i ~ n  thrcugli L!;C sourli ride w a s  m?iilrailieti 
a t  the  a le rage  ra:e ( . f  .-5,ooo cubic feet per  minut,:, 
Shol tly before the  accitlci,t r t i r  ri-ctl tc, I we:lt entirply 
through the  collic:y, in con;l,nt>y with JIr .  G;lpin a ~ > ( l  tile 
o\rennau, ant1 11-e lemall;td the l)erfectjc,ll of  l I l e  \-elltil;-
t ion, and  the cctistquent abselice of deleterious gases,  
even in tile r e n ~ o t t s t  bortls. 

On the morning of the (:isaster the  night at^^^^^^^^ 
re1)ortecl the 111iiie ro be free frorn gas,  excel,t in small 
ant! harmlcss c~unntitits. From what  soul-ce, then,  
originatctl the  ~ e r i f sof explosions tha t  began n.ithiu an 
hour  from the tinie this ~ e ~ o ~ t  of tn t l r r  s a f t t y  wzs lilatle, 
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a n d  cont i i~ued  at  intervals until the luiiie l>sca~ile a fur l i -  
ace,  whose flames czultl be su;;tlced ollly by tmi , ty ing  
into i ts  b u r ~ l i t ~ x  ~ v a t t r s  of the  atljacentc h a m b c ~ - s  tile 
r iver?  TT7as there s9:ne s~:tltie,i tsu(1ation of gas fro111 tile 
?olid coal, or was this erl:losioli clue t o  the  hrilig of coal 
dust  fro112 a ?afety-Iam]~ or tile flame cf a hlast ? 

None of tlie forty-four Illen ~ v i i o  I\-itilessetl tile 1)cgin- 
ning of the  catzsiio1>]1c escaped to tell t\le story or ex-
plain t h e  my-stery, anti those rescued f rom illore tllstalit 
galleries had V,uc conjectures t o  offer. T h e  \vo!-I,n:en 011 
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receivlllg t h e  assurLnce t h a t  the  lilille \\.as free froill gas,  I a trench had been cu t  t h t o ~ t g h  to  E a s t  River, and t h e  
received t!ieil- ortiers, tlescentletl tile tila\villg shalt, re- ' 

ceivecl tl-ielr s:!fety-l;t;nps a t  t11e l a ~ i i p  callill aild a of 1 
tlienl \\rent icto tilt. 17ortll sitie \vol.l;inqs 2nd tl1e rest \\tent 
into the south sitle di1,i antl \x,aitetl f o r  their tools to be  
sen t  in for distribuiic~n, l i t  tliis m o ~ n e n l  the  exl,losion 
tool< place t h a t  Ivas iirst notice(] a t  the  [an-shaft, n.ilere 
it i,iew the cover of the ian-drift off, :anti about  or;e mil>- 
ute later  it \.,,as ap;,airnt a t  the tlra\ving shaf t ,  having 
traveleci in the  ant: cazc e,l'f/i a l ~ din the  otllrr iyqnhisf 
t h e  ventilating current. 

T h e  o n l i  i~rlrlitio~ral facts ilifinitely ascrrfai~iecl  \+ere 
gathered by a n  exploring part  let1 by hlr .  Gilpin, \vl-,o, 
shortly after the  origi~lal  exl;losion and  at the  risk of ]if?, 
descendetl illto the  ]:it allti 1;enetrated a s  fa r  a s  the  after-  i 
dalnp woLllc[ a]lo\\r t!lr.iil to go. Tlie  locality n,htrr: the  
u~lfortunara \vorl<~iien \vl10111 they trietl to save m7ere 

water \\,as let in a t  the ra'e ot 15,003 galions per ni in~tte,  
until, \\-iil~in a week, ;ill t h e  \ iorkings wele  fillrd. This ,  
(.f course, matie f u ~  ther investigations impossible, antl 
co:liir7g ~ 1 1 1  h e  l<no\vri beycntl what  has liere heen 
tol(l. 

T h e  s u l ~ j e c l  is one cf acltr~owledged importance. 
Tilere Iilr\-e been frequent explosions in f louri~ig mills, 
said to  he at tr ibutable to  the ignition of flour dust .  A t  
a late 1ilet.tiilg of the  iL3aiichtster Geologic31 Society, (in 
England),  experiments n-ere niade to show that  even iinely 
l~owtlererl slate ivill sprcail the  f l i ~ n e  of gas  explosions. 
Since the prepnration of the present paper, a report has  
been nlatle b?iore the  rcyal commission on acc ide~l t s  in 
ri~ines, by .Mr. F. A. A b t l ,  Chemist lo  the  British \Tar 
Dep:rrtment, i n  n iiich it 1s ciaimetl, a s  demonstratetl,  tha t  
coal-dust is 1101 only a fiercely 1 ~ ~ 1 r n i n g  whenagent ,  but  
s u i ~ r n t l r i l  in 1-r currents may operate a s  an e s ~ ~ l o t l i n g  
agtl i t .  11 operates, aslde [roll1 its inflamrrlabil~ty, a s  a 
finely tliritletl scllid, in " tlererrnining the ignitioil of only 
small l )ropor~ions c,f i i~e- t l?mp antl air, anti c o r ~ s e q u e ~ i t i ~  
ill tle\-tlo[?illt: exp!osii.e effects," a: r., ~1l:tler circumstances 
\\-lli?h, i n  the a b ~ e i ~ c z  of the  dust ,  woultl be at tended 11y 
no  ( l a o g t ~ .  -_p~--~~--
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Xlhazen's  prohlern is a n  optical one a t~ t l  w a s  illus 
s tated by the  i l r a l ~ i a n  .Alhazen for whcln the  proble~n  is 
named. " a ~ ? / ? i 2 2 i 2 0 ~ ~ ~ $ 0 1 ' 1 i fG~UL' IC  tz7itli t 3 @ ( 1 2 j r d  of vziib?~ 
Z I ? I C ~ Z L ~ ~ ! J /I I '~s?(T?IIJI .O?IZ the c~iiipi. of i z  co?zvtZ.t. s$/lci.I'cnZ 
1  '  t  i L f $ i  or^. T h e  solution 
of this  ~ r o l i l e m  iiivol\-es tlie soluiion ol  the  fo l lo~vi t~g  
gec~netr ical  !~robl in i  no\\-generallv l<no\vn a m o n g  ~ n a t h e -  
~i iat iciansa s  .\.lhazeii's prohiern. f ~ ~ o g . s i ! ~ r c'~ / -o i i z  points 
2 9 )  thc$laiic of t~g i z~c i z  i i ~thecZj,~.lt.d r a a  Ziqzcs / i i ~ ~ f l . ~ ? ~ q  
czi-cz~?itft~~-elmii2ahi9{,o- cpunl t i93 k s  with fhe ta?<yeni ~ I Z C Z  

lillown to be  ~ r a s  1,200 y a ~ t i s  south of tt,e shaf t  ; a n t  ~11: 
point rtaci-ecl b y  lhe par:^ \\.as only about 600 )-ar(ls in 
that  tlirection. 

I t  was  evident !.l!at the  ilalile oT the  exl)lcsion hat1 not  
reached a.; a s  this, for  tlleie 1vel.e 120 mailcs c f  fire 011 

t h e  tleatl hotlies of men ailti hot-ses fsu~:t l ,  nor  \\-as the 
sl~liutereti ~;-octl-!voil< chari-etl. l'Jie\. carrietl I ~ v o  cor-1,ses 
to the  surface f;lr exari;ination, aiitl it  \ ras  fcur~tl  tha t  one 
of these tlietl o l  the aftei--tlaml~, and tile other  froin being 
daslird against some t iml~er .  

T h e  walls ot :he i:allelirs had been snTepr.clear o f  
timber, a i ~ t l  r~reseri t td tile nl,l>earance of liavinc been . 
brusheil ~viili 'n I~rooni .  T h i s  \$a; d u t  to t h e  pass:~ge of 
great  \-olun>rs of dust \vhicli lay 011 the  floor of the  
level in ma\-es niicl clinits, illto ~:il:icll tlie pai ty o f ~ e n  sanli 
up l o  their- knees. ;\ iiini!ar eifcct n7ns \-1s:hle in the 
mine level, 1,r:t not to s o  grent a degree ; a s  it n.as clamper 
about  the  floor, ant1 floiil the effects observeti it would 
a p l x a r  that ,  ~vli i lc  the  e s p l o s ~ c ~ i  o long each level 1:assetl 
simuliaiieous:y, it hat1 greater poLver in t h e  lower one, a s  
t h e  doors were b l o ~ v n  to\~,art l  the  uppel-, or main level. 
Clouds of t h e  liner p;rrticles \yere carrietl u p  tlie shaft, 
and  were swept on into t h e  North-side levels. 

At the  lamp-cabin, where t h e  safety lainps were 
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1 tlrtr.iwn a t  thnt$oz?it. 

http:cZj,~.lt


-- - -- 

SCIENCE. 457 
-- - - - - - - - - -.- -.----

T h i s  prol>lem was  first solx-ed 11y Alliazerr, a l rarned there is no other  reducing mixture t h a t  worlts a s  well, it 
Amhian  cf tlie 11th century, ant1 publi:httI a t  B i s l ~ ,in woultl, perhaps, be better to  use  t h e  polariscope for t h e  
Latin, in I 572. Since that  time it stuclietl by of the  amount  of subs tancrs  present in a nhas  bt en t l e : r r tn i~~at ion  
zeveral tiistirguishetl niathtniaticians anci a varietj- of Amylase c a p a l ~ l eof retlucilig tile various solutions used,T.solutions givtn.  I he papr r  p~esentc t lc o n t a ~ n t t la col- , for p a r e  sugar  measuren~ents  
lection cf 111ese sc lutions a i i i~ ingto be  co111plete. E l tven  ' In the  fo l lo \~ iugtable tlie calculqtion of t h e  reducing 
solutions \\-ere containetl in this collecticn, brginning Lvith , po\ver was n ~ a t i e11y the  formulx ,  .' ~ v h i c h1 have already 
Xlhazen act1 ending with a solution by E .  B. S t i ~ z ,in e:<plainetl. Although,  in a few cases, the specific gravity 
1881. varied by  a few thr ,u~andil is f r L m 1.410, ilie difference 

T h e  first five solu!iotis a re  by geonietrical const luc- has  not been of sufhcient in>por;ance to make  any  correc-
tions, in which the  points sought  a re  cieterminetl by the  t ion l .  
intrrsections of a cil-cle anil hyl:erbola. 'The sixtli solu- , Since the  crtlinal-y Amylases, called grape  sugars,  of 
tion, also a geometrical consfruciion, is by meats of tile , commerce differ from tliost. calietl glucoses only in hav-
intersection of a circle ant1 pa~.abola. Tlie  scventh, ~ t i gtlie ~ , roce :s~scf conversion carried further, it is found 
eighth, ninth and eleventh sclutions a re  by :~nal!;tical or tliat tlie satnz lulz applies t o  them also. I n  fact, 1 
algebraical methods, while tlie tenth is a ti-igonometrical believe it \%illbe  fcu~lt lrue with all varieties of Aniylose 
solution. o i i d e  by use of s u l l i e r ~ cacid, provided S 6  granimes of 

A m o n g  the 11~0;-le\vho hnve studied ant1 a o l ~ e t ltlie tlie arihytlrous su1~;tancs 11: used in  each loo c.c. of t h e  
problern a re  ,illi:izcn. U a r r k ~ w ,Hutton,  Htiyghens, Icaest- I mixture to be exarninetl. 
ner, Leyhourn, L'I-io?pital, Robins,  Stirz, Sluse ancl Following a r e  the  I-esults of my observations : 
TYalis, h comp1:te list of i~il~liogrrpl1icalrefeicnces I 


T A ~ L EI.---:-~-=--
was  appended to  the  paper. 

-T h e  paper c o n t a ~ n e dfurther, an exttnsion of the prob- .. 
---.- -

I
l en1 . ,6~sf , ' tot k e  surfncz c.f a sl>her?, and sc*co~zii;to at1 
el l~pse.  T h e  first cnse \vxs illus!mt+.tl l>y the  following 
practical r s a n ~ p l e: 

T h e  great  circle t rack San Fr,incisco, Cal., II ~ : t ~ ~ e t n  
and  Yol;cliama, ]span, re-ches lieally to latitude 52' N. 
Tile L'acihc tnarl s teamers l l ! - i ~ ~ gi,:t\vei~i these lrolts 1 
usually a i o i d  going north of latitude 4;" N. K o ~ v ,~t the i 
45th parallel of latiturle he clesignatecl a s  one nortli of 
v\.liich ~ i i esteamer is not to  go, in what  1ongit~:tIe must  , 
this parallel !xreached in order that  t h e  steamers' pat11 I 
betn.een the  ports shall h e  t h e  shor t i s t  possible ? Tlie 1 
extension of Alliazzn's ~>tol,lenito tlie surface of t h e  
spi-ere so11-ts :his prohlen: and  the lot3giiude requirttl 1s 
1 6 8 ~\V, frcm Greenwich. !T h e  extensiorl of the problerii to the  case in ~ v h i c han 
ellipse replaces tlie circle gives rise to  a very c o ~ n p l t x  
equation of tlo special value.
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T h e  a'l)ore all?l\-ses ~ ~ 1 . 2of s imples  sent  by the man-
ufac:ui.trs, the  Peoria Grape  Sugar  Company. Tliey
represent tlle ~vliole number of samples examined 
ant1 i n  the  order in ~vli ich t h e  analyses were made.  
Seventt=en ~f them were ot syrups, and  the  t ighteenth 
of  a solid sugar.  Only four out  of the  eighteen show 
discortl-nt results. In one of  these the  specific gravity 
w a s  not tleterinined. I t  w a s  n?y intention to  make  these 
four an.ilyses in duplicate, bu t  a press of other  business 
preveriteti. i n  geiieral, it  appears tha t  t h e  results g iv tn  
by t h e  polariscope, by the above method of calculation, 
a re  a lltlle tco high. If they were diminished by 5 the  
agr-erncut \\.auld he bctter. T h a t  the  reducing power 
of An~ylosecan he correctly c.ilculatetl fro111 its rotatory 
pon.er is certainly establlshell from the  thirty-eight un-
st lectet l  ilistanc-s ~\-\-hicilhave been presented. 

-
ELICII:TCLICIIT FOR L ~ ( ~ T H ~ ~ s E sfirst of the-The 

series of lighthouses round t!ie Flench caast which are to be 
llcficefortl: ~lluminatecl11~-electricity, Ins ,  wit11 all its neces-~ 
sary "a"li"err, bee:? co111plcted. It is called the " Phare  
de  Plnnier," and is  situated at the mouth of the Rhone, 
near hIarsaillcs, 

A '  " "I ""' p' 313'V ~ l , ~ f ~ ~ ~ , ( i i ~ ~ ~
,' Proceedin~sA. A. A.S.,1880, p. 3 1 0  Journal Am,  Chem. Sot.,

Vol, I I . ,  p. 395. 
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1 3 ~P~lol' .H.  1:'. \VII~EY,L3f,a)ette, 111cl. 

In i 11: per read at  :lie Boston ~ n e e t l n gof this Associ-
at icn l I called attention to th - fact tha t  the  reducing 
p x v e r  of Anlyloze, measured by Fehling's Sol., coultl be 
readily detern?inetl by the polariscope. Since tha t  t ime 
I h a r e  es t tnded  the series of ol~servationthen reporred, 
a n d  with such results a s  justify the  co~iclasionsat  IV\IIC,II 

I a,rrivetl. 
111 comi~lercinlArnyloses, v,~liose sp:cific gravities d o  

not xary- much f ~ o r n1.410, the  rec!ucing ]:on-er is r i l ;abIy 
calcrllaretl frotii the  re:idin;r of  tile pi>llrisc3pe. The 
average percentage of water  iii these .Linyloseq 1s 
nearl!. t h i r ~ e ~ n .It we a l l 0 I ~one per cent f o r  cp,ically 
inactlye substances plesent, ~ v emay safely place the  
o11tically act irs  matter  a t  86 per cent. CY pro l ,~nge t l  

g i t l  , e l if y 1 , 

only ahout 8 2  per cllit of  is obtailletl.? 1 

~ ~ , ~the mass lo tu r l ll ~ ~
bo;lillg ~ liroWn, a,ltl nlay 
even cause a tiecrease in t h e  amount of  r e , ~ u i i l l g  lllatttr 
found. Since there is so  n i u c l ~drfference of opii i~on 
res!,ectino. the  sol~it ion,and  sincereliability of F e l ~ l i ~ l g ' sb ~ -- - -

":Read before A .  I\. A.  S.,Clncinnari,1881. 
1 Proceedlll~sof this .issociation, 1S80, p. 308 ; Jo~irnal.im. Chem. 

Soc., 1-01, 1 l . rp . 387. 
~ r a c e e d i n g sA. A. A.  S.,1380, p. 320. Journal Am. Chenl. Soc., 

Vol. II., p. 399. 


