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the  ~nodifiecl medium-sized ilynamo-machine, c a j ~ a h l e  D E S I L V E R I Z A T I O X  O F  LE:\D BY THE Z I N C  
of producing 36 wehers of currelit witli a n  expenditure 
of 4 horse-po~rer ,  and which, if used for il1uiniiiat.ing 
purposes, procluces a light equal to  Gooo candles, I fintl 
tha t  a CI-ucible of about  zo centimetres in depth, immersecl 
in a non-conductive material, is raised u p  i.o white lieat 
in less than a quarter  of a n  liour, and the  fusion of oue 
! t i i cm~tre  of steel is effected within, sap, another quarter  
of a n  hour, successi~-e fusions being- made in sornewhat 
tliininishing intervals of tiine. I t  is rjrlite feasible t o  
c-trry on this  process up011 a still larger scale by increas- 
ing the  polver 01' the dynamo-elcc rlc tnachine nntl the  
size of the crucibles. 

By t h e  use of n pole of dense cnl-boo, tlie otherwise 
purely ctiemical reaction intended to  be  carried into effect 
may be  interferecl with through the  detachment of parti-
cles of carbon from the same ; and although the  con-
sumption of the  negaiive pole in a neutral atmcsphere is 
exceedingly slo\~-,  it may become necessary to  substitut? 
for the s l m e  a negative pole so  constitutetl a s  not to 
yield any substance tr, the  arc.  I have ~ 1 ~ e c 1  for tliis pur- 
pose (as also in the construction of electric l a n ~ p s j  a 
water  pole or tube of copper, through \vhicll a cooling 
current  of water  is made to  circulate. I t  cons is!^ sinlply 
of a s tout  copper c y l i ~ ~ t l e r  encl, having closeil a t  the  l o ~ v e r  
a n  inner tube  penetrat ing to near the  bottom for tile 
passage of a currelit of water  in:o the cy111lder. \vliich 
water  enters and  is discharged by mealis of flexil~leindia- 
rubhsr  tubing. This  tubing being of non-contluctive 
material, and  of sniall sectional a rea ,  the  escape of cur-
rent  froril t h e  pole to t h e  reservoir is so  slight that  it may 
t ~ eentirely neglectetl. O n  the other  liancl, some loss of 
lieat is incurred througll conduction in the use of the 
\ ra te r  pole, but  this loss diminishes w ~ t hthe increasing 
heat of the  furnace, inasmuch a s  the  a rc  l ~ e c o m e s  lor~ger ,  
ant1 the  pole is retired more a n d  inore into tile cruci1)le 
cover. 

T o  melt a g1..1111 of steel in the  electric furnace takes, 
it is c r i l c~~la ted ,  8103  l l tat  units, \ \hich is wi,hiu a frac-
tion the  h-at actually contained in r i  gl-am of pure cal-])on. 
It rzsulrs froin this  calculation that, th rough the  use of 
the  clynamo-electr~c machine, LI,OI.I<C~ a teal11 engine, l ~ y  
when consitieretl theoretically, I lb. or' coal is c a ~ a b l e  of 
me:ting nearly I 111. of mild steel. T o  nlelt a ton of steel 
in crucibles in the  ol~tiinary air lurnnc.: used :it Shcffirld, 
from 2% to  3 tons of best Durha in  colie :ire conrumetl ; 
the  same effect is protiuce:i Lvith I to11 of coal when the  
crucibles a re  belted in :he Regenerative G a s  Furnace ,  
\rliilst to  procluce ll~iltl steel in 1x1-ge masses on  t h e  open 
hearth of this lurnace,  I z cn-ts. ot coal suffice to  protluce 
I toll of steel. Tile  e lec t r~c  furnace may be therefore 

air furnace,  and  would,  barr ing sonle incidental iosscs 
not  includecl in t h e  calculrtion, be  a s  r e ~ a r d s  ectlnoiny 
of  fuel nearll- equal to  the  liegenerative G a s  Furnace.  

I t  has,  howevzr, the  follo\ving a t l ~ a u t a g e s  in its favor:  
1st. T h a t  the  degree of  temperature attain:~l)le is theo- 
re:ical!!- unlimited. zd .  T h a t  fusion is effected i i  r i  per-
fectlv neutral atmosphere. 3d T h a t  tile operation can 

much a ron, be carried on in a laboratory n ~ ~ t l ~ o u t  prepar t '  
aqtl under the  eye of the operator. 4th.  T h a t  the limit 
of heat  practically attainable with the  use of o~.tlinary re-
kactory materials is vely high, because in t h e  electric 
fur i lac t  t h e  fusing ma!erial is a t  a higher temperature 
t 7 a n  the  crucible, \\-hereas in o r t l i ~ ~ a r y  fusion thc  temper- 
;rlure of the  crucible e x c ~ e d s  tha t  of the  material fused 
\?ithit1 it. 

I\-ithout \vishiug to  pretend that  the  electric furnace 
here represented is in  a condition to sul)ersede other 
f l l r n a ~ - s  f o r  ordinary purposes, tlie advantages above i l l -

tlicated will malze it a useiul agent ,  I believe, for carrying 
on cllemical reactions of various i,inds a t  ternptratures 

under contiitions \\rhich i t  lias hitherto been in~pos-  
sible to secure. 

considered a s  being more economical t h a n  the  o r i l ~ r ~ a r y  The old improving pans irere lllaclc of cast-il-on, placed on a 
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'l'lie treatment of argcntiferous leads XI-it11 ~ i n c ,  for the 
purpose of extmcting the silb-er and refining the lead, is by 
no means a llovel process. About twenty !-ears ago a 
luetallurgist named Parl;s toolc out patents for desi lveri~ing 
rich leads by means of zinc, and firma n ianufac t~~r ing  
adopted liis process. They were, ho~ve\-er ,  s ~ ~ l i s e c ~ t ~ e n t l ~  
obliged to abandon it, in conseiluencc of tlic cliflic~~lty ex-
perienced in tlir seprrration of tlie ziuc fro111 the concen- 
trated silver, to adliiit of tlie cupellation of the latter metal. 
A (;crmal: clieinist iia~iiecl Flacli afternrards tool; up the 
s~~l>.ject ,and ljy I-unning the alloy of  zinc, silver, :ind lend 
irlong with irou slag, t h r o ~ ~ g l i  a peculial-ly constl-ucted 
blast-ful-nace, 1i7as eniiblcd to free tlie conceutlatetl silvcl-- 
lead f ~ o m  zinc. H e  also proposed tlic use of this furnace 
for removing of traccs of zinc fro111 the tlcsilicri~ecl lead, 
but tliis was abancloned in favor of the ordin:irv im-
~j ror ing  or calci~ling pan. Tile operation nritli tlie'l~last. 
flirnace n,as found to be very trouljlesome, :rnd as the 
greater portion of tlic zinc w:rs entirely lost, was by 110 

means econo~iiical. AI. AIailes, of 3Iessrs. (;uillelli k ' c o . ,  
i\Iai-seilles, ~17Iio were the first to ~vorlc F1:rch's process, 
found ont and patentetl a simpie nlealis of treating the 
slloj-, and recovering the zinc by distillntion. This is the 
prows?  11ow in use ancl knonrn as :lie 1;lach-G~iillen~pro-
cess, and ~vliich is carried on in the follonring manner :-
About IS  tons of " rich l e a d , '  containinggenerally from 60 
to 70 ounces of silver per ton, are melted in n large cast-iron 
pot, to ivliicli I per cent. by weight of ~ i n c  is added,  and tlic 
wllole ell stirred for tn.entyrninutes. The fires are dralyn, 
and tlie contents allowed to settle aud cool ~111til tlie zilic 
rises to tlie surface, and forms a solid ring or crnst coil- 
taining the silver alid other foreign metals. This :illoy is 
relnoved to a slnall pot at l ~ a n d ,  rvllere part of the ieacl is 
s~veatecl out ,  and the alloy thoroughly dried. The large pot 
~vi th  the lead ilon7 partially desi lreri~ecl  is again 11e:ited up, 
and treated in the sallle wry a ~ b e f o r e ,  hut ivitll the atldition 
of olllp a half per cent. of zinc, ~vhicli when it has rise11 to 
tlie top is rcmovctl as  before, nlld dried. X tliircl atlclition 
of 3 quarter of per cent. of ~ i n c  is found Iiecessary to talcc 
out the re~nainclerof the silver, care being taken, on the 
cooling of this zincing, that :ill the crystals are cleanly 
slcimmecl or[. The  lead in the large pot is nssnyecl, and 
found almost alrvn!-s to colliai~l less than j cl~vts. of silver to 
the ton of lead ; if it should happen to contain more, it is 
clue to carelessness on the part of the morkmen. The pot 
is now tapped, ant1 the lead run clorrn into an iniprovi~lg 
pan, ivllel-e it is kept at a high heat for near.1~- eight hours,  
for the purpose of osidisiilg or burning o f t l i e  s ~ n a l l  per- 
centage of zinc mhich is left in it from the zincillg process ; 
after seven or eight hours' firing in this pan it sllould con- 
tain no trace of zinc. It is then tapped ant1 run  into moulds 
for marltet lead, or fol- the nianufacturc of lead products. 

bed of sand, wit11 a groox-e in :lie upper sides, ~vIlich groove 
was filled wit11 hone-ash to 1)reoent the action of oxide of 
leatl on the iron. These pans, fro111 the giving ~vny of the 
hone-ash, ancl the gl-cat n7enr and tear on the iron frolll the 
liigh heats necessary, were found to be both troublesome 
:lud es l~ens ioc; they were 1.ery often under 1-cpair, nncl 
selclonl lasted more than six or eight months. They Iiavc 
been s~~per<ct lec l  1)y nn improving pan of cast-iron lined 
wit11 hrick insitle. This  ],an, i11ste:rcI of being placetl on a 
bed of sand, a s  xi7:rs tlie case ~ r i t h  the ole1 improvilig pan, 
is Iiung on brick ~valls ,  and is rlt~ite open both b c l o ~ r  and 
round tlie outside. This new pail Ilas heen working i l l  

the patentee's' lvorlts, 3lnrseilles, for solne years ~vitliout 
any brea!; dobvn. It l)urns no Inore coal, and can be as 
econo~n~c:rllyxvorltecl in el-cry way as the oltl palls. T11c 
zinc and s i l~-cr  alloy, after hein!: clriccl, is me1:etl in a 
plumbngo crucible, co~.esctl on tlic top, n-ell luted wit11 
fire clay, counectecl wit11 a sinnll cast iron recei7-er 1)y 
me;rns of a pltlmi~ngo ~Iipc,  ancl firecl up n-it11 coke. The 
zinc, tlistils over, a11d is colide~lsecl in the iron i r c e i v e ~ .  
llftcr all tlie zinc 113s bccli t!i;tillcd, t l ~ c  pipe is ~l iscon- 
nected, tlir c o ~ ~ e r  relno~-cd,ancl t l ~ c  lead and silver, left in 
----. .- ---- - - - -~~~ 
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the crucible, is ladled out into moulds.  Thence it is talccn I have had  siu of t h e  fish in a narrow-necked tin of 
to the refinery, where it is cuppellecl in the usual \\ray. The water ,  \irith soine sand  a n d  mandioca meal at  the  bot- 
blocl; of ~netallic zinc I-eco\rerecl in the condenser is re- totii, for five days, antl they continue a c t ~ v e  and vigo- 
moved, and used over again in the first pal-t of the process. rous, especially t h e  smaller ones. T h e s e  examplei
All the oxide of lcad and clross for~llecl in the different pro- mezsure from j to 10 c m ,  in length, a n d  I have seen them 
cesscs are taken to the reducing-ful-nace, mixed ~ v i t h  coal- 
clross, and reduced to the nletallic state. The r e f ~ ~ s emuch larger. I have had them out  in the  gartien several 

fro111 this furnace still contains sonic lead, and is put tlnies. I find t h l t  they move best  on  smooth d a m p  
througl~  the slag hearth, :I blast furilacr h ~ e d  with coke, g round,  and  a r e  emharrased hy sticlts o r  other  inequali- 
the f r ~ ~ n e s  tie;. T h e y  call jump :I little vertically, but  their progress of lead oxides fro111 which are condensetl in \\,hat 
is Ituomn as Jc~hnson's patcnt condenser, and are a11 re- on land is effected entirely by a quick n~riggliiig motion 

cox-cred. The lead iron1 the slag hearth, containing a of the  body \vhicli is nearly flat upon the ground.  T h e  

number of impurities, as copper, nntimony, iron, or sul- paired fins (pectorals and  ventrals) a r e  extentled laterally, 

phur, is tal;en to the improving furnace-a furnncc built and  seem to  bear little if any  w e i g h t ;  but  they move 

in exactly the sanlc may as the clezincifj~ing p:lu. Alhout  sliqhtly, and appear  to  serve to  steady t h e  body. 

zo tons of this lead are hcatcd for a period generally fro111 Las t  niglit I heard p-culiar sound,  and  loolting
a on  
four or five tlaj-s, hut  the time rnrics according to the around I s a w  one of t h e  fish travelling about  the  room. 
amount of i~npuri t ics  present. The oxidiscd impurities, H e  hacl escaped from the  tin \\.hich w a s  in my bed-room, 
a s  they are forlnecl, float to the surf;lcc, nnd are sltimmed had  fallen fro111 t h e  table to  the  flcror, a n d  travelled a l?ny  
offby the ~vorl;man, \\rho is made to lteep the lead perfectly the  corr ,dor,  a l ~ ~ u t  clean, so as to l l a ~ ~ c  1 2  meters  (about  40 feet) to the  snln.a fresh surface all\rays exposed to the 
xction of the flanie. The dross s1;immed off  is first of a I .*vatclietl him travelling for t w o  hours,  during mhich 
1,l:lclc color, 11ut gr;~clually hecome? l igl~teras the opera- t ime I estimate tliat he moved a t  least 90 meters. T o -
ti011 goes on,  until it shows nothing Ijut yel lo~v oxide of ward  the  end of t h e  two hours he seemed to  flag a little, 
lead. \\'hen this appear:mce is noted the p:iil is tapped into but  in t h e  earlier part his method and speed were fairll-
~noulcls, or into the clesilvcrizing pot ,wl~ere  it is treated wit11 seen. H e  seemed to  s ta r t  with a sudden  rnovernent of 
/inc, and the silver cxtrnctecl as  in the m:inncl- hcforc de- the  head or the bariiels, t l i ~ i i  wriggled hrisltly for 5 to  10 
scribed. 13y this process the lead can be clesilrcrizcd and secontls, aclvancing about  a meter .  T h e n  h e  would rest 
turned out in the shape of nlarltet lcacl in thirty hours fro111 for about  10 seconds, antl s ta r t  a s  before. T h i s  w a s  
the tinie it is put in process ; the loss in worlting being not kept up  dur ing  the  whole two hours, and  I left him still 
more than 1% per ccnt., and the amount of oxitlc of lcad moving. T h i s  morning,  five hours later, I found him
for~ned  is re ry  ~ n u c h  less than that formetl in  any of the dead.  \\'bile h e  w a s  moving I spilled some water  onother processes, thereh j~  ei'fecting a verj-consiclerahle saving 

t h e  floor, bu t  h e  crossed it ; hence I concluded tha t  it in the ~vorl t ing expenses. It maltcs an cxccllent quality of 
sheets, pipes, red-lead, and l i thn~ge ,  :lnd 1 1 : ~ ~  w a s  mud rather  than  \vater of which h e  was  in search.  even been used 
for the mnnufncture of ~vllite-lead. There is, home\-el-, one T h e  fish a r e  ea t rn  and  consideretl good food." 
product it cannot he used for IIJ-itsclf, nncl that is the man- I t  may he atldeci tha t  soine examples of these fish were 
ufacture of chemical lead. Your  P~csiclcnt  gave u s  n very I ~ r o u g h tm e  11y LIr. Branner, a n d  found to  be  the  Cal/z'-
intescsti~lg paper on this subject last session, showing that chfhys  asper. T h e  species of tlie genus  a r e  easily re-
the reason of its not being sl~itnble for this was on account cognized from the  fact tliat the trunk is covered by only 
of its cxtre:ne pu~-itj-. I understand that Mr. James Napier, two ro\vs of large scales, a dorsal and  ,? ventral series. 
J r . ,  of this Society, has made a nurnbcr of experiments in T h e  ability of Cnllzchihys to  withstand a somewhat 
the same direction, and founcl that by adding to it a snlall protracted deprivation of lvater, which it shares with 

of copper or antimony, or both, a good chemi- ~ ~ e r c c n t a g c  o:her fishes of South America and  India,  with t h e  Nor th  
cal lend can he obtained. That all the silver is thoroughly American Ganoids AiizAz anti Le$idostezis, a n d  with

talten out  may he seen fro111 the fact that there is an esccss 

of sill-er obtained on tllc large scale to the extent of nearly some other Gauoitls and  D ~ p n o a n s ,  is probably accounted 


of Prof. Jobert of 
2 per cent. over the assays. A n  analysis of the lnarltet lead for by t h e  o b s e i ~ ~ a t i ~ n s  Rio  Janeiro, 

sixthgave-Antimony, o . o o ~ j ,and silver 0.0004 per ccnt.,  a trace published in the  Aitnales des Scz'ences :VLI~IL?,C//~'S, 

of copper, hnt  no iron or  zinc ; from \\.hich it will be seen series, V,a n d  V I I .  

that the lend refined hy the zinc process is alnlost chemically 

pure, and to this is due the finer quality of the products 

nlanufactured fro111 it. 
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T H E  T E R R E S T R I A L  P R O G R E S S I O N  O F  T H E  , 1% P R O E A I ~ L E~ 7 A ~ ~ . i ~ i ~ ~S T I R . - ~ ~  NOV.  25, S~vi f t ' s  
B R A Z I L I A N  " CAhIBOTR,"  LIALL/CHTH17S  Cornet w a s  compared with the s ta r  No. 4339 of Lslande,  
A S P E R .  by Mr.  Ta lmage  a t  Mr.  Barclay's Obserl-atory, Leyton,  

t h e  magnitude of the  s ta r  being estimated 8, a s  it was  
T o  the ErZifor of SCII.:NCE :- also by Lalande.  Rrgelander 111 the  Dzcrc?i~~zz~sferz~izg 

gives it 6.4 a n d  Heis made  it a naked eye s t a r  6.7, but  
Letters  from Mr.  John  C .  Branner,  \vho was  engaged erroneously identifies it \\,ith ~ ~ 4359. l ~ ~~t escaped ~ 

upon t h e  geological survey of Brazil under t h e  late Prof. o~se t -va t io l lin the B~~~ zonesand lllav be \vorth occa-
C. F.H a r t t  of Cornell University, contain extracts  f rcm sional examination a s  likely to prove an addition to our 
letters to him from Mr.  Joseph 31a~vso11, Bahia, describ- : varia~,le star list.-nratlLre. 
ing sonle habits  of t h e  siluroid fish, Cnllichthys Asjel-, 
there known a s  " Caiizliotn." T h e s e  habits  h a r e  proba- W I N N E C K E  suggests  tha t  Hartwig 's  Comet is identical 
bly been observed and  described already, but  a s  they a r e  nrith the  comets of 1382, 1444, 1506, 1569 and  tha t  it 
not  referred to in Giinther's Catalopue of t h e  Fishes in 1 therefore has  a neriod of 62 % vears. 
the British l l u s e u m  t h e  account of ayecent  observer may 
be interesting to t h e  readers of " SCIENCE." I 

T H E  asteroid picked u p  by Peters  on  Oct. 10, is ideati- 

"Durillg the  rainy the fish live in fresh water cal with tha t  discovered 11p Palisa on  Sept. 30. 
pools. the p3'ls UP the 31, TRIPIERis to take charge of the  Obselva- 
burp themselves in the  mud and  remain there until t h e  tory of Algiers in April, 1881.
rains return the  following year. T h e y  a r e  noted for 
overland excursions. I t  is sald tha t  they a r e  often met D R .  COPELAXD a t  Dunecht ,  using Prof.  Pickering's 
with g-oiiig from one  pool to  another.  devicc of a prism introtluced between t h e  eyepiece and  


