
fecting the thcrrry of thc niotio~i of tlie moon. it is 
necessary t,li;~t a consitlerabie number of auxiliary 
observations should be nlade. These, it is proposed, 
should be made at the Natal observ:~tory nitli the 
greater facility, as all the lerigtlly uiathe~natical 
analysis nczcesaary for their r e d u c t i o ~ ~  has already 
been executed by l l r .  Neison himself. The princi- 
pal subjects alreatly talren np at  the observatory are 
tlie following :-

lo. The determination of the exact amount of the 
parallactic inequality in the motion of the lnooll by 
rneans of observatiolls of the positioi~ of a cmter near 
tlie centre of the lunar surface. 

So. The determination of the exact diameter of 
the moon by observations of pairs of points near the 
limb. 

So. The effect of irradiation arid its variations upon 
the apparent seriii-diameter of tlie moon. 

4'. The systematic variation in the apparent place 
of the moon producetl by the irregularities 011 its limb. 

5'. The real libration of the moon by a mcthod 
independent of tlle errors cmtsed by abnormal varia- 
t i o ~ ~ sin tlie apparent semi-diameter of tlit: moon. 

The first investigation is in co~itinl~at,ioll theof 
one already commancetl a t  the Arlclay observatory, 
England, and will be c:~rried out ~ j ~ i t h  the aclditional 
co-operatioil of tlre observaiory of Strasburg, Ger- 
many. Arrangements are being made to obtain tlie 
co-operation of t,he Cape aud other observatories i ~ i  
? l ~ einr,estigatiori of other of tlie above s1tbjr:cts. 

ECONOdlY O F  FUEL IN IRON-JfANU-

FACTURE. 


AS the price of iron falls, every item in the cost of its 
production is inore and more carefully scrutinized, -
the quality of the ore, the cost of transportation, the 
labor used at  t l ~ e  various steps i n  the process, the ac- 
cessories arid lnechanical appliances, the rapidity of 
working, the quantity of fuel to the ton of pig-iron 
produced, and the cost of the fuel. Of all these, the 
cost and q r~a t~ t i t y  of fuel used are, perhaps, receiving 
the largest share of attention from the iro11-men just 
at  present. 

One coal-saving device is the Gjers so:~lii~ig-pit. 
Formerly the huge ingots of steel fro111 the 13essemer 
converter were allowed to cool. ancl were again 1le:~ted 
before rolling them into steel rails. The  efforts to 
roll them nrhile still hot failed, owing to t,he fact tha t  
the core niight still rennin  f lu id  ~vhile the outsicle 
shell of tlie ingot \vzs coolirrg even below the rolling- 
beat. The Gjers soaking-pit is :I,hole in the ground, 
walled with briclis, in ~vhicli thc ingot of steel is 
placed until i t  has uniforlnly cooled to the rolling-heat, 
thus saving the rehentirig-furnace. I t  is claimed that 
tlie Gjers soaliing-pit saves sixty-seven tolls of coal 
to a hundred tons of rails. iygain: at  the South Chi- 
cago works t,he pig-iron is run directly from the blast- 
furnace into the Besserner converter; while the usnal 
practice ill most works has been, and still is, to allow 
tlie pig-iron to co'ol, and to ~rielt it again in ;L special 
furnace for the Besserner converter. 
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'Che above processes save i l l  tlic pzcrcillily of f11ei; 
while, on the othcr Iiar~d, a 1;~rge saving in the cost 
of fuel is looked for in the irnproved riiethods of 
coking anil in the recovery of the valuable by-prod- 
ucts. I t  seems qnite generally acltnitted, that a good 
systenl of coliing, wllich will bavc tlie tar-oils ancl the 
ammonia, will pay all t,he cokiiig-expenses. 

The great national economy will be better under- 
stood from figores. 111 the year 1880, in the tTnitcd 
States, 2,732,000 tons of colie \rere produced from 
4,:360,000 tons of coal by the old-fashionecl beeliive 
oven. Two years ago t l ~ e  figures for Great Britain 
were 7,000,000 to 8,000,000 tons of coBe from nearly 
18,000,000 t,oris of coal by beeliive ovens. This rluan- 
titg of coke coultl lrave been produced by the Sirnon- 
Carves sgstern of colie-ovens from 10,000,000 tons of 
coal; effecting a saving of 3,000,000 tons, and also a 
saving of the coal-tar and arnruoni% by-products. 

The beeliive trvell, which tnlces its rlalne froin its 
forni, is :L ion., square chamber with dome-shaped 
top; has : ~ n  opeiiing for escape of gases at the top, 
&lid a door ill the side through ~vhich  to admit the 
air, to charge tlie coal, and to discharge the colie. 
The bltrning is rcgr~latcd by operiitig and closing the 
sitle-door, and all the gases go to w;~ste at, the top. 
Tlie Simon-Carvbs systelii of ovens consists of a rum 
of chambers side hy sitle, ~1-it11 combustion-f111es in 
the parting-walls ant1 urlder t,he floors. The waste- 
gases are bn r~ i t  in tliese flues, arid 1iberal.e heat 
enough to distil the g,.:tses of the coal. Thcse gascs, 
before cnteriug the combustion-flltes, are l~assed 
throngli condensii~g-a~~paratt~s,vhere  tlie tar and am- 
rnonia by-products are saved. The two ovens, there- 
fore, work npon totally different prir~ciples. 'l'he 
beehive colres by slow colribi~stion, sacrificing a por- 
tion of the coal by the door, as well as the by-prod- 
ucts: the Carvi:s simply distils. The beehive saves 
60 % to 65% of the coal as colte: the Carves saves 75 %. 
The beehive oven prodaces a very fine coke, in long, 
colmnriar, hard, silvery, porous masses: the Carves 
,gives a darlc, dense, heavy colie. And it is here tha t  
the iron-rnast,er hesitates; for lie likes the silvery, 
porous beeliive colce for making iron, and does not 
yet accept the dense, heavy coke of the Carv'es oven. 

Jalneson has invented an oren which is Imown by 
his naiile, and which is essentiallp a beehive oven, 
wit11 a snction-pipe entering at tlie bottom instead of 
the roof-outlet for gases. The prod~iets of combns- 
tion are dramn by an artificial draught through the 
pipe; and, after being carried through apparatus for 
the conder~sation of the by-products, this gas is avail- 
able for any puspose. The actual yield from a tori of 
co:tl has boeii estiniatetl to be: sulphate of arnmonia, 
10 poiu~cls; oils, S gallons; gas, 12,000 cnbic feet; 
colce, G7 % to 6'3 '7,. The tar fro111 this oven is lighter 
tlran water (specilic gravity, .OGO), anil consists mostly 
of oils, boiling between 250O and 200° C., of little value 
as burning-oils, ant1 of secondary value 21s lubricants. 
Paraffine is present, and both tolaine and xpline in 
snlall quantities, but no benzine. hportion of tlre oils 
breaks up into phenols, which, so far as investigated, 
give colors of little stability. Neither naphthaline 
nor authracilie is present, both vahtable as sources 
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of coal-tar colors; and, while this tar presents an at- 
tractive field for reyearch, i t  is riot of great value at, 
present. On the other hand, the tar from the Simon- 
Carv'es has a specific gravity of 1.20, is black ant1 
thick, rich in ~laphthaline and anthracine, contains 
benzine, tolnine, syline, and carbolic acid, and is 
free froin paraffines. A good deal of benzol is snp- 
posed to be carried off and burrlecl. Xow, Nellor has 
recently patented a process for estrnctirig btnzol from 
gas by passing i t  up tllrongll nn earthenn-are to~ver  
filled with hrolcen glass ~noistened with nitric acid. 
Davis has also a process for refrigerating gases. 
Either of these processes, added to the present plant 
of the Sirnon-Carvirs, would save valuable products 
for coal-tar colors. 

I t  is generally the  fate of neTv improvements, 
t,h:tt some iniforeseen difficulty stands in the nray of 
imniediate adoption. I n  this case tire diienlma 
seems to be, that the iron-men say, give us beehivo 
or Janleson coke and Simon-Carvirs by-yroducts, 
and we will embrace the imlirovenlent at  once. But, 
while the James011 coke is good, the bv-products 
are not as yet of mucll value; anti. while i.he Carv'es 
by-products are valuable, the coke is not yet satisfac- 
tory. Improver~lentsoften are adoytecl partialiy, or in 
some modified form. So i t  appears to be in this 
case. 

The furnaces at  Gart,scherrie, near Glasgow, Scot- 
land, have for years been smelting with ram coal, allow- 
ing it to coke itself at  the top of the furnace, thus 
losing all the by-products, ancl sollie of tlle coal itself. 
They have recently tried closing in the to]) of t ~ o  of 
t,Ilese farnaces, and conclucting the furnace-gases 
through condensing-apparatus on tile way to the boil- 
crs, hot-blast stoves, etc. They have been so much 
pleased with tlle result of the experiment, t,hat they 
propose to apply the sarne improvement to thc other 
eight furnaces. This arrangement will probably gielrl 
amucb heavier oil than the Janleson oven, but perhaps 
not so heavy as tlre Sinloll-Cards; aricl, as the colre is 
rnade within the furnace itself, i t  is hard to say jnst 
what its quality may be. 

Report says that  rnoilified plans are being triecl in 
still another may, and that  the  highly bituminous 
coals of Colorado are treated by a proccss of cok-
ing; ancl the tlerivecl gas is irijected into tlie blast- 
furnace, and thus re-enforces the heat of the colie, 
which is rnisetl with the ore, as ~ ~ s a : t l ,ancl has 
thereby effected a redi~ctiorl of 757; i n  tile cost of 
the  smelting. 

12. I-Z. Iticaa~tns. 

TPID~ in the list of the plants of Labratlor lmbli.heil 
Proceedings of the U. S. national museum, ~ o l .  vi. 
~ t p .126-137, iq inlerestinr as shitx-ing some facts of 
geographical distrihntioll. Though the list makes 
110 pretensions to being complete, still it limy be 
considered tha t  it represents the flora in a sufficient- 
ly cornplete form to allow inferences to be drawn 
f ronr i t .  

There are oliumerate(i, nllogeth~r,  a hundred and 
sixty-one specics and varieties. Of these, two, Ranun- 
cnlus acrjs a11d Capsella bursa-pastoria, have been 
introduced frorn Zurope. Of the hundred and fifty- 
nine left, a hundred, or nearly sixty-t,hree per cent, 
are natives of E ~ ~ r o p e  Oa tas well as of Labrador. 
of these Ilundred species, t,herc are some having a 
more northern tlistribution than Labrador, and a fcw 
extend el-en to the Arctic circle. IIany of them are 
marsh or sn-arnp plants, or else lire along the sea-
coast. The flora, as a whole, is most decidedly north- 
ern in its character. 

Of the fifty-nine species not lcnolrn to Europe, it, 
is found that  thirty-eight have a range to the north-. 
ward of the 'il9tll parallel, and that  only about four 
(riz., Fragaria Virginians, Kal~nia  latifolia, I<. itn-
gustifolia, and Alnus serrulata) can be considered as 
southern forms. Of these, the first is ' rather rare,' 
the two Kalmias are found in 'ravines and near 
ponds in tlle interior,' vhile the last is found ' in  
r a ~ i n c s '  and along the seacoast. The northern as- 
pect of the flora is further illustrated by the following 
facts:-

The Ericaceae, an order most, abundant i n  cold 
climatcs, has seventeen species; Rosaceae has eigh- 
teen species, ten of them belonging to the  nortl~ern 
genera Potent,illa and Rubus; Caryophyllaceae has 
eleven specics nnd aarieties: while the Labiatae has 
not a single one, the I:orraginaceae has only one, 
Scropulariaceae but t ~ o ,  and Co~npositae is sparsely 
represented by four. 

This last scrnls an especially striking fact, and is 
in accordance with what me might expect. We know 
that the orcler i? largely a tropical one, and tha t  proba- 
bly the heat of the summer rnonths in Labrador is 
not suficient, arid not long enough continued, to en- 
able tlle plants to flower and fruit. Of the Legumi- 
nosae, there are only five species, four of them being 
Enropean also; arid this orcler rnay be regarded as 
being in the same category as the Compositne. 

In a former article (Indigenous p la~l ts  corninon to  
Europe and the United States, Jozw;i. Ci)l,c.soc. nnt. 
hist., iv, p. 51 ), I hare  encleavored to sllo~v that we 
must loolr lo the north as the place of origin of nlany of 
our plants; and hen we find that  sixty-three per cent 
of Labrador plants are also Enropean, anti twcuty- 
three lier cent hare  a high northern range, sotnc es-  
tending to Alaslia and Greenlancl, me see fnrther 
reason for the assertion. That many of these plants 
were at  one lime distribated all around the Arctic 
circle, therc can be uo doubt;  ant1 that they have 
been (hire11 fro111 their first homes by tho excessive 
cold, and fonntl snitable abiding-places at  tlie south, 
i;lust :dso be considerril as an  established fact. The 
agent in illis p a s h i n g - s o ~ t i a r d  of northern forrns 
nlay be regartled as the glacial period, when the  pres- 
cnce of the  imnlense mass of ice on the continent 
cansed the flora to  continue to retire farther and 
fart,her south as the cold became more and inor(? 
intense: when it mitigated, many of the plants re-
turned north, and established themselves as near as 
they conld to t,heir original hoxncs. 

Jos. F. Jaar~:s. 


