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This illustration presents in a forcible man-
ner the importance of giving the closest at- 
tention to the protection of the 
standarcls, where refined accuracy 
is sought. The influence of the 
heat fro111 the observer's body is 
frequently less than that of other 
causes against wliicli protectioi~ is 
su~posed  to have been macle. 
With a inicroineter capable of 
n~easuriiig with certaintr a bun-
clrecl-thousandth of an inch, ~e 
can repeat obserrations again and 
again with a range not exceeding 
this amount, and ~ e tthe result 
will differ from that obtained on 
another (lay by a quantitr several 
times larger than the extreme 
range during a set taken all at  
once. ' Any one who has made 
careful linear or other compari-
sons nrill have noticed this. Tile 
fact that the bars, while subjectecl 
to apparently the same influences, 
are ~ e t  clifferenlly affected, is the 
principal cause of ihis trouble ; 
and the only way of eliininating 
the effects from the final result is 
to so change and alternate the bars in position 
as that the disturbing infloeaces may operate 
in turn on tile one or the other of the stanclards 
under consideration. 11. W. BLAIR. 

~-

HISTORY OF THE APPLICiA?'ION OF THE 
ELECTRIC LIGHT TO LIGHTING THE 
COASTS OF FRANCE.1 

V. 
ITo111y remains now to describe the cle Meri- 

tens machine to cornplete the description of the 
electric appliances for light-houses. 
&!I.de Meritens has devised several types of 

machines. Tlie one adapted for light-house 
purposes, slio~vn in Fig. 16, has the permaiient 
niagnets of horseshoe form arranged radially 
aroilnd the axis in a precisely similar manner 
to the disposition of the field-magnets of the 
old Alliance machine, which in general appear- 
ance it at  first sight much resenlbles. 

Fig. 17 is a transverse section of the machine, 
and Fig. 18 a lorlgituclinal section taken through 
the axis, so as to show, in both views, the 
armature ring, a i d  the position of the field- 
magnets with respect to it. 

Figs. 19, 20, and 21 show the details of the 
armature bobbins nlarked H, the iron core-
pieces, JL h ,  ancl the projecting pole-pieces, 

1 Concl~tdedfrom NO. 8. 

which form enlarged ends to the latter, and 
are marked g. I n  Fig. 19, which represents a 

FIG.16. 

section through half the ring, the methoc2 of 
attachment and of coupling up is clearly shown. 
On reference to Fig. 17, it will be seen that each 
armature ring, 6,is built up of sixteen flat- 
tened oval bobbins, 11, separated from one 

FIG.17. 

another by the projecting pole-pieces, g; and 
around each ring are fixed, radially to the 
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frame of the machine, eight very powerful brought together, in two groups, to the four 
compound permanent magnets, each composed brass collecting-clisks, i ,  which are n~ounted 

in pairs on an insulated bush, j ,  fixed to 
the principal shaft of the machine. The 

..---ydetails of the collecting-apparatus are 
/ 
j
1 
j 

shown in Figs. 24, 25, and 26. Against 
the disks, i, are pressed, by means of 
springs, the four collecting plates or 
brushes, I<' I<', which are in metallio 

j connection with the attachment screws, 

end of the machine (as shown 

then is wound in a lathe with insulated 
copper wire 1.9 mm. in diameter, and of 
which the total weight in the whole machine 
is from 120 to 130 pounds. The iron 
cores of these coils are built up of eighty 

r--*!---
tliicknesses of soft sheet-iron one milli-

1 1 

4 @
I 

I
k,,3--

PIG. IS. 

of eight laminae of steel. The distance 
apart of the two limbs of each magnet, as 
well as the distance betmeen the north 
pole of one magnet and the south pole of 
the next, is precisely equal to the distance 
apart, or pitch arouncl the arniat~ure, of 
the pole-pieces and the coils. Tile details 
of the magnets, ancl their method of :~cljust- 
ment and-attachment, are shown in pigs. 
22 and 23. Each magnet is built up of 
eight laminae of steel, each ten mm. in 
thickness, and are held together tightly by 
the bolts and nuts, ccl,  the whole being 
attached to the brass frames, I?, which are 
fixed to the framing of t l ~ e  machine in 
radial slides, by which the clistance from 
the armature ring can be acljustecl with 

great accuracy. The total weight of the forty 
magnets (see Fig. 16) is about one ton. 

The currents from the five armatures are 

BIG. 22. 

rnetre in thickness, and stamped out by a 
machine. The coils are wound, and attached 
to the armature wlieel by a set of bolts marked 
e ,  which pass through the projecting lugs, g, of 
the wheel, and through the cylindrical hole 
formed by the semi-cylindrical grooves in the 
ends of the iron core-pieces when abutting the 
one against the other. 

The coupling-up of the armature coils is one 
of the most ingenious features of thc machine ; 
for, as the magnets are :~rranged around the 
armature in such a way that, in the rotation 
of the coils, alternate poles are presented to 
any one bobbin, it follows, that if the bobbins 
were numbered 1, 2, 3,  4, etc., up to 16, the 
currents induced in all the even-numbered bob- 
bins would be in one direction, and in all the 
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odd numbers in the opposite ; ancl it woulcl 
appear at  first sight that these coils coulcl iiot 
be connected together in series without the 
one set of currents neutralizing the other. 

Cnt, by connectii~g the ar- 
m a t u ~ e  coils togctlier ill 
the manner shon,n in Fig. 
27 i t  will be seen, that al- 
tlloagh the carrents gen- 
eratecl in consecuti~ e coils 
are opposite in direction 

FIG.26. to one anothcr. yet their 
combined cnrrent transmitted to the collecting- 
apparatus is in the same direction. 

I n  tlie early part of this article, attention was 
drawn to the distinction between the luminous 
and geographical range ; and, in all the instal- 
latioris described, regnrcl has only been paicl 
to the increase of the former, the latter being 
neglected. Thls is reaclily cxplained by the 
necessity there was of giving a tunit to the em 
system of lighting the French coasts. There 
is, however, a point which it will be important 
to consider, a~lcl which may serve to angmerit 
the efficiency of the s j  stern. I11 clays of heavy 
fog, when the l u m i i ~ o ~ ~ s  range is consiclerably 
diminishecl, this dilnil~utio~l would be much less 
if the geographic:tl range could be increased. 

A rather important step has been made in 
this diiection by the use of specially constructed 

optical appn- 
ratus. This 
apparatus is 
furnished on 
t h e  u p p e r  
part wit11 a 
series of an-

FIG.27. 
nular lenses, 

whose effect is to project aborc the light a beam 
of vertical rnys extending to a great height. 
This beam illiimiiies either the clouds, or the 
vapor which fills the atmosphere, and is eve11 
visible in clenr wenther, becnuse the air con-
tains enough particles, both solid and vnpor- 
ous, to allow the phenomenon of cliffusioil to 
be produced. These lnmiilous rays thus pro- 
jected are visible to quite a clista~lee even in 

foggy nights, and the geographical range is 
notably increased. 

The first application of this system, which 
has not yet been aclopted in France, is about 
to be made in the Sea of Azof. The ships 
which cross this sea in tlie direction of Eercli- 
ansli are guided to their poilit of arrival by a 
light, which, iu the actual state of its installa- 
tion, could not be seen sufficiei~tly far ; and it 
was decided to apply the system mentionecl 
ttl~ove. The apparatus recently coilstructed 
by 3lessrs. Saatter and Lemonnier mill shortly 
bc installed, and the11 the efficacy of the sys- 
tem call be jutlgecl. 

The example thus given by the French light- 
house board has already heen followecl by other 
nations. 'I'lie Ottomau go^ ernmeat has studied 
a p1a11 of electric lighting for the coasts of 
TIII key. I n  an liasE ~ ~ g l a ~ l c l  appi opriatiou 
bceii asked to establish, in 1881, about sixty 
electric lights ; and a silnilar requcsl will bc 
made for the establish~neilt of a hundred lights 
in 1882. 

On account of the time which the complete 
esecntion of the project for lighting the French 
coasts will take, it may be that the experience 
obtained with the first lights will show some 
moclificatioi~s to be macle to the aclopted plan, 
and that the lights last made may not have 
entirely the same climensions a~icl characteristics 
as tliose first built. 

I11 fact, some criticisms have been macle by 
foreign engineers, especially on the diameter 
of 0.6 met. of the optical apparatus, -a di-
ameter which these engineers consider rela- 
tively too small. The faults ascribed to optical 
apparatus of small iliameter are those of heat- 
ing too readily on ofa c c o ~ u ~ ~ tthe proximity 
of the lui~~inons foyer, ai1d also that of being 
more quickly covered with carbon-dust. We  
do not, however, believe that there is much 
to fear from this with apparatns 0.6 met. in 
diameter; since, for the last twenty years, the 
lights of la I-Ih7e have workecl well with appa- 
ratus 0.3 met. in diameter. The probabilities 
are. that future moclifications ~vill only be 
changes iu cletail, which nil1 not affect the 
general project. 

The above shows the means France has taken 
to liglit her coasts, and is a most empliatic 
recognition of the \ d u e  of the electric light 
for that purpose. 

The arc-light, however, hns two defects 
which liare not beer1 mentioned, -one, a lack 
of fixity ; the other, a cleficiency in the red 
and yellow rays of the spectrum. This lack 
of fixity is partly clue to the cnrbons not being 
homogeueo~is, and partly to faults in the regu- 
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lators. Ilnproved processes of nlaiinfacture 
have in a great ~nensure removed these defects, 
but ever1 the best lights will still occnsioiially 
flicker. 

The red aiicl yellom. rays hare the greatest 
penetrating power ; and for this reason na oil- 
light, which is rich in these rays, can be seen 
farther in foggy wenther than a11 electric light 
of eql~al  cc~ndle-power. But the electric light 
can be marle so much more p o ~ ~ e r f u ltllari the 
best oil-light, that this deficiency can be more 
thnn made up ; still, it rnnst be borne in milid 
n~lien the candle-powers of the tm-o lights are 
compared. 

When the French system m-as adopted, the 
incandescent electric light liacl not left the 
domairi of experimeilt ; and ere11 riom its lu- 
minoas intensity is very rnnch less than that 
which can readily be obtai~zecl from an arc-liglit 
of moclernte climensions. It possesses, liow-
ever, the elenlent of rernnrkahle fixity, ailcl is 
rich in red ancl f ell om rays. No light conld 
be better for a light-house, if it  call be prodncecl 
chenply, have snfficient lnn~inous intensity, nncl 
he made reliable. I t  will, moreover, dispense 
with the sonlemhat complicated ailel e s p e n s i ~ e  
regalators. 

It is in this line that the Light-house bonrd 
of the United States is about to mnlie experi- 
ments, and the r e s ~ ~ l t s  ohtniilecl will have great 
interest for the whole world. 

DAVIDPORTERJIEAP. 

GEOLOGICAL N O M E N C L A T U R E  A N D  
COLORING. 

THEfollowing stratigraphicnl divisions have 
been prorisioi~ally ndopted by tlie interaational 
coininission of the geological rnnp of Europe. 
The colors plnced against them are those pro- 
posed by the directors. 
1. Gileiss aild protogine. Bright rose-red. 
2. 	 Crystalline schists (mica schists, tnlc and 

chlorite schists, amphibole scliists, and 
foliated gneiss). 31erlinm rose-red. 

3. Phyllites 	 (algillaceons schists, urthon-
schiefe~). Pale rose-red. 

4. 	Cambrian (all l-bssilif'erons beds below the 
Jilandeilo flags ; primordial fauna, Ta- 
coaic) . IZeclcllsli gray. 

5 .  	Silnriaa, Ion cr fauna (second of Barrande) . 
Dark si lk-gr~en.  

6. 	Silariaa, upper fauna (third of Barrande). 
Light silli-green. 

7 .  Dero~lian,  lower. Dark gl-een-brown. 
8. 	De~on ian ,miclclle (limestone of the Eifel). 

Medium green-bron 11. 

9. Devoriiaa, upper. Light green-brown. 

10. Carboniferous, 	 lowcr (culln, mountain 
limestone, etc.) . Blue-gray. 

11. Cnrboiiiferous, upper (houillier, millstone- 
grit, etc.). Gray. 

12. Permian 	 (tlyas) , lower (rothliegendes, 
etc.) . Burnt siennn. 

13. Permian 	 (dyas), npper (zechstein and 
equivnlents) . Sepia. 

14. Trias, lolrer (gr&s I1ignrr4). Dark violet. 
15. Trias, 	miclclle (muschelknlk) . Medium 

violet. 
16.  	Trins, upper (Beul9er niid eqniralents). 

Light violet. 
16'. 	 BJ~etic,  provisioilnlly (lia~~pclolomitex-

clurled) . 
17. J ~ ~ r a s s i c ,  I h r k  blue. Ion-er (lias) . 
18. J ~ ~ r a s s i c ,miclcllc (dogger, kellovieii in-

clncled) . AIeclium blue. 
19. 	Jnr:~ssic, upper (malm with tithonic alld 

I'mheck) . Ligllt blue. 
20. Cretaceous, lower (Xeocomien 311~1 llTeaI- 

clian) . Dark gleen. 
20'. Gc~ult, provisionally. 
21. Cretaceous, npper (from tlie cenomauieii) . 

Light green. 
22. Eocene (n~~mriinlitic,etc. ) . Orange-yel-

low. 
22'. Plysch, provisionall-. 
23. 	Oliqocenc (with tile aquitailie~l). Dark 

y~llon-. 
24. Jlioce~le (mollasse) . Medirlm yellow. 
25. Pliocene. Light yellon,. 
26. Dilur,ium. Naples yellow. 
27. Allavium. White. 

The subclivisions, ' Rhetic,' ' Gnult.' :lad 
' Flysch,' wliose affinities are doubtful, mill 
be fignrecl separntely in the preparatory work ; 
so thnt the1 call finall?- be joined either to  
the upper or lower formation, nccording to the 
decision reached by this coin~nission of noinen- 
clatare. - --.-

INDTA N R E L l C S  FROfld iVE W RR UNS-  
WICK.  

TIIOUQHIndian relics of the ordinary type, such 
as arrow-heads, axes, gouges, celts, etc., are of common 
occurrence in this regiorl, as elsewhere, i t  is extremely 
rare to find any articles showing other features than 
those of mere utility; while remains of pottery, so far 
as I arn aware, have, until recently, been entirely un- 
Imomn. During the last summer, however, my atten- 
tion was directed to a locality which is one of some 
interest, not only as containing undoubted relics of 
this character, but also as illustrating a somewhat nn-
usual mode of occurrence. 

The locality in question is that  of a small stream or 
'thorolighfare' connecting two sheets of water known 
as Grand and Naquapit Lakes, being the two principal 
members of a series of lakes and streams covering a 
considerable area in the central coal-basil1 of New 
Brurlswiclr, and tributaxy to the river St. John. Botll 


