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ancl organic chemistry respectively, completed 
in 1877 the long and raluablc series. 

The ho~iorable career of this stnnclarti morlr 
ren~incls us of that other re1nark:~blc liantll)ooli, 
the - C'ours de chynzie ' of Kicaolas Leinery, of 
which the first cclition appenrcd in 167;. and 
the fourteenth, greatly enlargeil by Baron, in 
1756, eighty-one pears after. 

The new ~vorli- by PIenry TVatts is conf't~,sscd- 
ly '.fou~~cIedon the crell-l<nomn m a n ~ ~ a l  of 
chenlistry of the late Professor Fownes ; " ailel, 
such being its origin, nre are not surl~r~seclto 
End that it wears the garb of a l'a~iilia~. fiiend. 
The learnc(1 editor of ' 11clictionaiy o l  cbliein- 
istry' 113s in this manu:rl cl~opped the nmne - Fow~ies' frorn the titlepage, ancl g i ~  en us n re- 
vised ctlition 1se:iring his olvn name, And this 
lie undoabteclly lias a right to clo, if' oile taktls 
into coiisiclcratio~i the great alterations ancl 
additions made i11 the preceding editioiis R-it11 
which 111s nanlc mras associatecl, together nit11 
the improvements in the one befoie us. 

The present volc~me colnmences x i th  LL s h o ~ t  
slretcli of the more important elementnrj bodies, 
the principal laws of chen~ical combinatioi~, the 
principles of i~orneiiclatnre, and the represeata- 
tion of tlie constitution and  reactioi~s of bodies 
by symbolic notation. 111 tlie prececliiig edi- 
tion (twelfth) of' F o ~ ~ n c s  the three topics last 
named were treated a t  p. Id? ,  of the volume: 
here they appear at  1). '7. 

This i~ltroduction is f'ollowecl by a sectio~i OJI 

chemical phjsics n-hich has always occupied 
zt prominent place in the several editions of 
Fomaes. The nest section contains a clescrip- 
tion of the non-lnetallic elements i11 the follow- 
ing order :hydrogen, chlorine and its analogues, 
oxygen, sulphur and its analogues, nitrogen, 
phosphorus, arsenic, boron, silicoa, and calS-
boa. This is succeeded by a f ~ ~ l l e rconsider-
xtion of the gei~ernl principles of cheinicnl 
philosophy, embracing sec t io~~son quautiva-
lcnce, the perioclic Ian,  crj stallization, and 
i:lieiliic:~l affinity. At tliis point is illtroclucetl 
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No. 1 of the Appalachian clivision was in cl~atge of 

Mr. Charlei &I.Yeates, topographer, ancl, dul iilg the 

seasons of 1882 ar~cl1883, surveyed the area lying be- 

tween the Glue Itidge and the Tenneiseeline in Kortii 

Carolina, with tile exception of Wata~tga,  Ashe, and 


the sul)jects of clectro-chemical tleconlposition, 
or electrol~sis, aricl the chemistry of the voltaic 
pile, wliic11 are tlii~s divorcccl from thcir ration- 
al co~~ncctiou with the clicinical physics in the 
earlier portion of the work. The lntter half of 
the ~~olurne  trcnts of the metals in thcir usual 
systematic orclcr. 

Ti'atts's chemistry, on tht: ~ ~ l r o l c ,  differs mole 
fro111 its prcclec~ssorin the arrangc~ncnt of' 
material than in the introcl~iction of novelties ; 
still, we find neJy paragrapl~s here and there, 
emlsocljing late tliscovcries. Tile worlc shows 
evicleiices of I l n ~i ~ i g  been mtlicl. liastilj pre- 
pared. '6I111s, while the newly aiiiioiilicrcl cle- 
meats, scanclium, decipium, vtterhinm, and 
samariu~n,are hr ief l~  describccf in their proper 
connection (111). 458 to 46R), onlj tn o of them 
(Sc and Yb) obtain positions in tlie list of' cie- 
mcntary bociies on 1). 3. Again : under oxygen 
ivr End no mention OC its liqoefaction, tllough 
ill the section on chemical physics the esperi- 
merits of'Cnilletct ancl Fictet are, f i r  too briefly, 
chroniclecl. 0zor;e fares very badly, obtaining 
no recogliition rvliatever in tlie b o t l ~  ol'thc work, 
ancl being relegated to a single page (5%) at  
tlie very close of the appentlix ; and thcre i t  is 
very inadequately treated. I t s  liquefaction by 
II,zutefeuille and Chappuis is not mentioned. 
The page is a. simple condensation of the two 
y g c s  given to tlie subject in tlie preceding edi- 
tlon of P o ~ ~ ~ n e s ,  without tlie aclditioi~ of a sil~gle 
new fact. The atomic weight of a~ltimony 
still appears its 122, ~lot,withstancliag the great 
weight of evitletlce in favor of 120. JSeyer 
and Seubert make Sh = 119.6. 

The vell-tvo1.11 ~vooclcuts, too familiar and 
never very attractive, still do service ill illus- 
trntioa. 'The ~ o l m n e  contaills thirty-fol'our pages 
more than the English edition of the last issue 
of Fon~ucs. In  spite of some blemishes, how- 
ever, Watts's Chemistry sustaiiis the hig11 repu- 
tation of its lineal ancestor, anti well clcserves 
a large pntronagc. 

Allcgl~arly coiuities. This area lies betmecrl the 
:35tli arltl 3(ith paralli?ls, ant1 extencis froin t.he 82d 
to the 84th clegrei: of longitude, iilclililii~g the must 
n~ouiltai~iousportion of the state, autl that whicli is 
usl~ally designated as wc?stern Xorrli Carolina. 

Tlle state line separating Xol.th Carolilia ant1 Ten- 
nessee follo~vs the sutilrnit of tlie dlleghnng ilange, 
u~h ic l~ ,  spe-in its different part?, has recc,ivecl .r~arious 
cific r ian~es;  such as the ' Unalca,' the 'Bald,' and 
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the ' Smoky' Mountains. Tliese names are applied 
to the portions that  lie between terminal points whcre 
tlie rivers intersect it. Other local names have been 
applied to minor subdivisions and to summits; but 
the most prominent portions are known to the native 
population by names which agree with those used on 
the existing published maps of the region. 

The Alleghany Range and the Blue Ridge are in 
general parallel to each other. The greatest distance 
between them is across Haywood and Transylvania 
counties, ~vliere they are fifty-five miles apart ; while 
where they are closest they are only eight miles apart. 
They are also parallel with the coast-line; and a con- 
tour map of the state ~vill show that it is crossed from 
south-west to north-east by a series of parallel ridges 
from a point within four miles of the coast to the 
Glue Ridge. The first of the ridges reaches an  ele- 
vation of between seventy and eighty feet; and the 
silcceedi~igones increase in height, one after the oth- 
er, until they cnlminate in the monntains of the 
western part of the state, where the general elevation 
is from 4,000 to 6,000 feet. 

The Glue Eidge in this section is of peculiar inter- 
est, because in its details its course is very crooked. 
I t  is erit,irely ilnlilie the long, straight ridges of 
eastern Tennessee. I t  enters the state from Virginia 
~v i than elevation of 4,000 feet abo~-e sea-level, and 
reaches its maxilnum lieight of about 0,000 feet at  
Grandfather Xoantain, w11icl1 is t,lie higliest sum- 
mit in the ~ i d g e ;  although hit,herto, IIigh I'i~lnncle, 
near the Blaclt JIountains, has enjoyed that reputa- 
tion. The next liighest point. to thc southward is 
Sugar Nountain, mil11 an  elevation of 5,200 feet. 
From the latter point the range drops to low sum- 
mits, that do not usually exceed 3,600 feet above sea- 
lcvel. Tliese continne southwartl to I-Iurnl~back 
Mou~i ta i~i ,a distance of fifteen miles, xhen  there is 
a to 4,800 feet; and from here to Bear FYallo\r- 
Jrountain the range is of a quite respectable eleva- 
tion. A t  High Pinnacle, where the ridge joins the 
Dlaclr lIountains, the height is 5,600 feet. Frorrl 
Bear Wallow south~vard, tile range is comparati~-ely 
insignifica~it: but, as the state line is approached, it 
once more rises, and is of considerable importance 
as i t  passes from the state. 

South and east of the Blue Ridge are tlie Ion-- 
lands, ~ \~l l i le  to the vestn nard is the high platea~x sec- 
tion. The difference in elrvation bet~vecri the two is 
generally about 1,000 feet in a distarlce of some two 
or three miles. The difference in seasons, bet\$-een 

tion will be surveyed by AIr. Yentes during the next 
season. The map will be on a scale of two miles to  
the inch, with contours two hundred feet apart ver- 
tically, which will show t,he country in considerable 
detail. The existing nlaps of the region have all 
been generalized, and are more or less indefinite. 

The topographical features of the region are entirely 
dissimilar to those of the adjacent portions of Virginia 
and Tennessee. I n  the latter the strong orographical 
features of West Virginia and south-western Virginia 
gradually die out, while in So r th  Carolina there ap- 
pears to be no regular system when compared with 
the other states. The only resemblance is, that  the 
Blne Ridge and the Alleghany Range are in general 
parallel ~ v i t h  the ranges of East Te~~nessee .  The 
distinctive topographical feature in North Carolina 
is the existence of cross-ranges which connect the  
Blue Ridge with the Alleghany Range, m a k i l l  im- 
nlense drainage-basins, whose outlets are through the 
latter to the western river-systems. Tliese cross-
ranges, with the exception of the Great Snlolcy Jioun- 
lains, are of more importance than the ranges which 
they connect; as tliey generally have a greater alti- 
tude, many of the sunlrnits reaching a lieight of 
more than 5,000 feet. The principal ones are the 
Rich JIountains, the Cocliscomb Range, the New-
found Mountains, the Great Balsam &iountains, tlie 
Cowee Moantains, and tlie Sa~ i t ehn le l~  3Iountains. 
The Balsam Xoulitniiis share with t,lle Sn~oliy axid 
Glacl; &fountains of North Carolina, and the Wliite 
J l o u ~ ~ t a i n sof New EIan~psl~ire,the distinction of 
being the highest m o u n t a i ~ ~  masses in the eastern 
United States. The spurs of the cross-ranges form an 
intricate maze of drainage and topographical details. 

Tlle Blaclr AIountains, a range ten miles in length, 
with seventeen sumn~its,  are neither one of the cross- 
ranges nor one of the transverse ranges, but a spur 
from tlie Iilue Ilidge, v i t h  ml~ich they are parallel. 
The highest point is Rlitchel17s EIiph Peak, which 
is the highest summit east of the Rocliy Riountains. 
Xr .  Teates, by barometrical inensurement, obtained 
for it a height of 6,717 feet, ~vliicli is six feet higher 
than any prerions measurement. The coast and 
geodetic survey, by means of vertical angles, fixed its 
height a t  (i,68S feet above sea-level. The ele~-ation 
given by Professor Guyot is 0,707 feet. Najor Jarnes 
TJT. Wilson, chief engineer of the W. S.C. Ti.R., a t  
the request of GOT-. S~vainof North Carolina, ascer- 
tained its height by lneans of levels, and fixed i t  at  
6,711 feet. 

tllc two sections, is from t ~ r o  to three ~reeks.  A ~ i e ~ v  Tlle French 13road Eiver is thc prilicipnl stream of 
of the ridge from tile west, at  nially points, would 
give an idea of illsignificaut elevatioll; whereas the 
same section, seen from tlie becast, ~ ~ o u l d  quite 
imposing. This peculiarity of the ridge is charac- 
teristic in North Carol i~~a,with the exception of 
the section lying betn-een Humpback l lountain ant1 
Sugar Mountain, in whicll the castern and western 
descents are about equal. 

North Carolina, rest of the Blue Icidge, coiltains 
about 75,000 square miles, of which some 5,500 liave 
already been surveyed, -3,000 by Rlr. Yeates's 
party, :&lid 1,000 by Mr. Bie11. The remaining por-

wcstern North Cnroliria, alld is a stream of much 
beanty, flowing through a ~ a l l c y  of great fcrt i l i t ,~.  
I ts  course in the Transylvania valley is very sinu- 
o~xs, and its flo~v sluggish. The Indians designated 
this portion of its course 'sleeping serpent.' From 
Dunn's roclr, a precipice that o~erloolis it, thirty- 
six bends can be counted as the river winds in it> 
tortuous course through the farins in tlie valley below. 
Al~nost all the small streams, ns xell  as tlie large 
rivers, of the section, llave good water-powers, which 
m~xst eventually be utilized for manufacturing pur- 
poses. 
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The timber-lands of the region form irnme~ise un- 
broken forests, exceptionally fine both as to density 
of growth and the character of the timber. Among 
the varieties of wood are maple, poplai,, linden, 
balsam, cedar, hickory, ash, beech, birch, cherry, 
black walnut, and many varieties of oak. Some of 
the trees grow to an enormous size; and many men 
in this section, who a few years ago conside~,etl tlrern-
selves poor because they possessed only a wilder-
ness of forest, are beginning to realize that  they are 
comparatively rich, the sale of a few i~ldivid~tal  trees 
frequently s~~fficing to give them an income for a 
considerable time. These trees are bought by specu- 
lators, who, in turn, sell them to other speculators, 
who may dispose of them to third parties, until finally 
a port,able saw-mill is brought into the region, and the 
timber is prepared for market. ,1 view from one of 
the cleared summits impresses one with tlie extent 
of the forests, which are, of course, broken here 
and there by many dots of cultivated land, bothin the 
valleys and on the mount,aiil sides. The country, 
however, is comparatively undeveloped. The soil is 
good, but farming is carried 011 in a primitive way 
and on a contracted scale. There is plenty of good 
grazing-land, and cattle are raised to a considerable 
extent. They are allomed to run wild among the 
~riountaill ridges; and the cost of keeping them is 
small, as they are allowed to find subsistence for 
themselves. 

The mineral vvealth of the region is well Itriown. 
I n  fact, it has been said that almost every mineral or 
ore fourid within the limits of the United States can 
be found in North Carolina. The gold-mines east of 
the Blue Ridge have produced millions of dollars, 
notwithstanding the hinderances of swindlers and 
speculators. Mica-mining is one of the profitable in- 
dustries of the region mapped by Mr. Yeates, and is 
carried on in nearly all of tlie cotinties west of the 
Blue Ridge. Kaoline and corundum mines are also 
worked, and a large deposit of talc is attracting con- 
siderable attention, while tin is the latest discovery. 

PUBLIC AND PRIVATE INSTITUTIONS. 

Penbody academy of science, Salem, Mass, 
l%e  cZi?eclo?'s lrip t o  ,Jcipan. -Professor Morse left 

Salem, early in the spring of IS82 for the purpose of 
visiting Japan and China, and leached J a p a ~ i  in May. 
011his arrival in that country he  had several inter- 
views with hlr. Iiato, the director of the Imperial 
university, and told hinl that his time mas to he 
d i~ ided  between collecting ethnological material for 
the museum of the academy, and tlic study of ethnol- 
ogy anrl archeology, a ~ i d  specially the ceramic art. A 
suite of rooms in a little house near the astronomical 
observatory was fitted up for him by the university, 
and given to him free of cost during liis entire stay. 
lZoonis and closets in other college-buildings were 
give11 to him for storage purposes; and, indeed, every 
thing was done by the Japanese authorities to facili- 
tate his work, without n~hich  assistance little progress 
could have been made in the task he had planned. 

I n  return for the collectior~s of corals sent out by 
the academy for the edncational nluseunl, the edu- 

cational niuseum presented to the academy a large 
collection of tools illustrating the trades of Japan. 
Great credit is due Mr. Tejima, the director of the 
educational mltseum, for the thorough way in  which 
this collection was brought together. Not only were 
the various implements collected; but in lnarry cases 
partially completed specimens of the work, as well as  
colored sketches, accompa~~ied the tools. 

Through the influence of Dr. W. S. Bigelow, the  
academy is indebted for the  remarkable collection of 
weapons which were presented by a famous smord- 
merchant, Mr. Machida Heikichi. Having explained 
to Mr. hIac11ida the objects of tlie academy, and the  
nature of its museum, Mr. Machida, with great pains, 
and at  his own expense, brought together the invalu- 
able collection of swords, spears, bows and arrows, 
and other weapons which now enrich thc academy's 
museum, and presented them outright, properly la- 
belled and prepared for shipment. 

Mr. Talcanaka Hachitaro supplied the Japanese 
names for all the objects collected. He also presented 
many objects of household use, and clotliing, 1'1'0-
fessor Mitsukuri, a t  great trouble, sought out t he  
proper person to whom was intrusted the nlalcillg of 
the large figures which now adorn tlie museum, and 
perso~lallysuperintended their d r e s s i ~ ~ g  aud arrange- 
ment. 

Rovean collections. -Tl~roogll  Capt. Harnmo~ltY 
I'rofessor ASorse was made acquainted with Count 
von l\lollendorff, then on his may to Iiorea as spe- 
cial commissioner for China. H e  authorized him to  
spend a limited ~11111for plwchases of ethnological 
materials in that country, and gave him a brief list 
of desirable objects. T l ~ eresults of liis work, filling 
four cases, have already been received and unpacked. 
They arrived in fair condition; and as far as h e  
lrnows, this is tlie first collectiori of Tiorean objects 
ever sent from that country. I n  this corinection it 
is proper to mention, that members of the Korean 
,embassy who visited this country last year present- 
ed a number of objects to the academy: and one of 
t,heir suite, Mr. P u  I<il Chun, who remained in this 
country, and who is now living in Salem, presented 
his entire suit of clothing, and other objects, to the 
museurn. 

Accessions to  the musetlnx. -These have been more 
numerous and more valuable t l ~ a n  dur i~lg  ally year, 
perhaps, since the foundation of the East India 
marine collection in 1709. The principal ones are as 
follows :-

Morse collection, Japan, 680 ilumbers; 3Iorse col- 
lection, elsew1iel3e, 141; Willianl T)olari, China, 80 
specimens. Additions to count,y collections : plants, 
54; ~uamnials, 60; and arclieology (85 lots), 322 speci- 
niens (this last includes about 15 lots, 50 specimens 
o~ltside);botanical, 200; other accessio~rs, 300; ~nodels 
of boats, 12. 

Tiisitors to  tlie inzlsezcm. -Thirty-six tllousand ant1 
fifty-six persons have visited the museum during th(: 
year. The greatest numbers on single days were: 
Feb. 22, 440 ; July 4, 182; April 5 (Pas t ) ,  346; Sept,. 
26 (first day of cattle-show), 384; Sept. 26 (second 
day of cattle-show), 936; Nov. 29 (Thanksgiving). 



836, duly 4 is ~uen t~oncd  to bllow how few persons 
are often al the rnnqeuwl on lloliclays now, as corn- 
pared with the attendance on such clays in former 
vears, esl)ecially in summer, when ' attractions ' are 
offered a1 the 'Willows,' 'Point  of Pines,' and other 
popular resorts in the nciglrborllood. 

The above fizures are u t~do~tht rd ly  ullder the actual 
r~umbers. There is a steady increase, each vcar of 
late, i n  the regn!;ir daily attenil~~nce,  anrl a corrr-
4poilili11q dccrcnse on po])ul:~r hol~dnys. 

Ottawa field-natnrsliats' cluh, Canada. 

.V(WC/LIS .  -3lr. \Y. 1'. Le1,t read a paper on the 
tleer of tlic? Otta.wa valley. Of t l~ese,  the n ~ o s t  iin- 
p o r t ~ n t  as rcgnrds size is tlie moose, or A~nerican 
elk (Alce s~merican~ls), owingwl~ich  ~~ufortunati:ly, 
to i~idiscriminat,e ~ l x ~ g l i t c r  i~1li1 illegal hnnting, is 
rapidly becoming .i7ery mre,  esccpt i n  remote clistricts 
along the ~ior t l~or l l  Tllet,r.iI~nt;rriesof the Ottawa. 
woodlnntl c:~r.ibou,or 1.1'irltlei:l. (I'Larigifer. caribou), 
Coilne1.1y freclac~iited t11v n;i~olc cou~itr:: oli the nor t l~  
side of tile river, bnt was oiilj. an occ.isiona1 straggler 
on the opposite sl~ore. I,iIie tile ~noo.e: it 11ns been 
ciriven norlllward, autl much c!in~i~lishetl in numbcrs, 
although so~netilnes still i'onnci on the lle3 Licores 
R i ~ e r ,  fifty or sixty ~ci lcs  from its n ~ o u t ! ~ .on the 
riplIer Gatinenu, and to tlie north of IAce Nippissing. 
I t  i i  the swiftest :inti ~rilrlest of all deer; all(\ the o~i ly  
snccessful rlletltod of c:l,ptnring il is by still-liunting. 
Tile ~nagnificent wapiti, or great stag (Cervus cana- 
(lensis), falsely cslled tile A~nerican elk, ~ 1 . 9 ,within 
the memory of personr still living, : L I ~  inliabitant of 
the great Ilardwootl forests rtlorlg the Ottawa, and ~ v a s  
seen within four miles of the spot where t l ~ e  city I I O W  

is. Fragnlents of its enormous a~lt~lers are still turned 
up by the plougll in vnriotrs localities, but the stately 
rnmlarch of the forest has retired to the far north- 
west territories. The cornmon red or Virginian deer 
(Coriacus virginianus) is still found within a few miles 
of Ottawa, but owing t,o pot-hunt,ing and slaugl~ter- 
ing during the winter, when the snow is deep, is be- 
comillg annually less plentiful. Xot Inany years ago 
i rnn~e~iseyards, containing hundreils of (leer, existed 
along the v:trious tributaries; bnt, oxcept in reltlote 
districts, the yards are now scattered and sillall, and 
tlie deer confined clriefly to the large switnlp$. Ref-
erence was nlacle by the lecturer to the variety of 
this species known as the 'spiliellorn,' and to inter- 
esting piebald :~nd  wliite specilnens w~hicll hact been 
observcct by him. A fine collection of heads and 
antlers of the several species was shown, inclnding 
some abnornlal antlers holn old recl buclis. 

Society of arts, Bo?ton, 
M u ~ c hIS .  -Mr. 1'. B. Uelany of New Yorlr gave 

the first public eshibition and description of hisnem 
system of synchrol~oos, niulti[)leu telegraghy, - the 
result of inveiitioirs by BIr P. La Cour (1878), Mr 

The speci~nelis whiclr seem to be of most illterest 
to the general pul)lic are the life-size figures from 
China, Japan, India, and other countries ; the %en 
era1 collection of nla~nmals and bircls; the Essex 
county aniinais and woods; alld, perhaps inore tlian 
any thing el,e, the human slreleto~~snnit crania. 
The carving ' I-leaven and the day of judginent' of 
courst. holds the firat place for the seelier after Ilrts 
cariour and vi orldc~fnl. 

E. A. Callahau of New Yorlr, and hixnself (1883). 
By this system any number, up to twelve, of fast  
Norse circuits ca,n be simulta11cor1sly worked over 8 
s i n g l ~  wire, the messa.ges going in either direction on 
any circnit; :ilso a greater nllmber of s lo~v 3iorse 
circuits, and as lnaliy as serrenty-two prirlting-circriits. 

At  each end of the nlain line a drurn, called a clis-
tributer, is maintained in uniform rotation al1o11t ;r, 

170rticnl axis by the intcr'mittexlt attraction of nu 
electro-rnngnet on the toothed circiurlferencr of :I 

I~orizontal circular plate carried by the tlr~um. A 
tn~lirrg-fork, vibrated electricnlly (about eighty-five 
vibratioas), opens the nlot,or circuit st,each vibration, 
and t l l ~ s  produces the ilitermittence in t l ~ e  nlotor 
mnqrlet driving the tlistribnter. I f  the forlis at  either 
end of the line were in absolute unison, and tlic 
tootilcd circumference had the same number of teeth 
eacll, the ctr~uns would rotate synchro~lously. The 
impossibility of abso!ute and con?,inucd utlison is met 
by automatic regulation of the rat,e of the forks, the 
principle involved being an automatic shunting of a 
resist:~nce-coil which is nor~nally i n  the circuit driv- 
ing tho forl;; thus increasing the current in that  
circuit, and llence aluplifying the excursion of t l ~ e  
prongs, intensifying the field of magnetic force in 
which this vibration occurs, an11 thns dirni~lislling 
(by even five per cent) the rate of the fork. This 
slowing-clown of the fork would irnniediately result 
in a correspontling lessening of the speed of rotaation 
of the distributer at  tliat en11 of the line. 

'The main principle of the multiples use of the 
single line consists in giving the line synchronously, 
and in suflicie~ltly rapid succession, to the correspond- 
ing ilistruments or circuits at  the opposite ends of the 
line. 111the a l~para t~lssllo~vn, the rotating drum 
or distribnter carried a brush which trailed over ;I, 

circnlnr series of eighty-fonr narrow, insulateti, radial 
plates or segments of metal. Of these, t~velve were 
utilized for the syncllronizi~lg arrangement, and the 
remaining seventy-two were tlivided mnong six cir- 
cuits; the tero~inns  of the salne circuit bei~lg tllnc; 
connectecl to twelve eyui-distant segments, each cir- 
cuit containing merely the ordinary polarized relay, 
reversing Bey and ground ; the relay serving to close 
the local circuit through a sour~der, :is usual. Tlins, 
wlien !,he brushes at  both ends of t l ~ e  line ~nalre con-. 
tact at  the  same instant with any one of the t\vt?lvc 
segments of the sa.tne circuit, that circnid, and 111, 


