
J 'itntifi' �mtrican. I (JANUARY 16, 1875· 
Mr. Culll'Y to Mr. Browning, whomollnted them 8011.8 toshow The entire box which encloses these part8 is bermetically 
their leading peculiaritie:l. Close to these microscopes were closed. The ends of thf' multipliclltor wiretl lire soldered 
placed some specimens of gutta percha. insnlatp.d wirt' fredy inliide the box to two screw posts, T y. wlt"r"with thl" in:'ltru. 

'fhe shore endtl are of varying sizes, graduating from about 
2tim:hel;down to t of an inch. 

The llirect· Unit�d States Company expect to obtain It 
�pl"ed of about nine words per minute, or about one half that 
of the present Newfoundland lind I reland cabll'�. 

mnrlted b:' tht-ln. I m�nt is connected with the cable. 
Another no\·elt.'· WIU! an electrical gas.lighting apparatus; A curved steel magnet, N S, is fixed to a brn�s hur, P, in 

exhihited b y  Mr. Thompson. 'rhis consisted o f a  very smnlll s\lch a way that, by turning the micrometer screw, V, any 
portahle apparatu�. held el\:lil�' ill the hand. At the upper I required removal, upwards or downwards or to thf'right or 
part WlIS l1.Cuf\·ed rod with a bell cup to it, which was placl:d I left, can be given to it; and by this means the magnl'tic nee· 
O\'er the gas to be lighted; the lower part, near the handle, I dIe, when in a state of rest, is kept in such a position that 
<:ontainll 11 I!lnall electrophorus. the upper plate of which I the picture of the slit, D, which is reflected from the middle 
was liftp.d b.v the thumb or finger of the hand holding the of the mirror, and likewise returns through the lens. appears 
handle. The electric spark from t·his is arranged to pa�s I upon the zero mark of the scale, M M. 

The French Atlantk Cable, laid in 1869 between Bre�it and 
St. Pierre, has 400 pounds of copper pt:'r mlle, i� 2,584 knok' 
in length, and has a working spt'f'rl of fifteen words per min· 
ute. 

"cross a small space where tIle gas 111\.'\ mixed with the at· Opposite the galvanometer, the scale, M M, and the lamp, 
mospherA in such proportions as to become explosive. Im·1 F. are to be seen. Th" light from the lamp penet.rates 
mediately the spark PIlSSI'S, t.he gas i� lighted. This instru·! through the slit, n, in an oblique direction to the looking 
ment, though IWW ill London, ha:< ht'Ptl in use herp. for some I glllSS, und is thrown back from it to the scale somewhat up· 

The "ontract price of the Direct l'nited Stllte� Cahlr, laid 
down, is $6, 055,000. The cost of the Anglo·.\merican Vable 
-bet.ween Ireland and Newfoundla.nd-laid down, wILlI 
$1.500 per mile. 

The Direct-Cnited States Cu.ble IIII� been laid frolll Ireland 
to within a distance of about 200 miles or :Sova Scoti a; but 
owing to unfll\'omble weather it had to lit' ,'ut ann buoyed. 
It will probauly be recovered again itS lSoon a1' fnvorable 
weather ensues, and its laying be sllI'I'essflllly comple-ted. 
Whl'n thi� is a('complishl'd, then. will b(: Ii\'(, worki ng "ableH 
a('fOS" the North Atlantic anil one HerMS till' South Atlllntic 

three :I'U1!j, i wards, in t he direction, P, where the picture of t.he slit is t o  
_________ '.. .. : he seen as a fint light lin!'. The ficreen, N, c.m be turned 

OCEAN TELEGRAPHY. ; IIp I\ndsl"rv!'s to keo>p the lamp light frlllll the �cDl�. The 
: instrument is necf'ssal'ily U!!ed in a dltl'kenell room. BY GtlOHU .. ; H. PIU-:''''CCYM'. Tit" trltnsmitting key is t'lllOwn in Fig. 'i. Jt cunsists of oceans. 

two sf'parat" Ie-\'e-rs, Land E. mo\'ing SubmarilH' TE"legrlJ.pb 1'.'Ibies nllw "xtpuel I(CroSS thp -:'\mnbp.T 11. 

Th(. wol'1dn:tsl'p"d or .,"I'an cab II's with the mirror ':I.I·stell. . UI1 a.xes at the upper I"nd in thl' fignr'·. ?\orth and SOllth .\t\antil·, Indiull. and \';"l'lIIun Oct'ans; the 
is lIS fol1o\l'�: TIH'Y al'P kept. hy !;pring�, I'rl's1;ing IIIeditprrlll1l·lln. Rl'd, North. Baltic. ChineHe, Orit'ntal • .  Ja]1an . 

.\'1.:'\IJl�:H OF I\'OHIl� l'I':H �n;'iU'f]\:' IIgaillst \.I ... croMS platl', C, whid, b in Java. an.l ('lIrihl"'nn Seas; thll (ililfs of BiscllY, Bengal, 
I"ol;:\>. of ,'OJ'j\el' I'I)lllH·ct.ion with onl:' of th .. poh·s of Mexico, nlll\ f:t. Lawl't'nce, (lnd th� strllit,. of Mass :�nd }ia. 

,I'·HI,,".lh., R""I'.I.I'''. KnllIs. 1,5111. K"n ••• �,WI. KII01., �,mo. , th!' battt'l'y. L is I�onnpcted with tlw Incca: thlls 1,laein,. NOli.h and South Anll'ri":.i, thl' "'est In. 
100 18':\ tn 4'(; 2'9 !!aLlp and E to the parth. When f'itllPr dies, 1-:111'01'1', India, .JIII·a, An"tralin, Tasm""ia, HIHI Siheria 
liiO �i·.:; 1"'" U'!l 4'4 key is pressed down, it fallH on thl' in constnnt an.} jlnstnntoneous telegraphic J:onllYmniclltion, as 
200 ;\7'0 1�'4 !J'2 ii'!! plate. Z, in connection with the other well liS nlfording communication with tl,,· mo�t important 
250 ·�6·1I 20'4 11'2 7'4 pole of the battery. In the nOl'lnal pOl·tS in ('hillll and Jnpan. 
HOO j,'j'O 24'4 14'0 8'S positiun of the key, the cable is con· Til" following is Il \iHt of the more importallt I'Hbh�� which 
:3')0 1)4'1 :.!.8·5 16'0 10'3 , nected, through L, C. and 1<;, to parth, are in working ord!'!' at tb. pl'e�('nt \.imp: 
400 73'2 az·,) 18'3 11'7 I � nn.l Z is insulated; alld it is easJ' to set·' Le.!'lgtleh 

•• 
tn 1 Datt'. }'I'tJJlJ an The apparatus empio.ved in the tranHmiflsion of communi. I' II1I1I1I111 howa p.osith·e or .negati\'e .·.n�·l'f'.llt i� ., J E 1/l.'H. l)o\,PI', Ellll'iuJIli, to Cailli;., Fruncl' . ... ...... , ..ii cation� through ocean cabl"s is the in\'ention of Profl.��or: put to Imp accordmg a� ,or 1M IIp. 1�'i2. Holrh<.'U<I, Wllle�, ro Bowth, Irehlllil ........ .... ,........ Ii.) 

Sir 'Yillialtl Thom>;on. Ampere suggestl:d , liS early as the i ,',(1. •. preM8ed. Port Putrick, Rcotlnud, to Donall'badee, Irclllnd.... ...... 2" 
yf"'ttf ]820, the tluploynlent of a galnlnOllleter for the pln'})O�e! T11C nlpl1abet is lllade by opvosi�e 1l10V�lnel\t� produced PriJJce Edwurd Island to New nrun�wick.... ...... ..... 12 

I b 0 e or otller of tIle ke 'rIle I·.gnal� need " ot be m I lli.'i3. l)cnolll,.k,ucro�. the DeJt................................... ]R of ,t'lpgl'lI)1hill/!, antI in 1833 (JauSS and \" elwr used t\ I'ellf.ct, Y n )'>1. , ., u 111 e 
f t · · Th '1 d" . I DO\'CT, Ellgland, to Ostend, Ill'ltfium ........ , .. , . . .. .... .. IlOM ill" gah'IUlolUl'tl'r 8>1 nn indicator upon a line abollt on .. mill' I rom zero as II. s artlng pom!. e e�'1' cun paM y IshngUll; I, b d I 2:\ " I Port Patl'lck, Sootlsnd, to Donllg a ec,lre lUld .. " ..... . 

in lengtll, IIniting the ObSl'fYlltory and tlle Physical C&biuet i at any point in th� s�t\le to which the spot �f 19ht rna)' I� ]Il';t. Pllrt Plltrlck, Scotland, to whltehl!RII, JreIJlod ........... :r;-
at. Gottingen. Their alphabet. n'us lllnde up of ('On1 bination:, 1 ?etl6ct�d, t.he beglnlllng and the end?f a slgnal, Rnd ,vh�n f'weden toDenmark................ ... ................... 12 
of right and left deflections. This appal'atn8, the fi rst !'\·t:'r Il lt& mohon I� c.au�ed by tlw pl'OP.er actIon of thE> nee,dle or by Holybead, Walc�, to Howth, 1l�·IIt'")."" "'"'''''''''''' 6ii 

r t It t} tl t tl ah'anometer I� adapt d 1
;"'�;. Prince Edward Island to New nrlln�wlck, . ...... · · ·  . . .. , I employed for practical telf:'gl'aph)', has httely, in the ho.nd� 1 eu rpn s. . I� . lUS la Ie 1II.lrror g . ' t> Crcte 01' Candia to 8yra, Greece........ ... . . .... . ....... . .. 1iO of Professor Sir William Thomson, become the most senlli . . to cable s.gnahng, not only by Its extreme delicacy. but alsl} 

St. Pctcl'sburgh ro Cron�tadt, Husslu.................... 10 

ti\'c of all telegraphic instruments. His I'eflecting galvano,l by its quickness. The deflections of the spot of light. hal'e Acros..tbeAmazon .......................................... 10;; 

meter is the onh' instrument at present with which a cable 

I 

been aptly compared to a handwriting, no one letter of which Ix,".i. Ceylon to HindostBn.... ... . ............ ................ .... ao 

2,000 miles in le�gt.h call he successfully worked b.y a battery i� distinctly f.ormed., but .yet, is quite intelligible to t.he pl'ac· NOI"Ivay across tbe F'ord8.... ... .......................... til 
t d S I tl fil l tl tl 18.'IIl. England to Bolland........ .... . ... .. ...................... 140 of low tt'n�iol\. It ('onsiHts of Il ",.'!'dl!, formed of a piece of lise eye. . .Igna s III liS way 0 ow eac I 0' IeI' W1 � won· IS�I!l. Denmark t.o Hellgoland........ ... . . ..................... t6 "'atch sllI'ing, tlll'ee eighths of an ineh in length. 'I'hp. needl!'! is i dl'l'ful rapld�ty. � low !!peed of f�om twel \'e to slXte.-n r.le of Man t.o W)Iit.cba'·I'II, �;n�lllnd .. . , ................ ,. 3Ii 

suspellde(l hy n tl1 rpad of .:o('oon Rilk withollt ton,ion, The I wOl'ds Ilf'rmlllll Ie 1S adopt I'd fo� J>IlblH: llleftsagl's; but wh"n, 
I Sw"dclI to Goltland, . . . ...... . , ......... ,.,., , . .... ..... .>, 

needle lies in the ('enter of nn t:'xeeeclingly (t('licat� gttl\'IlIlO. i .Itt· operators ('onnIlUfllcah' "'lth E"nC"h ut.1H�". H '�I)(·t·d of I J-'o)kta�t()J]l', England, tit .Uuuluwnt:. r'nuwl'., . . .. t " " "  :!.J 
meter coil. A dr'cular mirror of Hih'('red ,r)IlRS js fixed t.) ,! t.wenty·four wordfS pel' minute lR sometimes attaille[l. I �1;1l1a to Sicllr.·....... ..... . ... ... . :1 " .JCI'SC)·to Pll'ou, "'ranee .. " . . . . . . . .  . . . .  . . . . . .  , . . . . . . . . . . . .  � 
the needlE', and rt'ttt'cts lit ri/{ht, angl!'" to it in the pllllW of 'I Condensers art' used at hoth enll� of th" Atlantic cnbllllS, I';'�I. G""'lt Belt, Dellmllrk (two mlole�). .................. . ...... H 
its motion. It i� so cIII'v"(1 that. when the light of " IltIllp by me4ns of which the speed is \'eI'�' conside1'a hly incr'ea�ed. Cttpe l>t. Mal1.in, Spain, to h11:I1,... . . . .................... ,� 
h; throWll through a fine slit on it" tll(� hlluge of tlu!> �1it is j The tern1 condenser lu:t:-i long been u!:ted 111110ng to lettriciftlls hiul to Majot'Cll . ...... . .. , ... ........ ... ............... � .. 
rptJected on Ii smle ahout three fl'llt off. plated a litH., .. boy.. to denote an arrangenl�nt, in a 1ll0cll'l'Utt' cOlllpas�, E'quh'lllent II!6I. ('orf .. ro Otl'anto, Italr .. . ...... , ... ,... ... ......... ....... uo 

) d I . I lJiCPPt>, }l'1UlCC, tl> Newh"n'n, k:II,lfIKlul. .... .......... . . . , �, the front of the finnH'. Dellectioll:< to tl ... I'xhmt of half 1111 to a ,t;r en .iat of enormous rapacity. t IS I'ollll)o�e. of iiI· l�. Wexford, Ireland, to Abe"m;m, Wflle�.................... ti3 
inch along an)' pal·t of the :it'ale arl' !!Ilfticient for ooe si'flllti. temate Inyel's of mica or pafafined plll't'I' alld l·in("i1. One Lowe«toft, :England, to 7.!l1l1l\·'lOrt. Hollaud ..... . 
rn SO delicate all instrument, the sluggish swing of thf' [WI" coating of thi:! Leyden jllr is put. in dil'ect communieatioll l/!1a. l'ao, PerSia, to 1JU!!hlre, P('r�i.......... ....... .............. �'W 
dIe in finally lil'ttling int<J any position would destroy it.\< tllle'. with the I.'onductor of the cable, and the otltl'r is joinl·d to lIushire, Pel'Sla, ro MaSllIIIIKrn, Ptm<lu...................... !'.� 

. the sending kE',v, At the other f'nd of the cable one cOI\ting }[asandam, Persia, to Gwadnr. /Ielo(lcbl.'tan ........ , .... . fulncs:'!. To rl'ctify this, .t �,trong magnet, Ilbout eIght h' to K h n It I h I dl 3W 01' the condenser is connected with the cable and the other Gwadal', lIelooc .�tan, urt'ac ec, r s n II ....... inches long and hrnt con,�a"e to the inRti'ument, is mndll to Utrant.o, Itllly, ro A\'IOIla, Turkey .. ,...................... ;;0 
slide UJl and down a rod plal!ed in the line of the suspend . coat.ing with the receiving Instrument. The condensers are liltJ;j. Trelleborg to Hugen, Germany .. . ....................... .. 
ing thread al)O\'e the instrument. This magnet CUll be eas. i eatl. equal to about 70 miles of the cable. The condenser Soutb Foreland, En�land, to Cape GrI8ue>, l"l'8nL'6...... 2.5 

i
.
IY �hifted, as ne('essit." mll.v require. T

. 
he oscillations of 

I 
sen'!,s tWI) purposes: it Ie. ssens the delay ea.ul!ed hy indue· 11'li6. lrehUld to Newfoundland. , .. . . . . .... ........... l,t!1ltI 

I d I b f I I b I r.�·ull'� lla)'l o White '� n ... v ... . ....... ................... 41 the npedle due to itself are, b\'the aid of t he strong lllagnet, t on, an prevents tIe dlstur ance 0 t Ie sIgna � ). eart I L'l'imOQ to Clrca..sla , ..................... , .. ,.,. ............ 40 
,nHII" �n 'Iud den lind short as' only to broaden the !;pot of currents. The cable and condenser heing insulnted, there i:. <.'olonla to Bueno� Ayres . ... . ............ . . . .. . , ... ' .... .. 30 
lip-ht. I nl) ,·oltail.' circuit, and no way whereb:' earth currents can England to Hanover. .. .. ..... . .. ........................... 2'.!! 

i enter und leave the line . Cape Ray, NewfoundllUld, to A�pee !lay, Cape Breton .. M 

�.It;. G. 

: The question i" often asked: .. \Vhat is the velocit�- of Leghonl, Italy, to COl-"jlea . . ... ,.," ',." ....... ,....... tj.j 'I electricity�" or " how long does electricity take to go across 
18

fii
. 

����;�r����d; 'E�gi��d,' t�'� 'p����: .}<)����:::::::::: l� 
the Atlllntic Ocean 'r' Electricity cannot properly be said to Malta to AlexandrIa, Egypt. .. , .. ,..................... .... Il2iI !I have a velocit�·, but differs with the circumstances under Placentia, Newfoundland, to St. Pien'c" .,............... 118 
which it. tra vels. For about two tenths of H second after st. Pierre to Sydney, Cape Dreton... ...... ...... ... ..... r.!6 

I contact i� made with the conductor of an Atlantic cllble, no .\rendal, Norway, to Hirtshl\l�, Denmark.................. 68 
• lHO.... T taly to Sicily.. .. . ......... ........................ 5 ! !'frect is per('eptible on the opposite side of the orean, even HIlI'lina t o Ker West, FI0I1Ila.......... ...... ........... . I;!; 
: by the most delicate instt-ument. After 1'onrtenths of a se· ]/l6Il. Peterhead, Scotland, to F.jtur.lall(\, Norway .... . . 
; c�nd, the re"eh'ed current is aoout 7 per c�nt of the maxi. Grl!!Se1haIDm. Sweden, t.o Nystadt, RUBI'ill................. m 
; mum l'ennanent current which the battery could p roduce in Newbitlgin to SOnden·ig................................... � 
I the citl'llit. One second after thf> fir.�t contact, the current ��:a:a

S
:�

i
Z��tr�li�:::::::::::::::::::::::::::::::::::::: 17t1 ; will f('al'h a bout half its final 8trength, nnd after about three Scmy Isles to Land's End, England..... ....... ........ .... 2i' 

, seconds its full strength, The current doe� not arrh'e all lit Itbaca to Cepbalonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  ··· .. . 

I
i once, I.ike a bullet. hut growH graduallr from n. minim urn to Bushire, Persia, to J88k. Ileloochistun.... . . .. ............ iiOI) 

nrest, Frnnce, to St. Pierre . . " ... ........................ 2,584 It maXUllum. st. Ptel'l,() to Duxbury, C S ....... ,......... ... ...... .. .... 7411 
, The Direct t'nited States Cable, which is now being laid ){oen to llonIbolm, Sweden....... . ... . . ...... ........ .. . � 
! \Jetween I\,pland and :"oIo\'a Scotia, and thence to Rye 1I 0mholm, Swcden, to Libau............ .. ... .. , :l:lIj 

I Beach, :"oIew Hampshire, is 3,060 nautical mileR in Ipnglh. 1870. Scotland to Orkney Isles.. ...... .. ......... ............. ·.. :3i 
The above iIIustrlltion (Fig. 6) SllOWS tile construction of, TIle core i:; composed of a thick copper wire eneircled by Salcombe, England, to DrilfllOgan, Frnn(;c,............... l�

,
l
l
l
l
' 

I . I P I I Deacby HClld, England, to ('ape AutSfeo, France .. f. Ie ln�trument. The ga vanometer, ,contains t Ie multi. eleven very fine copper wires, weighing 480 pounds per mile, d 'bl 1�!iO Suez, Egy t., to A en, . .,.ra 11 .. . . ... , • . . .  · ·  . .  · · ·  .... · , plication wire, divided into se\'eral layerR and so arranged I and i� served with four E'Olltings of gutta percha, mt"llsuring Aden, Arabia, to Dombay, India .......... ... .. ...... .. . . 1,818 
,·hat it can be used for w2ak or strong currents, according to! about three eighths of an inch in dialUl't!'r. Aftl'r thp s"r· Port.heurno, England, to Lisbon, POI-tUgat..... ... ..... ... �� 
the requirements of the instrument, In the centl'r of the I Ying with gutta pel'cha come� a s�rving with manillll hemp, Li�bon to Gibraltar ........... . , . ...... ,.................. 331 
coil the magnetic needle i;; suspended, to which is attache>d ,I which bring� the pore up to a thickm,ss of thrl'E' fOllrths of GiLJrallar to Malta ............ ............................. I,I:!O 

)Iarsellle�, Francc, to Donn. Af'ica . . . ... .......... . .. , . ... 44i the tiny mirror, nnd close before it ilS to be found. & Sill all I an inch; and then follows the sheathing with iron wire, Ilona, .Urlca, to MaUll...................................... 3,'11; 
r�l1ect.i".e lens, wh!'l'l'of t,he focal point lies alm?st. in the I which fonns the outl'r covering of all. Ten iron wire� an Madras toPenang ......... . .. ... ... . ........ . ............. 1,4i»; 
nurror, In order to pl'Oduce a sharp figure of the prIsm on t.he I employed for this purpose: but before being applied TO the PenQIlg to Singa ore.... ....... ... ....................... 1(111 
scale. ! cable. the�' are each wound with fivt! strings of manilla Singapore to Batavia.............. ... . ..... . .. ..... ... ..... ;'>�; 

The magnetic needle has a length of only 30t an inch, a. hemp, so as to l' mpart grD.'�_ strength, and protect them Malta to Alexandria, Egypt.. ....... .... .. . .. · · ·  .. · . . . .  . . .. rot 
1[ �= Batabano, Cuba, t<l Santiago,CUba, ...... .. ......... · .. · .. · :itO breadth of if of an inch, a.od a thickness of n of an inch. from th(l'. action of 'vater. TILe hemp covered n·ires are Jersey to Guernse)-, Channel Islands......... .. ....... .. .. It-; 

The mirror connected with the needle has a thickness of only served with a species of black compound resembling tar or Guernsey toAldemey, " " ....... ........ ..... 1� 
:l·t-If of all inch. The magnetic needle is made from 8. small pitch; and after being twisted a round the core, they are Santa Maura to Ithaca . . .. . . . .... .. .... ...... . ..... · .. .. · . .  
piece of a very fine watch spring, and the little mirror. from again served in this manner. and finally whipped with Italian l.aD16 ro Trepito ...... . . .... . , .............. ·· .. · · · ·  , ....... U 

Sunium ro Thel'lnlJl.... . .. .. . .. . . .. . .. . . .. . . .. . .. .. . .. .. . .. :!,'; nne of the thinnest microscopic cover glasses. The magnetic hemp, which, however, can scarcely be said to do more than Patra8, Greece, t.o Lepanro ............................... . 
liti needle and mirror used for signaling acrOR� th" Atlant.ic hold th" strands in their places until the whole becomes 'DlIl'tmoutb, England, to Gue,·n�I;')·, . . 

weigL only tt grain�. i hard and dr:·. This if< thl' deep sea portion of the cable. 'Guernsey to JeI'iley ... , .. .. . ... ... .... ................ t·, 
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L'i,';Ife�.ln w ith the quantity forced upon it, A limited supply of gas. WOt the Sclenl18c American,] 

Porto Rico to St, Thomas, .. " ., ..... , .. , .... ,. 110 tric juice is another cause, and this implies bad blood. Out THE ARITHl[ETICAL OPERATIONS OF ]l[ULTIPLICATION 
Santiago, Cuba, to Jamaica................ . ........... ... 140 of door life, moderate exercise until hungry, and simple food AND DIVISION, 
PortPatrlck,Scotiand, to Donaghadee, Ireland.... .. ... 2;. are the hl'st remedies. \Ye think tint! most of our readers will agree with tllP 

l·\njer, Java, to Telok Betong, SUmaU1 L .. ....... . ;c, Bitters, the names of the multitudinous varieties of which assertion that there is less probability of mistakes, on th" 
!Ianjoewangle, Java, to Port Darwin, Australia.... .. 1,082 f I d' I I i k' dd' . d h :-it. Thomas to st. Kitts.............................. 133 disfigure the fences and scenery of the country, come in for part 0 t 1e or mary ca cn atm', II rna lUg a lhons an su . 
St. Kitts to Antigua.... ............ .......... ro severe handling, on account of their alcoholic composition. tractions of numbers tllan in multiplying and dividing. The 

I��l. Javea to Ivlza, Balearic I81and s ... . .. . .............. .. ,,a A list of thirty·four of these mixtures is given, including all reason is that. the latter oIH'ratioll!; are more complex, reqnir. 
)(ajorca to r.nnorca. ............... ...... ..... 35 w e  ever heard of and a great many which w e  did not know ing the use of all t.he fundamental rules of arithmetic. Thert· 
Villa Real to Glbl'llltar,........................... 155 existed; and in every instance the�' are shown to contain alco. is a simple artifice, ','mplo�'ed b�' many in multiplying and 
r.larseilles, France, to Algle,.�, Africa.................. . . .. 447 r 'd' I 'I d I '  , 
Singapore to Saigon, Cochln China .. ,.... ..... tl20 hoI. In brief, while persons are using bitters as a medicine, (1\'1 mg, w lie I rt' nces t lese operahons to cases requirlD/!," 
Key Westto Punta Raffia............. m they are often drinking, three times a day, a more concen· the application of the rules of division and subtraction only. 
Saigon toHong Kong ............. ........... \l'j5 trated form of alcohol than is found in the purest whiskies The method referred to is tolerably well known, but not �s 
Hong Kongto ShanghaI........ ..... .. . .. ......... ],100 and brandies. It should be set down as a settled rule that generally as it should be; aBd wt>think that there arp many of 
i;hanghai, China, to NBg1L'!!lki, Japan, th"nce to Wladl- d I '11 \ .  I bitters in any form is alcohol in disguise. our rea ers w 10 WI )e lllter"st!'( ill receiving an explana. wostock, Siberia.. .................. . ... 1,200 TI I d fi . 
Ithodes to Marmariee.. ...... ............. ........ :!2 Localities of life should be high. Elevated station� n!'1' ti011. 11' met 10 lids it� pl'lnCiplil applitation in caseR 
Latakia to Cyprus .... 1\6 g(>nerall�' eXf'mpt from the rRyagps of consumptive disease. wIt"re dilferent numbers are to be multiplied or divided hy 
8amos to Senla Nnn,,". U The air is lighter and contains less oxygen; but as the lungs the sanlt' number, aH, for in�tance, in tl", preparation �f 
:llrtelene to .\ 1\'&1 1 .. 1:1 !i\',e on ox.ygpn, as it is thp ox'.'gen which 'they hrinu- in con. tables. We can lIest illustrate it by giving un pxamlll�. 
Khania to Hetimn. :� " 
Rhetlmo to Candlal. ............ H tHet with the l)loOll at every breat.h, it is that whkh purifies .-\(·cording t n our' ()b�t'rvllflOn, a question fr,,'quently ari�inl!' 
Candia to Rh odeR.. :):11 ami g-inR it its life.gi,'ing power. If eR.,h hreath of air does with those who a rf' "ngag!'r1 ill ml'chRnieal pursuit s is thp 
Chlos to Che�meh... . . . ... ............. " not, gh'e a sutfici!'nt amount of oXygP.ll, instinct prompt� a determillntion of the dr"umfl'rpnct' of a circle when tit .. di. 
Zante to Corfu .... .. , ...... ..... ...... ..... 1;,0 fuller breath; this di�ltend� the lungR more fully, and thus ameter is known. It iK not always connmit'nt. or practieabl.·. 
Zante to Cephalnnia. . . , . .. .. .. . . . . . III 

I d I I t It I k ' I . I tl t' f ' 1 . 
LoweRton, }�ngland, to Greit.,eil, G erollUlY. , !l:l:, dp\'!' ops an strengt lens t 11'111, A statement is given of the 0 consu a )00 III \\' 11(' 1 le prop!'r les 0 Clrc I'S are gl\'en . 
. \ntigua to DeIDUl'RI'It, conll('l'tinl( the West [mUll. Wind- plp\'atioll of s,.wl·al Americall f'itill!!: :'lew Orleans is rela. I bllt onp can npal'l�' always rarry a fl'w ('ard� apon which use· 

warl] Islands... ..,',. 1,WII th,t'I�' given as 10, New York and Philadl'lphia 35, Boston 40'
1 

ful nllluber:' arl' wl'itlt'n .. I..,\. UR SUPIN).'!' that 011.' of thps,' 
Portn Hicn to JRtnRica. r>/i2 Chicago 585, :'If'brRska ('ity 1,000, lind \\,inona, Mis�., 1,500. ,caI11,; contall1� til" follo\\"ll1g: 

J!I�.? J,j7Jll'd, 1<:nl(lanll, to mlbao, Spain..... WO lIf f I I Rrltl�h Columbia to VRncou ver Island. . . 1� '  Rn�' a ami y mansinn , �a�'R the �ditor, speaking of Ilealth�' , CIIIC\')r}'EW;;XCE 0.' CTTl('I,[·;. 

I�,3, Falmouth England, to Lisbon, Por'tug,u .. ..... " ,. 1,1[,0 houses, has been built with the aCt'umulations of thl-' :laYing:l i J)IH",eter. )[ultlpllcd by DI"tlle'eJ". )IIIItIPlled b\" 
Calthne!'il to Orkney .... . .... ............ Sol' halt' n Ii fl'time to milk .. tIlt' gl'uvI'K of half the household 1 = :3'1416 (j =18'8496 ' 
Valencia to NewfOllDdland, . , ... .. ........... . - 1,!I()O in a fl'w mont hs, from IlPgll'et of th" precautions for thorough :.? = 6'28:)2 7=21'9912 
Key We8t to Havuna . ... .. . . .... . ... ........ ............. ,�) drainRge anti fi prop"r WRt,,1' supply for drinking and cooking. 3= 9'4248 8=25'1328 
Placentia, Newfoundland, to Sydney, Cape Dreton...... ,.. " 4 1'l -664 !l == 28 '2744 

Heligoland to Cuxhaven. Germany............... 40 Nt'YI>r �.,\ect 1\ hOllS" on')' U lillin!!; pr'pf,,)' sandy soil 01' the = �'O 

England to Denmurk....... .... ........... .. ............ 4iiO top of It hill. 5=15'7080 
FIance to Denuhu·k. , ..... , .. " ......... ... ..... ,.;0 In Munich, tIlt' bodit'K of tlw dpo,1 UI'" kt'pt for forty.eight and that the ,'ircumference of a circle whose diameter is 
Denmark to Sweden . ....... ... ... ,......... ............... 10 hon rs \, .. fo)'" barial antl til .. fingrl's lire connected with a 130'0402 feet is requirpd. B"low is th,' sol ution: 
Pern.ambuco, nrazil, to Pal'll, Brazil. ... ..... , ............ 1,� . tl t . 'f I Id . I' I t 
,\\(')(audrla, J<;gypt, to Candia or Crcte.................... ;M1. WIrP so. 111.: II, ('use Ill' pprson

:
� lOU r:Yl"", lll,

. 
p�s movl'· :r1416 

Cltn,lia to 74tntc............. .... ............. ..... 2-lO I tn,t'nt will rmg a bell and so gl\' P warnmg. Tlus IS not IIp. . 1::0 '11402 
7antc to Otmnto, Italy........ .. ... . ... . .... \00 plied to habil's; hut it is snggestf'd that, if the plan he I Alexandria, Egypt, to Drindlsl, Italy." 1lOO adoptl'd h,'re, tht' wire should hI' IIttaclH',1 to thp ('hiltl'� tops, 112832 

I"a. Lisbon, PortugRI, to Madclra, MadelraIBlandB....... 1i33 11.>\ RII habies begin to kick IlS soon as a\\'ukf'. ' 1256640 
){adelra to St. Vincent, Cape de Verde Island".. 1,300 ,. . " . 9424800 
:st. Vincent to Pernambuco, Dl'llzil. .............. .., 1,1153 \' Ith referl'nce t o  wmter garments, SUffiCll'nt clotlnng, It 31416 
Jamaica to Colon, Routh America.. . ... , .... ,.,.... 1100 is said, shou ld he worn to ke!'p off R feeling of chilliness 
Pernambuco, llF'ltZil, to nahla, Drnzil. . . , ..... ... 4:.0 when Rbout u�nal a\·orRtion�. 1.\'8" than that �llhjects one 408'53429232 
Bahia, �razil, to RinJanclro . . .... 1,240 to lin aUack of ,IRng-t'I" Hl� I'nt'umonia at Itn�' r1a�' or hour. It will be observed that the multiplier is placed beneath t.he 
]���� ��i���'

t
'� " Hi��:: . .... .. , .......... � �: � � � _..... r� �fo . .. · than that OI)]lI·eH�eK., :o;tf!'IHlil;l; aiJu, l,y all possible , ... a)'s multiplicand, as in the ordinarr method; but that instead of 

Rio Janeir o to Itio Gl1\lllle do Su!........ . . .. . . X40 and IIIt'UIlS, to kl't'p off Il t'!,pling of "hillinpK�, \\'hkh alwa�' � artu ally perfomling the operation of multiplying the muJt.i. 
Rye Beach, F. S., to TalT Bay, Nova Scotia,....... ;-.;0 indirRk� that u eold has b��11 t.uk'·Il. I l'licand h)' t'a(·!t tt'rm of tl,e multiplier, the �I'vera) prodnct� 
I
,
Jareelonll, Spain, to Mnl'!lellllll', France . . . . , ... .... :roo Instinct t.pal'h�� tha t I��K .. x.'rti",' 1'0\\"1:'1" if; 1""1 uire(1 to kp ,.1' ' urI' tllk,'n at oncl' from th,' �RIt lind place,1 in their proper 

I'ltetlan.d to �rkn .. y... . . ................ ........ f�1 mo\'ing- than, IIft .. r ('omi ng- to II :;hl11dstill, to "et tIl!' I,ndv in positions, so th>!! WI' ha\'" onh' to add them to gpt the wholl' ,'alenCia til "'"wfollll'lhUlU ... ......... .. . ,' ............ , 1,\110 • 1'1 ' 
' 

d I '  I . • 
" ' , '  ., . motIon IIgam. ' 11' tl't"pu'nt StoPPIIg-PH of stagt's IIn.1 Sh'I."t pm nct. t wll he adnsal>le, in following this plnn, to 1l�1' 
flu' t�J1oWI�\g I:; u list 01 t1"'l'l'll'�'lJ>Il1 �nhmllnn .. tl'l"graplll cal'" kill off tI .... hor,;",;. Jnstinrt "Iso t('-aches the requisite i'mall "Ii.l'ds, with onl ,\" one K"t of numbt'rs on one side of 

enmpllDlI'S, With tIlt. amount 01 tlwn' capital: . "xlwnd itlll'l'of KIt'png-tlt IIc,:"nlinl( to th" .. il"'I\)))�tllllc"l\of th" Pllrh, to Ilvoid "onfllsion; and in 1"'''pl1ringn card for U gh'en 
Anglo,Aml'ricun ,!,,,I"g-raph ('ompan�' : Irp\l1l1d to :-.; .. w. , �"IIS()ll, No 'JIlt' walkK u" fast in Slllllllll'I' "'" in wintpl'. \\'I' nUllli.lel', it b w!'l1 to form the �e\'l'ral multipleH by adding 

[ollnd\llnd; :'I"wfo\ln,IlulH\ to ("lJ>P 13l'eion; Bn'�t. to Rt. : !r .. t up in th" morning with a "PI'(ain amount of ,:tl'l'n,!,"th and til!' number first to itself and then to Pilch successive snm, 
Piprrt" St. Pierrl' to Oaxhul'\' l' � (livp cables)-*35 000 000 i I \. · II . . . I 

' . I' ' " I k I .: , , • " , ,' '. 
' " , . , , ' \ 111U(' 1 may up. gamp( 'Y f'l'onomlzmg- dlll'lIlg' t 11' lit,.". 

I

It'peatmg t us opl'ratlon Dlne t n11es, so as to c lec t 11' 11.( l U· 
. Bra��l!an Hublll,llllW T,I, g-Illph <'ompRn) . Portugal to Bra ., �rwctaclfOs hl'('omp lIt'cessllr�' wltpn �'Oll til'Rt noti, · .. �'our,"lf I'I1C�' of the work. B"low is gin'n an ilIu,;tration: 

zll-;-*6,500,OOO " , , .  I
I !l.I'ing to thp window im;tinrth'el�' for a \It"ttpl' light, or wh!'n \re" Of 1'1" I,.. '1111 WI' ,,' 11181l1ctO' 1I1iIitll'",',lln 

( ul,u Suhmal'l1lt' 1 pl,'g-I'l1l'h ( ompal1� : :Santlago to Ha\'ana �'ollr "�'P, g.'ts tired h�' looking at any HlllaU thing n .. ar at, 0'7854= 1 -:t;�OO,OOO. . ,  hand, 01' II dinlllt·�s 01' wntpring i,; manif .. slt'd. so a �  to Cllu se i add 11'7854 1 '-;'''08-'' DI:� t 8paul.sh 8\lh�llal'll1e Telt'graph Company: England I indistinetnl'�K. FirHt purchasp �o. 20; and as .yon obseTye I :2';��()2 :';'; to B.1I 11.0, SI?am-*6<)0,000. . " , " the symptom:,s allon. named, gpt Ko. 18, and KO 011. 'The 

I 

:1'1416=4 Dlrect 
T
Umted St

,
ates �Ublilarll1� l elegrJ.ph C�mpan� , h e' l iglaSS PS �houJd be neal' !'noll�h to the e:'e almost to touch the 3'9270=5 land to :N 0\-11 ScotIa ; :N ova ScOt11l to the U mted Statll!'- la;;hef", the,Y should be wa�hf'd e\'f'f" morning in cold water J 4'7124=/\ *6,500,000. I1nd carried in " !,orket h�' themselves. Brazilian pebble 5'4978=7 EaRtern Submarine 'f!'legraph Company: England to Bom· mal'!'M tlu. hpst It'nsps. .\.\·oid reading hefore sunrise and 6'2832=f! bay'vifl, Meditl'rrnnean and Hed Se a-*15,000,000, after !!\\ll�"t. Read as little IlS possible hefore breakfast, or 7'0686=9 Eastern Extension, Australian and (11ina Submarine Tele· by artiticia\ li/!,"ht; do not sew on dark material a t night, and 

graph ('ompany: Madras to Chinl\ and Japan; Java to Aus. use no other eyewush tl1l'n pure, t epid, soft water. Babies' 
7"8.')40= 10 

tralia "'8 31�) 500 It is evident, from simple inspection, that thl' laRt 'luantit.v, -"', " . eyes are often injured h,vallowin/!," the glaring sllnlight to fall 
Great Northern of Copenhagen Telegraph Company: Eng. upon them. is ten times the first, and this affords a strong presumption 

land to Denmark, Norway, Sweden, and Russia-*2,000,000. Exercise is worth more than all the medicine� in maintain. that the intennediate calculations are alRo corrf'ctly made. 
tjreat NOI"llern C111'na and Japan Extensl'on ' Sl'berl'a to An example is allpended, �ho\\'ing the apl)lication of thl'� , ' L • ing health. If it rains, take an umbrella and let it rain on; 

H K d J <1>3 000 000 method to dh'ision: ong ong an apan-'I', , . if it is cold, walk or work faster; if it il< windy, tum 
International Ocean 1'elegraph Company: Florida to Hav. around and go the other wa�'; if it ruins, hails, snows, and 

ana-*1,500,000. blows, all at once, so that you haye to stay indoors, then Ii"e 
Mediterranean Extension Telegraph Company: Sicily to on bread and water that day, not fin Iltom else, lind you will 

;\[alta and Corfu-�O,OOO. Ilped no exercise t<> work it up. 
;\Ionteyidean and Brazilian 'l'elegraph Compan�': Monte· It shouhl always be horne in mind that a large shal't' of 

\·ideo to BrRzilian Frontier-*675,000 . our little aches and pains would pass olI about as �oon h�' 
Platino.Brazilian 'ff'lf'graph ('ompan�' Rio Janeiro to 

Ilptting thpm alone as br doing or taking something; and the 
e rugua�·-�2 ,000, 000. 1 more WI' "take," the greater is the necessity for" taking." 

8u�marine Telegraph ('o�lp�n� : England to France, to The b!'st way to enjoy things is to use them, and thus get lielgmm, und to Hol:�nd-*�,093,�00. , I the worth of our money out of them, There is no sense in 
. Western and Brazlhan Telp.graph Company: <. oast of Bra. I gorgeous parlors kept in darlmess. 

ZlI-*6,750,�00. '
I 

Sometimes the reading of a single sentiment in a news· \V West I
.
ndla and Panamll Teleg:aph Company: Cuba to

, paper makes nn impression on the mind which tinges the 
est India Islands and Soutl .. Amerlca-*9,500.000. , whole 8ubseqUl'llt life for good. 

S .. nlt .. ry Sen ",e. • - • 
Dr. \V. \Y. Hall, in his JonrllaJ. of Heflltlt. sapi a great many I ' , 

The llIu8conetcong Tunne� . • 

truthful things in his peculiar WHy. These are, and certain. I he tunnel through )Iusconetcong Monntam, :-iew Jersey, 
Iy should he, extensi\'l'ly read; for th!'y inrlude so much ex. for the line of the Easton llnd Perth Amboy railroad, was 
cellent advice that their influen.:!' ran bp for nothing else hut opened on the 16th of Dl'cember, The work was begun on 
good. The last nl1l11L!'l' of the JOllrnal is before us n ow, April 10 , 1872, from \Thich datI' to Augu!!t of the same year 
opened with the intentioll of dipping an article here and labor was dl'.voted to making an open cut on the Wl'st side of 
there; but after reading it all through, we really cannot the mountain. Tunneling waH then started at both ends 
decide that any one subject is better treated than the rest. through formations of limestone and Kyenitic gneiss. Con· 
Consequently, \\'e have culled a few ideas which strike us as siderable trouble was experienced during the progress of the 
I�specially good and interesting, and these we givt' below: boring by irrurtions of water from a subterranean lake. The 

Dyspepsia-says the opening paragraph of a short sermon! t unn!'1 is almost exactly one mile in length. 
on that wretched malady-means a difficulty in preparing the; • ••• • 
food eaten so that the nutriment ran be extraA;ted from it to ERRATI:)!.-In our article on the hydrocarbons produced 
supply the wants of the s)'!item. Eating too fllst and too 011 iron IUld steel, published in our last week's issue, it is 
much are prolific causes; tl.e first because the food, being stated that the least volatile portions of the bromated product 
swallowed in too large pieces, begins to fennent before it were "set aside to be treatpd with an alcoholic solution," 
can di/!,"t'Rt, and tilt' s�cond b,',·aus,· thE, stomach cannot cope "of l>atassn" should hI' add!',l to completl' t11l> 811D8e. 
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CnlJle 1n. Ilh'lded I,y Culole In. Divided loy 

1 = 1,728 (}=10,368 
2= :),4,')6 .=1 2.096 
;1= :).184 A=13,824 
4 = (1,912 1)=15.552 
5= 8,(140 

QUl'stion: How many cnhic fept art' t.herl' in 901, 314,564'2fifl 
cuhic inchl's'! 

1,728) 901,:l14,.,)64'268 ( 521,!i94'076-'-
8640 

3731 
3451; 

2754 
1728 

10265 
864 0  

16256 
15552 

7044 
6912 

13226 
12096 

11308 
10368 

940 
A simple inspection of the card shows the suceessive fig. 

ures of the dividend, and gives the products of the divisor 
by these Iig-url'�, so that the operation i8 reduced to a s�ies 
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