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t.hat exerted b y a col umn of blood se'l"en and onehalf foot 
high. The pressure pCI' Bql1�rO inch was estimatod b.y Poi
seuille as foUl' pounds threo ouue�s, Others II!l.ye cslimalP..d 
tho pressaro as that of a column of water six feet in hi(�ht, 
'1'he resnlts vary ill iutforent experiments, but they nrc sut� 
ficieutly n;ccnrato to give us nIl ave)'age that WO J1lay rely 
Ilpon as within uounda, They are also something more than 
lUcre estimates, as this ]JreS6Ul'C hilS been mea�ured by pres. 
:;urH gages insert�d into tho blood vessels, 

\Vc shall cOllsidertlte lHcssnre as that of a water column 
\Six foot i n  hight, the weigh t {"I' which would be nearly forty. 
two ounces, which, for t'ilfivlieHy, we will consider forty-two 
(Junces, or two pounds ten OTll}Ces nvoirdupois, 

Tho rycr�,ge diKch:trge ohllO heart at eMh pulsation may be 

e stimate<l atono :llldonohalf ounces,and itsnumberofbeats lit 
'ScYenty"live per JUinute; making au aggregato of 112 ounces, 
or se" en pounds di!'ch�,::ged pcI' minute, 

'rhe avera",tTe int(!rlll11 diaJu(Jter of the aorta, or the fil'St 
gre" t al'tery tllrough witidl th" b lo(>(l passes fr()1n tho h(,art 
into tho gunemi circulr.tion, may be taken as be iug in �du1ts 
tlirl;:(J quarters of an inch, 

Sen'n pounds of blood per mi nnt.e iK therefore forced 
throngh this artery against .. pressure of lorty-t wo ounces, 
(" lu iviJ.lent to rail:!illg s<:,\'�n pounds �ix fed cach minute, 
I'qual to raisiug f01'ty-two l'0um1s ooe foot, 01' forty.two foot· 
pounds, 

From th� dh\\J.IO:er of the aorta and thG amount of hlood 
fOl'ce(l through it we might eompute the ,elocity of flow, but 
that is llOi; essenti al to o"\lr pUl'pose, �ll con sideration of 
f"iction in the p�r!(!l'lnanco of this wolk is also omhted, so 
that t.he estimatc of ii}r ty'two foot,poHnds p'�r m iuu te must 
be cOllsi'<lered as con�id�ntbl y less th"n the actual work per-
10;-01(,11, thi� result corresponding to what is c all ed 'Us.-jul 
'/COl'k in the pmJo;'OJ:fwce o f' machines, 

Forty years of this work weuld be equvl to t he work of 
twenty-six thousand s{:.veu hundred an,l fifty,seve:l lJOn<es for 
one minute of limp, or the work of ono l lOrse 1'01' fotty-four 
ll.lld one hlllf days Ill' ten hours, 

'rhe 1\'ork of seven huudl'd f,nd eighty-si" ndu l t hearts is 
'�(J uru t o OI,e.hors" power; therefore scyen ltuudl'sd a'HI 
(Jighty-s;x th ouSllr,d henrts wouM pcrform the work ot' ()ne 
Ihunsand horsl's. The aggregato population of Nc\\' York. 
Brnoldyn. and Jersey City, wus, nccording to tIle cenEUS of 
18(J�, onfl million one liU1J<1rcd :tnd twent,y-two thousand, and 
it may be safel)' c8tinu:teclllow at Qne and one half m illions, 
Consil.lt'riJl i� t his as equal to an adult Ifopulation of twelve 
hundred thousand, their unite,l heart. beats exert tL power 
equal to that of one thnusilml fivo hunircd and twenty-E\!'ven 
llOrse�, )\.voraglt'l' the power ef the united pulsations of 
:J.dn]ts ami childl-cll lI8 eljlml to that of four fifths the ontire 

l"'p'Ilaliol', and takin g the c ensus of 18(;0 ns a basis f or cnl. 
cu.lation, tho work done by all the lmnl"n h,)arts in tho 
Un itr·,u States nearly eCluuJ.s that of thirty-two thousand hor
�(!S, 'rhe work done by t)\e be:lting of all the human hCllXts 
on the globe is e'l ui valent to the power of ono millhn forty. 
�i" thclll!;lcn(l and fiJte-cn horse'!;, The n ominal lwrse power of 
!,he engiMs in the Gl'f,.�t ErMtlYl'n is fonr thomalJ(l; con�ider· 
iug the �,ctuul hOl'se po wer to be ten thous,wd, the power 
�xerted I.>y the 1luited hUlUnJl heal't·beat of the world i� �lIf· 
licient to propel a fl,c<.<t of ono hundred. and four rrr�(lt Ea.8fr 
c·rl/.'s Ilt fnll sl'CCd contill1L',lIy, This NIVer could only be 
�'enernted ill average steam \:ngineering l)radiee by the 
(;[)llll.>ustioll of tm.r thout;l1lld six hundred :illd eighty tuns of 
Goa I pel' hour, 

\Vh�n \\'e reflect thnt the llllman family is ,,!lulll in com· 
l.arison eYC)1 with tltO gl'"M class of mammalia, of which it 

form s a p ar�, a:ld tn,.t 1W.lUY of tb(j �,ame class, �,s the whale. 

tbe elt.'plmllt, the rbinocerous, loiPl,()potamus, giraffe, 0tC., 
have hearts of very much grente" size an(l power tIl an the 
bUIlULn heart; lind when we conceive of tho (,normous ad· 
ditionul worl;: performed I,y tIll: hearts of reptiles, birds,fishes, 
mollusks, lJ.nd ins;octs, and to th .. .:> WOl'k add in imagination 
the power expell.lld in th e nl<Wemel\l, o f the respirntory appu· 
rntus of animalK, and Yoluntn,), lUt:sculnr movement, uoees· 

"ary to oM,ain sustcnenco for theso animals, we may gain 
so me feehle conception of the e1lOl':110US e'tpenditure of me· 
chauicnl power requ'U'e(l to sustain u-nilllatc,t existence 0)1 
the earth. 

-----� - ... -----
:PROGRESS OF INVENTION m THE SGUTHER1-l STATES, 

One of tho most noteworthy fuutures of the rcviv111 of'in· 
dustry in tho Southern St",tcs, is the :\fJparent disposition on 
the part of tho people i'l ilmt Sl,t,tion to reudl\r tl",lllseh'cs as 
far:!s possible ind(!pcndent of other s(:etions for their supply 
of utensils, uUl�hines, alll! cthn e"scnti:i1s to the ceuuuct of 
their �,gricnltuml and Ulauulaeluring pursuits, 

One 'It' the most s'.riking evidences of tbios fact is fOlm!l i n  
the increased numbcrs o f  Ol'igim1.l (le'l"kes calcu latcd to ad
vance the progress of tho wriQU.s ul'aoches of iudustry pecu
liar to that 1�.l'gC, fel'tilc, and, soon b be, most ilolll'ishing re
gion, An(lnot only al'e the ::l"u�bt:)'n inventions wlJich WID" 

under OUl' notice in tho C01l\'S" of our busintss applicable to 
t.he wants of the SOllth, l)ut many of thC'Ill w ill find :l. wi dely 
o�tend�d >lpplication throughont ltll �ection� of the country, 

This is a most l:acouraglng sigu of f'lture prosperity, and 
one which a lllovers of our COUlmon countr y must rejoice to 
sec, 

In this connection it will be :lltcresting to notico some of 
the more reoent l:nd prominent Southern il\vemionK, 

A Memphis Pltpt>\' stat es that GCMg" \V, Grader, a eitjzen 
of that city, has taken tho bull bythc hOl'lls nncl invent"d a 
machine for ginning cotton uncI r"Jjnting cotton seccl find cot. 
ton motes, wllich promises to rcvolut;oni�e th" v;uole system 
of cotton ginning in the country, 

�r,d;jng c�-.tt,on fl'()J\l. tJl<J boll, �h. Gnlder' .. m�Ldlinr )r;:tvc-I' 
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no lUotes, the falls compri!'ing nothing but the dirt, rtclcaus k incIs of timber cut into fiiro.wood. The logs are rcc(;iYed aI, 
tbe seed, making them moru valuable for lnanufaetul'ing the factory in the green state, and ILI'O worked up as wanted. 
purposes, and S<l,\,es the planter alarge p e l' centago on his The first operation is peeling 00' the bark, an ad:ro being 
crop, " mployed for this purpos e , 'I'ho log'S aro next E,1,wed iuto 

The Memph is paper pronounces t'...tis iJH'entlon of ilfr, Grot.- blocks ncross the grain, a little thic�er tban the length of It 

der one of the most extraOl'llill:try of the p l'Csent time, peg, Tbese bloc k s nrt: phced on a planing machine ami the 
Mr.lIenry Thompson of Mobile, hllS invented , an dobtained side which is intronded for the heads of the pegs is pInned 

tI pat ent on,a suhmarine telescopic lantern, nn ingenious de. Sillooth, 
sign !ldmirably adapted to the purpose of c�amining objects Tho J)locks arc now really to be grooved. TJlis i,; done 
atany depth under th,� surtilce o f tho water, al> the bottoms Yery l:apidly by it machine in  which a cutt ing tool rcdpro. 
of n�ssels, foundations or piNS, ��i\"ing Jigh t nnol!r the water, cates rupidly across the face of the hlock, the block being at 
aTld t.1.king- photographs of any cbjects, evon at the bottom of proper intcn·als of time carriell (\long by feed rol lers. Aft.er 
the sell, ,\t tbe sa.me timeit is an in val uablo aid in onllbling the blocks lutVe been gl'ooved one way, they are aqaiu 
su\;marine divel's to sec how t3 wor k in hying piel' or other groovi'rl at right angles to the flrst gl'oove�. and both sets of 
su\;mal'ine foundations, wrecldug- vessel�, �.nd I' ecovel'ing the grooves being V-shr:peu, the surfrces of t,ho hlocks on om: 
bou:es of persons drowne,! 01' valuable al'ticlc.q hidden under s ide, now pre8ent 11. regular succession of quadrangular pyra. 
the seu, midI', which aI"; the po;nts of thc yet embryo IJcg�, 

'fhi!! instrument is of simple c,mstruetioll, similill' to a The next operntion is splitting', wllkh is doue Oll machines 
)ilo:'s soundin!; pole, !':,ctionttl tubes joined together with 1'0- "p(,ratiug >ery rapidly and wilh great precision , The �plit
flectors, mirrOt', and light at one end, S� al'tistioally arranged ting kuiyes on t,hese llInehines �I'O pivoted at one end,and 
as to l'CJ!cct olJjects under tlie w,lter to the eyeofthc ()lt�el'\'er the e thel' end i8 In.:-deto pIny r:lpidJy up :tnd down, the JUe· 
�\.Jove, tion bemg aimi]"r to that of a sh<:a\'s.hlado for trimnting 

The salUe versatilo in YCn tor has taken out pnti'nts on lL li fe, sheet iron, The pivoted cnd nw.y bo raised or lowered so that 
surf, bus'mess, and. pl<!"8un� boat, and, accordiug to the Mobile the Imil., may only �nter the wood as jar no rcquired, the 
lha7y ,[h!nt!/{!. bas iJ1\-ent�xl one of the Illost gracetuL rapiu. obje(:t, b�ing to oot spiit the pegs cntirely apart, uut to have 
nnll safe threc.whedHl vdodpedes (:ver (lcYisl'll. th('m han{�' t�g.-ther at the heads. The blocks are fed to till: 

The llo(lcn s�\f( tr yah-e is another SOllt,hern inwntion,  oplitti::tg knivos by fluted rollers, til' flutes of which n.t the 
Accal'cUlI,C; to tho L01Jisville C{)urier JOU1'1Ur!, it has been sub - grooves in th e l,lecks lUflde by tho grooYing lllachin es. '1'1", 
mittel.! to the mOot sat isfactory tests, nnd ILlls eOlno out tri- blod,B nrc fl"!! in with the planed sid" downward, hnd tho 
1lU1r,h,l.Jl', It CO!l�ists of two valves, one of which 0p,'llS on l<plittiilg lmife at each Etroke enters the ,tooo. at the bottoru 
the in�ide of tho boiler and the other on the outside, 'l'hus of tl,C V.shaped grooves with gre!tt ur.curacy. Thus th\) 

it, will be s�el1l;y any one ui all aC'luainteu with tho work_ sp litting is donn i,'Om the points 'towards the heads of tjh) 
ings of (, steam I.>c)ilt,r, thct an ov e r.presmre of st()ltIn ",ill ]>cg�. \Yhell the block ha�, pass�'{J through the oplitting ma. 
011eu the outside Y:1lv�, lllld a s�tttion 01' vaeunlll will op('utho cbnc once,i t is turned andfct! through again at right !1ngles 
inside on." to the direction iu whkh it ,,,as first fed through, and aiter 

Wo are in reo:cipt or DU1l1r:J'OU!I lettel's front SCJlltherll m�n, this opcration th,� pet's a,'e very nell.rly split ft)J:tr<, uut they 
mnkin g inquiries in rCg':1l'tl to l'rojec!e(limprovement£, which still hUlJg tog(:thel' somewh::t like a buuch of split lucifer 
indicate thl'lt:J.ll active spirit of i nvention p('rmdes the South- lllnt�,hcii', Tile objc<:t of keeping th�m tilUS t<>gether is to 
erllmind. ('nable them to 1,c f(,u to the lllOLchines in a maES. After the 

(len, G. T, Beauregnrd, of New Orl<!ans, reccntly obtained seeond feeding tl1,� l,l(lck is fore:bly thrown oft' Ule table or 
letter� patent throngh the Scientific Americnll Patent Ager,cy, the splitting ml,c],illO 011 to t he fioor, (mil. r.be pegs fnll 
foJ' ilUprO\'emeuts in appal'atus for pr opelling C�tl'S Il,nd other asuuGer, 'l'10 p0gs a� tlJis 8ta-gC me of difr�r�,nt �olor�, aom�

\'Cbicles 0)1 land, awl boats Oll canuls or rivN's, by means of' wh:.t rough on their �ides. \lnsca-�Oll!'d and dlllS�:r, 'I'll<')' are 
0\'erhcad wire rope, operated by sta tion�,ry enginc!! or other therefore dl'ic<1 i1. a tumuler IH'ated lly �teall1 pi pc", bleached 
lX.wel' p laced at intc-rvuls along the �oute, with sulllhur tumes till thcy aSSUlIl,e a unifo.'m white color, 

IIis inrentioll comprises novd "lid ingen ions clamping de- run through u I:illlning mill to free theill from dUSl, lind fma!
vices and spring l\ttuc.hm<mt for the samo, attached to the car, Iy pacl,l)d for market. 
for engaging and d'rn«rgaging th e propcllir..g rope, in a man- The ('xtent o f  this manufacture is m lIch greater than 
t:l('1' to avoid shocks andju�'!; to the CllrS or ho!<t", would SIlCnll'rn;�illle to most [eopll', It would F.ecm at first, 

In 11. rtlOOnt letter t" UK un the subject, he sayS: "'fhc.nking' that- if all the l.(;ople in the world were shoemakers, they 
Yol1 fo l' your }ll'ompt atkntit)ll in o],tn;,nitl,(!'DlY llntpnt. I wonl'1 JI'USt j)(} o\'cn;tocked with pegs, There are numerous Jactorics 
Ktatc th"t this impl'L)\'e!llt'!l t of m ine is destine.1, I bclicye. ;9 in the };a�tl'rll Stolte'!' !Urlling out from fifty to one uuudrc.d 

cr�atu I' l';':'i:l i;lcrcase in tho nUIIIU('l' nf €tl'cet railways in bushel� and llJlI'l'llrtlo1' shou-pegs pel' day, Hud still the 11e. 
aud about citic�, ;m(lof ca\lals in tllt! Ctl11!lkY, llY mn.tcJ'ially m!md keeps ttl), Anything iu universltl d�Tllalltl even if individ. 
<limini�hing their ('Url'<'lIt 01' rUllniug expcnses, Morcover, in nally the llemnntl is �mal\' must f oot uI' large in t ho aggj'(�-
1l0rthcl'll latitu(lcs, whcre, owing to the iee,c(!,ual� l�,main idle gu-to for t.hecivili�()d, worIll, 'rhe ::-I"w Englnud States lIll'LlIU
part of tire wint{!1', they y,-ill be nSQ(l lu connection with thl) factl1re tb e greater part of all tho Bho<>-pegs tlS(�d, Grrmany, 
et,,\ tionar), ('l)giJl�:> and endle:;s wire ropes of my �ysteln, ns we arc informed. beiug ouo) of tho Utst cnstomcl,�'. 
s"mo.ny rnilways for properly constructed cars and boats, • _ .. 

"Theil theso anive at auy locks they will be easily trr.ns- '1'he ['l.l .. �<au }':Xi>osHlou. 

ft'rred frOlU one levr,l to the other by a lifting platfol'lll ," \Ve lIotice that lI- rewlution waH Ullllnimousl y a <loptod by 

\Vc ,\re hllllPY to chronicle these signs of growing pN. tile J,ouis,'iIIe C-un veution l'(>,queating Ex.President FiIlmol'f) 
perit)' :l!nong the Southel'll people, to nppoi nt a i1elellation of :;ix pnsonsto attend the RUl;8ian 

Exposition in 1870, theso Commissioners to tal«) charge of 
all speci mens that e�h.ibitors in the LTnited Stntes may d.es!re 
to send, and they are sp(:eially instrncteu. to procuro thous
nnds 01' samp les of cotton from yariollB St1.tes. 

-----------
B:OW SHOE-PEGS ARE MADE, 

Shoe-pegs wcre invented in 1818, 1>y Joseph 'Walker, of 
ilopki.nton, :M.assachusetts, At least the invent ion is nttri\.J. 
uted to him, though the evidence UP()D which this opinion is 
based is llOt dtog'other satisfactory. A shoe-peg is a l ittl" 

ul{"il', but its ,n"cntion w�-s l,y no means '1tl unimportant 
,,',cut It worked IJerhaI's as great a revolution in a most 
importn.llt bmn-:h of industry as was eyer efi'ectcd by a. 8ingle 
,kvice. lkfore its ;lltroduction the soles of ai l boots :md 
shoeswe!c atlaelted to th,e nppel'sb,v sewin g ; now,nearly 
ninety ller cent of all the hoots and shoes manufactured arc 
pegged, 

it has given hil'th �.lso to numerous ot her ;mpol'tant inven· 
tion s: pegging uwls of impl'Q"e(l forlIl, l'asps I' or cUlting ofl' 
the I)Hl'IS of tho pcgs hlside tho boot, peggiug mac1tines, 

wili<:li wi.ll peg on a sole almost hc{ore one can think abeut 
it, Illa eu incs foJ' cutt'mg. llolishing, and bleaching pegs, 

etc" etc, 
It is within tIle memor y of the writer tbat shoe-pegs were 

made I.>y hand, 'rhe timuel' from which they were made was 
sawed into bloeks across thu grail:, of such a thic.lmess as 

woul d, whell theulock was split into pegs, nlllkethem of the 
right length. Slahs, or bolts, t:lin as the body ot the pegs 
wante(l, were thCD split oIl' by the use of n long thin knife 
an<! :t hammel' ; the )mife ,i:ming ufieU l ike the instrument 
called n "J'r01.C" by coopers and sllingle makers, 'l'he bolt 
or slab was next bcvele:d on both �\dcs of one edg�, TIle 
slnb thus prcpared was ncxt split into pegs one by onc. 

Of COUl'Se.; such a rnde met.hod as this "'"liS destined to be 
snpphUlted uy a fa r more rapid au(l perfect one, and there is 
probably 1I0 nrticl� so welllUade und finished thut is �old 
cheaper t ll.1.n the model'll shoe.peg. 

It is worthy of rcmar k thnt tho snme prin ciples nrc applie,l 
to their l!l.�nuf,'.d\il'e by the best mOllorn machinery, as were 
adopted in thc hand JUethod. 

The wood must be of some hal'd, closc-grainud variety, 
whicb I;p1its easily, lIard mapl e 8Jld h irch arc the t.�'I'Orite 
W00(15 for this plUpvse; birch, howcver, is, ","0 bflicve, i;he 
�ho(>,peg timlJel' pur Cil:CtilclU:i', 

Tll'� wood is cut i.nto lengthS of r.Oont eight feet, and is 
sol<l I.> y t,h.e cord, Il t tlm'o or f01'-1' til'o.es the.: hrice t)t 1;114: �v.m(l 
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The papers containing the r�port of this pl'0Ceeding ad(l 
that tbe suggestion came from Enrop�, and tbat a hnndl'ed 
thousam1 American �pecinJt.'ns are uFked for, to show the hOl· 
portanee and tl:e diversi t,y of pIod lIction in onr conntry. 

A l�tter 1'1'011' Buron Os ten S"'-�k('n, Consulate General of RlIs
si� to tl.w United St ates, published in unother column, states 
that the Exposit ion is intl-nded only fo1' tllo display of Rus
sian productf;, \Ve invite !Lttention to this kttc):. Before 
the Commissioners are a1'pointed b�' tho vencmole Ex-Pref'.i.' 
dent, it Inight be well to first find out if th('y UIl'!! wanted. 

----------•• �.P---------
..1. Let(cl' ' .. on� l:h·. Livill��IOll". 

Th�re can uo longel' ue <lny rensor ahle doubt of the �:ifdy 
of Dr. Livingstonc, and thcre mu IJe no ()(,ul,i either, thnt if 
his life;s spurcd to narrate the incidents of his last g re tlt 
tour in Africa, it will pr(;Ye a U:OEt Iemarknhle ILal'rlltion, 
The extracts from a lett",r cf Dr, Livingstoue, sent 1): Dr, 
Kirk from Zau?iuar to Sir RnMn'ci, Mur�bisou, �o:l1aiu tho 
following information : 

"D.l. Lhingstone Imd \Tll('ed a <:Julin of lak.�s, conl1ccted 
by rivcl's, from the tmets !;ollth of tlle Lnlw 'l'angllnyika to 
south latitu.ilo 10 (h'greell to 12 ,�el,rc�s, and he Ci,njt'ctmes 
that tllese n umerous conn�ctcd 1::1(cs �ml rive rs !l.re tlle u lti. 
m,,,te sonthcrD aoul'ces of the Nile, \Vhen hc wrote he was 
aurnlt to travel nortlnv!ln!s tl) Djiji, on th I eastern shore of 
Lake Tang-,myika, wh'erc he expected to find some inf'OJ'ma. 
tion from home, of whie11 he IJad been cntirely depn'vc(l for 
two ycars, r.s well as to n'ceil'e pro';"isions rind nssistance,", 

-----� ... - .. II>------

OUH predict ions in regmd to the eff'ect of hiJrh·hepJcd shoes 
upon f':lna.lo health have been verified. A French pllyEician 
states that this tashion ,. hus rroduced distinct diseases not 
on ly of the distorted loot, but of the body. As tho fl'1lIDC iK 
1hrown penllaneLl,ly into un unn�, tural ]lor,ition, it aft'oct,. tIle 
spine, and as it. is It quest ion of lJalnnclng, nel'\'OU!; irrilntioll 
sometimes OCCUl'S. Y Olls ce by the e�prt'6sion of th(l face how 
juuch 0. wom<l.n snff'lrs who has walked ahout or C\'cn stood in 
higb.lleeled boot�, J3,,�i(les, wel!avea<;eidllilts fmnl faJI,; yery 
freQll(\)\tly," 



Tartaric and Citric Acids. 

Tartaric acid,when pure, is in 'colorless, inodorous, very sour 
crystals. 1t is soluble in two parts of wator, and also in alco
hol. The watery solution has no smell, is perfectly limpid, 
and is very acid. The specific gravity is 1 '59 and 1'715. Hea�
ed on a piece of metal over the flame of a lamp, it swells up, 
emits a very peculiar smell, and leaves a porous coal. The 
solution exposed to tho ail' very soon mildews on the surface 
and turns to vinegar. 

The composition of pure anhydrous tartaric acid is : Caruon, 
3()-';:.o ; hydrogell, 3'02 ; oxygen, GO'58 parts in one hundred, 
but tho crysta]g dwa,ys contain 11 '81 per cent of water. 

Tal't&ric acid is llJanufactured from cream of tal'tar (bitar
trate 01' pelassa), which latter, as we have stated in a previous 
article, contains 70'18 per cent of this neid. The mode of its 
preparar,ion is fully described in all recent works on chemis
try applied to the arts awl manufactnn's. 

It is frequently n.dultcrated lJY aumixtmes of cream of tar
tar, bisulphate of pot ass a or lime. These are rmdily detected 
liS follows ; 

1. The add, if pure, dissolves without leaving the slightest 
sediment. 

2. Alcohol must dissolve the whole"of the crystals, leaving 
n a undissolved portion. 

-
3. After calcination, lime can be detected in the ash by its 

effervescing if a drop of a:1Y strong acid bo allowed to faU 
on it. 

come a mass of pulp, highly offensive, and fatal in its effects. 
Two or three lumps of charcoal placed in the glasses about 
two or three days before they are occupied by the bulbs, in 
order to allow of the charcoal bocolnTng saturated and sink
ing to the bottom, will keep the water from turning rank, 
and prevent the necessity for its bemg often changed. Some 
of my best flowers have been in glasses, the water of wilich 
was not once changed. Place the glasses in a dark and 
rather cool situation until the roots bave nearly reached the 
bottoms of the glasses, when they can be) brought to the light. 

" A month or six woeks' imprisonment will llring the roots 
to tI,is stage of development. 'rhe most airy and lightest 
part of a sitting room. llut as far from the fire as possible, is 
the best position for thcm. V{hen the bulbs have been in the 
water about a week or ten Jays, the base of each should b3 
examined, and any decaying or slimy su bstance removed. As 
the shoot of gr;:m,th increas�s in size, evaporation will take 
place, therefore the water should be replenished at intervals, 
care being taken that what is supplied is not lower in tem
perature than that in the glass. The foliage of the plants 
should be kept scrupulously free from any dust or dirt ; a 
smull piec,) of sponge will r�move this with but very slight 
trouble. vVhcn the flower spikes begin to show themselves 
the glasses should b8 kept filled to the rim with water, as at 
the point of flowering tho bulbs absorb a grmt quantity of 
moisture." 

-----------4t.��----------
4. Sulphureted hydrogen, sulphate of lime solution, or lnonckItovcn's Nc''V Artificial LIght. 

chloride of barium i ntroduced into a solution of pure tartaric n D . M 1 1  tl d ' t  d t' . .  . .  � r. eBIre van onc , lOvell recen y cmonsura e sa IS-�cld, 
.
'YIII cause neIther cloudmcss, change of color, nor I f:lctorily its importance before a meeting of tho Vienna Photo. 

(,e��sIt. f . .  d I . . b
' graphic Society, and delivered a lecture upon its mode of 

Ie uses a tartanc aCl are many, arge quanhtlOs emg apnlication. 
-

am�ually consumed in the Ihanura�ture d lemonaues, soda ()ne of the most intense lights to be obtained by oxidizing 
wakrs, and other sparkling drinks, where it replaces advan-
tageously the mal';) expen,]ive " citrk " acid. It is fdso much 

metals or metallic compounds at a high tomperature, is that 
derived from chloride of titanium, or chIaro-chromic acid, 

employed by calico dyers as a spocittl mordant. when exposed to the action of au oxy-hy(lrogen flame ; the 
In conclusion we wiJ I only mention that tartaric acid eom- light thus produced is of high actinic power, und capable of bines with some other substances, forming what arc called blackening chloride of silver paper to an appreciable degree 

" tartrates " and " lli.tartrates," many of which are valuallle in thirty seconds, the formation of titanic acid or chromi� in the arts or in the practice of medicine: acid being brought about at a very hig�J temperature. It is 'rartaric acid itself, finds a place in the phamacopceia. this description of light that has been chosen by Dr. M. Citric acid is f�mnd in the juices of many plants, hut in Several kinds of oxy-hydrogen Jights have heen devised none is it more plentiful than in the fruit of the lemon and 
its allies. from time to time ; the Drummond light, in whieh the flame 

In a pure state it forms trallsparent, scentless, rhombic 
crystals, whieh do nrt alt.er by exposure, and have a \-ery 
acid flavor. The specific graYity is l'fH7. It is soluble both 
in water and alcohol. Dry heat soon dcstroy� it. 

Citric acid is l argely used in hleaching establishments and 
laundries for removing rust. �Uld ink stains, and by the dyer 
Jor intensifj·ing lllany red colors. The best class of artificial 
lemonades ftnd Eparkling- acidulated drinks and powders are 
made irum it. 

Accidental impurities arc, sulphuric acid anc salts of Ica(l ; 
they are not, howcyer, of frequent occurrence. 

The " trade " adulterationB me with o.;mlic acid, tartaric 
aeio, and occasionally SUlphate of lime. 

Tartaric acid and oxalic acid, from their low prices and 
somewhat similar aspect and fhwor, are generally found 
mixed in proportions varying from 30 to 80 per cent with the 
commercial citric acid. For the detection of this adultera. 
tion, dissolve yonI' Hmnplo iI! water and add grauually, stir
ring all the while, a solntinn of sulphato or carbonate of pot
ash. If the citric acid lle pure, no deposit whatever will show 
itself, but if it contain either tartm'ie or oxalic f"dCs, a white 
crystalline precipitate of turtrate or oxala,te of potash will iall 
to the bottom and tell the tale at onCll. 

Citric acid is mallufactured from the j ulce of lemons, limes, 
citrons, aad other similar fruits. Lemon j uice is frequently 
brought to l1l!1l'ket in lmrrels or in bottles from the warm 
countrieS where the tree prospers. It i� used in its na,tural 
state for many domestic purposC'8, and also by the dyer in his 
pr(.fession.� 

Lemon juice must be carefully clal'ilied, as oy neglect of this 
operation it will be sure to undergo famentatiml and to ac
quire a very unpleasant odor und disagreeaule tastCl. It is 
often largely adulterated by the addition of wat(Or, besides 
,vhich, vjnegar, sour grape juice, citric acid, ll1uriatie aeld or 
tartaric acid, and sometimes several of these combined, arc 
not unfrequelltly added to it. 

acts against a cylinder of unslaked l imo, but which rJ'luir�s 
the constant presence of cadJOnate of limo, and the surface of 
illC cylinder to bo continually clU1uging; the Tessie du Motay 
light, in which the lime cyEnder is r'2placcd by moans of a 
compressed magnesia or zirconia cylinder ; and the Carlovaris 
light, consisting of small parallel pipes of hard charcoal 
moistened with chloride of magnesium. Of 3,11 these lights 
that oj' Drummond is the best, and by substituting for the 
lime cylinder another composed of titanic acid, magnesia, a,nd 
carbonate of magnesia, a suitable illuminHting' ]Jower is ob
tained. A cylinder of this description, mCl,5uring three c·::lf,i· 
meters (1 inch) broad and nine long (8 im'hes) lasts for t)lI\,C 
hours, and may be produced for the sum of threepence. In
stead of hydrogen, ordinary coal gas is employed ; lmd for 
the supply of oxygen, M. Deville's method of obtaining' it, lly 
heating a mixture at calcined peroxide of 111Oo11ga,nese and 
chloratn of potash is mnployed. 

--------.. .;>, - �-------

:lll:oo§ac Tunnel. 
The new railroad bridge aCl'OSS the Deerfield river, at  the 

cast end of the neos�c Tunnel, has been completed, and the 
rock from the tunnel is nnw deposited on the other side of 
the river. 'fhe work at the west endof tho tunnel progresses 
rapidly. Last week forty-three feet were completed, being 
twenty feet more t:lan during any week under the State 
management. Messrs. Shanly & Co., are the contmctors. 
The Burleigh drills arc used exclusively at this tunnel, but 
with compressed air as the motor. The air is condensed 
three atmospheres, by means of Burleigh's air compressors, 
opera�(;d by skam powor, and the condensed air is calTiod 
nearly two miles in an inm pipe hefor0 it operates upon the 
drills. The air which exhausts from the drills gives perfect 
ventihtion within the tunnel. 

The progress made at the Hoosac 'I'unnel is nearly one 
third greater than at Mont Cenis, notwithstanding the sup
posed superior and the costly m,turo of the French ma
chinery 

---------�� .. ---------
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(.'ORili!/SPON IJ l!JN'l'i-'-i w,w ezp{wt ;;0  ret:nN; a,n,.\'1Dt-;I'8 "(,0  leUM',(j 'tfb',f,.;t • .  l'1, 

7�!.g��':n;;�iY:01�,,·���';nt:e�1��8, �.�e8���1i1�f.;)7�lbp���::I,��' 1nay p�'�rC';e[� (�� 
dress cm'f'c8'PondentN Ol/ matt. 

SPECIAL NOT E.- 1'hf;;, colu'Oul, i.:' desi(!n{;d lor the [jeneral intef'e8t and l,lL 
<'{truction or our " (3a.ae1'8. lUJt (01' q1'ut?fl,to

.
us l'ep�ie8 to Q7fel)ti,?ni! Q( a. ,'p(trely 

b1t,�:ine81:j or per.'waal nature. Wf WlU {J1tl:di.<;/t such 'lnqUl,rze8v howe?,er:, 
uhen paid for (t." aflJitTtisem,etb ai $ ) 'OU a line. under 'the head of UBu,!3t
n(;8& and Persona'!' U 
All rcr'trence to buck numbers sho'u,ld be lJ.1j volume and Page. 

E. N. ll., of Ottawa, Ca.-Xo method of trisecting an angle 
based upon Pl'L1Cipies of plane geometry }las ever been discovered, 

though many attempts have been made. BelieT/ing the problem impossi

ble. th8 pri7.cs olrered at one time by scveral le<:LI'ncd societies for its so

lution ll(l,yc all been ofIicbllly withclt'awn, notwHhstanding ambitions 
geometers arestill busying themselves with the problem. An attempt a t  
its solution, recently made by Patricio i\o1. Dcl, Rio, ex-prJfessor i n  the Pe

ruvian Nayal Academy, has been recently published, but it has since 
ryroved to be erronCOUH. lOU will u nd imnlOrtn,l fame sooner in other 
�ursuits than in muddling' your brains with thisquestion. 

J. M., of S. C.-No simple rule has eYm,been found for deter
mining the size of a second pulley, only the di:5tanc� between centers, 

length of belt, and diarneter (Jf first pulley being given. A solution has, 

however, been sought by eminent mathematicians. The problem is ex
tremely difficult, and involves the hi,��h01" mathematics for even an 

approximate solution. The practical and proper way to workis to fi x the 
size of botll pulleys and determine the length of belt accordingly ; and 

actual measurement is the l'eadiefOt way to determine the length of a 
belt when the diameter of the pulleys in which it is to run are given. 

J. W. M., of Ind.-The best>arnish we know for the preser
vation of a portable boiler lia,blc to rust through exposure to out-door 

influences is asphaltum. This substance readily dissolves in turpentine. 

which forms a good vehicle for its application. We presume you can ob u 
tain it ready mixed. 

J. W. M., ofPa.-Nails are made of any size ordered, provided 
the order is large enough. We do not know whether the size you men

tion is kept on hand or not by any dealers, but are inclined to think 

it is not. 

"V. ll. L., of Vt.-There is no cheap metal that will withstand 
the action of salt water. You can obtain all ldnds of rubber tubing: fl'QID 
any dealer in rubber goods. 

n. A. C., of Ky.-You can render brittle sheet brass tough by 
annealing, that is, heating it and plunging it in cold water. 

G. S. n., of Mass.-There is no gain in using high steam for 
heating purposes. The total amount of heat in st�am at any pressure is 

found by adding the latent he<'.t to the sensible heat or temperature, and 

j;,. this is practically a cOl1sLant sum for all pressures. 

================= 

ana 
1. he Charge for insertion 'u,nder this headis One Dollar a Line. if the 1Votwes, 

exceed Four Lines, One Dollar and a Ba{f per line will b6 char(Jerl� 

To ascertain where there will be a demand for llew machinery 
or manufacturers' supplies read Boston Commercial Bulletin's manufac� 

turing news of the United States. Terms $4.00 a year. 

Superheated Steam House Fnrnaee. Pure Air. gfficient. Auto
matic. Safe. COl1trolable. Unequaled. Te8ted. Cheap. Circulars. H� G. 

nulkley, New York. 

Foot Lathes-I�. P. Ryder's improved-220 Center st., N. Y. 
Read the advertisement of A. Daul, International Agent. 
For Sale-The Undivided halfofU.S.Patent for mastic Broom 

Iron, Patented July, 1869. J. !If. Allison, Cranberry P.O., Venan�o.,Pa. 

Wanted-Tough, heavy card board, in large quantities, 12x15 
inches. Address, with sample and price, tV. S. & 1V. N. Poulson, Cadiz, O .  

Tables t o  Compute WageR, b y  the cla,y and by the hour-most 
perfect system published. Address,for eircnlar,Lester Haycs,Clevcland,O. 

For Sale Cheap-The entire interest of a new horse hay rake, 
warranted to be absolutely superior to all others. 81000 wanted to hire 0 n 

it, for Which �5 per ocnt will be given. n . N . Green, WhHney's Point, 

Broome county, N. Y. 

Improved Hydraulic Press, with elevating shaft attached. No. 
S3,d2!. Right for '1l:ale. Address .T. B. Tunstall, Boydton, Va. 

Aljn:l.tic Velocipede, illYCll1ted by Lewis D. Bunn. 
sale. �ee advertisement on bac}.: page. 

Patent for 

For best quality Gray Iron Small Castings, plain and fU,>lCY 
Apply to the ,¥hitneyville Foundery, near Nmv Haven, Conn. 

Keufncl & Esser ,71 N assa u st.,N. Y., the best place to get 1st-class 
D:':1.'....-ing- )'latrrial::;, S'\df:S InRtruments, and Rubber Triangles and Curves 

Peck's patent drop press. For circulars, address the sale man· 
ufactul'crs, :�lilo PecIc & Co., New JIa ven, Ct. 

Those wanting latest improved Hub and Spoke Machinery, 
address Kcttcnring, Strong &-; Lauster, Defiance, Ohio. 

For Aluminum Bronze and Oroide vVatches, Chains,and ,Tcwel
ry, Rend to Oroide Watch Co.,  BORton, U. S. Price list sent free. 

For Sale-A patent for a composition for covering steam boil-
The detection of these admixtures needs the practical 

science of the analytical chemist.-New Y01'k J1iJrcantile 
Journal. THE FIRST MAN WHO HAD CHARGE OF Ie LOCO)IOTIVE IN er" , pipes, etc. 1;. D. & W. A. French, 3d and Vine sts., Camden, N. J. 

-----� ... - .. TIlE UNITED STATES, turns out to be, not Kicholas Darrell, For tin mans' tools, presses, etc., a.pply to Mays & Bliss, Brook-
J-Iyacinth Culture. as stated on page 32G, current volume, in an article copiec1 lyn, N. Y. 

Many of our feaders j ust now will be thinkin£:;' of growing from the Bnml Cal"oiinian, but John Degnoll, 48 l<'lrst street, Mill-stone dressing dia.mond machine, simple, effective, durable. 
t h2.t beautiful winkr flower, the hyacinth. A f0w hintR given New York. ,\;Y e had the pleasure of a call from Mr. Degnan Also. Glazier'S diamO!H1s. John Dickinson,64 Nassau st., New York. 

by a correspondent of the Jrmrntd oj HortiC'Ldtn-rc may pre- a few days since, and he explained to us that he was the man Send for a circular on the uses of Soluble Glass, or Silicates of 
vent fail lH'e, and consequent disappointment, in not a ftnv who teak charge of tho Be8' Friend on its way to Charles- Soda and Potash. �[anufactured by L. & .T. W. Feuchtwanger, Chemists 

cases. He sayS : ton, and that he ran tbis locomotive three months or there- and Dru!': Imporkrs, 5;; Cedar st., New York. 

" I  annnally grow about eighteen hyacinths in glasses, and abouts, meanwhile giving Mr. Darrell tho necessaryinstruc- Glynn's Anti-Incrustator for Steam Boiler-The only reliable 
invm'itt0ly place them all in water at �he same time. I have tions to qualify him ior the POEt. The following year he preventr.tive. ]';0 foaming,and does not attack metals of boiler. Liberal 

tried difl>rent tin1Ps in the hope of insuring a succession of executed a similar commission with a s800nd locomotive. In term. to Agc"t,. C.  D. Fredricks, 587 Broadway, New York. 

bloom, but it has happeneJ that those placed latest in the proof of hi8 statement, Mr. Degnan referred us to Horatio Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double 
glass were among the first, to bloon. I have also ceased to Al

.
len: and

" 
other prom�ncnt engin�ers a�� man ufacturers of 

I 
compression couplings,manufacturod byJones &LauglJlins,Pittsburgh,Pa. 

put the bulbs in the water so o[,rly as I used, and now do not tlus cny. HanoI' to '" hom honOr IS due. For solid wrought-iron beams, etc., see advertisement. Address 
think of putting them in till the middle or end of October. ..._.. lJnion lron Millo, Pittsburgh, Pa.,for lithograph, etc. 

Fresh min water is to b,) prcfc,l1r8d, and the glass should be G ERMAn TINDER.-Amad011, punk, or German tinder, is Machinists, boiler makers, tinners, and workers of sheet metals 
so filled that the water only .i ust touches the base of the bulb. mac1e from [1, kind of fungus or mushroom, that grows on tho read advertisement of the Parker Power Presses. 

Rain water should not b() emlllo'·oll unless it is quite fresl;, trunlm of old oaks, ashes, boechcE,. etc. It should be aath- O· d 1. £ d . t d 1 1 .. J � ramon caruon, OrIlle m a we ge or at leI' S rapes lor point-
or otherwIse it. soon becomes lJu;rid, and causes 'the roots of ered in August, or September, and is prepared by removing ing and edging tools or cutters for drillin::: ane! working stone, etc. Send 
the bu 11)8 to decay. If there is uo alternative but to employ the outer br.rk with a knife, and sopurating carefully the stamp for circular. John Dickinson, 61 Nassau st .. New York. 

hard water, if it can lle exposed to tho action of the BUll or Rpongy, yellowish mass that lies within it. This is cut into The p9,per that meets the eye of manufacturers throughout tho 
external air for a time, so much tho better. slices, and beaten with a mallet to soften it, till it can easily United States-Boston Bulletin, $4'00 a year. Advertisements 17c. a line. 

"My ()xperience has taught me that hard water used diroctlv ' be pulled asunder between the fij)lZcr�. It is th'm boiled in a Winans' boiler powder, 11 Wall st., N. Y., removes Incrusta. " fter it, i� 't,uk()ll jyom t.h,; we1.1 if; ;crt j,() cansc the roots to b�. i �t.l'O)1g· RDlll.!:io)l of �DJtpctcr, 
., 

t,1011R without injnry Qr fQv.ming j 12 ycal'� in USe, Beware of Iml.tationtli� 
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