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Improvement tn (Jotton and Hay Presses. 

Some screw pres�es are so constructed that the operating 
arms, being fixed to the screw, riee and fall as the press is 
worked. This is a serious objection, as the operating power, 
whether men or horses, must be adapted to this change of 
level. 

The engravings present views of a simple pre�s adapted for 
cotton, hay, or other fibrous products requiring compression 
or baling. One of th(l engravings represents the press as 
adapted to man power, and the other as arranged for horse 
power, the change being effected· simply by an inversion of 
the apparatus. This change can be effected in a few min-
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erations, viz., the cleaning of the glass, the preparation of the of Italy and Spain, and for which the description corresponds 
silvering solution, the warming of the glass, the process of remarkably well, we must leave the botanists to decide. 
silvering, and the polishing.· The description. is for a'15t Suffice to say that besides this, the soap root of Europe, the 
inch mirror. aloe of· Jamaica, tho soap tree from the coast of Coromandel, 

1. Rub the glass plate thoIOughly with aquafortis, and and the horse chestnut, yield said juice, some by their 
then wash it with plenty of water and set it on edge on filter- leaves, others by their roots. Its'peculia!' principle-as chem
ing paper to dry; then cover it with a mixture of alcohol and try teaches us-is the saponin. a body belonging to that class 
prepared chalk and rub it in succe�sion with .cotton flannel of organic substances which,upon being.tree.ted with certain 

2 .  Dissolve 560 grains of Rochelle salt (tartrate of soda and acids or alkalies, yield glucose or starch . sugar among their 
potassa) in 2 or 3 ounces of water Itnd filter; dissolve· 800 products of decomposition. The saponin 'is in its pure state a 

grains of nitrate of silver in 4 ounces of water. TfI,ke an 'white solid, of a sweet but aorld'aftctaste. it leavelil,'when 
ounce of strong ammonia of commerce· Mid add 'nitrate solu- spread over a plate, a fine looking,vainiilh,. but the most·pe 

SCHOFIELD'S PATENT COTTON PRESS. 
culiar property is the viscosity of its solutions; when they 
contain CRlllphor or resin, they will bear the heavy mercury. 

utes. The platform sustaining the press is used, whether the tion to it until a brown precipitate remains undissolved. Then 
machine is operated by hand, or by animal power. Its con- add more ammonia and again nitrate of silver solution. This 
struction is evident from the' engravings. It may be made in alternate addition is to be carefully continued until the silver 
sections, so as to allow of being taken 'to pieces e�ther for solution is exhausted, when some of the brown precipitate 
facility in transportation when desirable, or for changing should remain in suspension. Filter.' Just before using, mix 
the machine from a hand apparatus to one worked by animal the Rochelle salt and add water enough to make 22 ounces. Tile EdttorB are not responlltbZe for the opinions ''''pl'eased uv th�. cor • . 
power. The posts of the frame supporting the platform may The vessel in wh�. the silvering is to be performed should be _
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EDITORIAL CORBESPONDE�IC:t:. be of wrought iron, connected together by cro�s beams, and a circular dish of ordinary tin plate and coated with a mixture 
properly braced. A floor may be fixed to the lower cross of equal parts of beeswax and rosin. At opposite ends of one 
beams, when the apparatus is to be operated by manual l diameter two narrow pieces of wood are cemented to keep the A.nnoyance8 of Spani8h Travel- Valencia, Its Huerta, 'People, 
power, and on this floor the packing tube or preSh may rest. face of the mirror from the bottom of the vessel. Ourious Sights-Old '1 a1'1'llgona by Moonlight-A.ncient 

A strong beam passes across the operating end of the box, 3. The glass is slightly warmed by putting it in a tub or GhurcM8-BMcekma, ete. 
or packer, and to this is attached a yoke or arch of iron, or other suitable vessel and pouring in tepid water to cover the MARSEILLES, Dec. 31, 1867. 
other metal, which sustains the nut of the screw, the friction glass; then hot water is gradually stirred in. A trip from Northern Spain may not inaptly be compared 
disk, and the hub of the operating arms. The screw passes 4. Carry the gl88s in. the silvering vessel, into which the to entering a large animal trap. It is quite easy to get in but 
througl� the beam and the rings. Inside the metallic yoke is silvering solution has been poured, place the whole apparatus it is not so easy to get out unle�s the tourist is cOutent to do 
a cup dIsk surrounding the screw, and holding between it bef�re the window and keep up a slow rocking motion. nearly the whole thing over again. From Bayonne to the 
and the yoke a number of balls. intended to reduce friction. Leave the mirror 20 minutesin the liquid or half an hour, and Mediterranean stops can be made at several stupid 1 d inter
On the other side of the yoke is the double hub for receiving wash with plenty of water. esting places, which break up the monotony of thE> trip; but 
tl�e ope;ating arms. This hub is made in two paris, the 5. When the mirror is perfectly dry,' take a piece of the there are no completed lines of railway along the sea, there
dIsks bemg bolted together. Inside this hub is the nut for softest buckskin, stuff it with cotton, and go gently over the fore the choice lies between poor coasting steamers or a return 
the screw. On that end of the screw which works in the whole silver surface to condense the silver. You may use over the railway as far back as the junction at Alcazar, a 

compressing box is a piston which fits loosely the box and some of the finest rouge. The best stroke is a motion in station a few hours south from Madrid where another line 
compresses the cotton or hay, its surface, as also that of the small circles; rub an hour. The thickness of the eilver thus branches off to Carthagena, Alcante, and Valencia 
receiving end of the box, being scored across for the reception obtained is about �uOlouo of an inch. We left Malaga for Valencia at six in the morning, and 
of the bands for securing the bale. That portion of the Com- .. _.. returned to Cordova where we took another train northward 
pressor furthest from the arms has the sides of the box re- Vee-etable Soap. to the Alcazar·Junction which we reached at two hours· past 
movable for the reception of the material to be pressed. . 

There are certain p�a�ts di�tributed all over the world midnight-nearly an hour behind time. Here we found the 
This machine is simple in construction, easy in operation, Yleldln.g a sapon�ceous JUIce w�lch, to those who are desirous Valencia train in waiting, and as it was neces8ary to purch88e 

and presents the advantage of being driven either by hand of havmg a whIte, delIcate SkID, must be far preferable to tickets and get our luggage weighed and changed there was 
or by horse power. Patented. through the Scientific American the finest" ambrosial," "milleflower," or "basket of fruit" Ino time to be lost, and what added to the peril of our sHua
Patent Agency, Sept, 3d, 1867, by J. S. Schofield, Macon, Ga. soap. No doubt the ancients used such plants instead of tion the agent refused to take French gold. the first instance 

The rights for all States except Georgia are for sale by the soap: perhaps they were .the Fame still used for the like pur- of the kind we lrave met since we commenced our travels on 
patentee. pose lD Italy and other nell?hboring countries. Pliny, in giv- the continent in June last. What were we to do in such a. 

.. -.. ing the description of one of them. says :-" It grows on a dilemma? We had not quite money enough to pay our bag-
Sllverlnll Glass Mirrors. rocky soil and on tbe mountains, and its leaves are prickly gage and buy our tickets to Valencia. It was cold' midnight ; 

The process we propose to describe has for its author Prof. like those of the thistle." If this is the gypsopltila struthium no bankers, no hotels, no nothing except Spanish insolence
Henry Draper, of this city, and may be divided into five op-. of Linnea, a plant still used for washing in the southern parts accompanied by a downright refusal to take some forty franCIJ 
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66 
i n  gold simply b ecause it ch anc ed to ha ve be en eoi ned i n  
Paris ins tead of Madrid. Very lortu n�ely for us a Fr enchma n 
sta ndi ng n ear saw the fix we we re i n  a nd tru e to his nati ve 
i nsti ncts he r eli eved o ur situatio n by excha ngi ng mo ney 
whi ch e nab led us to pursue our jour ney as comfortably as we 
could o n  a col d, win dy night i n  a slow Spa nish trai n. B ut for 
th is pro vid ent ial i nt erpositio n there is no k nowi ng exact ly 
how w e  sh ould ha ve co ntri ved to stop lo ng at Al cazar or to 
h ave got aw ay from that desolate p lace. The r ural hot els i n  
Spai n ar e not i nt end ed to accommo dat e a ny body a nd nothi ng 
se ems to sur pris e the pro pri etor more tha n to ha ve a for eig ner 
apply for lodgi ng .  T he hous es have no fir eplac es, but warmth 
is su pp lied by th e us e of a n  old-fashio ned brazi er, whi ch r e
s embl es a hu ge warmi ng p an, i nto which b llrni ng charco al 
a nd ash es ar e pla ced. B etw een the horr id d iet and th efJ.mes 
o f  th e brazi er if the guest suc ce eds i n  es capi ng with his life 
he may co nsi der hims elf a special fa vorite of a ki nd Pro vi
d enc e. 

T he r ailways i n  Spai n ar e usually v eI Y  e xp ensi ve works 
as owi ng to th e mou ntai nous character of the cou ntry th er e  
is m uch de ep cutti ng, tu nneli ng, and hea vy g radi ng. Th e 
cars are di vi ded i nto thr ee cl ass es, very similar, though g en
erally much i nferior to th e Fre nch. The first ·c lass cars ar e 
s up plied with cyli ndrical -shaped ves sels, co ver ed with car pet 
a nd fil led with hot w at er, which ser ve th e most e xc ell ent 
purp es e o f  k eepi llg the feet warm. The cars ar e us nally 

dirty , a natio nal h abit , s crupulou sly o bserved. T he ma nag e
me ni'of r ailways in Spai n  is mor e slipshod tha n in a ny other 
co unt ry, alwa ys ex cepti ng our ow n, with this great ad va ntag e 
i n  f avor of Spai n. All "th e  highways a nd m ost fr equ ent ed 
m ul e'paths t hat cross th e tr ack are carefully g uar ded duri ng 
the pass ag e  of the trai ns, a pr ec autio n not so nec essary here 
as in 'o ur ow n c ou ntry, for th e r easo n that f ew carriage .s are 
e ver s ee n  o n.the commo n roa ds. To tel l eve n a Spa niard th at 
rai hyay trai ns i n  the U nited St ates are permitt ed to dash 
headlo ng through t ow ns, vi llage s, a nd cities, and across 
highways, so r eg ard les s  of l if e, limb a nd property, a nd yo u 
asto nish him gr eatly. O ne of the J;ll sai d to me "you permit 
such t hi ngs i n  Y9ur co untry a nd yet you boast of a ci viliza tio n 
sup erior to o ur ow n. I do not belie ve it w ould be allowed 
even i n  Afri ca. T he i ns ti ncts of s elf -preser vl'.tio n alo ne wo uld 

require som e necessary pr eca utio n. " 
T hro ughout all E urope r ai lway compa nies ar e com pel led 

to pay str ict a ttentio n to the li ves of the peopl e, h ence the 
excell ent dis cip li ne th at marks th e ma nag eme nt of E urop ean 
rai lway s, and the very ge ner al f eel ing of safe ty a nd com fort 
which a tra vel er exp eri enc es. 

T h'l rou te f rom the Alcazar Ju nctio n to Val encia oc cupi ed 
abou t twel ve hours, a nd was g enerally dllil of i ntere st, a nd 
through r ealms of p over ty and app ar ent barre nness u ntil we 
pass ed a lo ng tu nnel near th e old tow n of  Mo ntesa , a bo ve 
whic h s ta nds o ne of those rui ned castles o nce th e sa fe retr eat 
of robb er k nights who cam e dow n l ik e  vultur es upo n th

'
eir 

d ef encel e�s pr �y. Th e s cene;y now cha ng es to a valley of 
ori ental beau ty a nd exotic v egetatio n, abo undi ng i n.  or ang e, 
mul berry and pa lm gro ves which grow i n  wild l ux uria nc e. 
T he hi llsid es ar e t erraced u p  i n  maso nry for the pur poses of 
ir rigat io n  a nd t he fertil e valley is w at ered by cou ntl ess rills 
and co nduits , the s am e  as th e Moors arra nged th em c enturi es 

ago, th e whole co nstituti ng a mo at skill ful a ppli catio n of the 
hydropathic tr eatm ent. 

The Wa ter Tribu nal of Vale ncia sits o nce every w eek 
wit hi n the porch of the old Cathedr al and ap plies to this day 
th e same c od e  of la ws which were i ntrodu eed by the Moors. 

Th e vall ey lyi ng back of Vale ncia is cal led the " Hu erta " 
a nd off ers o ne of th e most beautiful a nd glowi ng pictures of 
ferti lity to be fo und i n  Eur op p-, the sight of whi ch almost 
comp ell ed us to o verlo ok all the short com ings of d ecripit old 
Spain 

So f ar as m er e  sight s eei ng is c onc er ned, Val encia ca nnot 
d eta in a tra vel er very lo ng. It is a thriving city of o ver o ne 
hu ndr ed thous and i nha bit ants, and ver y  ch eerf ully situat ed 
a bout two mil es ba ck from th e M edit erra nea n. Th er e  are 
few er beggars i n  th e str eets t ha n  i n  some oth er of the larg e 
Spa !lish citi es, a nd as a g eneral thi ng th e peopl e ha ve a 
b ett er look. The y ar e s aid to be pro ud, ho nes t, i ndustrious, 
r eveng eful and s up ers titious, h os pit abl e  to str ang ers, fo nd o f  
lo ve maki ng, p ig eo n  shoot ing, cock fight ing , a nd b ull tor 
me nti ng, and of every thi ng els e th at l ea ds to fighti ng a nd 
bloodsh ed . . 

T he Pl aza de T oros (Place of Bulls) b uilt i n  1850, is pro ba 
bl y th e fi nest i n  S pai n. It r es embles th e Ro man Colis eum, 

a nd has a very im posi ng substa ntial look. Th er e  are also 
so me very fin e pu bl ic and pri vate bot anical gard ens .  The 
mark ets ar e w ell s uppli ed with l uscious fruits, nuts, a nd 
veget 9JJl es, b d  my experie nc e  is tha t the g uests of th e hot els 
do not g et very much of th e good thi ngs to be fou nd in th e 

m ark ets. Th ere is h ere a large cath edr al somewhat barr en, 
ho wever, of i ntri nsi c architect ural i nt erest compa red 
with o th ers i n  Spai n, but it co nta ins som e si ngular r el igious 
p ictur es. O ne of th em r epr es ent s th e martyrdom of a n  old 
sai nt whos e bow els ar e bei ng d raw n out a nd wou nd u po n  a 
wi ndlass. In stra ng e  co ntras t to this exampl e of huma n 
but ch ery, wh ich h as b een practis ed to per fectio n in Spai n, 

th er e  is a most exquis it e hea d of th e sorro wing Virgi n pai nt 
ed by Sasso ferr ato, a n  Italia n pai nter , whos e sty le was as 

so ft as th e finest v el vet ; It is said that good artists sp end a 
mo nth 's tim e i n  end ea vori ng to produce a co py of this sur
l'risi ng litt le wo rk of art. The sacristy of th e church co n
tai ns, as Capt. Cuttle wou ld say, the dietical cup from whic h. 
our Sa vio ur dra nk wi ne at th e Last Supp er, and which ca n 
b e  s ee n  for a fe e o n  a ny after noo n a bout th re e  o 'clo ck if th e 
g entl ema n ca n be fou nd who carries th e k ey. He wears a 
lo ng bla ck ro be with gird le about th e waist, low -quarter ed 

sho es with sil ver b uc kle s, he ad sur mou nted by a bla ck fel t  
h at ,  ve ry br oad br im ,  whi ch roll s OVer at th e si des like a 

l ayer of birch b ark. The c up exhibit ed is of fine sil ver, 
nea tly mad e and ge nui ne, of cours e, as it is said to r es emble 
Lhe o ne show n i n  th e gr eat pai nti ng of Leo nardo da Vi nci, 
at Mil an. Serio usly, I hav e no dou bt that Christ dra nk from 
a eup at the Last Su pp er with his discipl es, a nd it is barely 
possible tha t the ide nti cal cup is still i n  exist enc e, but how 
th ese ecclesiastics ca n att empt to palm off upo n enlight ened 
tra vel ers so much nonse nse a nd rubbish witho ut la ughi ng is 
a myst ery to m e. We hav e a lready se en woo d enough of 
th e true (?) cross to b uild a small dw el li ng house, a nd we are 
not half through yet. 

Val encia has also a pictur e g 911ery that co ntai ns a tol era bl e  
colle ctio n of pai nti ngs chiefly by old Spa nish artists, near ly 
a ll r el igious su bjects. Those old pai nt ers must ha ve been a 
v ery pious s et o f  m en as all their prod uc tio ns show tha t th ey 
had neith er tast e nor skill for a ny oth er class o f  sub jects. 
We w er e  ad vis ed to vi sit the Chu rclI of th e Pat riar ch, fou nded 
two c enturies ago by Ar ch bishop Rib er a, a nd to wit ness a 
dramati c religio us ceremo nial enac ted every Fri day, at w hi ch 
time a s eries of disso lvi ng vi ews are i ntro du ced i nto the 
ser vic e th e church b ei ng purpos ely da rk ened t o  add impr es .  
si ve ness to th e c eremo ny. W e  happe ned to ent er at the 
wro ng time a nd as w e  we re a bout to co mm ence to exe rc is e 
the stra nger 's pri vi leg e to eee the sights WQ w er e  told by th e 
s acrista n th at we could not go r ou nd as som e o ne WitS pray
ing. There w ere no wor shipp er l:', no att endants Ul)o n th e 
c er emo ny except ours el ves and th e o fficial , but th e voice of a 
huma n b ei og, as if in the act of cha nti ng pray er, came forth 
v�ry musically Irom a d ark alco ve near to th e high alt ar .  
Th -e l al'ng uag e  was u ni nt el ligibl e to us b ut it s eem ed lik e 
pr ayer a nd we -qui etly with dr ew, witho ut havi ng g rati fied 
our curiosity. Whe n w e  w er e  i n  Gra na da w e  att ended th e 
cathedra l ser vic e i n  the a ft er noo n. T he c er emo nial was co n
'ducted with great pomp a nd cir cu rt sta nc e  by tw enty- one 
priests a nd assist ants. I co unt ed all the wo rshipp ers a nd th ey 
num ber ed but sixt een; but all s eem ed to be v ery s incer e as 

frequ ently duri ng th e servic e I notic ed that sev eral of t hem 
lea ned forward a nd kiss ed th e pavem ent of th e ch ur ch . 

Th e p easa nts of Val encia, w ho la bor u nd er th e grat efu l 
shad e of the palm, or ang e, a nd m uiberry, dr ess i n  wi de, 
brow n li nen dr aw ers, or kilts, wi th som e so rt of l eggi ns, 
a nd a ha ndk er chief bo und aro und t he h ea d, wh ich makes 
th em look like th e B edo ui ns of th e des ert. Th e do nk eys are 
the sam e m eek, qui et, pati ent, unco ncer ned , pe rf ect pi ctur es 
of r epose that you fi nd everywh er e  in Spai n. We passed o ne 
o f  th ese a nimals , how ever, th e oth er day, a nd h e  actually 
stopp ed, tur ned hal f rou nd, look ed at th e trai n as it p ass ed 
by , a nd with some sig ns of emotio n; but his brutal mast er 
could not p ermit him to grati fy his curio sity eve n  for a mo
me nt, without pou ndi ng his h ead a nd ear rl. 

I ha ve noticed i n  Sp ai n that for som e r eason th e wom en 
loo k more cheerful, h ealt hy, and ro bust th an th e m en. Th ey 
prom enade th e str eets i n  lo ng dress es ,  or "str eet sw eeper s," 
a nd u aually with no oth er cov eJi ng f or t he h ead tha n a la ce 
veil , a nd a light sha wl 'brji'ilk ma ntl e throw n carel ess ly o ver 

their should ers. Th e m en ha ve a cross, dys pepti c look, and 
wrap t hems el ve s  up either i n  th e fol ds of a cloak or shawl, 
with a wool en m uffier t ied a bout th e neck a nd low er p art of 
the face. They are usually i nvet erate smok ers of stro ng 
cigars , or cig ar ett es mad e of l,a per and tob acco, which ac
cou nts for th eir bloodless, h aggar d, a nd listless app eara nce . 
Th e use of tob acco is so u niversal that boys, a nd e7e n chil 
dr en, ar e oft en s ee n  smoki ng i n  t he str eets. Th ey pi ck up 
th e stumps of cig ars a nd co nvert th em i nto cigarett es, whi ch 
are c ertai nly quite as cl ea nly a s  thos e that ar e m ade i n  th e 
go ver nm ent toba ooo factori es. 

The cl imate and soil of Spai n ar e w ell suit ed to the growth 
of tob acco , bu t its c ulti vatio n is prohi bit ed, as I w as i nform ed, 
chi efly w ith a vi ew to benefit Cuba. Upwar ds of sixt een mil 
lio n pou nds ar e smok ed and s nuff ed a nnually, which affor ds a 
good ide a. of th e b aleful and s ubtl e i nflu ence which ha s so 
mu ch impair ed th e ma nhood o f  th e Spa nish ra ce. Som e  mt
irist has said that r eal progr ess i n  Spai n w ill not b egi n u ntil 
a decr ee comes forth prohi biti ng th e us e of cloaks, k ni ves, 
a nd cigar ett es . Th ere ar e, how ev er, hea vier clogs tha n thes e 
whi ch dr ag dow n the peopl e of Spai n, and it wil l requir e s ev
eral viol ent earthqu ak es i n  the soci al, moral, a nd r eligio us 
("l eme nt of th e co untry b efor e it ca n beg in 10 r eg enerat e. 

The go ver ni ng class es ar e u nque stio nably proud, haughty, 
a nd o verb eari ng, d estit ut e  of sou nd pri nci pl e, a nd unfit to 
rule . Th e next class ar e  th e go vern ed, th e ho nest, i nd ustri 
ous, worki ng, priest-ridd en ,p eop le, who ar e m er e  hew ers of 
wood a nd draw ers of wat er to tlie pri ests a nd the aristo cra cy. 
Th ere is no mid dli ng cl ass, as i n  Fra nc e  a nd Pr uss ia ,  to e ner · 
giz e th e whol e m ass, a nd mai nt ai n  a hap py e quilibrium be 
tw ee n  the legitimate pow ers of th e gov er nm ent a nd th e rights 
of the p eopl e. Spa in was always financi ally poor, th e sla ve 
o f  e xp edie ncy, a nd never poor er tha n now ;  and u nl ess som e
th ing e xtraor di nary tur ns up, a nd that v ery soo n, t he go v
er nm ent will fi nd it veIY diffi cult to co ntrol th e elem ents 
whi ch threat en its r ui n. 

A railway is now buildi ng, a nd i s  nearly com plet ed, from 
Vale ncia to Barc elo na, but about half way betwe en th e two 
cities it is necessar y to dilig enc e  some thr ee hou rs. H ere we 
u nderw ent a noth er pr essure, as every seat was tak en, and no 
pro vision is made for p erso ns abo ve th e or di nary size. How 
ever, we li ved through it, but upo n a rrivi ng at Tarrag ona we 
were an ho ur b ehi nd tim e agai n, a nd th e Ba rc elo na tr ai n  had 
go ne o ff  a nd left us ; th er efore w e  h ad no other alt er nati ve 
but to look fo r lodgi ngs, which w e  su ccee ded i n  fi ndi ng i n  
th e top story of a hot el, wher e w e  fo und comfortabl e qu art ers 
a nd a very civil Italia n la ndlor .d, who devoted him self to 
maki ng our stay agr eea bl e. W e  thought at o ne tim e that 
h e  i nte nded to pay us som eth ing for sto ppi ng with him ; but 
our mi nds were disab used o n  that poi nt th e next mor ni ng. 
W e  wer e  glad. on the whole, o f  th e break , as it enab led UII to 
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s ee by beauti ful moo nli ght on e of the old est cities in Euro pe 
-Tarrago na-fou nded by th e Ph eni ci nns , co lo niz ed by the 
C artheg enia ns, ca pt ur ed by Scipio, a nd th e birth p lace, it is 
said, of Po ntius Pilat e. T ile historia n sa ys it o nc e  co ntai ned 
a millio n of i nhabita nts ; b ut mo st lik ely this r ef erred to a 
pro vi nc e, a nd not to a city m erely. Th er e  is abu nda nt e vi
d enc e, how ev er, that it was a city of co nsi dera ble mag nifi 
ce nc e  u nder th e Roma n Emp eror Aug ustus, who us ed to re o 
sid e h er e  i n  wint er, as the climat e was pr ef erable to Rome. 
Th e c hurch of Sa n Pa blo is so ol d that th e Tarrago nese d e
clar e th at it was b uilt by th e Apostl e Pa ul. T he Cath edr al 

is also very a nci ent. It i s  not k now n by whom or wh en it 
wa il bu !lt, but it is a lo ft y, no bl e bui ldi ng, and po ss ess es a 
v ery elabo rat ely d ecorat ed fro nt ,  with ni ches for s tatu es of the 
apostl es a nd pro phet a, som e of whi ch ha ve disap pear ed .  Tra · 
ditio n  s ays that at o ne per iod th es e  ni ches w er e  f ull ; but th at 

o nce i n  a hu ndr ed y ears on e of th es e  wort hi es, g etti ng tir ed of 
the r epose of th e sit uatio n, qui etly com es dow n a nd walks off. 
Noti cing a processi on of lighted ca nd les p assi ng i nto th e 
cath edra l, w e  fo llow ed o n, a nd u po n  ent eri ng f ou nd that it 
was lig ht ed u p, a nd a f ew worshipp ers w ere k neeli ng a rou nd 
th e alt ars. The light ed ca ndles all va nish ed through " th e 
lo ng-draw n aisl e  a nd fr ett ed vaults," a nd we w er e  le ft to wo n
d er a nd sp eCUlat e upo n its sig nifi ca nce. Withi n th es e  old 
ch urches the re is oft en m et a n  i nco ngruous mixt ur e  of sacr ed 
a nd pro la ne o bjects . T he cloist ers of the cath ed �al of Tarr a
go na, amo ng oth er curio us thi ngs, ha ve s culpt ures of cock 
fighti ng, battles b etw een gla diators, a nd a very c urious o ne 
t hat repres ents so me m ice solem nly beari ng to th e gra ve t he 
r em ai ns o f  a cat, who pr et ends to be dead ; b ut u po n  r ea chi ng 
th e s epul chr e puss throws off her i ncog nito a nd is u p  a nd aft er 
h er mour ning fri ends, who fly i n  every dire ctio n befo re the 
ghastly form. 

Th e road betw een Va lencia and Barc elo na passes through 
a very bar ren country, a nd for much of th e dista nc e  i n  sight 
of the blu e  M edit erra nea n. Th e o liv e tr ee s eems to b "  th e 
chief d epe ndence of th e peopl e i n  this s ectio n. It grow s 
a bu nda ntly thro ughout al l So uth er n Spai n, a nd is m uch us ed 
as a s ubstitute for b utt er a nd gr eas e. Th e p eo pl e  m ake a 
dish c alled migaa, which is a mixt ur e  o f  crum bs of bread 
frie d i n  oil, salt a nd p epp er. Th ey also eat br ead so ak ed i n  
oil . Ali ens do not us ually ha nk er aft er th es e  pr ep aratio ns. 

Bar celo na is th e most i nt er prisi ng city i n  Spai n. Its m an
ufa ct ur es ar e very ext ensi ve; i ts excel lent h arbo r is fill ed 
with vess els ; its public b uildi ngs ar e l arg e a nd u su ally fine; 
its str eets ar e thro ng ed wi th a busy, bustli ng p eopl e, a nd 
everywh er e  th ere are visibl e eVId ences tha t it is a city of pro · 
g ress. 

I t  was h ere that Blas co de Gar ey l aunch ej his s team vess el 
of two hu ndred tu ns, Ja n. 17th, 1543. T he recor ds now i n  
the r oy al archives at Sima ncas stat e that th e ex perim ent took 

plac e i n  t.he pres ence of a committ ee a ppoi nted by C har les Y. 
a nd P hilip II. Th e i nventio n co nsis ted of a larg e boil er , 
wh ich mo ved b Y.st eam two wh eels pla ced at th e si des of the 
vess el . Th e ex perim ent was a s ucc ess , b ut f or som e rea so n  

the ki ng 's treas ur er, who had concei ved a perso nal spi te 
agai nst th e i nventor, o.rew up a r eport to his roy al mast er, i n  
whi ch h e  stated that t he spe ed did not exce ed two l eagu es in 
thr ee hours ; th at th e machi nery was com plicat ed, a nd th e 
boiler liabl e to b urst. Charl es V. was so much i nvolv ed i n  
political s ch emes that h e  cou ld not exami ne th e m att er with 
any c are, but h e  p aid D e  Garey all his ex pens es, a nd ma de 

him a ha ndso me pr es ent of mo ney, whe n the whol e t hi ng 
end ed, a nd th e secr et, what ever it was , di ed wi th th e inventor. 
So ru ns th e narrative . 

A short rid e of thr ee hours by cars, brought us to G ero na ,  
a st lO ngly fortified plac e, whi ch some wag has said belo ng s  
to Spai n  i n  time of peac e, a nd to Fra nc e  i n  tim e of wa r. H er e  
we w er e  book ed for a t en-hours dilig ence r id e. 

At th e fro nt ier, the Spa nish o fficial gr uffly dem and ed o ur 
passpor ts. Not s upposi ng that they wou ld be require d, w e  
had th em lo ck ed up i n  o ur tru nks. Th e co ndu ctor of th e 
dilig ence ass ur ed th e o fficer that w e  w er e  Ameri cans, no t Cat 
alo nia n r evol utio nists . and as it would mak e a good d eal of 
troubl e to u nlo ad th e b agg ag e, he hop ed w e  might be p er
mitt ed to pass o n. Mt er som e parl eyi ng a nd g row li ng ,  w e  
w ere permi tt ed to go o n, soo n to r ea ch th e Fr ench fro nti er 
a nd Fr ench ci vi lity. The offi cer app roach ed us, to uch ed his 
hat, and sai d, "  Pardo n, mo ns ieur H av e  yo u pass ports ?" 
We repli ed; "Yes ; th ey ar e i n  our tr unks ." "E xc us e  m e,"  
h e  sai d, "of what cou nt ry  ar e you ?" O ur a nsw er sati sfi ed 
him, a nd we wer e ci villy p ermitt ed to proce ed, a nd happy to 
feel ours el ves o nc e  mor e i n  Fra nce, pr epar ed to tak e a mor e 

che erful view of th e c onditio n of bodily lif e. 
Forty days s pent i n  Spai n satis fies m e  that to t he art ist, th e 

a ntiquaria n, th e eccl esiolog ists , th e lo ver of archit ectur e, a nd 
for th e m er e  curiosity-hu nt er, it is a co untry of a bo undi ng 
i nt erest. E ven its timb erl ess mo untai ns, pl ai ns a nd vall eys, 
a nd its wat er less r ivers, ar e cu rio us to b ehold ; but th er e  is 
also a lo ne li ness, a ll.  abse nc e  of hom elik p f eeli ng, whi ch soo n 
b ecom es o ppr essiv e to thos e a cc ustom ed to the comforts of do 
m estic li fe in o ur ow n cou ntry. I t  is said th at ev en the birds 
forg et th eir so ngs i n  old Spai n. S. H. W. 

... _ .. 
AlnlDinum Cor MathelDatleaI Instruments. 

MEIilSRS. EDITORS: I n  your i l'Su e of Vol. XVI I!., page 3, I 
fi nd an article sugg esti ng th e adva ntag e of usi ng alumi num, 
o n  accou nt of its lightn ess, in st ead of brass o r  G erma n silv er, 
as materi al for m ath ematic al a nd s ur veyi ng i nstr um ents. 
B ei ng a math emati cal i nstrume nt m ak er, a nd k nowi ng th e 
gr eat discomfort of carryi ng h eavy i nstr um ents, t h av e  of te n  
refl ect ed upo n r edu ci ng t he weight of our usual i ns trum ents 
witho ut impair ing th eir a ccura cy a nd str eng �, b ut ha ve 
ne ver ful ly s atis fied mys elf how i t  could be ac com plish ed ,  as 

th eir co nstructio n i s  such that a ny fur th er r eductio n of th e 
mate rial woul d be d etrimen tal to the ac curac y. 
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I agree with your correspondent oil Helena that aluminum improve the value of their rails very much. But then the mospheric pressure on the surface of water from whence it is 

will not only fill the place of brass, but will in many rf:'spects day of iron rails is passed; no railroad company that consults fed-not by any valve. This will al�o apply to hiil second 

be superior to it, and that all mathematical instruments its own interest will lay any more iron rails on their lines. statement. 
should, if not wholly, be at least partially made of this metal, What did the fracture of the broken steel rail that the "3d, The pressure upon valves generally must be in pro-

or of a compound contaiuing it. Aluminum has already Engineer writes so much about prove? Did it p rove it to be portion to the products of their areas into the hights at which 

been used by Messrs. T. Cook & Sons, of York, England, for uniform in quality, or in other words, did it prove it to be the water is sustained or raised, etc." Generally! why not 

their astronomical instruments. When I was there last year homogeneous? Not at all. Then why, in the name of com- always? The laws of nature are unyielding and inevitable, 

there were two large transit telescopes in process of construc- mon sense, condemn steel rails because of the maker's fault? Again," th.) greater the amount of friction of the water 

tion, of which the heaviest parts were made of a compound We are aware that some of the makers of iron rails, and es- against its sides in delivering the same quantity of water, and 

of aluminum and copper, in order to reduce the wl'ight of pecially th08e that do not feel like going to the expense of the larger the pump, the greater the quantity of water re

the tdescopes (they being about seven feet long by an open- putting up pneumatic steel works, will do all they can to im- q uired in the same time, which would a;80 increase the fric

ing of the object glass of about six inches), there being no "pede the progress of the pneumatic process in this country, tion, etc." The first statement is true, but the one following 

counterpoise, which is generally necessary in ordpr to attain and probably join issue with such of the English railroad it is erroneous. If we take two pumps, one of double the area 

accuracy and an easy manltgement. As at the present the capitalists and free traders as have a large number of pud- of cross section of the other, and the same length of stroke, 

cost of aluminum is too great for general use, until we dis- dling furnaces and its mltchinery in the sh"lpe of invested and run the small ODe just twIce the velocity of the large 

cover a cheaper and more rapid process of extracting this capital, that would of course depreciate in value should the one, it will require the same amount of water and deliver it 

metal, we must content ourselves by using a compound as process become more adopted. "Birds of a feather will Hock with no more ease. In the next place, it matters not how a 

above mentioned, which reduces the cost greatly and materi- together," as they say; but the day is passed 'to make a retro' vacuum is formed at the head of the pipe, the friction is limited 

ally lessens the weight. The cost of working this metal will grade movement with regard to pneumatic steel in this by atmospheric pressure. The mechanism used informing the 

most probably be somewhat greater than that of brass, and country. It is all very weU for those old fossils who would vacuum at the top of a pump pipe has nothing whatever to 
as screws require great strength, in proportion to size, they not read the handwriting on the wall a few years ago, and do with the quantity of water passing through; the size of 

should be made of German silver. who have built works for the production of iron rails, to the pipe only can govern the quantity. If water be throttled 

Aluminum has also proved of great advantage as a mate- chuckle at this so·called failure of steel rails; but before it by the incapacity of the feed pipe or the valve opening (which 

rial for the smaller weights used in chemical analyses, on ac- can be called a failure let us have some proof of it in such a is quite as apt to M the case) so that the water dces not fol· 

count of the greater difference in their sizes and consequent way that it can be understood. low the piston of a pump as fast as it travels, the speed of the 
ease of handling. In view of the late frightful railroad accidents, the public pump should be reduced to the capacify of the supply, or the 

If" Aluminist" desires to correspond on this subject of demands that tough;homogeneous steel rails, steel tires, pipe or valve opening should loe increased, as the case may 

constructing instruments of this metal, I should be greatly axles, etc., be used in the construction of railroad plant. need. A knowledge of natural philosophy with a little com· 
pleased to answer any inquiry. L. BIllRGER. Aiteration of molecular structure by impact is a bugbear-a mon sense to apply it will make all pump difficulties vanish. 

Roxbury, Mass. humbug. Impact improves the tenacity of homogeneous A. K. SMITH. 

[It seems as though the attE'ntion of our chemists and prac- steel rails. And with the aid of this last beautiful inven- Nebraska, Ohio. 
tical metal workers might be profitably directed to the subject tion of Mr. Saxby's of testing iron by magnetism,. an -----... -... -----

of a cheap and ready means of extracting aluminum. If pro- imperfect bar can be detected at the mill and of course re- Influence or Artificial IlJullllnation on the quaUty 

cured cheaply it could be applied with great profit and ad- jected, so that there need be nothing used but perfectly hom- or the Air In Dwelling House",. 

vantage to various'manufactures. The fuilures hitherto of oganeous bars, which will increase in toughness the longer MESSRS. EDITORS :-Carbonic acid gas is known to be ven' • 

compassing this object should not deter the enterprising and they are in use. W. G. JR. injurious to health, and it is, probably, the prevalent cau;e 
persistent inventor.-EDs. Pottsville, Pa. of bad air. This gas is constantly generated by the various 

contrivances for artificial light ; but no experiments have un
til lately been made as to the value which this factor of the 
impurity of air may reach under different circumstances. Du-' 
mas states the important fact, that in gas illnmination both 
the consumption of oxygen and the production of ca;bonlc 
acid is very considerable. In the Jimrnal for Biology, of 186 7, 
Dr. Zoch, a Hungarian chemist, communicates a series of de
terminations on the increase of carbonic acid in illuminating 
a room of a known capacity with gas, kerosene, and rape seed 
oil. Consumption of the lighting material, time, and inten
sity of light were self·evidently taken into account. In the 
following table the reader will find the increase of carbonic 
acid gas in the three modes of illumination calculated for the 
space of 100 cubic metHs (13 1 cubic yards), and upon a light. 
ing effect of 10 normal flames (1 normal candle = a stearin 
candle of t lb.), at the time ,0£. 1, 2 ,  3 ,  and 41lOurs. 

. � .. " 
Besselller Steel RaUs--Holllogeneousness or Metals. 

.. -.. 
TUrning a Movable Wheel Around a Fixed Wheel. 

MESSRS. EDITORS :-Your notice of the London Engine81"s 
article on steel rails, or more particularly, the breaking of the 
steel rails at the Camden and Chalk Farm stations, may pos
sibly, unless explained, have a tendency to mislead such per
sons as are not acquainted with the properties of the two 
metals for railroad and other purposes. I am glad to find 
that you do not agre� with the Engineer in its opinions of 
steel rails. 

MESSRS. H, M. T., Vol. XVI., page 3 47, inquires:-"How 
many revolutions, on its own axis, will a wheel make in roll
ing once around a fixed wheel of same size?" You answer 
"one." 

D. S H., Vol. XVII., page 39 says" two." You dissent, and 
adhere to " one." 

It seems to me that engineers think that it is a matter of 
impossibility to make iuferior pueumatic steel. It is true, it 
is not se easy to make poor steel rails as it is to make poor 
iron rails, for we can box up in a pile an inferior material for 
rolling into iron rails. But with regard to steel rails there 
is no piling. The ingots are cast to suit the weight of rail 
or . bar. It is true you can by the use of cast iron, contamin
ated with sulphur, phosphorus, and other destructive ele· 
ments, produce an inferior quality of steel. You can also 
produce an inferior quality of steel by not thoroughly decar
bonizing your iron, or by the use of an inferior carburizing 
material. But with the use of suitable materials a skillful 
converter, and the Bessemer machinery, you can'produce a 
homogeneous mateJ1al with more economy and more certain
ty than by the old process. In fact I doubt very much if any 
of the commercial iron produced by the old process could be 
strictly called homogeneous. and you will, I think, admit that 
it is not so tough as pneumatic steel or iron, Chalk Farm rail 
notwithstanding. 

Now, premising the self-evident fact, that two diametrical
ly opposite points on the periphery of a wheel cannot ex
change places without a half revolution of the wheel. I think 
the question will be definitely solved by the showing of this 
diagram: 

Then if the iron is not homogeneous it must be heteroge
neous, and a heterogeneous metal is a poor one for rails for 
it is a law of physics that if two bodies impinging ag�inst 
each other are heterogeneou� (or if one of them be so), there
suIt will be electricity, and this electric current has a mag
netic action in a direction cutting its own at right angles. 

Then, Dufour says the tenacity of iron (homogeneous) is 
increased by the passage through it of an electric current. 
Thus, iron wire, 0 '009248 m diameter, which sustained only 
2,545 kil., held 2,898 kil. after the action of a current of 
Bunsen cell during 263 hours. This proves the assertion of 
Robert Mushet, Esq., that pneumatic steel, in all probability, 
will gain in toughness by exposure to the atmosphere and to 
the impact of locomotive wheelR, and that the notion of thei! 
becoming brittle from the latter cause is a mere phantom of 
the imagination, in confirmation of which not a single valid 
argument' or proof can be adduced. This is true, and with 
due 'respect to the editor of the Engineer, my opinion is that 
Mr. Mushet is a better authorIty on this subject than he is. 

As you say, it is well understood that cold hammering will 
produce crystallization; but it is not proved that the iron 
acted on was homogeneous-on the contrary it is more than 
probable that it was heterogeneous. We have proof that 
there is no alt�ration in the molecular structure of homoge
neous steel by Impact, unless it is that improves its tough
ness. 

When iron is broken with great rapidity there is no time 
allowed fo� the exercise of the property of ductility, and the 
f racture WIll naturally be crystalline. Bnt if time is given 
for the metal to exercise this property of ductility the frac
ture will be fibrous. I have seen the wool drawn over the 
eyes of inspectors of railroad bars in this way. Take, for in
stance, two pieces of iron from the same bar, fibrous or other
wise; nick each of them where you want them broken; then 
bend one of them slowly round a sharp angle, and it will show 
a fibrous fracture; then let the other be broken short under 
a monkey, and you will find the fracture highly crystalline. 
If makers of iron rails who want to get a crystalline head 
and a fibrous Hange frOm the same kind of iron would take the 
hint that this idea suggests to them in piling, they would 

A marks the position of the wheel before moving-the op· 
posite points on its periphery being shown by the arrow; now 
pointing downward. Roll the wheel over one quadrant of the 
fixed wheel, and it takes the position, B, the arrow pointing 
upward. The opposite points have exchanged places, th('re
fore the wheel has made a half revolution. Rolling over the 
second quadrant brings it to the position, C, the arrow point
ing downward. Here the points are again reversed, indicating 
another half-revolution, and the two halves constituting one 
complete revolution in rolling over half of the circumference 
of the fixed wheel. Rolling it over the remaining half will 
of course duplicate the above results. Therefore, the num
ber of" revolutions, on its own axis, that a wheel will make 
in rolling once around a fixed wheel of eame ffize," is two. 
Don't you think so ? L. M. 

Germantown, Phila. 
[No, we don't think so! We still adhere to "one," and our 

correspondent, by his diagram, proves himself wrong. The 
true starting point is at a a, and by observing the several po
sitions of a, in the diagram,it will be noticed that the moving 
wheel makes just one revolution in rolling around the fixed 
wheel.-EDs. 

---------... ... ,�.�-------
RaiSing Water Through Tubes. 

MESSRS. EDITORS :-On page 38 7, Vol. XVII., ScmN'l'IFIC 
AMERICAN, your correspondent under the head of "Relative 
Size of Pump Barrels and Tubes," entertains and communi
cates erroneous ideas. He says, "1st, The pressure upon 
piston valves of different sizes in 8ustaining water at the 
same hight is in proportion to their areas." The pressure on 
any valve is just the same when in the pump at work as 
when out of the pump, that is, equal on all sides. As to the 
sustaining of a column of water in the feed pipe of a pump, 
al� personlil convereant with philosophy know it to be by at· 
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Increase of C O2 per thou�and : 
Burning Time. Kerosene. Street Ga,. Rape Seed 0,1. 

Ih 0 ,929 0 ,708 0 ,53 7 
2 h  1,456 1,342 1,038 
3 h  1,779 1,5 13 1,190 
4h 1,811 1,562 1,229 

From this table it may be seen that rape seed oil illumina· 
tion generates the smallest amount of carbonic acid gas, and 
and kerosene mo�t. As this mode of illlimination is not very 
general, it is of no great practical importance that kerosene 
contributes most to vitiate the air, but it is a very different 
affair with gas illumination. Who has not noticed of late 
years in the illumination, of the stores, theaters, concert, and 
political halls of our great cities the fact that each attempts 
to rival his neighbor in the glaring effect of gas light, but at 
the same time who has not also made the observation that 
the greater the light the greater the oppressiveness and viti· 
ation of the atmosphere. It is certain that this sentiment of 
discomfort is partly to be attributed to the radiant heat emit
ted by the Hames, but the carbonic acid gas is nevertheless to 
be considered as its chief cause. The normal amount of this 
gas in the atmosphere is 0 '50 to 0 '65 per thousand, and an 
amount of from 2 '75 is only to be met with in hospitals, pris. 
ons, and garrisons, where the process of respiration of many 
individuals is going on. 

--------�4.�,���------
ArtifiCial Writing Elates and:Blackboards. 

MESSRS. EDITORS :-On page 391, Vol. XVII., a correspond· 
ent asks the best recipe for painting blackboards or plastered 
walls; allow me to communicate the recipe I prescribed for 
painting more than 2 ,0 00 square feet of blackboard on tho 
plaster(ld walls of the class rooms in the Cooper Institute i n  
this city, when it was organized in 185 9; and also several 
hundred square feet in Girard College, Philadelphia, when I 
was connected there, as it gave perfect satisfaction and is still 
used in these institutions. 

I first have the place of the WillI intended to be covered 
surrounded by a narrow wooden molding, which may b� 
covered by paint. Japan or varnish is necess&!y in the paint, 
as with benzine alone the lampbJack rubs off; out as varnish 
makes the board too smooth to write on, I mix a little fine 
emery in it, to make it slightly gritty, like a slate; too much 
emery or a quality of too coarse a grade makes the removal 
of the chalk marks difficult. For the last purpose I take 
sheepskin with the wool on, nailed on a small piece of board 
and always used dry; it is much better than any thing else. 
From time to time, however, the whole blackboard is cleaned 
with a wet sponge. The best substance for fixing the com
mon lam]' black and emery, is shellac dissolved in a1eoho1 ; the 
quantities are regulated by the circumstances. I n  warm 
weather it requires more alcohol. Too much shellac makes 
the solution too thick; too little causes it to come off. It is to 
be put on with a flat brush as rapidly as posffible, as it dries 
at once. The blackboard may be used in less than half an 
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hour after being coated. I never noticed the exact propor

tions used, but had it mixed, and tested it by putting a little 

on the wall, and added any of the necessary ingredients till 
it answered the purpose intended. 

New York City. P. H. VANDER WEYDE, M. D. 
-----..... -.. 

Sa"W" and their Capabtlitles. 

MESSRS. EDITORS :-In the SCIENTIFIC AMERICAN of Novem
ber 2d, 1867, Mr. Emerson, in answer to some remarks made 
by Mr Lamar Foss, concerning the power necessary to Clit 
lumber, says that one horse power will cut 1,000 feet of lum
ber in ten hours running. It appears to me that Mr. Emer
sen takes exception to a general rule ; claiming to do that 
amount of work with nice, clear, soft, and picked timber. 
Such is not generally the case ; a mill must Cllt good, bad, 
and indifferent, hard and soft timber ; and I would have sup
posed that Mr. Emerson would have aimed at giving us a 
unit power, if I may say so, for cutting 1,000 feet of lumber in 
a given time, answering the wants of the country at large, in
stead of making it a sectional affair. The first statement 
made about tbat big saw was such that it would induce the 
reader to believe that fifty horse power would drive it four 
hundred revolutions in a minute, with six inches feed, through 
a cut forty-one inches deep. Such a thing is impo�sible. At 
that rate, 50,000 feet of lumber in ten hours, with such a 
speed and feed, would be a very poor day's work. If 50,000 
feet of lumber is considered a good day's work, such a big 
saw is not necessary. I am now running a fifty inch saw, and 
can cut 50,000 feet of Oregon fir (Douglas pine) in ten hours. 
One filing lasts us from four to six hours. My rule for apply
ing power to circular saws is the following, the result of ex
perience : 

Taking seven-eighths of an inch for maximum feed for each 
single tooth, and two horse power being the power necessary 
to dri ve such tooth through a bolt six inches in thickness, at 
the rate of 500 revolutions a minute, it would follow that if I 
wanted to run a 1!flw at such a speed and feed through eigh
teen inches, using sixteen teeth, or two inches feed, I would 
ha"e 16 X 2 X 3=96 horse power, to be directly applied to the 
saw. If more or less feed is required, more or less power 
must be applied in proportion. From ,the foregoing rules, if 
the charge of applying power to that big saw was entrusted 
tome, and if it was really expected from me to run it with the 
feed and speed before mentioned, allowing only 36 inches cut, 
I would want 48 X 2 X 6.=576 X 4=460T8.fo horse power ; and 
with suitable timber as regard to size and length, I wOllld ex
pect to cut over 200,000 feet of inch boards in ten hours, if 
the whole could be handled fast enough. 

As a last remark, I would say that I believe, from my ob
servations, that it requires fully three horse power to cut 
1,000 feet of lumber in ten hours ; two for the main saw, and 
one for the edger, that I have supposed to be at hand for the 
purpose. These conclusions come from trials made, where a 
dynamometer was used to ascertain the amount of the motive 
power, and the timber used was Oregon fir, which I suppose 
might be considered of average hardness as regards timber 
generally. It would be well for those engaged in manufac
tming lumber to know rather than guess, and a few COIl,lmu
nications through your valuable paper, no matter how contra
dictory they might be, would not fail to throw more light on a 
subject that is yet not well understood. It would be well, if 
any communication is made, to have the motive power tested, 
and that on the saw mandrel. J. A. LESOURD. 

Oak Point, Washington Territory. > 
.. _ .  

Electrical Phenomenon. 

I 

The Rochester Union says that one of the most beautiful 
electrical phenomena imaginable was lately witnessed in the 
office of the Atlantic and Pacific Telegraph Line. Wire No. 1 
of this line was down between this city and Syracuse. Suo.
denly it was discovered that neither wire would work. A 
continuous cll1rent of electricity was then observed to be 
passing over the wires thIOugh the several instruments, and 
this while the batteries were detached. The current seemed 
to be of the volume of a medium-sized pipe stem, and it gave 
the several colors of the rainbow, beautiful to behold. With 
the key open, the current flowed in waves or undulations, 
and from the surcharged wire it would leap over the insulated 
portions of the key and flGW along the wires beyond. The 
same phenomenon was observed at Buffalo and at Cleveland. 
The gas in the office here was lighted without difficulty by 
holding the end of a wire within an inch or two of the gas 
burner. The current was intense enough to shock one hold· 
ing the wires or instruments-indeed, one of the employes of 
the office had his fingers scorched by the current. With 
closed keys the current was continuous, as before stated. 

The theory advanced by an experienced electrician is this. 
The electrical equilibrium of the atmosphere had become 
disturbed by the sudden and extreme cold of the past two 
days-and we may sllY here that this phenomenon has never 
been witnessed except when cold weather prevails extensive
ly-the electricity, instead of descending to the earth as in a 
thunder storm or in warm weather, ascends in the atmos
phere, thus destroying the equilibrium and producing these 
magnificent displays. The broken wire spoken of, which 
rested on the ground, was the point of communication for 
the current from the earth. The electrician advances the 
theory that Aurora Borealis is produced from the �ame causes, 
and we submit that it is not an improbable theory. Every 
one has seen, undoubtedly, the wavy or undulating mo
tions of the Aurora Eorealis, and the wavy motions of the 
current last night with the batteries off and the key open 
were precisely the same. 

Here we may notice one thing not generally known. A 
portion of the Irrepressible Conflict speech of W m. H. Seward 
�n this city, a few years since was telegraphed to New York 

and from Boston to Portland by the elec+'rical influences of 
the Aurora Borealis-all the batteries on the line being de
tached. This feat, it is said, has never been repeated. 

---------.... � .. �---------
APPARATUS FOR DETERMINING THE AMOUNT OF 

ALCOHOL IN FERMENTED LIQUORS. 

For the quantitative determination of alcohol in simple 
alcoholic mixtures the specific gravity plan is generally 
made use of. This method being based upon the difference 
which exists between the specific weights of the liquids, 
recommends itself for correctness and simplicity, and is there
fore most applicable for practical use. For liquids, however, 
in which the alcohol is associated with several substances, 
this method cannot be employed, for the alcoholic strength 
bears no distinct relation to the specific gravity of the same. 
But as it is of great importance for wine and cider manufac
turers, as well as for brewers and distillers, to be enabled to 
determine at any time, during and after the proce�s of fer
mentation, the exact amount of alcohol of the respective 
liquids, 9 practical method for obtaining this end must be 
considered as of great value, and such appears to be the form 

of apparatus first described in the " Chemistry of Wine," by 
Dr. F. Mohr, of Coblenz, Prussia, and represented in the an
nexed cut. 

A brass frame, A, supports a glass reservoir, B, having a 
capacity for holding about seven liquid ounces. In the brass 
water receptacle, D, is a coil of cooling pipe, connected with 
the glass reservoir and terminating just above the cylinder, E. 

To ascertain the proportion of alcohol in any liquor, the 
cylinder, E, is filled with it, full up to mark, b, and this en
tire quantity being emptied into receptacle, B, heat is applied 
beneath. Cooler, D, having been filled with cold water, the 
vapors conducted through pipe, F, are condensed, and drop 
into the cylinder, E. 

The distillate having collected therein precisely up to mark, 
t, the alcohol lamp is to be extinguished, and cold distilled 
water or rain water added thtreto, up to mark, b. In order 
not to transgress said mark, �e pipette, Fig. 2, is used, by 
which the water can be added by drops. If then the indica
tions of the hydrometer (Fig. 3) and the thermometer are 
marked down, the tube accompanying the apparatus will 
show the precise alcoholic strength of the substance dis
tilled. The table is simple and easily understood. We are 
informed that Henry Guth, optic:'an, 104 Delancey street, New 
York, furnishes these apparatus. 

. _ .  

Car Wheels---Thelr Composition and Causes oC 

Breakage. 

With the frequent accidents caused by the breaking of car 
wheels, we know, says the American Railroad Journal, of no 
subject connected with railways demanding greater atten
tion on the part of engineers than the use of the strongest 
wheels. 

In most treatises on iron, the texture of cast iron is said to 
be graRular, it is in fact crystallized as found by chemical 
experiment and microscopic investigation. Crystals of gray 
iron being octahedral, their maximum limit when cubic, being 
nm of an inch in linear dimension, and about �ooo�oooo 
of a grain in weight ; crystals in white or chilled iron are 
smaller, snd most frequently occur in six sided prisms, some
times connected in fascicles by their ends, at other by their 
sides, in a sort of stella ted or radiated arrangement, as may 
be readily observed in a fragment from the tread of a chilled 
wheel. 

The density of cast iron is from 7.1 to 7.5 of a porous na
ture, under hydraulic pressure water having been forced 
through four inches of meial. By remelting in an air furnace, 
its strength has been increased up to twelve meltings, though 
the same result has not been found with the cupola. 

The purer the iron is from foreign particles the greater co
hesion its crystals have with each other, which constitutes 
the difference between strong and weak irons. So great is its 
affinity for other substances, that its ores are seldom found 
pure, and as the foreign matters form the quality of the metal 
smplted from th<) ores, it is evident that each peculiarity of 
the ore is imparted to the iron made from it. 

The best qualities of charcoal pig iron give, by analysis : 
Iron, 96,992 per cent ; carbon, 2,800 ; silicon, 0,208, with traces 
of manganese and copper. The tensile strength of the pig, 
from 18,000 to 28,000 pounds per square inch. Remelted 
iron from 31,000 to 41,000 pounds. 

Charcoal, the fuel with which the ores are smelted. when 
new and pure, consist of carbon 97 parts, ashes 3 parts. When 
old, carbon 85 parts, water 12 parts, ashes 3 parts. The best 
qualities of ores and the fuel show an entire freedom from 
either sulphur or phosphorus. 

The effect of sulphur on iron is to cause brittleness at all 
temperatures, red shortness when hot, to such a degree that 
experiment has shown that even 1l1:loo of sulphur is enough 
to produce brittleness, and moo red shortness, 
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Phosphorus imparts the quality of shortness at  low tem
peratures, and there are but few irons in which a trace of this 
substance cannot be found. One per cen t of phosphorus ren
dering iron to be of a very bad quality and of limited use. 

In the manufacture of car wheels, the pig metal is melted 
with anthracite coal in the cupola. Anthracite coal contains 
carbon 88.50 parts, volatile matte" 7.50 parts, ashes 4.00. Av
Ilrage specimens of white ash anthracIte coal from Pennsyl
vania contains in 100 parts sulphur 0.91 per cent. All varie
ties of hard coal contain sulphur in a more or less degree, 
combined with iron in the form of iron pyrites, disseminated 
through the coal. Anthracite iron, or iron smelted with an
thracite coal, from its want of strength owing to the sul
phuT and other impurities in it, is never used for car wheels. 

Having noted the peculiarities of the best charcoal irons, 
and charcoal , as compared with anthracite iron and anthra
cite coal; it becomes a matter of much importance to inquire 
how far these elements effect the car wheels as generally 
supplied to railroad companies. 

But few, if any, railroads would be willing to risk the use 
of car wheels made from anthracite iron, even if a proper 

chill could be put on them to insure wear. The 
general practice is to remelt the old car wheels 
with anthracite coal, using from one third to two 
thirds of new metal. With each remelting the 
affinity of the iron for foreign substances absorbs 
the sulphur from the coal, resulting, with each 
remelting of the old wheels, in a weaker iron, 
and thus the process goes on from year to year. 

How near the mixture thus made, claimed to 
be pure charcoal iron, is the genuine article, can 
readily be conjectured ; but with this process 
comes poor wheels, breakage, and loss of life. 

Cast iron, when in constant vibration, as in a 
car wheel in use under express cars, soon wears 
out, or " become tired," the granular formation is 

disturbed by the repeated jar of continued motion, as is evi
dent by the failure of wheels under express cars, with less 
mileage than wheels under cars or engines with frequent 
stops or long periods of rest. 

Another great cause of breakage is due to the extreme 
pressure used in pl:lshing the wheels upon the axle ; a pres
sure of 10 to 12 tuns per wheel holding it fa,t. as well as 30 
or 40 tuns as is frequently used, which strains the wheel, 
ending in a cracked wheel after a short time in use. 

With a knowledge of these facts one year ago, an exten
sive car wheel works was established at Ramapo, N. Y .• on 
the Erie railway, for the purpose of making wheels entirely 
of pure metal from the Richmond and Salisbury mines. 

The Richmond iron, famous for ordnance-the Uni ted States 
Government having used not less tban twelve thousand tuns 
for guns-and recently so successfully tried in the Rodman 
Gun trial at Shoeburyness, England, having a tensile strength 
of from 31 .000 to 41,000 pOllnds per square inch, has proved 
itself to be one of the strongest of cast irons for guns. 

To ascertain its relative strength in car wheels, experi· 
ments were made by the Pennsylvania Railroad .company, 
July 17th, 1867,in comparison with the wheels in use on this 
road as follows : 

'*BloW8 Total 
No. Maker. Size. Weight. on each wheel. N o .  

In. lbs. ---�-� of blows. 
1 Omitted 33 496 49 24 13 86 
2 " 32 631 21 21 45 87 
3 " 33 546 !J '7 23 39 
4 Ramapo 33 519 59 152 �o 291 
5 Omitted 33 549 36 28 64 
6 " 32 513 51 43 94 
7 33 510 20 9 12 41 

• Each wheel was tested In threo places, if not destroyed by previous blows. 

By the first set of blows given, all of the wheels, wi th the 
exception of the Ramapo wheel, were entirely destroyed, the 
subsequent blows being given to test various portions of the 
remaining plates. 

The Ramapo wheel, with each trial, was only dented or 
crushed in, and after many repeated blows on the rim, a yor
tion was broken out to show the texture of the iron. 

As to the wearing qU'llities of the Ramapo wheel, the Erie 
Railway Company report them equal to any in use. On the 
Morris and Essex railroad. out of 700 wheels in constant use 
overnine months, with a constant load of 10 tuns per car, 
running 400 miles a week, but one wheel has failed, and that 
caused by accident. Similar results are reported from other 
roads using them. The cost is somewhat higher than"the or
dinary class of wheels, but the wear and great security amply 
repay it. 

. _ .  
Action oC Ozone on Sensitive Photographic Plates. 

Dr. Emerson Reynolds stated before the Dublin Chemical 
and Philosophical Club that he had been performing some ex
periments upon the above subject, and that he had found tha t 
when the latent image (i. e., the image before it was devel
oped) was submitted to the action of ozone it was completely 
obliterated-not only was it impossible to develop the image, 
but a second image might be retaken in the camera upon the 
same plate. The author remarked that this was against the 
theory which might be called the mechanical theory of pho
tographic images, and proved conclusiveJy that it was due to 
chemical change in the sensitive film. He also thought that 
many of the disputesjn connection with the length of time 
dry plates might remain sensitive, was probably owing more 
Qr less to the quantity of ozone present in the !\ir. 

The ozone used in these experiments was in son;te cases pro
cured by passing atmospheric air over phosph'orus, and in 
others by the silent discharge, viz., by attaching one of the 
platinum wires of the reservoir to the prime conductor of a 
machine, and turning it slowly, the other wire being in com· 
munication with the ground. 
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