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'I'he early history o! the steel pen is curiously obscure. 
The most diligent search fails to discover the first maker or 
the earliest date of this implement. There were <lteel, or 
rather iron, pens-made, we believe, in Holland-as early as 
the middle of the seventeenth century. Towards the close 
of last century, Mr. Harrison, an ingenious Birmingham 
mechanic, made steel pens for Dr. Priestley. One of them 
is nothing more than a. tube turned out of a flat strip of 
metal, with the sides and point filed away into the shape of 
a pen. The first actual supply of such pens, it is believed-:
the amhority for the statement is no more than local tradi
tion-was made by a Shef
field workman, whose name 
is forgotten. From time to 
time, as far back as 1809, steel 
pens, hand fashioned, turned 
and filed, were made as curi
osities or luxuries for pres
ents; but it was not until 
about 1824 that such instru
ments were produced in con· 
OIiderable quantities, as regu
lar articles of manufacture. 
Mr. James Perry wal:tthe first 
manufacturer; but the pro
cess was tedious and costly. 
The metal was steel, rolled 
lout of wire, and for this Mr. 
Perry paid as much as seven 
shillings a pound. To the 
first person he employed he 
gave five shillings for making 
each pen; and even when the 
trade had become regular he 
gave for some years as much 
as thirty-six shillings per 
gross to his workmen. Now 
-thanks to machinery and 
modern improvements-pens, 
not very good perhaps, but 
;;ood enough to write with, 
can be made and sold at a 
profitfor 3t cents per gross! 

The first greap Jm,pulse to 
the steel pen trade. was given 
in 1820, when Joseph Gillott 
began pen-making; and since 
then his name has become so 
dosely identified with the 
trade, and has acquired such 
a world. wide reputation, that 
he has come to be regarded 
as the Pen Maker. 
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slow and laborious operations of pen-making; that it would 
cut out the blanks, slit them, bend the metal, stamp the 
maker's name, and thus, by mechanical means, render pro
duction at once rapid and certain. But 1he conception of 
this idea and the means of working it out were different 
matters. The metal had to be prepared by rolling, pickling, 
ani tempering for the action of the press. Then special dies 
had to be made for each size of pen, and for each operation 
of stamping to which the blanks had to be submitted. Press 
es of improved construcfon-quick, light, easily worked, 
and yet firm enough to strike a sharp, heavy blow-had to 
be made. And when these difficulties were overcome, there 
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this rellpect, to an equality with" the gray goose quill." It 
is, however, a curious fact-and one worth noting, if only 
as evidence of character-that Mr. Gillott himself never used 
a steel pen; he always wrote with the quill. For some years 
Mr. Gillott kept his methods of working secret, fashioning 
his pens with his own hands, assisted by a workwoman 
whom he afterwards pensioned; and many curious anecdotes 
of the early days of pen-making have been related by this 
old lady. She used, for example, to tell with great amuse
ment how the first pens were blued in a frying pan over a 
garret fire. This was at the period when the pens were sold 
singly, at high prices. Even after the manufacture had been 

for some time established, 
the price kept up. Mr. Gil
lott has been heard to say 
that on his wedding day he 
made seven pounds and four 
shillings by producing a 
gross of pens, which he sold 
at a shilling each. 

In 1872. Mr. Gillott em 
ployed about 450 persons, 
the manufacture of pens 
reached more than five tuns 
per week, and' the prices 
were reduced from one shil
ling ea�h to a few penc:l per 
groBs-all . the work of the 
active brain and skillful 
hand of one industrious and 
able man. 

Every visitor to Birming
ham very properly holds 
that a visit to these works is 
both a duty and a pleasure. 
The courtesy of the attend
ants, the interest of the pro
cesses, the cleanly, orderly 
industry of the various 
rooms, the wonderful and 
delicate skill of the slender 
fingers. and the ready hands, 
the millions of the little 
peaceful weapons fashioned 
for all parts of the globe, 
are a marvelous tribute to 
the genius, perseverance, 
and liberality of one of the 
most famous heroes of the 
arts Of peace. All readers 
will be glad to know that 
Mr. Gillott's eldest son in
herits his father's mechani
cal genius and generous spi
rit, and that the world. fa
mous works are not likely 
to be closed to the public 
eyes. 

Though so long resident in 
Birmingham, Mr. Joseph Gil
lott was not a Birmingham 
man by birth. He was born 
in Sheffield, on the 11th of 
October, 1799, the son of a 
workman in the cutlery trade. 
His own youth was occupied 
in this business, in which he 
was both industrious and 
skillful; indeed, according to 
the account of old workmen, 
he was a noted hand at the 
forging and grinding of knife 
blades. In 1821, when Mr. 
Gillott was in his twenty
second year, trade in Sheffield 
fell off; and work being scarce, 
the young workman resolved 
to transfer himself to Bir -
mingham, where, owing to 
the "Variety of occupations, a 

JOSEPH GILLOTT, INVENTOR OF THE STEEL·PEN PRESS. 

It is not only, however, as 
a pen maker that Mr. Gil
lott deserves to be remem
bered. This record would 
be incomplete without men
tion of his great collection 
of pictures. The taste for 
art was developed early in 
life. So soon all he had 
money to spare, Mr. 'Gillott 
began to buy pictures. Apart 
from business, this was the 
work of his life; the collec
tion constantly gI'ew, both 
in quality and extent, until 
'at last his house' in the 
Westbourne Road, Edgbas
ton, and' his residence at 

skilled mechanic net'd never be idle. I remained others not less formidable, such as' tempering the 
. His earlier employment in Birmingham �as in the light metal after it had left the press, rendering the newly made 

steel toy trade-the technical name for the manufacture of pens flexible so as to write easily, cleaning and polishing 
steel buckles, chains, and other works and ornaments of that them without injuring their fineness, and coating them with 
kind. Some specimens of his workmanship in this trade aome kind of varnillh, so as to render them attractive to the 
Mr. Gillott always preserved. eye. This was the work which Mr. Gillott had to do; ond 

After being for a few years engaged in this trade, Mr. with much ingenuity and unflagging perseverance he accom
Gillott began the manufacture of steel pens. Hie faculties j:lished it. 
of invention lind adaptation at once came into play. Such One of the chief troubles was the extreme hardness of 
pens as were then made were laboriously cut with shears out steel pens: when much used, they became pins rather than 
of the steel, and were trimmed and fashioned with the file pens. After many trials Mr. Gillott effected a great and per
in imitation of the quill. Mr. GiIIott adapted the press to manent improvement by cutting the side slits in addition to 
the making of pens-the stamping p�, then much used in the center slit, which .. had been solely in use up to that pe
the Birmingham trades, and now famili,llor to everybody who riod. To this was afterwards added the cross grinding of 
has ever been in the shop of a metal wOlker. He saw that the points; and these two processes pedectly succeeded in 
the press would enable him to dispense with most of the imparting elasticity to the steel pen, and bringing it up, in 

Stanmore, near London, were crowded with works of Tur
ner, Stanfield, John Linnell, Collins, Muller, Maclise, Leslie, 
Mulready, Cox, Eastlake, Callcott, Webster, Wilkie, David 
Roberts, Frith, Hook, Poole, William Hunt, Faed, Nicol, 
Copley Fielding, Prout, and almost every English artist of 
not.e. 

The sale of his collection-a lamentable dispersion of art 
treasures-is too recent to be forgotten by our readers. The 
enormous produce of the sale, $850,000, affords proof that 
art not only yields the highest pleasures, but�pays in a com
mercial sense, for Mr. Gillott's pictures brought, in all cases, 
a large profit upon their purchased price. 

Mr. Gillott's figure was short, sturdy, square; his hair 
and beard (for many years before his death) silvery and ven· 
erable; his forehead broad, well rounded, high ; his eyes 
clear, humorous, and blight; his expression pleasant and al 
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fluring ; his walk light, a ctive, and firm. His chief charac
teristics were remarkable quick ness and accuracy of obser
vation, wonderfu l shrewdness, common sense, and frank
ness ; b ol dness, decision, and enterprise ; rare mechanical 
skill and construc tive F owers ; sp ecial talent for arrange 
ment and organization, and rapid and sou nd judg-m ent on 
all matters that came before him. 

We are indebted to the Practical Magazine for the admi
rable portrait  of this remarkable man. 
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The sa d and untimely fate of Mr. Leggett, just at the out
set of doubtl ess a brilliant and honorabl e  carA er in the call 
ing which his father has so ably adorned, will , from the cir
cum stances under whi ch it occurred, excite a l ively and wide
spread  sympathy. It is the first d eath, which ,  to our know
l edge, has been owing, though i ndir�ctly, to th e p roceedings 
of these student organiz ations: though we have heard of nu
merous cases of maiming and injury thu s caused, and of 
idiocy and cerebral disease due to the eff ect of hideous and 
ghastly .paraphernalia upon the imagination of weak minded 
boys. 

There is a notion, which is becomiug entirely too p revai ent, 
that colleges are merely convenient places for sending young 
men to while they are p assing through that uncertain and 
troublesome age, l eading to manhood, during which they 
are expected to sow their traditional wild oats. To this 
idea, w e  believe, may be mainly ascribed the barbarities of 
" hazing, " and the no less reprehensibl e  practices of secret 
societies; while to it also may be traced many of the com
plaints that  our seminaries are in ferior in an educational 
point of view to those of foreign countries. Haz ing , alrea dy 
crushed out in the government naval and mil itary . schools,  
is exc iting so larg e  a share of p ublic condemnation that there 
is a fai r p rosPl! ct of it s stern repressi on in coll eges gen erally. 
The secret societies, we trust, may meet hereafter with sim
ilar treatment , at l east through the influence of p arents if 
not at the hands of faculties. H arvard forbids their exist-
9nce among her students, a nd Cornel l at this t iln e  woul d  do 
well to follow her example .  

------------�.� ... ·�.4.------------
PROGRESS OF PATENTS. 

The following w ere the number of applications for p atents 
made to the principal governm ents of the world in th e year 
18 72, as given in the published stati stics of the Bri tish 
Patent Office : 

Number of Patents Ap· plied for In 1872. 
United State s ......... . .. . ...... ... . ... 18,243 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. 4,872 
Great Britain .. . . . .. .. . . ... . . . ....... . . . 3,970 
Belgium . . . . . ...... . . . . . .. . . . . . . . .. ... . . 1,92 1  
Austria . . . .. . . . . . . . . . ... .. .. . . . . . . . . . .. , 922 
Canada..... . . . . . .. .  . ..... .. ......... . .  671 
I taly . . . . . ... . , . . . . . . . . . . . . . ... . . . . . . . .. 521 
S axony . .................. .... . ... . ..... 259 
Sweden a nd Norway . .  . . .. . . .. . . . .  . . . . . . 200 
Bavaria. . . . .  . . ... .. . .................. 164 
Wun emburg . .... ............ .......... 141 
Baden.. ......................... ....... 113 
British India . . .. .. ... . . . . . . . ....... . ... ' 71 

SECRET SOCIE TIES A MON G COLLEGE STUDENTS. Victoria. . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . 60 
Mortim er M. Leggett, the youngest son of the Comm is- Prussia . . . . . . . . .. . . . . . . . . . . ... .. .. .. . . . 56 

sioner of Patents a nd a student at Cornell U niversity, was New South W ales . ... . . . . . . . . ..... ... , . 42 
recently accidentally kil led during the progress of his so- British G�iana (all owed) .  . . .. . . .. . . .. . . . 28 

Cape of Goo d  Hope,  from 18 60 to 1869. ... 18 
called initiation int o th e " mysteries " of a college secret New Z ealand. . . .. . . . . . . .. . . . . . . .. . . .. . . 18 
society known as the Kappa·.Alpha8. The circumstanc es Maurit ius . . . . . . . . . . . . . . . . . . . . . . . . . • . .  , . 1 1  
were that the deceased went with a party o f  members o f  the C eylon. . . .... ...... .. .. . ... .. .... . .. . . .  5 
above frat ernity to a creek just outside th e town of Ithaca ; Tasmania. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

and there, blindfolded. he wa s left, with two c omp anions, 
Jamaica . . , . .  . . .. . . .. . . .. . . .. . . .. . . .. .. . 4 

standing on the brink of a gorge through which th e at.ream The aggregate number of patents appllEi d for in all of the 

runs. Shottly af ter, a crashing of bushes, followed by groans , countries above named, in 187 2, except the United States, 

was heard ,  when the remainder of the party, hastening to was 14,072, thus showing that in this country the n umber of 

the spot, fOlID d  that the three boys had f allen over a prec i- patents a nnually applied for exceeds, by 4,171 ,  the combined 

p ice some fifty feet in hight. Young Leggett, it seems number applied for in all other countries above named. The 

struck on his hea d. sustaining such severe inj uries th at death reasc·n for the surprisiI).g differep. ce in favor of thi� country ,  

ensued i n  hal f  an hour, while the others were both seriously in the inventive productions of the worl d, we believe to be 

hurt. du e to the superior theory which prevails here concerning 

As one of these college fraternitie s  has thus b een the in. the object and uses of patents. We grant patents for the 

direc t  means of c au sing this terrible calamity , we desire just purpose of encouraging the useful arts. We regard the 

here to express our opinion on the system of secret societies inventor as a benefa ctor, and place him under no restric

as generally practiced in our institutions of learning. These tions in the sale or working of his improvemer.t. We grant 

associat ions are bodies of students, organiz ed. in principle patents at so Iow a price that the masses, the p oorer cl asses, 

something a fter the orders of free-masonry or odd.fellow- among- whom the best inventors are found, mdY readily 
obtain and hold  them. ship . In many, the members are numbe red by hundreds ,  ....... 4. __________ __ 

and chapters of a single sOCliety often exi st in a score of col· WOOD AND STRAW PAPER MAKING .lN FRANCE. 

l eges at once.  The records are handed down from class to The improved processes of making paper from w ood, straw, 
class; and out of ea. ch set of freshmen, a few individuals are and various grasses, as p ra cticed in France. now enables 
s elected for the pl' ivil ege of membership . When the plan the manufacturers to reoover 85 per cent of the ca ustic aI
was st arted (during, we believe, the year 1827) the idea 'w as kali, used in the redu_tion of the raw material into p ulp . 
simply to. form cl ubs of young men, for mutual imp rove- This is a very important economy. 
ment in debate an d such kindred studies as are better pur- In order to convert  wood into pulp, a strong solution of 
sued by ll umb ers tJan by single p ers ons, and to. keep alive, . the . alkali is necessary. One pound of carbonate of soda is 
among alumni, pleasant as sociation s of college li fe. In cours e required to produc e  four p ounds of pulp. 
of time, the former innocent and laudable object bas been By steeping the wood or straw in the alkali solution, the 
lost sight of, or rather relegated to other a ssociations, now resinous a nd other gummy matters ar e separated from the 
existing in many colleges and not inclul ed in the l ist of fi1.J ers of the material, and become mixed with the solution. 
secret societies ; while the cardina l p rinciple of the younger To rega in the soda for re -use is now the object of the manu' 
chapters of the latter organizat ions seems to be nothing facturer. Thi s  is done by evaporating the water by h eat, 
more nor l ess than simp le mi schief, rendered attractive by then charring the resulting ma ss, which yields carbo nate of 
a l ittl e  my stery and conc ealed under the cloak 01 such soda, then converting the latter into caustic soda. 
cognomens (symbolized by Greek letter s) as "union of The evaporation is effecte d by p assing the produck of 
soul s." " circle of sta rs," "lovers of wisdom ," etc .  I f combustion from the fire which heats the alkaline sol ution 
the boyish nonsense resulted in the usual students' pranks. through the liquid which is to be evap orated. For thi s 
it might be passed over with a smile; but such is not tbe p urpose the liqui d  is thrown up in the  form of a thin spray, 
case. The infl uenc e  exerted, upon boys fresh from school by paddl e  wheel s. 121 pounds of the solution , it is stated, 
and for the first time free from direct home influencd , we are evaporated for each pound of coal consumed. The car· 
bel ieve (from repeated instances within our personal knowl- bonate of soda is then subjecte d to long continued washing 
edge, and in connection with one of the olde st colleges in in a peculiar  app aratus until it is fit for burning, and at 
this country) to be in a high degree banef ul and d€moraliz- l ast 85 p er cent of th e original quantity of the alkal i  is 
ing. Unless a youth has well  fill ed p.) ckets, (in which ca se recovered. The former methods only permitted the recov
rival societies vie with each other to see who shall secure him, ery of from 50 to 60 per cent of the alkali . 
or rather his money) he is not invited to membership at all. • ......... ----------

TWO INTERESTING DISCOVERIES. Onc e  joined, however, and hel d  by working upon his fears 
through the blasphemv us oath s of secresy that he is forced 
to take, he is ind ucted, by sheer force of example, through a 
routine of profl1 nity, intemperance and gambling ; while in 
many cases, if young a nd innocent, his course l ea ds to gr av
er faults, committed more through a sense of shame a nd false 
pride than depravity, and due to the ta ci t'if not open insti
gation of hi s unscrup ul ous elde rs, 

The.America, a daily journal of Bogota, in a recent issue 
publishes a let ter of Don Joaquin Alvez da Costa, in which 
he states that his slaves, while worki ng upon the p lantation 
of Porto. Alto, Parahyba di strict, Peru, have discovered' a 
monumental stone, erected by a small colony of Phre ni cians 
who ha d wandered thither from their native country in the 
ni nth or tenth y ear in the reig n  of Hiram ,  a monarch con-
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temporary with Solomon and who flourished about t e n  cen
turies before the Christian era. The monolith bears an in
scription of eight l ines, written in clear Phrenician characters , 
without punctuation marks or any visible separation of the 
words. This has been imperfectly deciphered, but enough 
has been made out to learn that a p arty of Canaanites left 
the port of Aziongaher (Boy·Akaba) and navigated about the 
coas� of Egypt for twelve moons (one year) , but were drawn 
by currents off their courlil e  and eventually carried to the 
present site of Guayaquil ,Peru .  The ston e  gives the na mes 
of these unfortunate travellers, both male and femal e, and 
probably further investigations will shed more light on the 
records they have l eft. 

Another and more astonishing discovery, we find an
nounced in Les Mondes. It appears that some Rus sian colo
nists, having p enetrated into hitherto unexplored p arts of 
Siberia, have found three l iving mastodons, identical with 
those heretofore dug up in that country from frozen sand. 
No particulars are given as to this. we fear, somewhat ques 
tionable  find. From the smtments of M. D upont, of the 
Bru� sel s  R oyal Academy, it would se em that, lik e  the rein
deer, the mastodon should  not now be e'Ktinct, and that the 
animal is naturally the cJntemp orary o f  the horse,sheep and 
pig. Hence the announcement is not without some shado w. 
of probability. 

------------•• H ..... 4. __________ __ 

NEW ORDER BY THE COllll'll1SSIONER OF PATENT S. 

The subjoined order, recently issued by the Commissioner 
of Patents, will be ful ly appreciated by inventors and their 
representatives, exhibit�ng, as it does, a determination at 
headquarters th at the chronic indolenc e  heretof9re p revail 
ing among certain examiners, shall no longer be tolerated. 

U .  S. PATENT OFFICE, 
Washington, D. C ., October 3. 18 73 

I have noticed, for more than two yea rs past, that a few of 
the E xaminers are generally from one to two months behind 
with the work in their rooms. The f act that they so u ni
formly have about the sam e  number of cases on han d  is evi
den<: e  to me that, with prop er effort, they might keep their 
work closely up to date. The answering of letters and the 
making of excuses, in consequence of being so far behind, are 
causes of great loss of time. I shall expect the work of the 
Offi ce to be promptly up to date by the tenth day of Novem
ber. I f, to do this, it becomes necessary for Examiners to de
mand of th eir subordinates more than six hours l abor p er day , 
they will do so; but the work must be brought up to that 
date, and thereafter kept  up . 

(S igned) M. D .  L EGGETT, 
C ommissioner of P atents 

The tedious delays in the matter of offi cial decisions. 
often deter inventors from applying for patents, and are 
equally discouraging to those having cases pending in the 
Pa tent Office. With this rul e  infl exibly observed, early ex
aminatiQ n  and qnick disposal of cases will be insured, 
thereby largely increasing the business of the Office. 

••••• 
PE T ROLEUM AND PINE TAR GASES. 

Some t ime ago, it may be remembered, we called att ention 
to the inter esting and novel experim ents, made by Professor 
Benevid es of Lisbon, Portugal , up on the flame of compressed 
carponized gas burning in free air. Ordinary illuminating 
gas I)u d marsh gas (light carburetted hydrogen) were the 
subj ect s  of the investigation. Recently the same author has 
conducted simil ar inquiries, in reference to gas extracted 
from the residues of petroleum a nd of the pine and fir tree, 
with even mOle .remarkable results. 

The gas d erived from veget.able sources, used in the ex
p eriments, was obtained by the distillation of the r esi
due l eft after the distillation of the roots, by employ
ing a jet of steam at high tension ,  which was injected 
into the distilling �ylinders .  A l iquid was produced from 
which turpentine was extracted, when th ere remain ed a 
black and thick fluid as residue. The latter, submitted to 
distillation, disengaged a combustible ga s which for some 
time past has been employed for il luminating several light
houses on the coast of Portugal. The p etrol eum gas was 
ob tained by the distillation of the r esiduum of petroleum 
by the Hin el system. The gases, thus arising,as well as those 
d erived from the p ine, are mixtures rich in hydrocarburets, 
a ph enomenon analogou s to that observed with ordinary 
illuminating gas obtained by the distillation of coal, and con
tain, in variable  p rop ortions, protocarburet of hydrogen, bi
carburet of hy drog en,carbonic oxide,carbonic and sulphydric 
acids, etc. 

C oal gas possesses in general much of the protocarburet 
and little of th e bicarburet.  As the proportions of these 
ga ses are variable, the density and illuminating power of 
the mixture likew ise vary considerably. The coal gas , as 
empl oyed in the city of Lisbon and used in the course of  
the exp eriments, has  a d�msi ty of  0'4, and i ts illuminating 
power, as indicated by the E rdmann apparatus, is 29. 

Pi ne gas has a very pronounc ed odor T esembling th at of 
burned turpentine: its density is 0 '8 ,  nearly double that of 
coal gas. I t  i s a mixture very rich in carbon a nd requires 
burners of sp ecial construction with very small orifi ces , in 
order to a void th e production of smoke and bad odor,as hap 
P8'l1S wh en consuming the gas in the ordinary illuminating 
gas burner. 

The air which �.m.bines with the flame in the latter case is 
insuffi cient to ensure the combustion of the enormous quan
tity of 'carbon contained. The illuminating power of this 
p ure gas is much superior to that of coal ga s. In exp eri
ments with the apparatus above nam ed, while the latter gas 
gave 29, the former produced an indication as more than 50. 
The graduation of the instrument stopping at this point (the 
maximum width of the slit),it was found impossibl e to cause 
the brightness of the p ure gas flame to disapp ear entirely ,  so 
that the full intensity of its illuminating power could not be 
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accurately ascertained by this means. With the 
photometer, experiments gave 5 to 1 as the ratio of 
spective lurrdnous int,msities of pine and coal gas. 

Bunsen i solid portion, and by complete evaporation gave a non ·solid- I The output will, therefore, be half the quantity from an un 
the re- ifiable oil. drained bog a� from a drained one, while the labor is the 

Petroleum gas possesses properties analogous to those of 
pure gas, but has however a different and very strong odor 
similar to that of phosphuret of hydrogen. Its illuminating 
power is even stronger than that obtained from gas derived 
from coal. On burning petroleum gas in a Bunsen burner 
of ordinary dimensions, the brilliancy of the flame does not 
entirely depart, as the quantity of air drawn in is not suffi· 
cient to cause the consumption of all the contained carbon. 
When the cock of the rubber sack containing the petroleum 
or pine gas, under examination in the Bunsen lamp, is very 
slightly opened, the flame disappears from the upper portion 
of the burner and leaps to the inferior orifice of the tube. 
If, ho wever, the said bag be pressed by the hands, the flame 
returns to the upper part of the burner. Although this ex
periment may btl repeated as often as desired with the gases 
above named, it cannot be accomplished with coal gas, of 
which the flame, once produced at the inferior orifice, is not 
displaced,even if the same pressur; be exerted upon the bag 
as before, thus indicating the greater mechanical energy of 
the former gases. 

Combustion not being complete in Bunsen lamps of ordi
nary dimensions, the characteristic bands are not clearly de
fined in the spectra of pine and petroleum gases. The upper 
part of the flame gives a continuous spectrum, while that of 
the lower portion is channeled: the lines have the colorR of 
the bands, while red appears at the extremity of the spec
kum. On lighting a jet of compressed pine or petroleum 
gas, escaping from a tube, similar phenomena to those caused 
with coal gas are observed. With the former gaseS,however, 
the effects are amplified by the greater density and larger 
quantity of carbon contained. The velocity and the escape 
being great, the fiame never commences at the orifice, but an 
intervening obscure space is produced. If a tube be em
ployed having an exterior opening 1 millimeter in diameter, 
the flame of compressed coal gas presents no obscure point 
near the pipe; for if the cock be opened too wide, total ex
tinction of the flame follows. With petroleum or pine gas, 
the contrary is the case: a quite large non-illuminatlld space 
�ppears near the escape orifice,and at the same time an oscil
lation of the luminous jet in the direction of its axis is per
ceptible. If the flame be observed from the side of the tube, 
a hollow central space, from which combustion is absent, 
can be perfectly discerned. This, the author considers, cou
firms his explanation to the effect that the velocity of a gase· 
ous current is greater at the center than at the surface of the 
jet, for the friction diminishes the velocity of the molecules 
of the exterior. The mechanical action of the current is 
also greater at the center; the flame is projected to a greater 
distance, and there is a stronger displacement of the air in 
the region near the axis of the jet than at the periphery. 

Another expe:riment gives additional support to this theory 
If through a bent tube a current of air be directed upon the 
flame of cOUlpressf'd pine or petroleum gas, in the direction 
and path of the gaseous current, the obscure space augments 
and the flame, drawing away from the orifice of the burner, 
may btl projected so far therefrom as to be extinguished. In 
this case the air, it is believed, augments the mechanica' 
action of the gas, in throwing the flame to a greate.r distance. 
If, on the contrary, a draft be applied to the jet in the direc 
tion of its axis but in a path opposite to that of the current, 
the flame approaches the orifice, diminishing the obscure 
space until the same disappears and the flame begins direct
ly at the escape opening. By this means the gaseous mass 
is impressed with a movement contrary to that which it 
possessed on leaving the compressing apparatus, which di 
minishes the velocity of escape of the current and conse
quently its mechanical action on the incandescent portion. 
Again, if the air be injected trarsvel'sely to the flame, the 
latter will deviate to the opposite side, throu£,h the compo 
sition of the motion which the jet had at the point of escape 
with that impressed by the draft; and at the $ame time the 
dimensions and form, both of obscure SPdce and luminous 
jet, will vary. 

Petroleum and pine gases having more carbon than coal 
gas, in order completely to ensure their consumption more 
air is required than is necessary for the combustion of ordi· 
nary illuminating gas: and thus for compressed gases it is 
necessary that th() velocity of escape be greater for those de
rived from petroleum and from pine than from coal, in order 
to have the highest temperature and to cause the complete 
disappearance of the brilliancy of the flame. It is also for 
the same reason that the velocity of escape of the former 
gases should be greater than that of others less rich in 
carbon, to enable the spectroscope to exhibit with clearness 
the spectra characteristic of the fiame of compressed gas. 

-------------.�,.�,�.-------------

SCIENTIFIC AND PRACTICAL INFORlnATION. 

A NEW SERIES OF AROMATIC HYDROCARBONS. 

In the reaction ()f zinc powder on a mixture of benzine 
and chloride of benzyl, there are produced, besides diphenyl
methane (benzyl-benzine) some other hydrocarbons, which 
M. Zincke has recently succeeded in isolating. 

After the distillation of diphenyl-methane, the tempera
ture rises rapidly up to the limit of the indications of the 
mercurial thermometer, and a liquid is distilled wIlich coag
ulates on cooling into a clotted and crystalline pasty mas�. 
At the end of the distillation, a solid yellow body is passed 
and the residu6l cokes. The crystalline mass was treated 
with a little 9ther and pressed between sheets of paper to 
carry away the liquid portion. The etherized solution slow
ly deposited the crystalline crusts which were joined to the 

In boiling alcohol the solid portion is deposited in acicular same. In Holland, Westphalia, Hanover, Holstein and 
crystals: the mother waters retain a liquid product and an- Schleswig, Denmark, Pomerania, and the whole northern 
other hydrocarbon. The acicular crystals are a mixture of part of Germany, Russia, and many parts of Au�tria. Bava
two hydrocarbon�; one, which appears to dominate, crystal .ria, the North of Italy, Switzerland, and extensive districts 
izes in boiling alcohol in fine and very brilliant layers, or, if in both the North and South of FIance, peat is a general 
the solutions are extended, in rh.omboidal transparent. tao article of consumption, and the inhabitants would, no doubt, 
bles. This substance is slightly soluble in alcohol, quite so hear with some amazement that what is matter of course 
in benzine, chloroform, and sulphide of carbon, though with them is motter of inquiry with us, and that we want to 
somewhat less in ether. It melta at about 1 87' Fah. and co- know whether peat is applicable to iron smelting and other 
agulates at 1 72' 4° into a transparent mass which becomes industrial purposes, when they from time immemorial have 
crystallizable by heat or friction. It does not combine with used lit�le else. 
picric acid. ON THE EFFECT WHICH THE DEPTH OF IMMERSION HAS ON 

The second hydrocarbon is much less soluble than the THE RESISTANCE OF A SCREW.-BY PROFESSOR OSB:JRNE 
first, crystallizes in fine needles, melts at 1 72' 3' Fah., an.l REYNOLDS, M. A. 
coagulates at 1 544'. The separation of these hydrocarbon� It has been stated by several writers on the screw propel-
is very difficult, and ether is the best agent to employ. ler, and is, I think, generally supposed, that the resistance 
Their composition is sensibly the same, and the author re- of the water to a screw increases with the depth of immer. 
gards them as to isomeric di-benzyl-benzine, C20 H13; one of sion below the surface. Improvements have been ,nade by 
them may, however, be tri-benzyl-benzine, C26 H24• Their Mr. Rennie and Mr. Maudslay which appear to prove this, 
oxidation may give some indications on their molecular but I do not think that any theoretical reason has ever been 
weights. given. Now this idea is so contrary to our fundamental 

TO DESTROY FIELD MICE. notions of hydraulics that I thought it would be worth while 

Smoke, it is well known, will soon destroy these little 
pests, but how to introduce it into their holes in an easy 
way may interest some of our readers. Professor Nessler, 
of Carlsruhe, has devised a so it of pellet which gives off 
great quantities of smoke when burning, so that it is only 
necessary to put some of these into the holes and ignite 
them in order to suffocate the mice. Their preparation is 
nearly as follows: Some fiberous substance, such as jute, is 
soaked in a concentrated solution of saltpeter, dried, then 
dipped in tar, and, when half dry, flowers of sulphur are 
sprinkled over it. When fully dry the jute fibers are cut 
into little pieces like pills and are ready for use. As soon 
as they are ignited they are stuffed into the hole, which is 
then stopped up with earth. 

to make experiments. These experiments show us that 
there is not any increase beyond a certain point, and that 
this point is that at which the screw ceases to break the sur
face and get air. In a paper read before the Institution of 
Naval Architects, I explained how the air getting down to the 
screw is the cause of racing. In the same way it may be 
shown that it was the air that was the cause of the dimin. 
ished resistance near the surface, found by Mr. Rennie and 
Mr. Maudslay. 

The conclusion is that, when a screw is once fairly down 
below the surface, depth of immersion is of no ad vantage. 
Experiments on the effect of immersi.m on the resistance of 
screw propeller were made June 8,1 873. The screw was 2 
inches in diameter, driven by a spring, which, when wound 
up, caused it to make 24.0 revolutions. The resistance at the 

FLUORENE. different depths was measured by the t.ime taken for the 
M. Berthelot announces,under the name of fluorene,a new spring to run down. 

and veri fluorescent carburet contained in the portions of FIRTH'S COAL CUTTING MACHINE.-BY MR. WILLIAM FIRTH, 
the tar of volatile oils between 3 00' and 340' C. OF LEEDS. 

In order to extract the substance, instead of causing the 
portions of solid carburet which have passed the distillation 
between 300' and 305' C. to bo crystalized in alcohol simply, 
a mixture of alcohol and benzine is used. By this means 
may be separated a small quantity of acenaphtene which re
mains in the mother liquor. The point of fusion of the 
mass, which is ordinarily 105' C. after the first distilation 
and crystalization in pure alcohol, increases to 11 2' after 
crystalization in alcohol mixed with benzine. The remain· 
der of the purification con�ists in redistilation and crystal
lization in pure alcohol. The carburet possesses It quite 
pronounced violet fluorescence which, hewever, disappears 
promptly on its being exposed to the light. The chemical 
symbol is stated to be C26 HID. 

. ..... 
THE BRITISH ASSOCIATION. 

We continue, from our last, abstracts from papers read at 
the late meeting at Bradford: 

ON PEAT.-BY MR. F. HAHN DANCHELL. 

The pril!le fact in relation to peat is that, in its raw condi. 
tion, the combustible parts are combined with from 80 to 90  
per cent o f  water, which, for the most part, must b e  reo 
moved before it can constitute fuel. The peat problem may 
therefore be defined as tbe economical separation of the 
two elements-the retention of the solid and the discharge of 
the fluid. The simplest mode of effecting this is by cutting 
the peat as sods or bricks, and leaving them to dry ill the 
air and sunshin@. To diminish labor, it is frequently sug· 
gested, why not dry peat by pressure? If peat were alto
gether compofed of fibers, the water might certainly be 
squeezed out, as from cotton, or wool, or hair; but a large 
portion of peat is sellii·gelatinous, which, when dry, serves 
to cement the whole togethE'r, and which, moreover, is good 
for combustion. When peat is compressed, this glutinous 
constituent escapes with the water, indeed as easily as the 
water, involving a serious loss. Drying by artificial heat is 
also frequently proposed; but when it is considered that to 
obtain 1 00 tuns of dry pe,at it is necessary to find space for 
500 or 600 tuns of wet peat, which space must be so heated 
as to permit the evaporat·.on of 500 tuns of water, the econ 
omy of the proposition is seen to be highly questionable. 
But, setting economy aside, it is to be observed that peat 
cannot be artificially dried without deterioration in quality. 
The practice of maceration is so old that Pliny refers to it in 
his description of the inhabitants of North Germany; and 
yet ever and anon it is advanced as a novelty, and made the 
subject of patents. The reduction of peat to pulp is one of 
the easiest of operations. It may be done with the feet, or 
with any kneading or mincing machine. The most efficient 
mode of drying is by slow evaporation under roof. Dryir.g 
goes on more rapidly in the open air if the weather be favor
able; but in this country the sky cannot be reckoned upon, 
and with alterna:e exposure to wind, rain, and sunshine the 
quality of peat is much deteriorated. The difference in fa
vor of peat dried under IL shed is most marked, and, though 
the cost of production is greater, the quality affords ample 
compensation. How much drainage affected the cost of pro· 
duction may be seen from comparing the results from a 
drained and undrained bog. An undrained bog contains 
about 90 per cent of water, while a drained one contains 80 
per cent. In the one case, therefore, we have 10 per cent 01: 
perfectly dry peat, and in the other double that amount. 

Enough has been said respecting compressed air as a mo
tor to justify the expectation that it is the key to vast an1 
important improvements upon the present system of working 
coal; and bearing in mind that the wea th, the power, and 
the greatness of this nation depend primarIly upon an abun
dant supply of coal, it is hardly possible to over rate the 
importance or over value the advantage which this power 
places at our disposal. I now turn to the consideration of 
the machine for cutting the coal, which has for several years 
been employed at West Ardsley without any inter'uption. 
The weight is about 1 5  hundred weight for an crdinary sized 
machine; its length, 4 feet; its hight, 2 feet 2 inches; and 
the gage, 1 foot 6 inches to 2 feet; it is very portable, and 
easily transferred from one bank to another. The front and 
hind wheels of the machine are coupled togeth�r in a similar 
manner to the coupled locomotive engines. The" pick" or 
cutter is double headed, whereby th3 penetrating rower is 
considerably increased. The groove is now cut to a depth of 
3 feet to 3 feet 6 inches at one course, whereas, by the old 
form of a single blade, we had to pass the machine twice oyer 
the face of the cOdl to accomplish the same depth. The 
points are 100Ee and cottered into the boss, so that, when one 
is blunted or broken, it can be replaced in a few moments. It 
dispenses with the necessity of sending the heavy tools out 
of the pit to be sharpened, and is an immense improvemen 
upon the old pick. 

V\'hen all is .in readiness for work, the air is admitted 
and the reciprocating action commences. It works at a speed 
of sixty to ninety strokes per minute, varying according to 
the density of the compressed air, the hardness of the strata 
to be cut, or the expertneRs of the attendant. As to the 
quan"ity of work in "longwall," a machine can, under favor
able circllmstances, cut 20 yards in an hour, to a depth of 3 
feet, but we consider 1 0  yards per h:mr very good work, or 
say 60 yards in a shift. This is about equal to a day's work 
of twelve average men, and the persons employed to work 
the machine are o .. e man, one youth, and one boy, who reo 
move and lay down the road and clear away the debris. 
The machines are built so strong that they rarely gr.t out of 
working condition. Some of those now working at West 
Ardsley, and other places, have been in constant use for 
three or four years. At that colliery there are about eight 
machines in use. One of the seams is so hard and difficult 
to manage that it could not be done by hand, and the pro
prietors had to abandon and did abandon it; but now, by 
the empL,yment of the machines, it is worked with perfect 
ease. It is a thin cannel seam with layers of ironstone, and 
the machines now "hole" for about 1, 200 tuns per week. 
The groove made by the machine is only 2 to 3 inches wide 
at the face, and 1t inch at the back; whereas by hand, it is 
12 to 1 8  inches on the face, and 2 to 3 inehes at the back. In 
thick seams worked by hand the holing is often done to a 
depth of 4 feet 6 inches to 5 feet, and the getter is quite 
within the hole that he has made; and where the coal does 
not stick well up to the roof, or where there is a natural 
parting, there is'great difficulty and danger from "falls of 
coal." 

..-. -
THE consumption of coal fOl: the purpose of gas illumina

tion in Great Britain is estimated at fourtetln millions of tuns 
per annum, valued at sixty millions of dollars. Th"l total 
annual production of coal in England is one hundred millions 
of tuns. 
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FEEDING AND W ATERING CAT TLE IN RAIL ROAD CARS, I the way of killing down these tigers. First, the superstition 

A London butcher has lately taken out a patent for a con- of the natives, who regard "the man-eating tiger" as a .kind 
venient device for feeding and watering cattle as they stand of incarnate and spiteful divinity whom it is dangerous 
in the railway cars. The hay rack, b, and the water trough, I to offend. Secondly, the failure of Government rewards. 
a, are suspended at the end of a balanced lever, c (seen in Thirdly, the desire' of a few in India actually to preserve 
both our illustrations, which we reprint from the P1'actical tigers as game to be shot with the rifle, as a matter of sport. 
Magazine). W!l.ter is turned on at g, 
till the weight of the trough overba
lances the counterpoise, e, and de
scends to the required level. When 
the animals are well refreshed, the 
cock, h, is opened, the remainder of 
the water flows away, and the troughs 
rise out of the way. Our engravings 
show the complete apparatus in use 
with an open car (Fig. 1) and a closed 
car (Fig. 2). 

The inventor, Mr. W. J. Bonser, 
states that such apparatus need be put 
up only once in every two hundred 
miles of continuous railway. 

In addition to the misery caused by 
the transit, as at present conducted, 
it  is testified by experts that every 
bullock, from the moment it leaves 
the grazier's yard, will lose eight 
pounds a day in weight, besides loose 
fat. Professor Simmonds says: " There 
cannot be a doubt that the feeding and 
watering of animals on their journey 
to a fat cattle market would prevent, 
to a great extent, that waste of tissue 
which invariably takes place in the 
traveling of cattle, and would also 
tend to maintain that juicy and well 
known liuperior quality of the meat 
which is met with in animals killed 
at home. From a humane point of 
view, also, it is exceedingly desirable 
that animals should have both food 
and water on long journeys, the latter 
being especially required during the 
heat of summer. " 

FIG. 1.  

FIG. 2.  
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at  a proper hight in  the two trees, and inserts in  these op 
posite holes maple cones, serving as dead centers. One of 
these cones is fixed . and the other removable. 

In the annexed sketch of this arrangement, taken from En
gineering, these cones are marked b b. The wood blank to 
be turned is then prepared with the hatchet, so as to be 

fixed between the centers, lind is fit
ted at one end with a IsmaIl cylindri
cal part, a, to take up the rope for 
giving a rotary movement to the piece 
of work. 

The rope is then taken two or three 
times round the small cylindrical part, 
a, and is attached to the top of the 
young maple, as shown in the sketch. 
The lower end of the rope is fastened 
to a piece of wood, c, which, at its 
other end, is attached to one of the 
roots of the trees, and thus serves as 
a footboard. After this the man fas
tens a crossbar, d, to the trees, and 
begins to turn with his chisel what
ever he wants to produce. 

Statistics 01' Paper lUanu1'acture , 

From the time whell paper made 
from cotton was first,brought to Eu
rope from the deserts of Central 
Asia, its manufacture has increased 
steadily and has entirely supplanted 
the · papyrus of the ancients. Paper 
is now manufactured from the most 
varied materials, such as wool, cot

The cost for apparatus to feed 30 cars 
of cattle at once is estimated, by a firm 
of engineers, to be $4,260 ,  a moder
ate outlay, considering the permanCllt 
value of the appliances, and the greatly 
improved condition of the stock. Such 
an arrangement is likely to be espe
cially valuable in this country, where 
j ourneys of a thousand miles are eve
ry day matters. and where cattle suf
fer and lose in value proportionally 
to the territory over which they tra-
vel. DEVICE FOR FEEDING AND WATERING CATTLE. 

ton, flax, hemp, jute, agave, straw, 
potato, mulberry, esparto, and rice 
fibers ; and a recent Austrian investi
gator, Dr. Albinus Rudel, calculates 
the yearly production in all civilized 
parts of the world as amounting to 
1,800,000,000 pounds. This quantity 
is manufactured in 3,960 factories, 
which employ 90,000 male and 180,000 
female hands, besides 100,000 work
men occupied in 'collecting and as
sorting rags. The factories, when in 
full working order, represent a money 
value of not less than $280,000,000 
gold, and the value of the annual 
paper production is estimated at 
$ljl5,000,000 gold. The production of 
the United States, with a population 
of 39,000,000, reaches up to 374,000-, 
0 00 pounds, but their consumption 
exceeds this quantity by 3, 000,000 
pounds, which are supplied by impor-
tation. Every American uses annually 

10t pounds paper, while Mexico, with Central America, 
con�umes only 2 pounds, and British America 5t pounds 
per head. The consumption in European countries is 11i 
ponnds per head in Great Britain, 8 in Germany, 7t in 
France, 3t in Austria and in Italy, 11; in Spain, and in Rus
sia but 1 pound. But these figures by no means justify 
us in drawing any rigid conclusions as to the literary occu
pations Elr mental acquirements of the respective countries, 
th.;mgh they give us a general idea thereof. It must be re
membered that one third of all this immense quantity of pa
per consists of paper hangings, pusteboards, shavings, and 
wrapping sheets, one half of all the production is printing 
paper, and the remaining sixth is writing paper. The con
sumption in civilized countries averages per head 5 pounds 
paper, 5 newspaper copies, and 10 letters ; fifty years ago, 
2t pounds of paper were supposed to be the average. In 
round numbers, Dr. Rudel distributes the annual paper 
" crop " into the following departments : Government of
fices, 200,000,000 pounds ; schools, 180 ,000,000 pounds ; 
commerce, 240 ,000 ,000 pounds ; industrial manufactures, 
180,000,000 pounds ; private correspondence, 100,000,000 
pound s ; printing, 900 ,000, 000 pounds ; total, 1,800, 0(:)0,000. 

•••• • 
Wild Beasts and Snakes In India, 

We have previously alluded to the remarkable stories which 
come to us from abroad of the destruction of human life 
in India by savage beasts and poisonous serpents. We 
oould hardly credit the reports as true till we read, in the 
l ast number of Land and Water, the following, taken from of
ficial reports : 

The number of human beings annually destroyed by wild 
beasts is one of the most extraordinary features of Indian life. 
In the [recently issued official statement as .to the condition 
of our Eastern Empire, we find the subject again discussed ; 
and it is there remarked that, though rewards are offered by 
the Government for the killing of these animals, yet in some 
districts the loss of life is very great ; and in �thers, where it 
i s  less excessive, the reason given is th8,t goats are;very abund
ant, and that wolves prefer kids when ' they can get them. 
Deaths by snake bites are also very frequent, no fewer than 
14,529 persons having perished in that way during the 
year 1869 ; while in 1861 , the total deaths caused by danger
ous animals of all classes amount to 18,071). Dr. Fayrer is 
of opinion that, if systematic returns were kept, the annual 
number of deaths from snake bites (exclusive of all doubtful 
cases) would be found to exceed 2.0 ,000 . The inhabitants 
of the border lands between jungle and cultivation are killed 
and eaten by tigers in such numbers as to require the imme. 
diate and serious attention of Government both in India 
and in England. The following are a few out of many in
stances : "A single tigress caused the destruction of thirteen 
villages, and 256 square miles of country were thrown out 
of cultivation." "Wild beasts frequently obstruct Govern
ment survey parties. In 1869, one tigress killed 127 people 
and stopped a public road for many weeks. " "In January, 
1868, a panther broke into the town of Chicola, and attacked, 
without the slightest provocation, the owner of a field ; four 
person were dangerously wounded, and one died. " "Man
eating tigers are causing great loss of life along the whole 
range of the N allai-Mallai Forest. There are five of them ; 
one is said to have destroyed 100 people. " "Writing from 
Nuyelunka in 1869, a gentleman says one tigress in 1867-8:9 
killeu respectively, 27, 34. and 47 ; total, 108 people. This 
tigress killed a father, mother, and three children, and the 
week before she was shot she killed seven people. " "In Low
er Bengal alone, in the period of six years, were killed by 
wild beasts 13 ,401 .  In South Canara, in July, 1867, forty 
human beings were killed by wild beasts. " The Chief Com
missioner of the Central Provinces in his reports shows the 
fgllowing returns of human beings killed by tigers : In 1866 
and 1867, 3 72 ; in 1867-68, 289 ; in 1868 · 69, 285 ; total for 
three years, 946, It appears that there are difficulties in 

Mr. Frank Buckland suggests an organized destruction of 
the tiger cubs in the breeding season, and the attraction of 
fully grown tigers to traps, pitfalls, and other devices, by 
means of a drug of valerian, of which tigers, which are only 
gigantic cats, are exceedingly fond. 

--------------.� .• � . .. -------------
An Ancient L athe , 

At the Vienna Exposition we find turned objects of wood, 
such as wooden glasses, bottles, basins, etc. , manufactured 
by the Huculen, the remnants of an old Asiatic nation which 
had settled at the time of the general migration of nations 
in the remotest part of Galicif-, in the dense forests of the 
Carpathians. These people manufacture the articles named 
above, and the instrument they are using for turning them 

is worth noticing, seeing that it has been employed unal. 
tered since times immemorial. If a Hucule wants to manu
facture a turned basin, bottle, etc. , he arms himself with a 
chisel, a hatchet, and a rope, and enters the dense forest 
which surrounds all human habitations in his part of the 
country. After having cut the tree out of which he wants 
to manufacture the desired articles, he looks around for two 
trees of about one foot or two feet diameter, and sufficiently 
close together for his purpose. B ut it is an essential point 
in selecting these trees that a young maple or beech should 
also grow near at hand. Having found this necessary com
bination for the work to be done, the Hucule makes two holes 

A people consuming comparatively large quantitie� of pa 
per will certainly occupy a high place in the scale of indus· 
trial and mental development, its use beiDg co-extensive 
with commerce, manufactures, schools, and the printing 
press. 

-------------.� .. � . .. -------------

A VIRGINIA city (Nevada) man is said to have invented 
an ingenious plan of keeping his house clear of insurance 
agents and similar nuisances. On each side of the path 
leading to his door, he has fixed several sections of water 
pipe filled with small holes, and on the approach of a sus
picious character a tap is turned, and instantly numerous 
jets of water enfilade the path in all directions, and effectu
ally keep the invader at a safe distance. 

. .. � .  
AT various points on the river Thames, between Woolwich 

and Erith, there are visible at low water the remains of a 
submerged forest, over which the river now flows. This 
fact has led geologists to conclude that the present outlet 
of the Thames to the North Sea is of quite recent origin. 

-------------.� .. �, .. -------------
A. VOGEL h!LS found �rly all specimens of fresh milk 

either neutral 6r slightly- acid. In only two specimens, out 
of thirty, the alkaline action appears to have been due to 
traces of free ammonia. He ascribes the acid reaction of 
fresh milk to the presence of free carbonic acid, since litmus 
tincture colored red by fresh milk regains its blue color on 
shaking or boiling. No mention is made of the conditions 
of food, etc. , to which the cows were subject. 
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CIRCULAR SHIPS. 

The Hair Worm, 

To the Editor of the Scientific American : 

275 
than t o  say that either of the two revolves around the other-

The idea of circular vessels is not absolutely new. Pro
bably the earliest practical suggestion was that of Mr. T. R .  
Timby, o f  'Vorce�ter, Mass. , who, i n  1843, filed i n  a working 
model of a revolving ship, together with specifications, in 
the Patent Office at Washington. His plan embrace1 cir
cular ships and revolving ironclad forts and turrets, which 
have since come into use. 

The following, apparently cut from some book, was sent 
to me for solution : and, if agreeable to you, I will answer it 
through your columns. It reads thus : 

There is a method of observation at our command, ho w 
ever, by which the truth of this theory of Algol's motion in 
an orbit, may be put to the test. I refer to spectroscopic ob
servation. In case Algol moves in such an orbit,it is obvious 
that, at times, it must be approaching our system, and at 
other times receding from it. 

If, therefore, the orbital velocity of the star be sufficiently 
great, displacement of the lines in its spectrum would result ; 
and by observing the amount of their di�placement at different 
times during the period of variation, the rate at which the 
star moves in its orbit could be determined, approximately. 
Of course, in these observations account would have to be 
taken both of the proper motion of the system from or to
wards us, and of the orbital motion of the earth. 

Admiral Popoff, of the Russian navy, has also adopted 
the idea, and quite recently two vessels, the Kiew and the 
Novogorod, have been successfully launched at . Nikolaief. 

We lay before our leaders, in the accompanying engrav
ings, sectional and plan views of these curious ships, from the 
pages of La Nature. Each vessel is 9 9 '2 feet in diameter 
and constructed of iron, planked with wood and sheathed 
with copper. The draft of water is 12 '1  feet, and the spar 
deck is 2 '1 feet above the water line. The displacement is 
2, 783 tuns. The bottom is perfectly flat, and the sides are 
vertical, with an overhang aft, sheltering the rudder. In or
der to insure stability, twelve keels are affixed, each about 
three inches in depth. 

At the center of the ship is a turret, 29 feet 6 inches in 
diameter and '7 feet high, containing two 11 tun steel guns 
(probably eight inch bores), breech loading and mounted en 
barbette. The turret has a hollow axis which serves as an 
ammunition scuttle, and on which pivot the $upports of 
the guns, so that the latter can be pointed over an angle of 
f�om 30° to 35° with the fore and aft direction of the ship. 
The rest of the armament consists of torpedo arrangements. 

The lower portion of the hull is double, and there is a 
space of about 2 '9 feet between the shells . The lower 
plating is '62 inch in thickness and the upper '23 inch. 
The hold is divided into a large number of watertight com
partments. Parallel to the upper deck and about 6 feet be· 
low, is a eecond deck, both being united to the lower shell 
by bulkheads. 

� , J�!1 
Forwa.rd of the turret is a light superstructure serving as 

a protection aga.inst the sea and as quarters for ca.ptain a.1ld 
other officers, eleven persons in all. The second deck com · 
prises a forecastle for the crew of ninety men, and furthest 
aft the coal bunkers and boilers, each of the latter having 
a sepa.rate smoke stack. Amidships are other officers' quar
ters and a powder scuttl!'. There are six eighty horse pow
er engines, built on the Woolf system, ea.ch driving a.n inde
pendent screw. Machines and boilers together cost $222,000, 
about. Below the forecastle are storerooms ; and under the 
officers' qua.rters, the powder magazine and shot lockers. 
Two steering wheels are also on the second deck. 

The armor consist$ of two streaks of plating about three 
feet broad : the upper laye! is 9 ' 1  inches thick, and is backed 
by solid teak 6 inches tbrough ; the lower skin is 6 inches, 
with a oacking of 9 incbes. The turret is similarly con· 
structed, with the exception of the plates having a uniform 
thickness of 9 inches. At a distance of about two feet in· 
side the walls of �he ship iH a�watertight bulkhead formed 
by '7 inch plating, dividing the battery into two parts, so 
that in case water should euter one of the exterior compart
ments. the vessel would still float. 

The trial trip of the No'Vogorod was recently made at Ni
kolaief in presence of the Grand Duke Constantine of Rus
sia. Although the sl�ip was hardly completed, or entirely 
ready for sea, it is stated that, with a steam pressure of 5 '2 
pounds, and a vacuum of 21 '4 inches, with 62 revolutions. 
a speed of six knots per hour was obtained. The ship 
proved herself an excellent sea boat, obeying her helm readi
ly, and turning almost squarely on her heel when the en
gines on either side were stopped er their speed slackened. 
With the port engines going ahead and the starboard engines 
backing, it is stated that she went about the first time in two 

" A CURIOSITY FOR NATURALISTS TO SOLVE.-Mr. J. H. 
Horsford writes us from Freedom, Ill. , that a horse, owned 
in that country by a Mr. West, has a worm or snake in his 
left eye, from two to two and a half inches long, and, to ap
pearance, of the tbickness of a small oat straw, squirming 
with the active motion of a large snake. The horse, he 
say s, has evidently lost the sight of his eye from his snake
ship having taken up his abode there ; and it is only about a 
week since there appeared any difficulty to the eye. He 
thinks it has been produced by a hair getting in by some 
means, and changed to a snake, as hairs are known to do in 
water. To know its wonders is to see it, as it can be plain
ly, a rod from the object, wriggling about as if too much 
confined. Query: How came it there and what will the re
sult be ? Let some of our veterinarians answer. " 

Spectroscopic observations of Algol, and of other variable 
stars as well, if conducted in this manner, would, in all 
probability, lead to the most interesting results. 

I hoped that the old notion that a horse hair will turn in
to a snake had been obliterated years ago. I am surprised 
that any one should advance such a theory, even in this 
Darwinian age. 

The hair snak<:J, so called, is frequently met with ; I have 
taken thflm from grasshoppers, from an apple, from a head 
of cabbage, swimming in the gutter along the curb of our 
city. I have found them in our stre .. ms and in our spring 
water, of various lengths and shades of color. Indeed, it 
seems to me, everybody ought to be familiar with the gor
diu8, or hair worm, which, in my youth (as I was taught the 
common notion), I thought was a transformed horse hair. 
They are so perfectly hair-like in form that it is not very 
surprising that ignorant persons might so mistake them. 
Yet the two sexes are readily distinguished. In the male, 
the tail end is bifurcated, in the female trifurcated (at least 
in the American species). I have found the female coiled 
or indeed knotted up, suggestive of the Gordian knot. 
Could its name be derived from Gordius, king of Phrygia ? 
If so, I am not aware that I ever met with the statement. 
After carefully unfolding, I discovered that it had within its 
folds a string of eggs, like beads, in a ball, s,nd seemed ten
aciously attached to them, gathering them up carefully, 
again to take them under protection. The female deposits 
millions of these eggs, connected in a string. These, in the 
course of three weeks, hatch ; when the embryos escape 
from the eggs, they are of a totally different form and con
struction from the parents. Their bodies are only the 4to-th 
of an inch long and consist of two portions : the posterior 
cylindrical, slightly dialated and rounded at the free extrem
ity, where it is furnished with two short spines ; and the an
terior broader, cylindrical, and annulated, having the 
mouth fUl'nishe<l with two circlets of protractile tentac,ulm 
and a club-shaped proboscis. I am indebted for some of 
these details to the patient investigation of Mr. Joseph Lei
dy, M. D. , of Philadelphia. He also says : " No one has yet 
been able to trace the animal to its origin, or what becomes 
of the embryo in its normal cyclical course," as those he had 
observed always died a few days after escaping from the 
egg. These gordii, when developed, vary in their length 
from three inches to a foot ; they occupy various positions 
among the viscera and even in the head, including the 
muscles, for their living habitation, analogous to the trichinm. 
And so minute a larva can as well get into the eye of a horse 
as into the muscles of an insect or animal. 

Among the known entozoa that infest man is the monosto
mum lentil!, of Gescheidt, found in the crystaline lens, and 
the di8tomum oculi humani, in the capsule of the crystaline 
lens, others of this latter genus, d. hmmatobium, in the tor
tal vein, and d. heterophye8, of Siebold, in the small intes· 
tines. 'Po refer to the snake in the horse's eye, then. It is sim
ply this : The minute animal just hatched (the gordiu8 is 
common in streams, where horses may drink or be washe 
in the water abounding with the minute embryos of the hair 
worm) could cling to and penetrate the crystaline lens of the 
eye, and develope into the gordiu8, which may require some 
living tissues for its development, or if more carefully ex
amined, might prove some other specimen of the entozoa. 

I was more astonished to find a gordiu8 in an apple ; true, 
it was worm eaten, but I can advance no theory how it got 
there unless it crept from a dead grasshopper into the apple 
or hatched in the blossom and developed with tbe fruit. A 
shower of rain could easily scatter the eggs or minute em-
bryos. J. STAUFFER. 

Lancaster, Pa. 
• • • • • 

The Variable Star AIII;OI ,  

To the Editor of the Scientific, American. : 

The periodical fluctuations in the light of the star Algol 
have been accounted for in two different ways, first, by suppos
ing that a non-luminous body revolves a,round this star, the 
plane of its orbit being directed toward our system, or 
nearly so, and secondly, on the hypothesis that Algol is a 
secondary body, revolving round a dark primary in an orbit 
situated as in the former case. 

St. Cathdrine's, Ontario, Can. J. M. BARR. 
-----------.� .. �, .. ------------

Mexican Water Coolers and Filters, 

To the Editor of the Scientific Amerwan : 
In your issue of June 14, you have given a drawing of an 

Australian water cooler. That is very good for the purpose ; 
but herein you will find a sketch of 
these used in this country to stand 
on a table, which are far prettier 
and more convenient. They are 
made of red, white, or buff colored 
clay, with saucers and stopples to 
match. Many of them are orn!1-
mented with wreaths of ivy, or 
bouquets of flowers in colors. The 
necks, stopples, and saucers, are 
glazed ; the bodies are left porous. 
The white and buff become discol
ored sooner than the red. The 
latter are very pretty when made 
of the finest clay. 

In this country there is a stone which is used for filtering 
water for domestic use, and I am sure that it i!3 better than 
anything gotten up in the United States for tliat purpose. 
It is indurated volcanic ashes. The stone is cut in the form 
of a hollow, inverted pyramid, the smallest size being about 
15 inches at the base, 22 in�hes deep outside, and 2 inches 
in thickness, the last dimension increasing as it approaches 
the apex. with the exception of being cut away near the 
base on the outer surface to form an offset by which it is 
suspended in a frame. Beneath this, upon a shelf in the 
lower part of the frame, six or eight inches from the floor; 
is placed a very thin, unglazed, earthen jar to receive the 
water as it drops from the stone. This jar is covered with a 
plate having a hole in the center, upon which rests a small 
unglazed pitcher. 

' 

Turbid water passes from the filter as clear as crystal, re
mains in the jar deliciously cool, and is much more whole
some than ice water. The latter article is rarely used here, 
as our only sources for the supply 0f ice in this valley are ar-
tificial, and the peak of PopocatepetL S. E. G. 

City of Mexico. 
-------------.�.�.H'�. ____________ __ 

Taking up the Wear 01' Journal Boxes. 

To the Editor of the Scientiflc American. : 
In Mr. Crawford's suggestion, published in your issue of Sep

tember 6, I see no way to take up the wear of the boxes 
caused by the end strain that the rod is subjected to. I here� 
with send to you a sketch of a plan for which I am indebted 
to Mr. Charles Elms. of Chicago. I have used it, and find it 
a very convenient, cheap and substantial method of fit ting 
up stub ends, answering all purposes of the strap, gibs, and 
key, and in some. respects better to those, as there are no 
spring straps and battered keys t.o repair after a few years' 
use. The following is a description of the invention : A is 

the stub end ; B, 
plate or cap fast
ened at each end 
by a stud, an off
set fitting a corres
ponding one upon 
stub end A ;  C C are 
brasses ; D is a steel 
wedge to take up 

J!J wear of boxes or 
brasses, adjusted 

by the stub set screw,E. 
Having been benefited myself by many suggestiQlls and 

much information received from your valuable pa�r, I sub
mit tb"is to you, hoping that it will be of some use to my fel
low draftsmen and machinists. 

New York city. ROBERT C. GRAY. 
• • •• • 

Planetary Motion. 

To the Editor of the Scientific American: 
I claim that the following is no mere hypothesis, but a 

logical deduction from k:nown facts : The sun and earth 

------b�-··-----------. 

minutes, and on a second trial in one minute and nineteen 
seconds, without hardly changing her place. On reversing 
both machines, the ship stopped in a few seconds and turned 
in the opposite direction, also without altering her position. 

If the variations are 1:cally produced by the intervention 
of a dark body, and if, at the time of minimum brightness, 
their dark body is entirely projected upon the disk of Algol, 
it is evident, from the large proportion of light cut off, that 
the two bodies do not differ very greatly in size. It seems to 
me, therefore, that if we admit the existence of a dark com
panion, it would be more correct to say that both bodies re
volve around the center of gravity between them, rather 

tend to approach each other, obedient to the laws ( f  gravi
tation existing Between them, This gravitating force is 
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instantaneous, and its direction is indicated by a rlg:.t line 
drawl! through the centers of the earth a D d  sun. If it were 
not for an opposing force, they wO llld approach each other 
with an accelerated velocity. Such a force exists in and 
is radiated from the sun in all directions, and is made 
manifest to us by certain well known physical phenomena. 

The Great 011 Well. of' the United State •• 
The committee sent by the prophet Moses to enquire into 

the resources of Canaan, reported that it was a land flowing 
w'th milk and honey. But even if that ancient country had 
been veritably blessod with natural deposits of the substances 
mentioned, it is questionable whether its richness could have 
equaled the wealth which this country enjoys in her natural 
oil wells. 

is not considered a good sign, and makes future drilling 
opllrations on the same well rather gloomy work, ad a first 
class well cannot be expected. The fifty foot sand rock 
comes next ; the next is the bowlder ; then comes the corn 
meal sand, so called because of its resemblance to corn meal. 
From that you get five to ten feet of slate, and thfln 
you strike the oil s'lnd, which is a sort of pebbly rock ; and 
if the well is going to amount to anything, oil appears the 
moment you penetrate or even scratch this rock. Between 
these strata that I have mentioned, the space is filled - up 
mostly with shells, slate, soap rock, sand, etc. , the drilling be· 
ing very easy. But in the sand rocks above enumerated, slow 
time is made by the drillers ; and the mountain sand is so 
hard that it wears the drill, and the particles of steel 
from the bit are very perceptible among the grains of 
'land. 

This force is not instantaneous, but it requires time to act 
through space. The sun revolves upon its axis : consequently 
the direction of a force radiating from the sun and :requiring 
time to act through space would not be indicated by a right 
line. For convenience of illustration, we will tl uppose that 
the planes of the earth's and sun's equators Coincide. Let S 
and E, respectively, represent equatorial sections of the earth 
and sun : then a will be the line of direction of their attract· 
ive forces. If the sun be at rest, the direction of force emil.· 
ating from the point, f, on the sun's equator would be indica· 
ted by the d otted line, c; but, as tke sun revolves, this focce, 
which requires time to act through space, will be deflected 
in the direction of the curved line, b. This line, b, is the cen· 
ter of direction of the force projected from the sun and acting 
in oppositon to the attractive force. I should have said tha t 
the arc of the sun's equator, intercepted by the angle, a d  c, is 
equal to the distance traversed by a point on the sun's eq ua· 
tor during� the time required for the transmission of this 
force to the earth. This curve will be increased by the amount 
of the earth's orbital motion for a like interval of time. Now 
with your knowledge of mechanics, you will see at a glance 
the inevitable consequences of this slight difference in di· 
rection of these two opposing forces. Slight as it is, it is 
more than sufficient to account for the movement of the 
planets, as it will explain other questions. Now lay down 
an axial section of the sun and project the curves caused by 
the centrifugal force : the axis and equator will be represented 
by right lines : but from the intermediate degrees all the lines 
will be deflected towards the equator, the curve� shortening 
as we ieave the axis. In this we han an explanation of the 
cause of the planets being confined to the zodiac. I have 
forwarded substantially the same communication to three 
eminent astronomers. J OHN LINTON. 

Baltimore, Md. 
REMARKS�Y THE EDITOR . -Tb e nebular hypothesis finds 

general acceptation at present. The solar system is supposed 
to have been originally a nebula or vapor cloud of unequal 
density. S ilch a m!l.SS, in condensing by the mutual attra<l. 
tion 9f its particles, would rotate with increasing velocity. 
Rings of vapor thrown off, or rather left behind in oon� 
-densRon, formed the planets. The planetary nebulre 
themselves throw off rings, forming their t:latellites and, in 
the case of Satur!!, a multitude of asteroids.  As force is as in . 
-destructible as matter, and as light, heat, motion, electri. 
city and chemical action are convertible terms, the planets, 
resisted by the ether of space, will fall to the lIun, and the 
solar system will ultimately resume its original gaseous 
form. 

A sphere of oil, supported in a mixture of alcohol and wa· 
ter of the same density, and set whirling by introducing a 
rotating disk near its equator, flattens at the poles and 
throws off rings which form revolving satellites, in a very in· 
structive manner. 

----________ �.H .• � . .. __________ __ 

The Proper " enll;tb. of' CJrank Pin •• 
To the Editor of the Scientifle American : 

In your issue of September 27, I find just the thing I have 
been looking for for years, namely the proper rule for the 
size of a crank pin of an engine, as laid down by Theron 
Skeels, C. E. I think the rule beautiful in the extreme, and 
so simple that any one ought to understand it. Yet there 
are one or two things that are not fully clear to me, but 
this is probably from a lack of education on my part. The 
last part of his rule says " multiplied by a coefficient which is 
determined by an experiment. " If we are to find out, by ex· 
periment, this point, why nOG the whole thing ? 

It seems to me that there may be more causes than the one 
named. In practice, we first look to see if the box is not 
too tight, and second, if the pin is in line with the main 
bearing. Then we see that the cross head does not twist 
this connection on the pin, next that it is well lubricated, 
and that the oil or lubricant is strong enough to stand the 
work. Aftllr going through the whole of these and finding 
all right, then we look to see if it be of proper size, and this, 
I opine, is and always will be determined by experiment, for 
engines of equal indicated horse power Will need different 
sized pins. 

We hav!'! one engine running made by George H. Corliss, 
with cylinder 18 x 30 inches, shaft 8t inches diameter, crank 
pin 4t inches diameter, and 7 inches long. This runs, with 
steam at 125 Ibs. at 100 revolutions per minute and comes 
to full stroke probably 500 times per day, then off to nothing, 
passing many stroked wilhout s team at all. After two years, 
use, there is no appreciable wear and no heating. We are 
making another like it, thus using the last part of Mr. Skeels 
formula and not infringing his rights by using the first. 

Syracuse, N. Y. W. A. SWEET. 

NEAR Delaware Water Gap, Pa. , there is a cave in the 
face of Mount Minsi, opposite the river, whence issues con· 
stant,ly, with considerable force, a current of cold air. A 
small stream of water issues from the cave. It has been as·  
certained that the water trickles down from the roof of the 
cave, and the cooling of the air is supposed to be due to 
contact with the wet surface of the roof. 

• •• • • 
AN advertisement in the special sixty thousand edition of 

this paper, soon to be published, will reach a class of per
sons not accessible through the ordinary channels of news· 
pape: advertising. Sec announcement on another PBi6. 

The total oil product is now 3 4,560 barrels of 42 gallons 
each, every day. 

The number of producing wells in the entire oil region of 
Pennsylvania is about 5,000, and the average daily product 
per well is 7 barrels. 

A correspondent of the New York Tribune gives the fol· 
lowing interesting information : .  

BOUNDARIES OF THE OIL DIGGINGS. 

The northern extremity or rather the two northern extrem· 
ities of the oil prod ucing region are in the vicinity of Titusville 
and Tidioute, Pa. , from which points it extends in a south. 
westerly direction along the Allegheny River, though not 
following its COUTse strictly, down to Greece City and 
Millerstown, a distance in a straight line of about eighty 
miles. The " Old District" begins at the north, as given 
above, and ends at Parker's Landing, on the Allegheny River, 
and COmlJrises most of the old famous wells, including those 
of Pithole, which have figured so conspicuously in times gone 
by. The " New District " begins at Parker's Landing and ex· 
tends down to and includes the new wells of Modoc. The 
entire district is a rough farming country, and is traversed 
with lines of hills which, though no. remarkable for hight, are 
of mountainous character. Here and there are towns which 
though of moderate size, are " cities," those of Titusvill� 
and Franklin being the finest. 

THEORY OF THE OIL ROCKS. 

The present accepted theory in regard to oil'producing 
rocks is that they lie in series of belts, the general trend 
of which is from twenty ·two to twenty.three degrees east 
of north and west of south. But. there are minor belts that 
seem to run across the great belts, and even the most expe· 
rienced oil men are not very certain o f  the accuracy of their 
theories. One who has never visited this counily is apt 
to fall into the error of supposing that the number of wells 
that have been sunk is quite limited ; but the fact is that they 
may be numbered by thousands. They are seen everywhere, 
on hill and mountain, in valley, in mid river, in town and in 
country. And as most of these wells have gone to decay, 
and but very few are yielding enough oil to pay, and _as it 
cost originally from $5,000 to $10 ,000 to drill each of them, 
some estimate may be 9.rrived at of the amount of capital that 
has been dissipated. 

HOW OIL WELLS ARE SUNK. 
The business of drilling wells has now fallen almost en· 

tirely into the hands of professional drillers. When a man or 
a company has decided upon a well, and selected its site, 
the first step takpn is to put up a derrick, or, as it is termed 
here, a . "  carpenter's rig. " This is a framework, made mostly 
of plank, from 65 to 75 feet high, about 14 feet square at the 
bottom, and running nearly to a point at the top. Th e cost 
of a d errick ip about $800. ThE) tools used in drilling are the 
bit, whI ch is like any ordinary rock drill, but larger, being 
about three feet in length ; above that is the lI;uger stem ; then 
two chain links called the " jars, " and above that the " sInker 
bar. " This il> attached at the upper end to the rope which 
passes over a pulley at the top of the derrick, and thence 
do IVn to a large windlass outside of the derrick. The drilling 
is done by a steam engine with a crank movement, which 
keeps the drill at work day ar.d night, a man standing by in 
the derrick to give th@ tools more rope at proper intervals, 
and to turn the drill while it is operating. After the drill 
has reduced a certain quantity of rock to sand, it is drawn 
from the well up into the derrick, and the sand pump is low. 
ered and the sand is brought out, when the drill is again 
ins£'rted. 'rhe rope used'must be of the very best quality, and 
in digging deep wells it requires two ropes, as the sand very 
soon cuts them out. The expense is a very considerable one, 
being $400 for each rope. The tools for drilling that are 
now used weigh. 1 ,800 pound s, those that were first used 
weighing only 90 pounds. A good set of drillers will put 
a well down in about 65 working days, provided they have 
good luck and no accidents ; but it oftelltimes takes six 
months to reach the oil sand. 

ENORMOUS DEPTH OF THE NEW WELLS. 

The l'Ock in which the oil is found has a very decided dip 
from the north to the south, it being about sixteen feet to 
the mile. In the old or northern part, it is found at a 
depth of from four to seven hundred feet, whereas the new 
wells at Modoc are from fourteen to seventeen hundred feet 
deep, the expense of drilling one of the new wells being nearly 
double that of one of the old ones. The drillers generally 
know where they are by the kind of sand that they bring 
out. 

CHARACTER OF THE SEVERAL ROCKS. 

At Modoc, at a depth of about five llundred feet, they strike 
what is called the mountain sand rock,down to which they 
bore an eight inch hole. Here they know that they are 
below all fresh water, and they put in a casing, down to 
and resting on that rock, with an inside diameter of 5i inches. 
From there they bore, through the casing, the remainder of 
the well with a diameter of 5t inches, depending upon this 
shoulder of rock at the bottom of the casing to shut off the 
salt water, which is sometimes found in large quantities. 
The next sand rock of importance that is found is called 
the second sand, which lies at a depth of a little over twelve 
hundred feet and sometimes produces oil. This, however, 

THE NEW WELLS AT MODOC. 
The stream of oil from a flowing well is not continuous, 

but comes in pulsations , with occasional intermissions of 
entire stoppage of greater or less length. A good flowing 
well run's at first with great force, and t.he yield of oil 
is accordingly grea,t, but it gradually decreases in production 
until it ceases to flow at all, and thlls it must be pumped, 
after which the supply goes on decreasing until its yield will 
not pay the expense of pumping, and then it is shut down. It 
therefore requires ordinarily the constant drilling of 400 wells 
to hold the production up to the level of the demand. But 
at the present tim e  all drilling must stop except in the 
neighborhood of Modoc, because nothing less than a 200 bar. 
reI well will pay back to the owner the first cost, $8,000 to 
$10, 000 ,  with oil at the present p'ices, 80 cents per barrel at 
the welle. Wells that will yield 200 barrels a day are found 
only at long intervals, Modoc being at present the exception 
to this rule, and the richest oil deposit yet discovered in 
Pennsylvania. 

The first well that was sunk at Modoc was the Troutman 
well, which was struck last March. At first it averaged 
about 950 barrels a day, and it turned the attention of oil 
men in that direction. It, however, stood alone for over 
four months before any other wells were finished. Its 
present yield is about 3 00 barrels a day, and it is considered 
as holding out remarkably well. In July a number of other 
wells were struck, among which two of the richest were 
the Walt Thompilon and the Dean & Taylor wells. Their yield 
is now estimated at 650 barrels each per day. There are at 
this place 16 wells, all lying within a square mile, which now 
average 500 barrels each every twenty.four hours . The 
reports that the new oil wells of Modoc are materially falling 
off are not correct. It is the opinion of good experts that 
the yield of oil is even greater than it is reported to be 
by the producers themselves. I saw wells that were said to be 
giving 500 or 600 barrels a day which had every appearance 
of yielding 1,000 barrels a day. As a large number of new 
wells are being drilled in this deposit, the producers, 
being anxious to keep the price of oil as high as they 
can, are evidently underestimating the capacity of their 
wells .  

PRODUCTS O F  THE V ARIQUS DISTRICTS. 
Of the 34,560 barrels of oil now daily obtained, the First 

District, which is the latest development and includes all 
the big wells, furnishes 18,560 barrels, the Second District 
2,500 I -arrels, the Th�rd District 4,500 barrels, and all the 
other districts, containing the wells that furnished all the 
oil previous to 1870, 9 , 000 barrels, making a total as above 
stated of 3 4,560 , 

THE PIPE COMPANIES. 

As is well known, all the oil is delivered from the wells 
to the delivery tanks on the railroads through pipes. These 
pipes are laid generally upon the surface, and they run 
through valley and over mountain, and under rivers, the 
oil being forced through them by s team power. The longest 
pipe now in use is about 15 mil es in length. 

• •••• 
The Bridgeport Shirt Factory • ••• The Howe Sewing 

ltIachlne W erks. 

A correspondent in the Oommercial Adv6'I'ti86'1' gives 
the following interesting account of his visit to some of 
the extensive manufacturing establishments . in Bridgeport, 
Conn : 

Burlock & Co. , large shirt manufacturers, the writer states , 
employ about six hundred hands, and make one hundred 
dozen shirts per day, consuming three thousand yards of mus· 
Un and seven hundred of linen each day, and $9,000 worth 
of thread every year. One hundred sewing machines are 
constantly running, from seven o'clock in the morning until 
eight in the evt.ning. TheRe machines are worked by steam. 
and managed by young girls, the majority of whom are skilled 
per!ormers ; some of these experienced hands earn as high as 
$75 per month. Every part of a shirt is manipulated by 
different hands ; each piece is finished in a room designed 
for the kInd of work. It takes sixty women to make all 
the parts of a shirt, and yet it only requires two minutes to 
make this all important garment. From the time the cloth 
is first bro}lght into the cutting room, ther", is no rest for the 
fabric ; it i� tossed abo llt with lighting speed ;the changes made 
from one to another are really marveloufl, and, before you 
get over your surprise, the shirt is ready for the laundry, 
where it again flies abollt without stopping until it reaches 
the inspecting room, where it is allowed TO rest a few 
minutes, when it is carefully looked over, and, if there 
is the slightest flaw found anywhere in its m �nipulation, 
back it goes to the departme nt where the defect was made. 
We remained some thae in the ironing room, and were much 
amused to see the .way the. women ironed the bosoms, collars , 
and cuffs. The ilons are heated almost to a red heat ; they 
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are passed over the linen with very great rapidity, which is 
no sooner dried. than the ironer again wets the linen and takes 
anoth�r red hot iron. This drying and wetting process is 
repeated several times before the linen presents the desired 
glossy appearance. We asked Mr. Perkins what the secret 
was of putting on this much admired polish. The gentle
man smiled, and said : "It is nothing but elbow grease."  

After seeing how much labor and scientific work i t  takes 
to make a shirt, we drove over to East Bridgeport, and were 
escort,ed through Howe's sewing machine factory. This 
building has a front of 1 ,256 feet ; it is five stories high, and 
employs 1 ,500 workmen. They make 500 hundred machines 
per day. Every part of a sewing machine is a branch of work 
by itself, and is manipulated in a separate room under the 
charge of a foreman. We were very much interested in the 
needle department, which is under the charge of Mr. 
Thompson, a very pleasant and affable gentleman, who kind 
ly gave us many points of information. Twenty thousand 
needles are manufactured in one day . One hundred and 
eighty men and woman are employed in this depart
ment . From the wire steel coil up to the time when the 
needle is ready for use, it passes through fifty different 
hands. 

sells for about twenty sous a bottle, while the price Of the 
finer brands of the G�te8 d' Or is ten francs here, and proba
bly nearly as many dollars in New York, if it is possible to 
obtain them at all in all their native purity and strength. 
Both red and white wines are raised, llUt the red are gener
ally most liked and are best known abroad. Their delicate 
and delicious flavor and thelr exquisite bouquet are consid
ered, by connoisseurs , to be beyond rivalry. 

out intermediate casting, cooling, and reheating. The econ' 
omy thus effected is an imp'lrtant item in these days of close 
competition, and, in part, accounts for the success of these 
inland ironworks in competing with English makers of steel 
ar d in exporting the rails produced here to the United States .  
I t  i s  a matter of  wonder that this cooperation of  the furnace 
with the converter is not oftener met with, since there is no 
difficulty in making the arrangement, as a matter of engin
eering, and there must be many localities where the requis
ite capital may be obtained to take advantage of the natural 
facilities e;xisting for such an economical combination. 

------........... .. ------
LE TTER FROJtl UNITED STATES COJtlJtlISSlONER 

PROFESSOR R. �. THURSTON. 

NUMBER 16.  

PARIS, September, 1873. 
Since the date of the previous letter, we have made an ex

cursion into South France, visiting the immense iron works 
of La Creusot, and the great and busy city of Lyons. Our 
trip has occupied only four days, but we have seen and 
learned a great deal and have experienced much pleasure in 
that short period. 

During th .. year 1872, the total qUllntity of cast iron pro
duced in France is reported as 1 , 181,262 tuns, of which 
more than one million tuns has been produced by the 113 
blast furnaces 'which use coke fuel, and 178.571 tuns were 
the product of 115 furnaces using charcoal. The production 
of steel is given as about 140,000 tuns during the same year, 
the amount having doubled in the short space of three and 
a half years , and nearly trebled in about four years . This 
production is the result of the united labor of many estab
lishments ; but a single one, that of Le Creusot , is sending 
into market one third of the whole, and we should hardly 
have been j ustified in leaving France without visiting this 
place, even had it compelled far greater expenditure of time, 
money, and physical energy than it has demanded. We 
were also bound by our acceptance of the courteous invita
tion of its hospitable proprietor, M. Schneider, whom we 
had met as a colleague at Vienna. 

The day before leaving Paris on this expedition, we visit
ed the locomotive engine building establishment of 

CAlL & CO. 

on the Quai de Grenelle, near the Champ de Mars. We 
found there a fine collection of shops, employing between 
three and four thousand men in the manufacture of locomo
tives and of general work. We were received here with the 
utmost kinqness and courtesy, as we have been at all of the 
great manufactories that we have desired to visit, with ' the 
single marked exception of tlJat of Krupp, at Essen. The 
workshops of Cail & Co. cover an immense extent of ground 
just outside the city of Paris. They are all of one story in 
hight, the roofs are supported by iron columns and girde;,rs, 
and the interior is generally well lighted and ventilated by 
windows in the roof. 

The transportation of material from one part to another of 
the works is effected by cars upon a railroad track leading to 
all the workshops, the traction power being obtained from 
several light locomotives. In the setting-up shops, trav
eling cranes are well placed, and are in constant use , The 
work is generally very good, although some pieces were 
'hardly as well finished as was the average of that which had 
passed inspection, and it would not have been passed as sat
isfactory in our own l,eading shops. The boile,' work was 
quite good. We n.oticed one riveting machine here, but 
it would not compare favorably with those that we have seen 
elsewhere. In the forge shop the work was good. The 
heaviest steam hammer was said to have a drop weighing 
800 kilogrammes-1 ,760 PQunds. Judging from the fact 
that there were a hundrea draftsmen employed, we should 
concluae that work is not as well systematized as it should 
be in such a place, or as it is in our own establishments of 
this kind, and that alteration of designs must absorb a heavy 
percentage of the profits. It is possible that the variety of 
work done by Cail & Co. , which includes sugar mill work 
and every variety of machinery, may be good cause for the 
employment of so much profit-consuming labor. We were 
pleased to find here a neat chemical laboratory, an auxiliary 
too seldom appreciated by iron wor;ks proprietors. 

Taking the 11 A. M. train from Paris, an express running 
through to Marseilles, we enjoyed a very . pleasant ride 
through the heart of France, arriving at Le Creusot at 
9 :30 P. M. Our route, ahnost from Paris. to the end of our 
journey, lay through the beautiful and rich wine-growing 
districts, of which the produce is sent to a ll parts ' of the 
world. From Verrey to Dijon and Chagny, we were delight
ed with the beautiful scenery of the 

COTES D'OR, 

where are raised the finest wines of Burgundy, and which 
district is given its name from the exceptional value of . the 
product of its vineyards. The common table wine of this 
country, which would, with us, be considered a good wintl, 

The level lands of the valley through which the line of 
railroad passes, and the beautiful sunny hillsides on either 
hand, are covered, apparently, by one immense vineyard. 
This whole district, with an area of 250. 000 acres, is devoted 
to wine culture, and the annual production has an estimated 
value of fifty or sixty millions of francs-ten or twelve mil
lions of dollars. 

We dined at Dijon, the name of which town is familiar to 
all as one of the placeI' which obtained some celebrity during 
the late war. Here we met a veteran who had been partial
ly disablad in a skirmish with the Prussians in 18'i1 , and a 
bright young French student with whom we enjoyed a 
pleasant and instructive conversation until our change to the 
branch line leading to 

The steel rails made here contain four tenths per cent of 
carbon, and are as strong and tough, and as resilient, as any 
made in Europe. They are of Bessemer metal. Where a 
softer steel is required, the Siemens-Martin process is adopt
ed. I think that it was at Le ()reusot that this method was 
first made successful. 

In the magnificent Creusot exhibit at Vienna were some 
fine sa�ples of the product of this process, but we found 
the finest specimens here that we had ever seen. Such won
derfully ductile metal is precisely what is wanted to take the 
place of the weaker and less homogeneous metal, iron, for 

LE CREUSOT. thousands of purposes. These samples were said to contain 
Long before reaching the latter city, we could see, away ' ()IJ,Il .fourth of ?ne per cent carbon. . . 

across the country, great masse& of smoke rilling slowly from Eight �ew �lemenll furnaces are m course of constructIOn. 
the valley and floating across the hills, like heavy thunder The rolhng ml11� a:e very large and are un�sually well ar
clouds, obscuring large tracts' of the country which ' w:as ra�ged_ The bUlldmgs are nefot .and substantIa� �nd the �a
elsewhere beautifully illuminated by the bright light of the chmery strong and well �roportIOn�d. The drlVlng .engmes 
moon, then just past the full. As we finally skirted the are not w.hat we �hould, m the Ulllte� States, consIder the 
town and rushed toward the station, a sight burst into view best ,PossIble deSIgn, but are well b�ilt and are stron� and 
such as we had never before witnessed and to which no servICeable. The workshops contaIn. much old machmery 
verbal description can do justice. The ;ast clouds of smoke and S?ffie that is new and exceedingl;: credit able. The forge 
which we had been watching, miles away, were issuing from co�talns steam hammfilrs of all sIze� up to fifteen tuns 
the tops of myriads of chimneys and from the midst of weIght of drop ; �nd here, as well as m every other �epa�
numbers of great blast furnaces, which ruse, like so many ment, we sa� .evldence of good management and of mtelli-
towers of Babel, far above the surrounding building The gent sU'p�rvisIOn. . 
long structures, covering the rolling mills and the forges , We VISIted the offices and drawmg rooms, a�d found them 
were plainly seen through the gloom, lighted up by a :ruddy �ell con�t�ucted, pl�asant, and comfortable, Wlt� e-;ery P?S
glow from great masses of hot metal passing through the SIble fa.C1hty for dOIng WOlk and for commUlllcation WI:b. 
rolls, or by the brighter ll'lltre of scores of forge fires ; and on the varIOUS depax,tments of the works, The telegrap� IS 
the hill above and behind the works, barely revealed by the used very �xtenslvely for correspondence. B�fore leavmg, 
light of the partly obscured mo�n, we could see the popu- we looked Into th� houses where t�e locomotIves, used by 
lous town which has grown up here, founded and supported the �orks for th�Ir own transportatIon, were kept. There 
by this marvelous example of recent industrial progress. are SIxteen now m us�, and they are n?t fully equal to the 
A dull intermitted roar of escaping steam, the loud clatter wor�. They are plal�, power�ul machInes. �f the com.mon 
of gearing from the rolling mills, and the rumble of the con:mental type. of. �relght engme, and exhIbIt no speClally 
rolls, with the unceasing concussions of many steam ham- notIceable p.ecuharltles. 
mers, the sound of loud voices now and then rising above The workmg people here seem to have a more efficient 
the noise of machinery, and the barking of the numerous character and more i�dustrious ha?i�s than is usual with 
dogs in the city beyond, mingled and produced almost as French workme�, and Impress the VISItor very .favo�abl� by 
novel and exciting an impression upon the ear as did the the contrast whIch they �resent to the SluggISh, mactlve, 
strange and interesting scene upon the eye. workmen generally seen m Eu�op�. . 

A frugal and truly French repast of bread and delicious After a v�ry thorough examI�at.lon of thIS greates t  of all 
native wine was furnished at the humble inn at which we the French Ironworks, alter enJoymg the generous hospital
stopped for the night ; and we retired early, sleeping sound- ity of our host , a�d afte: a stroll about nis pleasant grounds, 
ly in beds as clean and comfortable as we ever found at an we took the evenmg tram for 
English country tavern, or in our own New England. Be- LYONS. 
fore we had finished our breakfast, our kind friend, the pro - We have not space in which to describe this fine city, or to 
prietor of this wonderful establishment, who had already give even the merest abstract of the memoranda gathered 
been informed of our arrival, called to take us in charge, here in the great center of the silk manufactures, where 70; 
and we spent the day in its exploration. I e  000 looms, in 10,000 establishments, support 140,000 per-

A century ago, this busy valley was a-deserted and sparsely sons, and produce a value of $60,000,000 per year. The 
tnhab;ted. spot, forming part of one of the least productive permanent Industrial �:xhibition, which was visited with the 
estates in France. The discovery of its mineral wealth at expectation of learning much that would prove of interest, 
that period was the commencement of its development, is a sad failure, although it opened so short a time ago un
by the erection of an ironworks, in 1782, which was sup- der such encouraging auspices. We saw there some fine 
p lied with coal from the beds beneath it and with iron ore castings, in Siemens-Martin stlilel ,  from the " Societe Anon
from the neighborhood. The machinery was driven by one yme de Gharente," and a six inch armor plat .. from Marv�l 
of Watt's earliest engines, which is still preserved at Creu- Freres, doubled up without crack, as stated, cold. Chevalier 
sot as an interesting relic. The early prosperity of Creu- & Grenier exhibit a compound portable  engine and boiler 
sot, �hen called Charbonnieres, was seriously checked by the with removable tubes and firebox, as at Vienna. The en
French revolution, and by the sublSequent uncertainty in po- gine governor was of the parabolic class, and the whole was 
litical matters ; but, recovering, acquired such extent, when a good piece of work. The immense buildings look barnlike 
purchased in 1837 by MM. Schneider, that its value was and empty, and we came away disappointed. 
fixed at 2, 700,000 francs , and its production was stated at Before taking the train back to Paris, we visited the obser-
40,000 tuns of coal and 6,000 tuns of iron . . The number of vatory on the hights of Fourviel'es, and spent an hour or 
workmen was not more than 1,200 to 1 ,500, and the popula- more enjoying a splendid panorama embracing many miles 
tion of Creusot was not much above 3,000. To-day we find of the valleys of the Rhone and the Saone, which have their 
15,500 people employed in the mines and mills, two thirds confluence at Lyons, and, a hundred miles away, over the 
of whom are cngaged in the latter. The establishment pro- eastern hills, taking in the hazy outlines of Mont Blanc. 
duces 50,000 tnns of steel rails annually, and the new works, Then, after an uneventful all night ride, we wele back in 
the construction of which is already begun, will, in a few Paris, ready to leave the continent ana to spend a few days 
months, largely increase this figure. Of iron rails, 20,000 in Great Britain. R. 1':[. T. 
tuns are turned out this year. A hundred locomotives and 
an immense quantity of other machinery are also included 
in the annual out-put of Creusot. 

There are twelve blast furnaces making ordinary and Bes
semer pig metal. The later furnaces are 20 meters-65 feet
high, while some of the older ones are 25 meters. The max
imum efficiency seems to have been found at an altitude 
which has been found best also in some portions of our own 
country. 

The Whitwell and the Cowper hot blast stoves have both 
been used. here, and the new furnaces have a stove which M. 
Schneider calls a hybrid " Whitwell , Cowper. " The temper
ature of blast is carried at about 600' Centigrade=1 ,080° 
Fah. The fuel is coke. from native coal raised on the prem
ises or at St. Etienne, where are mines which have the same 
ownership. The ores of the neighborhood make very good 
iron, but, for the Bessemer process, iron is made from ores 
imported from Africa. These ores are as pure and rich as 
the English Cumberland, and our best Missouri or Lake Su
perior ores. 

Here we saw, for the first time, the molten iron tapped 
from the blast furnace into ladles, which were drawn at 
once to the converters and the iron converted into steel with-

------------... � . •. � . •• ------------
THE ATLANTIC CABLEs.-The attempt of the Great East

ern steamer to lift and repair the Atlantic ocean cable of 
1868 has failed, owing to stormy weather, and the great 
ship has returned to England. The work is postponed until 
next year. The fault has been located at a point not far 
eastward of the banks of Newfoundland. The cable was 
successfully grappled and lifted several times. A portion 
of the original cable, that of 1858, was brought up during 
the grappling operation and found to be in a fair state of 
preservation. 

• • • • • 
THE Preece block system of electri� railway signaling is 

worked 0_1;1. the principl<l that the trains are to be kept a cer
tain unvarying distance apart. No train can advance until 
the signal is given that the line for the specific distance ahead 
is absolutely clear. 

• •• • • 
THE passengers carried by the railways of Great Britian 

in 1872 reached the enormous total of 423, 000,000. The 
total number carried in 1850 was only 78, 854,422. The in
creases is mainly owing to the construction of underground 
and other suburban lines leading out of the lar&,e cities. 
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AUTOMATIC CAR COUPLING. ratchet on its inner surface, a convex rib, A, on its rear 
The invention illu�trated in our engravings is a new form side, and a loop or socket" B. The pick or blade is a thin 

of car coupling, which, while it connects the cars automati- steel plate of even thickness, with its upper end bent to fit 
cally as they are 'brought together, allows of the uncoup- the notches in the clamp plate. 
ling of the vehicles from either their tops or sides. The de- In adjusting for use, the blade is placed upon the clamp 
vice is claimed to operate perfectly on the sharpest curves plate, its sloping end entering one of the notches, when both 
and steepest grades, and to bring the cars as closely together are applied to the stack, C. The lower wedge-shaped end, 
as the ordinary drawheads now used. It is attached to the D, of the stock, enters the loop or socket, B, of the clamp 
carriages in the usual manner, with perhaps somewhat more I plate, and the wedge-shaped lips, B, of the clamp plate fi

,

t 
up-and-down and sideways play. ' into corresponding channels formed in the ears, F, of the 

From Fig. 1 the construction will be readily perceived. A stock. It will be seen that a blow upon the cutting edge of 
is the drawhead of one car, made with a cav-
ity of sufficient size to receive the connecting .l�:n. l drawhead, B. Fitting into a recess in A, so 7' that its lower and hook shaped end may pro
ject down into the hollow portion, is a steel 
coupling block, C, which engages with an
other steel block, D, dovetailed and bolted to 
the drawhead, B. The block, C, is provided 
with a ring or handle at its upper portion to 
admit of its being readily lifted out by hand, 
when it is so desired, to uncouple the cars, 
while its movement is limited by a pin or 
screw, E, working in a suitable groove on its 
surface. When raised, the coupling block, C, 
may be held up by a pin placed in a hole 
therein and above the drawhead. 

Pivoted in a slot in the upper part of the 
latter is a bent lever, F, of which the forward 
arm enters a slot in the coupling block, so that, 
by suitably operating the lever, said coupling .l!'iJ. 3 block may be easily lifted up, and the cars 
thus uncoupled. This is effected by a chain, 
G, attached to the upright arm which, passing 
over suitable rollers, connpcts with one lever 
near the top of the car and with two other 
levers attached to the sides of the vehicle. 

The draw bar, B, has a collar, H, to prevent 
its being forced too far into the opposite draw-
head when the cars are brought together. 

A point claimed as of considerable advan
tage in the invention is the facility with 
which it may be adapted to connect with and 
in the same manner as the common form of 
drawhead. In the forward part of the bum-
ber, A, is a hole for a coupling pin which secures one end of 
the link. The other extremity of the latter slips over the 
coupling block, D, where it is held in place by a square angle 
bar, I. One portion of this bar drops into a square though 
somewhat inclined hole in the drawhead, B, at J, and its low
er extremity, being notched, locks itself in. This will be 
more clearly understood from the section shown in Fig. 3. 
The horizontal portion 6f the bar, I, simply rests along the 
top of the drawhead, B, and terminates in an end angled to 
fit the corner of the block, D, thus securely confining the 
link. 

Patented through the Scientific American Patent Agency, 
September 2, 1873. For further particulars regarding pur
chase of interest in the patent, etc. , address the inventor, 
Mr. Franklin E. Howard, GAneseo, Livingston county, N. Y. 

- .-. -
CUMMINGS' IMPROVED MILL PICK. 

The invention herewith illustrated is a small pick, de
signed for both furrowing and cracking, or for light and 

Fig.I 

1U;.3 

11. 

heavy stone dressing. The principal advantages are the 
firmness with which the blades are held, the manner of let
ting the same down, to compensate for wear, and also the 
facility with which they may be changed. The latter is an 
important feature, as it is often necessary to remove blades' 
for sharpening as many as one or two hundred times in dress
ing a mill or a run of stones. Two sizes of the implement 
are made, one for furrowing and the other for cracking. 

Fig. 1 represents the entire pick ready for use. Fig. 2 is  
a stationary stock bearing the handle, and Fig. 3 is a detach
able clamp plate. The latter is a thin metal plate, having a 

HOWARD'S AUTOMATIC CAR COUPLING. 

the blade will force the clamp plate and blade upward , and 
cause them to embrace the stock with great power. The 
more powerful the blows upon the stone, the more firmly, it 
is claimed, is the blade confined in its place. To remove the 
blade the implement is reversed, and the opposite end of the 
clamp plate struck on any solid substance, when both clamp 
plate and blade will be instantly released. 

AR the blades are abraded by use, they can be let down in 
the ratchet until worn out, They are tempered along the 
entire length, and only require grinding to sharpen. 

Patented June 24, 1873, by Mr. Jotham Cummings, of 
West Charleston, Vt. ,  by addressing whom further particu. 
lars regarding sale of rights, etc. , may be obtained. 

• ••• • 
The Effects or , Worry. 

That the effects of worry are more to be dreaded than 
those of simple hard work is evident from noting the classes 
of persons who suffer most from the effects of mental over
strain. The casebook of the physician shows that it is the 
speeulator, the betting man, the railway manager, the great 
merchant, the superintendent of large manufacturing or 
commercial works, who most frequently exhibits the symp
toms of cerebral exhaustion. Mental cares accompanied 
with suppreseed emotion, occupations liable to great vicissi
tudes of fortune, and those which involve the hearing on the 
mind of a multiplicity of intricate details, eventually break 
down ihe lives of the strongest. In estimating what may 
be called the staying powers of different minds under hard 
work, it is always necessary to take early training into ac
count. A young man, cast suddenly into a position involv
ing great care and responsibility, will break down in circum
stances in which, had he been gradually habituated to th e 
position, he would have performed its duties wichout diffi
culty. It is probably for this reason that the professional 
classes generally suffer less from the effects of oversttain 
than others. They have a long course of preliminary train. 
ing, and their work comes on them by degrees ; j,herefore 
when it does come in excessive quantity, it finds them pre
pared for it. Those, on the other hand, who suddenly vault 
into a position requiring severe mental toil, generally die be
fore their time.--'-Ohambers' Journal. 

------------�.� .. ,� ... ------------
HAMILTON'S CONTINUOUS SELF·FEEDING PERMEATOR. 

The object of the device herewith illustrated is to inject 
tallow, oil, or similar material, into the steam in an engine 
cylinder, and thus, by thoroughly permeating, to lubricate 
the vapor and, consequently, the machinery with which the 
same comes in contact. The invention is an ingenious appli
cation of the needle principle, the supply orifice being not 
over one thousandth of an inch in diameter, so that the lu
bricant is driven in, in the shape of fine mist or spray. Pro
bably the most important advantage claimed is that the ap
paratus will continue to supply oil even after steam is shut 
off, as in cases of locomotives on down grades, etc. How 
this is effected will be noted as we progress, in the descrip
tion which follows : 

The chamber, A, and distributing bolt, B, Fig. 1, are cast 
in a single piece of any suitable metal. In the bolt are ori
fices through its wall, leading to the channels formed by the 
intermediate space between the needle, C, and its interior. 
At the end of the bolt is arranged a conical discharge orifice, 
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in which is the steel pointed valve spindle or needle. The 
relative diameters of the needle and opening are such that, 
when the former is screwed down so as to shut off all fur
ther flow of the lubricant, its point projects beyond l he hole 
and into the cylinder, eo that the orifice is, by this mean s 
always kept free from incrustation. The needle spindle 
passes through a stuffing box, at D, and is rotated by the 
hand wheel shown. At E is a socke� bearing, to which is 
secured, by means of a screw, a bearing 'plate for retaining 
the cup in proper position beside the steam chest or cylin
der. 

The oil is poured into the cone-shaped 
vessel, F, in the center of which is cast a 
vertical tube, E, shown in section in Fig. 2. 
The interior of the latter , is threaded to 
receive the screw, H. In the bottom of the 
receptacle are made annular supply chan
nels, I, and along said screw, H, is cut a 
groove, as shown, to serve as an air pas
sage. The screw, H, forms a screw plug 
valve, and terminates in a hollow spindle, 
K. The surface of the female thread in 
tube, G, extends below the discharge ori
fices, I, of the supply chamber, and also 
below the inlet or escape openings of the 
air passages, so that each can be opened and 
closed at pleasure by simply turning the 
plug valve. The tube, L, of the sediment 
cock (Fig. 3) is screwed into an opening at 
the base of the chamber, and is formed, 
with a female thread, within a small valve 
chamber into which the oil flows through 
the short passage shown. The valve plug, 
M, is conical at its end, and has a passage, 
throughout its length, opening by branches 
into the valve chamber. 

The apparatus being secured to the cylin
der or steam chest., oil or other lubricant, 
is poured into the cup, the valve plug, H, 
being elevated to such a position as to leave 
the lower orifices of the channels, I, and 
air passages open. The air then will es
cape as the liquid flows in, a point of ad-
vantage, as it is claimed to give the engi
neer control over the cup, whether the en

gine is in motion or not, and with no risk of his getting scald
ed with boiling oil or tallow. 

When the chamber, A, is filled, the plug, H, is screwed 
down, thus cutting off the supply. The needle spindle, 'J, 
in bolt, B, is then caused to open the orifice leading into the 
cylinder. The lubricant passes into the bolt, B, through the 
orifices in its walls" and is discharged, as before stated, in 
spray-like form. The steam also enters the chamber, A ,  
through the same, pJifices, but, becoming condensed, falls to 
the bottom, and lifting the lighter lubricant, keeps the lat
ter in condition r�dily to flow to the tubular section of the 
bolt, B. It is stated that when the cup is emptied the amount 
of oil drawn off is just equal to the capacity of the cham
ber, and tlmt the lubricant must, consequently, be always 

above the bo.t and in condition to be fed through the open 
ings. The mere action of the valves, therefore, when steam 
is shut off from the cylinder, it is claimed, is sufficient to 
bring the oil away, so that the lubricant is supplied just 
when the facings become dry and cutting begins. 

To draw off the contents, it is only necessary to turn the 
valve plug, M, and thus a,llow the sediment, etc. , to escape 
through the opening through its center. 

Patented June 24, 1873, to Mr. William Hamilton. For 
further information address William.. HIII:nilton, & , Co. , Box 
379, Erie Pa. 

. 
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IMPROVED LUBRICATOR. 

We illustrate in the accompanying engraving a new lubri
cating device, claimed to ensure a continuous and econom
ical flow of oil or similar lubricating material into the cylin
ders of steam engines, and, besides, to possess many.improve
ments and advantages in general construction. 

The oil is poured into the cup, A, Fig. 1, and 
descends by the glass tube, B, into the circular 
receptacle shown. At C, the apparatus is at
tached to the cylinder, the steam from which, 
when the valve, D, is opened, passes up the 
tube, E. This tube is movable in the direc
tion of its length and is held tightly in stuffing 
boxes, as indicated in the sectional vit;lw of its up
per portion, Fig. 2. G is the condensing surface, so 
that the steam, emerging from the end of tube E, 
fills the intermediate space between said tube and 
the inner periphery of G with water. It is clear 
that, by moving tube E up or down so as to bring 
its upper end nearer or further from the cover of 
G, the condElllsing surface will l)e decreased or 
augmented so that less or more water will pass hy 
pipe H, and mingle with the oil in the reservoir. 
The effect of this addition of water is to displace 
the oil, raising the latter bacc{ through glass tube 
B and pipe H into G, and thence down tube E into 
the cylinder at C. The glass tube, B, affords a 
convenient means for the engineer to perceive the 
amount of oil in the apparatus, and also to know 
when the water entirely displaces the lubricating 
material in the reservoir, a fact indicated by its 
appearance at the bottom of the tube. There is 
an opening in the lower part of the reservoir which 
communicates through pipe I and valve J with 
the bent conduit shown, thus allowing the contents 
to be drawn off at will. The valves at J and at A 
are provided with screw thread collars, which se
cure them in place and through which their stems 
freely work. This is designed to obviate the diffi
culty, which arises when the thread is on the valve 
stem, in screwing the plug down on its seat in case 
of any foreign material stopping the way. With 
the present arrangement, the collar is the securing 
portion, while the stem may be turned aronnd so 
as to grind the valve into its seat. 

absolute alcohol until the reaction no longer takes place. 
From the quantity added it is easy to calculate the percentage. 
If the spirit tested is above 66 ·8, water is added from a grad
uated measure until the starch paper turns blue, and the 
percentage calculated fro m the quanthy of water added. If 
potassium be thrown upon alcohol of specific gravity 0·830. 

i'i:;. l 

POWER'S IMPROVED LUBRICATOR. 

The inventor informs us that he has had this device in use I it takes fire ; bnt with spirits of specific gravity 0 ·823 and un
for some time past and has experienced uniform success. der, it will not take fire. 
The flow is constant and unobstructed, while the expendi
ture of 011 is reduced to a minimum. The construction is 
strong and durable, and the apparatus generally appears to 
us as showing considerable ingennity as well as being well 
adapted for its pur-
pose. 

Patented through the 
Scientific American Pa
tent Agency, January 
7, 1873. For furtber 
particnlars address the 
inventor, Mr. James 
MeL. Power, Port 
Townsend, Washing
ton Territory, or at 
W a r r e n, Trumbull 
connty, Ohio. 

Testin g �lcohol. 

It · is customary to 
obtain the percentage 
of absolute alcohol and 
water in mixtures of 
alcohol by taking the 
specific gravity with a 
hydrometer especially 
adapted to the purpose 
and called an alcohol
ometer. When a liquor 
contains sirups and ex
tractive matters, the 
specific gravity fails to 
indicate the amount of 
alcohol present. In 
such cases it has been 
necessary to distil off 
the alcohol and then 
measure it. 

• ••• • 
THE JAPANESE DEPARTMENT AT VIENNA; 

Among the most interesting displays of Oriental produc
tions at the Vienna Exposition is the Japanese department. 

Here are exhibited the choicest articles of workmanship, em
bracing those forms of art which, for ages, have satisfied 
the popular tastes of Japan, but which, under the rapidly 
improving ideas of her people, will soon for ever disappear_ 
Remarkable sea monsters of grotesque form, bil ds, vases, 
globes, etc. , having the appearance of solid materials, ela

borately adorned, but in reality composed of pa
per, stretched and supported on bamboos, sur
prise and interest the visitor on every side. The 
display of Japanese trappings for horses, vehi
cles, saddles, bridles ,  and equestrian equipm ents 
is quite extensive and includes many peculiar 
forms. For example, instead of a stirrup like 
ours, the Japanese use a piece of wood bent I\t 
a sharp angle, to one end of whbh the stirrup 
strap is attached, while the foot rests on the por
tion belo w, which hangs horizontally. The stir
rup is beautifully decorated. The wealthy Ja
panese, when they ride, present a gorgeous ap 
pearance, the animal being covered with gold
pl ated straps, bridles, and fringes,  whi le the dress 
of the rider is adorned with golden emblems, 
and his belt filled with costly swords. 

The show or Japanese arms is very fine, espe
cially the collection of swords. 'These are of cu
rious forms and elaborate workmanship, great 
pains be ing taken in the ornamentation ·of the 
hilts. The steel is of splendid quality. 

In their mental power and readiness to appre
ciate the ideas and appliances of modern nations, 
the Japanese are decidedly in advance of other 
Eastern peoples ; and now that the government is 
so fully committed to the re-education of the peo
ple, on the basis of Western civilization, the na
tion will soon take a high rank. Large numbers 
of Japanese young men, from the prominent 
families of the Empire, are now being educated 
in Europe and this country. At the Vienna Ex
position a special delegation of Japanese students 
and officials are employed to copy and procure in
formation about everything which they consider 
to be useful for introduction into Japan. 

. _ -
POTATO BLIGHT AND ROT. 

Dr. Thomas Taylor. of Washington, D. C. " 
communicates to The Lens the result of experiments upon po
tatoes, for the examination into the chemical and struc
tural theories of Dr. Lyon Play fair and the fungoicl views 
of several leading mycologists. Among other tubers, one 
half of a potato brought from Santa Fe, New Mexico, was 
placed in water with a diseased specimen and the other half 

in water to which su
gar had been added. 
An Ohio potato was 
similarly arranged ,  
and the effect o f  al
lowlrig it thus to re
main for a consider
able period noted . 
On the twentieth 
day, the Ohio speci
men had entirely 
dissolved, while the 
Santa Fe potato was 
uninjured. Compar
ing th e portions i n  
th e sugared water, 
the Ohio tuber ap
peared a mass of in
fusorial life, myce
lium, and budding 
spores, with a strong 
odor. no starch cells 
being discernible. 

The New Mexkan 
specimen showed 
few infusoria, and 
the starch graIl ules 
arranged in cellu
lose, between. which 
bundles of mycelium 
and budding spores 
appeared in profu
sion. No liberated 
granllles were visi
ble. Since the seex
periments, other nor
thern and eastern 
varieties have belm 
tested by fungoid so
lutions in contraf t 
with some of the 
New Mexican varie
ties, giving like re
sults, clearly demon
strating the superi
ority of the Santa Fe 
potatoes, over all 
others thus far ex
amined, in respect to 
their powers of re
sisting fungoid and 
infusorial action. 

In these cases, and 
also where no alcohol
ometer is at hand, or 
the quantity of the li
quid is too small to 
float one, Vogel's me
thod may be employed. 
He found that, when 
dry starch paper was 
dipped into a solution 
of iodine in alcohol of 
66·8 per cent or over, 
the starch was not 
turned blue. If the 
spirits contained less 
than 66·8 per cent ahSD
lute alcohol, the paper 
is immediately blued. 
To apply the test to 
weaker alcohols, it is 
only necessary to add THE JAPANESE DEPARTMENT; AT THE VIENNA SHOW. 

We note that the 
government is .about 
to test, by samples 
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of  every variety of potato from the a bove mentioned local. 
ty, their anti- fungoid qualities in the open field and in con· 

ira$t with the usual varieties grown in that secti:m of the 
c ountry. 

------------__ .�I .� . .. -------------
TliE NEW EXPLORATION OF TliE AMAZON RIVER, 

BY PROFESSOR ORTON , ---UP THE AMAZONS. 

No. 3. 

A THOUSAND MILES ON THE GREAT RIVER. -SCENERY. 

A voyage on the Amazons is excessively monotonous. A 
vast volume of smooth, yellow water, floating trees and 
grass, low, linear-shaped islets, a dark, even forest, the 
shore of a boundless sea of verdure, and a cloudless sky 
with occasional flocks of screaming parrots, these are the 
general features. No busy towns are seen along the banks ; 
only here and there a palm hut or Indian village, half bur
ied in the wilderness. No mountains break the horizon, 
only a half a dozen table-topped hills ; and while many 
bluffs of red and yellow clay are visible, they are exception
al, the usual border being low alluvial deposits, magnificent
ly wooded, but half the year covered with water. The real 
grandeur, however, of a great river like this is derived from 
reflecting upon its prospective commercial importance and 
immense drainage . A lover of Nature, moreover, can never 
tire of gazing at the picturesque grouping and variety of 
trees with their mantles I lf creeping plants ; the wild , un
conquered race of vegetable giants ; the " reckless energy of 
vegetation," compared with which the richest woods on the 
Hudson are a desert ; the dense canopy of green, supported 
by crowded columns, branchless for fifty or eighty feet ; the 
parasites and undergrowth struggiing for life ; the broad
leaved bananas and gigantic grasses ; tbe colossal nut and 
pod-beariug trees ; and above all the hundreds of species of 
pa1ms, each vying with the other in beauty and grace. 
Through s uch a densely packed forest flows the Amazons 
witb ali the grandeur of an ocean current. 

In giving our voyage up the great river to its source among 
the Andes, we shall touch only at representative points, and 
confine ourselves mainly to such commercial and industrial 
facts as will be likely to interest tbe practical man. From 
Para to Santarem, fhe first town of importance, is 543 miles. 
Tbe passage can b"l made by steamer once a week, sometimes 
oftener ; fare, $25 ; , time, four days. Twenty hours after 
leaving tbe capital, tbe steamer stops at the little village of 
Breves on the south west corner of the great island of Mara
j6. Rubber is the chief article of export. Here begins a 
labyrinth of narrow channels connectiug the Amazons with 
the Para ; and as the forest is usually luxuriant , the sail 
through to the Great River is tbe most memorable part of 
the whole voyage. Here the palms are seen in all their 
glory ; the slender assai: and jupatl with their long, plume

like leaves, the mlritl with enormous fan-like leaves, and the 
bussu with stiff, entire leaves, some thirty feet long. The 
blanks are frequently bordered with heart.shaped arums and 
waving arrow grass, or with plantations of the cacao tree 
and mandioca shrub. 

The first view of the Amazons is disappointing, as it is 
nearly filled up with islands , but where the Xingil comes 
in, it sbows its greatness, -being ten miles wide. At the 
mouth of this tributary is situated the pretty village of Por
to de Mos, now numbering but 800 souls , but destined to be 
an important center in the rubber trade, while the country 
up the Xingu is admirably adapted for coffee. Passing the 
singular hills of Almeyrem and the righ tly named village of 
Monte Alegre, famous for its cattle, we reach 

8ANTAREM 

at the mouth of the Tapaj6s. This ambitious but, to an 
American, sleepy looking city is the half-way station be
tween Para and Manaos, and is now aspiring io become the 
capital of a new province, to be called Baixo-Amazonas, ex
tending from Obydoli to Gurupa. It is not thriving, how
ever, barely maintaining its old number of 2,500 souls. Of 
these about 2,000 are Indians, Negros, and mixed, including 
two hundred slaves. The situation is beautiful, lying on a 
green slope facing the clear Tapaj6s, with undulating campos 
and flat-toppt d hills in the rear. Three or four long rows of 
low, whitewashed , tiled houses, with less than half a dozen 
two. storied buildings and one Jesuit church, make up the 
city. There is a " Collegio " for boys and girls, tbe former 
department having fifty students varying in age from eight 
to sixteen, and a course o(four years for tbe study of gram
mar, arithmetic, geography, history, French, Latin, algebra, 
and geometry. Just now there is a couflict betweeL the Je. 
suits and the Masonic order, the government siding with the 
latter. The priest decla' ed from the pulpit he should obey 
Rome rather than Rio. The climate of Santarem is delight
ful, the trade winds tempering the heat (which is seldom 
above 83') and driving away all insect pests. The chief dis . 
ease5 are syphilis and fevers. Dr. Stroope, au immigrant 
from Arksnsas, is the sole physician. The soil in the imme
diate neighborhood is sandy and poor ; but inland, especial
ly, where the 

AMERICAN COLONISTS 

have located, it is exceedingly fertile, rice, for exa�ple, hav
ing a yield of seventy.five bushels to the r,cre, and tobacco, 
one thousand pounds. The great want is a labormg class ; 
there are too many shopkeepers and too few workers. Yet 
such as are willing to work can be hired for fifty cents a day. 
One paper, a foot square, is published weekly. The follow
ing prices will give  some idea of living at Santar�m :  Wheat 
flour (mostly from Harper's Ferry, U. S.) costs $16 a barrel ; 
and New York goods generally sell at three times their orig
inal value, the chief addition be ing made at the custom 

house at Para. Agricultural implements are at double their 
price. Butter (all from England and the United States), 80 
cents a pound ; Holland chee�e, 75 cents ; Newfoundland 
codfisb, 20 cents a pound ; Lowell domestics , from 25 to 40 
cents a meter ; sawn lumber, $20 a hundred. Of home pro · 
ductions, cacao sells in the city from $2. 10 to $2.20 an arro
ba (32 lbs . ) ; coffee from 16 to 24 cents a pound ; sirup (no 
sugar is made), 40 cents a frasca (5 pints) ; maize, $2 a bushel ; 
cacha!)a rum, 50 cents a gallon : peanuts, $2 a bushel ; Bra
zil nuts, $1.50 a bushel ; farina, $5 a bushel ; tobacco, $1 to 
$1.25 a pound ; lime, $3 a barrel ; pork, 35 to 40 cents a 
pound ; beef, 7 to 9 cents a pound ; hides, at the ranchos, 5 
cents a pound, at Santarem, 7 cents a pound, at Para, 12 to 
14 ; cattle, at the ranchos, $15 to $20, at Santarem, $25 to 
$28, at Para, $35 to $50 ; horses, at the ranchos, $35 to $40, 
at Santarem, $40 to $50, at Para, $50 to $100. 

The best paying business at Santarem would be in the 
manufacture of brick, leather, and lumber. The only ar
ticles manufactured are caju wine, cacha!)a, soap, and 
lime. Nearly all the following exports, given in tbe order 
of their valuation, come down the Tapaj6s : Rubber (about 
7,000 arrobas annually), cacao, hides, dried beef, fish, farina, 
salsaparilla, tobacco, guarana, copaiba oil, Brazil nuts, tal 
low, cattle, horses, and lime. Coffee, sugar, and rice are 
imported from below, although hardly allY part of the Am · 
azons valley would produ ce more. Rubber gatbering has 
not only killed agriculture, but drained the district of 2,000 
inhabiLan ts. 

Santarem is of interest to the American reader as it was 
selected for colonization by emigrants from the Southern 
States. Most of the colonists have left, only six families re
maining ; but these contain nearly all the enterprise and in
telligence of the motley party that left Mobile in 1867. 
These have chosen their plantation� on the slopes of the hills, 
six miles south of the city, and are astonishing the Brazili ·  
aus with the results o f  their industry. The land i s  rated at 
22 cents an acre ; but practically the colonists enjoy " squat· 

ter sovereignty," pre-empting a square mile, and paying no 
taxes except on exports. They can sell their improvements, 
but not the land. The soil is black and very fertile. It beats 
South Carolina, yielding, without culture, 30 bushels of rice 
per acre. Sugar cane grows eight feet high, or twice tbe 
length of Louisiana cane, and fully as sweet. Sweet pota
toes grow nat urally ;  indeed it is impossible to exterminate 

the plant. Broom corn and cotton grow luxuriantly. In
dian corn does not mature well ; turnips gro w finely, but do 
not come to seed ; grapes do well, but the ants devour them. 
The following 

VALUABLE VEGETABLE PRODUCTS 

abound at the American settlement : abio, ata, pine apple, 
pikia, papaw, araca, inga, abacati, bread fruit, orange, ban
ana, cocoa nut, peach palm, cupuassu, caju, cara (or yam, 
four or five kinds), three kinds of mandioca, tomato, pepper, 
ginger, Brazil nuts, tonka bean, sugar cane, sweet potato, 
squash, Lima bean, rice, tobacco, indigo, and pita ; wbile in 
the dense forest we find the following trees, many of them 
unknown to commerce, but furnishing the richest cabinet 
woods or timber : itailba (often 60 feet high and 4 feet 
through), cedar (specimens of which occur 100 feet high and 
7 feet in diameter), jutaM (a very hard, dark wood, used for 
sugar mill rollers, etc. ,) sapucaya (resembling hickory, the 
clear trunk of which is often 50 feet high), loira (the pine of 
the country), moira-pushuva (similar to black walnut), cuma. 
ru, sapupera, maeacauba (very close grained), acariuba (very 
durable), javana, rosewood, pracuuba (very hard), pao-mu
latto, pao-prito, pao.d'arco, and andir6ba. With Nature so 
generous, with a healthy location at the outlet of the rich 
Tapaj6s, and, though 500 miles from the sea, accessible to 
Atlantic vessllls of heavy tunnage, Sant.arem is SUle of a 
brighter fQture. From Santarem to 

MANAOS, 
the capital of the upper province of Amazonas and the sec
ond city in magnitude on the river, is 460 miles . 'rhree vil
lages of importance are passed in this voyage : Obydos 
(seated beside a bluff on the " narrows, "  where the river, con
tracting to a strait not a mile wide, has a depth of forty 
fathoms and a current of 2'4 feet per second) exports con. 
siderable cacao and Brazil nuts. Villa Bella, insignificant 
in itself, is the outlet of a large and rich inland district, ex
porting cacao, guarana (from Manes), piraracu fish, bast, 
Brazil nuts, tonka beans, tobacco, coffee, caferana, copaiba 
oil, hides, and beef, but importing almost every necessary of 
life. And Serpa, built on a high bank of variegated clay, 
nearly opposite the entrance of the Madeira, has a deep wa. 
ter frontage, where vessels might easily dispense with 
lighters, montarias, etc. But wharves and piers are yet to 
be on the Amazons . The excuse for not building t,hem is 
that the great difference between high and low water (50 
feet) precludes their construction. We think any experi · 
enced mechanic from the North could easily show that piers 
on ·the river are among the possibles, and at the same time 
reap a fortune for himself. One is greatly needed at Mana
os, where sometimes twenty-five steamers unload every 
month. 

On the left bank of the dark Rio Negro. ten miles from its 
jnnction with the Amazons , stands the St. Lonis of Brazil, 
the city of Manaos. The site is admirably located fm either 
residence or commerce. It is uneven and rocky, twenty 
feet above high water mark. The river in front is deep 
enough for the Great Eastern, 3nd its banks for hundreds of 
miles are packed with It luxliriant forest of valuable tre6)s . 
The soil is fertile in the tropical sense ; and the climate is 
Neapolitan, Nature having left little to be desired in this re
spect. We did not see the mercury rise above 93° at mid
day, and the nights are invariably cool, with but few mos-
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quitos. The country around i�  quite romantic for the val. 
ley, being undulating and covered witb picturesque vegeta · 
tion ; while the igarapes or canoe paths winding through the 
forest are among the most beautiful features in the Amazo
nian landscape. 

The city, for a long time stagnant, is now rapidly improv· 
ing. A� we saw it in 1867, it was meanly buil \, witbout a 
show of enterprise, without a hotel, and not 3,00v inhabit
ants. It now numbers 5,000 souls, with 17,000 in the dis ·  
trict, a mixture of Brazilians, Portuguese, N egros, Indians, 
Italians, Jews, Germans, and English ; it has a fine cathe
dral, to cost, wben completed, $200,000, and a President's  
palace in process of construction ; two hotels and a market, 
beside many elegant private houses. The city is lighted 
with 500 kerosene lamps, has day and night schools, with an 
Episcopal Seminario, three newspapers, one daily ; and one 
two horse carriage, which is advertised " to let, rain or 
shine. "  But there is neither bank nor book store. 

Agriculture, as everywhere on the Amazons, is dead ; even 
farina, the bread of the land, is imported from Para, although 
this is the mand ioca country. In fact, there iR a constant 
lack of food in the city. 

PRICE OF LABOR AND PRODUCTIONS. 
The only productive industry w(Jrth mentioning is seen in 

one steam saw mill, one brick and tile establishment, and 
onf) soap factory. Masons and carpenters get from $2.50 to 
$5. 00 a day ; pilots $100 a month ; and physicivns $5 a visit. 
The daily " Commercio de Amazonas " costs $10.00 a year. 
Hotels, $2 per day. The following prices, current tbe pres
ent month (August), will serve to illustrate life a tbousand 
miles up the Amazons : Cacao, $2.20 an arroba ; tonka beans, 
20 cents per kilogramme ; puxurl (nutmegs), 90 cents per kIlo
gramme ; guarana, 68 cents per kilogramme ;  Brazil nuts, 5 
cents per kilogramme ; copaiba oil, 70 cents per kilogramme ;  
fish glue, 90 cents per kilogramme ;  dried meat, 21 cents per 
kilogramme ; dried pirarucu fish, 23 cents per kilogramme ; 
vanilla, 45 cents per kilogramme ; indigo, $2 per kilogramme : 
salsaparilla in bundle. 80 cents per kilogramme ; tucum 
thread, $1 .00 per kilogramme ; tallow, refined, 90 cents per 
kilogramme ; rubber, from 56 cents to 85 cent" per kilo
gramme ; rubber, in liquid, $2.53 per kilogramme ; aguar
dente (cane rum), from 15 to 20 cents a liter : tapioca, 20 cents 
a liter ; piassaba, in the rough, 12 cents per kil'Jgramme ; 
piassaba cord, 50 cents a centimeter ; piassaba brooms, $1 .60 
a dozen ; estop a or bast, 9 cents per kilogramme ; hides, 26 
cents per kilogramme ; cotton hammocks, from $5 to $14 
each ; tucum hammocks, feathered , $45 ; cedar logs, $1 per 
metAr ; cedar or itauba boards, sixteen feet long, eight inches 
wide, unplaned, $18 a dozen ; cabinet wood in boards, 45 
cents a meter ; steamer fuel, $20 a thousand sticks, each 
weighing on the average fifteen pounds* ; native brick (8 X 6 
X 2 inches) and tiles, from $50 to $75 a hundred , at Para 

$35 ; the ordinary red sandstone rock, which abounds in the 
vicinity, unworked, 75 cents a cubic foot. 

DUTIES AND FREIGHTS. 
'rhe provincial duty on liquors is 25 per cent ; on rubbei , 

12 per cent ; on fish, 5 per cent ; on all other articles, 10 per 
cent. If exported, 5 per cent extra is collected at Para, be
sides fees. Rubber collected in Pe!'u and Bolivia pays no 
d uty. Steamer freight between Manaos and Para, on rub

ber, 25 cents an arroba ; on coffee and cacao, 24 cents an ar 
roba ; on Brazil nuts, 35 cents a bushel ; on brick, $20 a 
thousand ; cotton, 30 cents an arroba ' hides 20 cents each , 
crude piassaba, 25 cents an arroba ; s�lsaparilla, 30 cents a� 
arroba ; tobacco, 25 cents an arroba ; b<?ards, $3. 30 per 
dozen ; b8eves, $7. 50 cach ; horses and mules , $10 each. 
Freights between Manaos and San Antonio on the Madeira ' 
on rubber and Sdlsaparilla, 40 cents an arroba ; cacao, coffee: 
dried beef and tallow, 32 cents an arroba ; Brazil nuts in 
ffiacks, 35 cents a bushel ; hides 25 cents eacn. To Hyutana
han on the Purus, the tariff is about the same. 

The produce of the Rio Negro and Solimoens does not stop 
at Manaos, but goes directly to Para, and must be purchased 
there. This is owing to the fact that Para merchants have 
put the producers under obligation, so that producers up the 
river cannot sell at an intermediate place. But Manaos is 
determined to become independent of Para ; and the project 
of a through line of steamers from Manaos to Europe is on 
foot. With a healthy climate and fertile soil, a �ituation near 
the mouths of four great rivers, the Maderia, Negro, Purus 
and Jurua, and having water communication with two thirds 
of the continent, this city has commercial advantages un
surpassed. What it wants is an even and generous legisla-

tion and an industrial class . JAMES ORTON. 
• I • • •  

Honors to Operatives and Foremen . 

The Society of Arts and Manufactures, Vienna, has issued 
134 silver medals, with diplomas, to operatives and fore . 
men, recommended for the honor by employers wbo were 
exbibitors at the Exposition. 

The distribution is as followR : 
United States of America . . . . . . . .  ' "  . . . .  . . .  5 
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Italy . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  9 
S witzerland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Belgium . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . 5 
Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Portugal . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . .  ' "  5 
Denmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Sweden . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  " 7 
Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Greece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i3 

*Cutting wood for the steamers is very lucrative. Many will soon go into 
the business with steam or horse power and make fortunes. The forest is 
free to all . The great difficulty in ascending high up certain tributaries is 
not so much the lack of water as the lack of fuel, there being no ane to 
cut it. 
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T;ij. ot SteaID. Oanal Boats on the Erie CaD aI, In 

Oompetltlon Cor the State Reward oCOne Hundred 
ThousaDd Dollars. 

The trial of steam canal boats on the Erie canal, in coin
petition for the $100,000 prize, came off between Syracuse 
and Utica, N. Y. , on October 15 and 16 .  

The members of the State Commission present at the trial 
were Van R. Richmond, George Geddes, John D. Fay, E. S. 
Prosser, Daniel Crouse, W. S. Nelson, and George W. Chap . 
man ; also D. M. Greene, engineer in charge, and H • . A. Pe
trie, Secretary of the Commission. 

The boats were required to be able to carry 200 tuns of 
cargo, besides their motive power, and to make an average 
of three miles an hour. But none of the boats made this 
time, and none can claim the reward. 

The following is a brief description of the five competing 
boats, their machinery, etc. 

THE WILLIAM BAXTER 

J tittttifie .)mtritau. 
1. That it is quite impossible to invent any machinery that 

will propel a boat carrying two hundred tuns at a less cost 
than when moved by horse power, with the present dimen
sions of the canal. 

2. That boats, as now .  constructed, are too large for the 
capacity of the canal, their progress being retarded by natural 
and well known laws relating to space for the displacement 
of water. 

3. That as the law requires that inventions shall be of a 
character making them practical for superseding horse power, 
an award is not likely to follow the test. 

4. The law requires a speed of at least three miles an hour ; 
and as none of the boats made that time, an !lward cannot be 
legally made. 

• • • • • 
SEE announcement on another page for a special edition 

of the SOIENTIFIO AMERICAN. �ixty thousand copies to be 
mailed gratuitously, postage prepaid, to manufacturers, ma
chinists, contractors, and others engaged in industrial, 
scientific, and mechanical pursuits. Parties having ma
chinery or new inventions to sell will find this an unusual 
medium to advertise their cases. 

.. ... -
ERRATUM. -The address of Mr. Dlttenliaver, the inven 

tor of the wood filling described on page 186 of our cur 
rent volume, is Napoleon, Ohio. aud not Chapalear, Ohio1 

.. tttm �mtdtau aud btdgu lattut�. 
ImJ>roved Oheck Runner. 

28 1 
Improved Revolvlnlr ' Fire Arm. 

William H. Pb1l1p, Brooklyn,  N. Y.-Thls Invention relates to the combl · 
nation of a sliding pawl bar and a series of pawls wltb a series of revolvin g 
cartridge cylinders arranged on the same axis, and provided with spiral an d 
and straight gro oves to enable them to be turned in succes.lon. whereby, 
when one cylinder Is exbausted, lt sets �be next one In mo tion, and ceases 
Itself to rotate. Tbe Inventloll al.o consists In connecting the pawl bar 
and series of pawls with the b ammer. 

Improved Spring Rockl nlr Ohair. 
Frankl1n Oblobester, Ml1waukee, Wis . -This Inven tion relates to the con

. truction of that class of rocking chairs whlcb have the station ary legs or 
stands, with wblcb tbe seat Is connected, by springs, whlcb allow It to have 
a rocking motion ; and consists in tbe pecuUar mode of applying a pl& te 
spring to tbe front of seat at the rear, and to tbe mlddle of back. 

Improved Reel for Skeininlr Silk. 
Robert Simon, New York clty.-For crossing the threads of " greges, 

thro wn, raw, and soft silks, and o ther threads or yarns, In skeining tbem, 
to prevent the tbreads from mixing and knotting togetber, and tbus save 
mucb loss oj time and waste of material In winding from the skeins upon 
bobblns, ln consequence of the breaking and snarl1ng oommon to the ordi
nary mode of skelulng, lt Is proposed to have a wide reel with, say, six arms 
and as many l ongitudinal bars, ln tbe outer sides of whlcb are small trans
verse groOVes. In oombinatlon with said reel tbere are one or more tra 
versing guides to lay the thread on tbe reel, tbe guide being operated so 
tbat it wllJ cross the tbreads at Intervals between some of tbe bars-say, 
every secoud pair-and lay them para\lel,  or nearly so, between tbe others, 
and at tbe same time shift at each revolution of the wheel by a slow for
ward and backward motlon, independent of the crossing motion , so a s  to 
lay tbe tbreads paraIJel and not directly upon each other, and tbus con· 
struct dat skeins with crossed threads. 

Improved Oenterlnlr Ohuck. 
George H .  MlJler, Binghamton, N. Y . -Tbls Is .. n Improved cbuck for cen 

terlng shafting and other work to be turned In a lathe, and consists In a 
frame formed of IIrms crossing each other, and provided wl tb slots to 
receive the clamping dogs, a crank and pinion and ratchet mechanism for 
moving the dogs to ward or from eacb other and boldlng tbem at any point 
and of a cen tral tube and a punch working thNugh tbe same. 

was built especially to compete for the prize. She is 96 feet 
long and 17 feet beam, and has much sha rper lines than 
the ordinary canal boats. Her bottom is perfectly fiat, and 
her sides, stem, and stern, vertical. The outlines of the im
mersed portions of her bow and stem are the same. She 
has an overhanging deck at the stern to protect her propel
lers, and with 200 tuns of cargo she draws 5J feet water. 
Her machinery consists of a Baxter upright boiler, and a 
pair of Baxter compound condensing engines, 7x12 and 
12x12. Her boiler is 6 feet high, 46 inches diameter, and has 
152 two inch fiues, and a grate surface of 7 feet. She is 
propelled by 2 three bladed twin screws, of 4i feet diameter 
and 4 feet pitch. The amount of coal consumed in running 
from Syracuse to Utica, a distance of 56 miles, was 830 lbs. 

THE PORT BYRON. 

This is a. full sized canal boat of the ordinary outlines, but 
with a recess or trunk, extending along the center of the bot
tom of the boat and terminating in an opening, cut in the 
stern for the reception of the paddle wheel. This paddle 
wheel is 10 feet in diameter and has eight feathering p ad
dles made of boiler iron. The wheel is driven by two 12x24 
horizon�l non -condensing engines, which are set on the 
quarter. The amount of coal consumed from Syracuse to 
Utica was 4,450 lbs. 

John Haggerty, Oorry, Pa.-Thls lnventlon consists In providing the base 
portion of the loop or runner with projections, to prevent the same turning . 
on Its axis,  and 11\c combining therewith a SCl'ew and disk (or wasber) 
whlcb are appl1ed to the opposite side of tbe strap or head piece of the 
bridle. 

Improved Cotton Press . 
Paul Wl111ams and Robert A. Wlll1ams. Winona, MI.s .-Thls Invention 

consists of joints In tbe Serews wblcb work the follower,  whereby tbe lat· 
ter can be swung conveniently away from over tbe case. to a\low of fi l Jlng 
the case with tbe cotten or other material to be pressed. 

Improved Oar OoupUnlr. 
William F. Senior, Ripley, Ohlo.-Two arms are placed In the cavity of the 

hopper-shaped conpllng box. The forward. endS of the arms are rounded 
olf, alld rest against concave shoulders formed In the forward parts of the 
sides of the box, where they are securely pivoted to said box, the said 
shoulders project ing Inward sutll.clently to prevent the forward ends of the 
arms from Delng struck by the entering coupling bar. Springs are placed 
between the rear ends of the arms and the sides of the box, and are de· 
signed to hold the rear ends of the said arms pressed Inward or toward 
each other. The ends of the coupling bar are rounded 011', an d have shoul· 
ders formed upon their Sides, so as, when pushed In , to force the Inner eRds 

THE OENTRAL OITY. of the arm. apart. As the shoulders of the end of the coupling bar pass the 
This b�at is built somewhat eharper at the bow than the ends of the arms, the springs force the arms Inward, so that the shoulders 

ordinary boats. She is 96 feet long and 17 feet 4 I'nches 
of the said coupling bar may rest against the ends of the arms, which thus 
sustain the draft. In the cavity of the box Is formed a recess to receive 

wide ; and she is driven by two common paddle wheels the coupling bar and center It,  so that it may bear equaIJy upon the arms. 
placed in recesses cut in the stern. These wheels are of Ii Upon the Inner ends of the arms are formed projections, between which Is 

feet diameter, and are driven by a 10x17 horizontal engine. placed a block, so that the arms may be forced apart to release the coupling 
bar, by turning the said block, which Is thus protected from Jielng struck The boiler is 16 feet long and 4 feet diameter. The peculi- by the entering coupling bar. The block Is attached to the end of a crank 

arity of this boat consists in an arrangement for raising and whlcn passes up the platform of the car, so that tbe arms may be forced 
lowering the paddle wheels and machinery, so as to. obtain an apart to release the coupling bar by turnlnll' the same. When the crank Is 

uniform immersion of paddles without rega' rd to the draft of 
released, a spring brings tbe block paraIJel with the projections of the arm •• 
With this construction, when the cars are being run together, should the water. · This adj ustment is accomplished by means of four end of the coupling bar drop too 10w, It may b e  raised and held In proper 

vertical screws, on which the entire machinery, engine, and position by the attendant from the platform of tbe· car by means of a rod 
boiler, rest. The amount of coal consumed from Syracuse having a hook formed upon Its end, or from the top of the car, by uelng a 

to Utica was 7,280 Ibs. longer rod. Tbe cars may thus be coupled without danger. By suitable 
construction, the cars can be readily uncoupled when under headway. 

THE O. O. POPE Improved Nut Look. 
is a regular canal boat of the largest size, to which the screw Homa, d O. Lowe, Nortb east, Md. , assignor to hlmself and John B. Haley, 

propeller and machinery are attached without any cutting ' 
of same place.-Thla lnventlon is an Improvement In the class of nut locks 

h in which a metal plate Is placeu ln a recess of the wasber of tbe nut, and away of t e hull of the boat. A common screw is placed on Its endS bent up against tbe sides of the latter. The improvement relates 
the outside of the stern in a triangular frame, and an Up- to tbe combination of a waBber provided with projections on its under 
right shaft and gearing connect this with the engine. The Side, and two straight grooves In its face (tne same crossing each other at 

propeller wheel is raised and lowered by means of a screw to ' 
right angles) , and a sheet metal locking plate ,  wbose form Is tbat of a Latin 
cross, to adapt It to Ilt In said grooves, and thus form a double lock fer the 

suit variable depths of water. The engine is 10x12, and nut. 
with the boiler. occupies but 12 feet , of the length of th� 
boat, at the stern. This boat has a steam windlass attached, 
which is,.ust:d in hoisting cargo and pulling the boat in and 
out of locks. The amount of coal consumed from Syracuse 
to Utica was 3,454 1bs. 

THE WILLIAM NEWMAN 
is on about the same model as last year, but has a Hubbard 
hydraulic propeller in place of her old screw. She has an 
horizontal tubuLr boiler, 8 fpet long and 44 inches in diam
eter, and a grate surface of 13 feet ; and she is driven by a 
single 12x12 upright engine. The propeller is 4 feet 8 
inches in diameter and 3 feet long_ The amount of coal con
sumed from Syracuse to Utica was 4,500 pounds. 

The boats left Syracuse, October 15, as follows : 
William Baxter • • . _ • • • . . .  _ . • • •  _ • . . . . • • • •  _ • • •  _ 6 : 23 A. M. Port Byron • • .  _ • • •  - - • - • • . • . • . •  _ . •  _ • .  _ • • •  • • • • •  9 ' 15 
Central City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ; 16 C. C. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 : 00 "" l�::"'m Newman . . . . . . . . . . � . . . . . . . . . . . . . . .  " 11 : 19 

They arrived at Rome as follows : 
William Baxter . . • • . . . • • • • . . • • • .  " 9 :  26 P. M., October 15. C. C. Pope . . . _ • • • • . .  _ • . . • • • .  , • . . . •  5 : 30 A. M., " 16. Port Brr�n . . . . . . . . . . . . . . . . . . . . . . .  6 :  09 " 
Centra Clty . . . . . . . . . . . . . . . . . . . . . .  6 :  55 " 
W illiam Newman . . . . . . . . . . . . . .  ' "  8 :  53 

The boats left Rome as follows : 
William Baxter . . • • • • • • • • •  _ • . . • • . . . 9:45 P. M., October 15. C. C. Pope . • • • • . • • . • •  _ . .  _ • • • •  _ • • • • • .  8:40 A. M., " 16. Port Byron . . . . . . . . . . . . . . . . . . . . . . . . . 9:00 ". Central City • • •  " • •  _ • . • • • • • • • • •  _ • •  ' . 9:10 William Newman . . . . . . . . . . . . . . . . . . . 9:50 

The boats arrived at Utica dock, 
'
October 16 : 

William Baxter . . . . . . . . . . . . . . . . . . . . . . . ; • . . • • • •  C. C. Pope . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . _ Port Byron . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . 
W
Central City . . .  " • . • . • • • . • • . . • .  _ . • •  _ . . . • • . . • • .  illiam Newman . . . . . . . . . . . .1 . . . . . . . . . . . . . . . . . _ 

2:30 A. M. 
1 :22 P. M. 
2:15 
2:18 
2:31 " .  

The detentions of the various boats along the way were 
very great, the total detentions of the Newman alone being 
about five hours. 

The Syracuse JOU'f'n(J,Z gives the following conclusions 
drawn from remarks made by several of the commissioners : 

Improved Stamp Mill foJ." Ore8. 
Gl1es S .  Olin, Deer Lodge , Montana Ter.-Tbe object of this Invention Is 

to improve the m achines now In ule for crushing quartz In the process of 
lliinlng. The cam shafts are supported In boxes on the uprights. There are 
rubber springs on the stamp .tems,  w blch are compressed by the cam as 
tbe stamps ,Ise and react to give the stamp a quick downward movement. 
Tbe stamps are placed on the bypotenuse of the triangular bed, and the 
coarse quartz is fed througb a hopper under tbe most elevated stamp, which 
has tJo.e coarsest screen. After undergoing the stamplug process within 
this screen, the quartz Is spouted under the next stamp, whose screen 's 
liner, and from this It Is spouted under the last stamp, and wben It passes 
from the last and Iln;,st screen It has been reduced to powder. Tbe quartz 
faUs by Its own gravity from one stamp to anotber through tbe spout.  
Tbls Is what Is called spoutlllg the quartz from one stamp to the otber. 
The screens not only Increase in Ilneness as tbe quartz descends , but also 
In speed, and are reduced in 11ft from the ilrst to the last stamp. By reduo
Ing the 11ft and Increasing tbe speed of th e l ower stamp., the latter are 
made to work nearer the die s .  

Improved Bead B and. 
Daniel MoXIlinou; Wappinger's Falls, N. Y., aSsignor to Elias Brown, of 

lame place�The haud Is made In one plece, lli tbe form Of a bOW, of horn, 
rubber, or any other suitable material, and Its extremities "re prcvlded 
with books the otll.ce of which Is to hook Into the hair of the wearer; so as 
to bind and ornament the same. 

Improved Ohandelier Oenter. 
Josepb Kintz, West Meriden, Oonn . ,  assignor to blmself and P. J. Clark, 

of same place .-Tbe Ilrst featRre of the Invention. c01lslsts In a construO' 
tion of the center In such manner that tbe lower part 'can be readl1y low· 
ered away from tbe upper part. and the center thereby opened to allow 
the arms to be put in without entirely removing the lower part, although 
the lower knob, which, together wltb the rod and upper knob, se cures the 
parts togetber, be removed. The second part consists of tbe arrangement 
of the hooks on the inner ends of the arms by which they are secured to 
tbe center. Tbe third part consists ,of openings In the lower part of tbe 
middle portion of the center, ln connection with the contrivances for s e 
curing t h e  hooks of t h e  arms to fac11ltate t h e  connection of them , a n d  se_ 
curely hold them when connected . The fourth part consists of a bearing 
Ilange projecting from th e under side of the top part of the. center to se · 
cure tbe upper books of tbe arms : and the Ilftb part consists of a c onnec
tion of the suspending rod to the center, s o  as to prevent I t  from turning 
wheu screwing tbe knobs. 

Improved Oan for Paint, etc. 
011ver E. Walker, Oinclnnatl, Ohio,  ass:gnor to .blmself and Oharles F. 

Stites, of same place . -This lnventlon consists of a paint can composed of 
a metal cyl1nder wltb wooden heads at each end, secured, by a Ilange of 
the cylinder end. turned over the outside and a bead raised on tbe lnslde of 
the cyl1nder against the Inside of the head, by Impressing a groove In the 
outSide of tbe cylinder. One of the heads has a large opening through it 
to allow of putting in and removing the paint,  and a  plug Is used to close 
the hole. 

. 

Improved Oock tor Drawlnlr B eer. 
John Moll'et,  New York clty.-The drawing cock Is dtt el!. Into tbe bead 

from the insid e ,  and a plug is  Iltted In the Inside extension.  Tbe outside 
extensi on Is sborter than tbe cblne of t1&e barrel. Tbe ventl1atlng cock 18  
Iltted In tbe side of tbe barrel directly over tbe drawing cock, with Its plug 
also Insid e' of tb e barrel. Tbere Is a vent passage thro ugb tbe cock, and .. 
eorrespond'ng passage throngb tbe 1llug, also an extension of the plug out 
tbrough tbe cock, for the appl1 catlon of a wrench for turning the plugs . A 
rod connects the two plugs, for turning One by tbe otber. Said rod Is capa. 
ble of a Slight endwise motion In the plug, and a spring is arranged w l ' h  It 
and said plug to Keep both plugs tigbt on tbelr seats. By turning the plu 
one way to open the draWing cock, tbe vent1latlnlf passages wlll be bro 
Into I1ne, so as to admit the air ; but by turning tbem tbe other war th, . 
passages will remain closed wbl1e tbe drawing cock is opened .  so tbat 
ventilating passages may be o pened or not. at will. 

Improved Water Oooler. 
Thomas Smith, Brooklyn, N. Y.-Tbe object of tbls lnventlon Is to so 1m· 

prove tbe water cooler In common use tnat pure water or otber I1quids may 
be cooled and drawn olf for use without the admixture of Ice water and its 
Impurities. It �onslsts In arranging tbe receptacle for the I1qulds as a 
casing around the Ice chamber of tbe co oler, providing It with an Inclined 
bottom and 8 1 0ucet at the lowe st point tbereof. A teed opening or fun
nel at tbe top admits the liquid. 

Improved Griddle. 
Samuel Kennedy, Allegheny Oity, Pa.-Thls invention consists of a grid· 

dIe for baking pa ncakes having a hoop or Ilange projecting downward 
from tbe edge of the lower side, t o  elevate tbe griddle above the stove 
top' and Inclose a bot air space for equalizing the heat thro ughout the 
whole area of tbe griddle. The Invention also consists of a damper, In 
combination wltb this elevate(l griddle and hoop or Ilange , for regulating 
tbe heat within tbe Ilange by opening or closing passages through It.  

Improved Wheel for Vehicles. 
Obarles W. Spayd, Wllkesl!arre, Pa.-Thls Invention consists In tbe com. 

bined spoke socket and fel\y Clip o f  a wheel, bavlng one end of the socket 
circular, but gr&dually changed In sbape to an oval to ward the feBy to a\low 
the spoke to be wedged. 

Improved Bru8h Washboard and Roller. 
Isaac Hussey, Ironton, Ohlo .-Tbls Invention relates to the application of 

bristle brushes In the operation of wasblng. A roller Is empl oyed that is 
made botb to rotate and reciprocate over tbe clothes,wblch are tbemselves 
spread upon a stationary subjacent brush. In using the machine, tbe arti
cle I. spread upon the brusb, and the roUerbrusb moved gently up and down 
upon It, said brush being Immersed In the suds between eacb downward anll. 
upward movement. 

Improved Washinlr Machine. 
James H. Hili, Booue, lowa.-Thls Invention consists of a reotangular 

tub with corrugated or ribbed bottom and sides. mounted on trunnions at 
the sides on a suitable stand, s o  as to oscillate In Its longitudinal plane . 
with several loose balls of wood placed in it on the clothes to act In con
junction wltb tbe water to e1!ect the washing of the clothes.  The tub is  
oscillated or swung on Its  trunnions by the attendant t o  cause the necessary 
motion of the water, baU s ,  and clothe s .  

Improved liIewlnlr Machine Power. 
Alfred W. Oocbran, Eufaula, Ala.-This Invention consists of a sewing 

macblne mounted on the operator's rocking chair, and having its pitman 
connected to tbe wall 01' other stationary object. so that, by rocking tbe 
cbalr, the pitman gives rotary motion to the driving wbeel of tbe machine 
The sewing machlae table, divested of tbe stand ordlnarl1y used, ls mounted 
on the arms of tbe cbair In front o f  tbe operator, and swings forward and 
backward In unison with him, 10 that no Inconvenience In managing the 
work ari ses from the rocking motion .  Tbe pitman Is, by preferen ce , 
atta8hed tc the stationary support on the borizontal plane of the crank 
sha�t ; but It may vary from It eltber way to some extent wltbout material  
ellect. Tbe crank sbaft Is arranged at the front of tbe cbalr and paraUel 
with i t .  

Improved Means 01 Adjustina- Paddle Floats. 
Juan B; Baptlsta, N e w  York clty.-The novelty of this frame and "rrange ' 

ment of the paddles consists of tbe upper and lower parallel cross bars for 
supporting the paddles vertlcaily between them, and the fasteulng of tbe 
paddles In tbem by keys, or otber eqnlvalent devices, driven or screwed In 
boles In the paddles above and below the cross bars, the paddle s  bavlng 
several holes at dllferent hlghts . By simply taking out tbe keys or bolts ,  
sblfting the paddles up or down, and pu tting eald key or bolts  In again, tbe 
paddles may be readily shifted to any required condition. Tbus tbe paddles 
are adapted to be cbanged wltb special fac111ty, as often as may be req ull'ed 
Iii the navigation of rivers, bays, and other water courses having nunrer!)u� 

. sand bars.�.nd other sballow places. 

IDventlons PateDted .In · England by AJDeJ."itlan .. . 
rOomDl1ed from tbe Commissioners of Patents' Journal:! 

From September 22 to September 27, 18'l3. Inclusive. 
BOOT HEEL STIlI"FENEa.-J. W. Hatch, Rochester, N. Y. 
OAR WHlIEL, ETO.-J. K. Sax, Pittston, Pa. 
PEAT Fm:L .-W. 81 Tisdale, New York city. 
PURIFYING SUGAR, ETO .-J. M. O .  Tamln, New York city. 
ROLLING STEEL AND bON.-D. J. Morrell, John stown, Pa. 
SILVERING Mloa.- W .  M. Marshall, Philadelphia, Pa. 
SWITOlI, :mTO.-W. Wharton , Jr., Ph1ladelphla, l'a. 
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�u�int�� and fl,tr�'nal. 

l'he OharfJefor lnBertion under this head i8 $1 a Ltne. 

Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof andElastic and very Cheap. 
Send for Circular of Pricee and Certificates. New York 
City 011 Co . , 116 Maiden Lane, New York, Sole Agents . 

Root's Wrought Iron Sectional Safetv Boiler. 
1,000 in use. Address Root Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Lane's Monitor Turbine Water Wheel at 
the Fair of the American Institute. See advert's, p. 284. 

The Jilz Well Auger is the best thing in 
the world for prospecting for coal and ores and boring 
wells. Address Wen Auger Company, St .  Louis, Mo. 

"'anted-Manufacturers for the Best Com
bined Hay Rake and Tedder in,use. Light, simple, dura
ble and cheap . Principle new. Has taken First Pre
miums wherever sh@wn. Testimonials, Illustrated Cir
culars, &c. , sent by C. La Dow, So. Galway. N. Y. 

Wanted-A Second Hand No. 3.  Fowler 
Press. Address Iron , Room 19, No. 430 Walnut St., Phlla . •  

See the Barnes Foot and Steam Power Scroll 
Saw, at Fairs American Institute, New York, and Chi
cago Industrial Exposition. 

Ii'or Sale, cheap-A vertical res awing ma
chine, in good order, Roff and Huntingto:H's make, pril}e 
$800 . Enquire at 18 Cortland St., in trunk store, N.Y, 

An Inventor of fine Steam Enginery to pro
pel and steer present N. Y. & Erie Canal Boats, will 
show model to a party who might take chief or sole in
terest, low. Address, with references, Walter King, 
Richmond, Missouri . 

Stationary and Portable Steam Engines and 
Boilers. Send for Circular. Clute Brothers & Co., Sche
nectady, N. Y. 

W oodburytype-or Photographs in perma
nent fnk, on paper and glass .  Specimens on exhibition 
at the Fair of the American Institute. Used largely hy 
Machinists and Manufacturers. Send for Price list to 
Am. Photo·Relief P'tg Co. , 1002 Arch Street, Philadel
phia, Pa. J. Carbutt, Manager. 

One of Root's No. 4 Rotary Blowers for Sale. 
Used two years. J. H .  Sternbergh, Reading, Pa. 
Stave & Shingle Machinery . T .RBailey &Vail. 

Patent on a powerful popular Microscope 
for Sale. Address James H. Logan, 12 Cedar Avenue, 
Allegheny, Pa. 

Chicago Exposition-See Abbe's Bolt Forg
ng MachIne and Palmer's Power Spring Hammer, there 
on eXhibition. S. C. Forsaith & Co., Manchester, N.H. 

Nobody will buy the metal Truss with its 
pitiless Iron Finger. The New Elastlc Truss, 683 Broad
waY, New York, holds the rupture easy till cured. Pres
sure all around the body' 

Engines, Boilers, &c., bought, sold and ex
changed. All kinds constantly on hand. Send for cir· 
cular. E. E. Roberts 52 Broadway, New York. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hoisting and conveying material by iron cs b]e 
VV.D.Andrews & Bro. 414 Water st.N. Y. 
Cabinet Makers' Machinery. T.RBailey&Vail. 

Sewing Machine Needle Machinery-Groov
ers, Reducers, Wire Cutters, Eye Punches, &c. Hendey 
Brothers, Wolcottville, Conn. 

Buy Band Saws and Saw Benches of Gear, 
Boston, Mass. 

Key Seat Cutting Machine.T.RBailey & Vail. 
English Roof Paint, all mixed in oil ready 

for use, 50c. a gallon, 116 Maiden Lane, N ew York. 
Patent Petroleum Linseed Oil works in all 

paints as Boiled Linseed Oil. Price o"ly 50cts. a gallon, 
116 Maiden Lane, New York . 

Patent Chemical Metallic Paint-All shades 
ground in oil, and all mixed ready for use . Put up in 
cans, barrels, and half barrels . Price, 50c., $1, and $1 . 50 
per ilaJ . Send for card of colors. New York City 011 
Company, Sole Agents, 116 Maiden Lane , New York. 

Horizontal Engines, the Best and Cheapest, 
at Gear's, Boston, Mass . 

We sell all Chemicals, Metallic, Oxides, and 
Imported Drugs ; also, " Nickel Salts " and Anodes fef 
Plating, with full printed directions on Nickel, in pam· 
phlet form, which we man, on receipt of ftftycents, free. 
A Treatise on " Soluble Glass " we mail for $1 also . Or
ders will receive prompt attention by addreSSing L. & J. 
W. Feuchtwanger, 55 Cedar Street, New York. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arny, 301 and 303 Cllerry Street, Phiiadelphla, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures,very accurate . T .Shaw ,913 Ridge aY.,Phil. 

For patent Electric Watch-clocks, addrees 
Jerome Redding & Co. 30 Hanover Street, Boston,Mass . 

Catalogue on Transmission of Power by 
VVlre Rope. T. R. Bailey & Vail. 

2 to 8 H.P.Engines,Twiss Bros .N.Haven,Ct . 
At American Institute and Chicago Exposition-Boult's Unrivaled Paneling, Variety Molding and 

Dovetailing Machine. Manufactured by Battle Creek 
Machinery Company, Battle Creek, Mich. 

Wanted-Some good Stove Patterns amI a first class Moulder . E. Q. Dutton, Cato, Cayuga Co.,N.Y 
�anted-A Reversing Oscillating Engine; cyhnder about 6x12 . Address, with description and 

price, Box 559, Owego, Tioga Co. , N. Y. 

S. R. shoul1 paint bis lron fence according t';-the di· 
rections on p. 295, vol. 28 .-R. R. R .  should correspond 
with a boat builder.-A. D. B .  will find the manufac· 
ture of collodion described on p. 171, vol. 28.-C. C. D. & 
Co. should write to the inventor, whose address we 
gave on p .  407, vol . 26 . 

I. N. P. asks : What does the word bacteria mean, and what . is its origin ? Answer ; Bacteria are 
vegetable forms or life of the lowest order. They are 
mere pOints of organized matter, Hable to appear in any 
solid or fluid substance containing vitalized '!latter. 
The Greek bacteria means a staft or support, but the ety
mology of the word as applied to organic life 18 unknown 
to us. 

E. N. M. asks : 1 .  What meaning have the small capital letters placod on the four corners of the 
postage stamp of Great Britain ? 2. How many volumes 
were there In your old series ? 3. What is the difference 
between a sulphide and sulphate ? Answers : 1. They 
are merely for the guidance of the engravers of the 
plates. 2. Fourteen . 3. A sulphate Is a componnd of 
sulphuric acid with a base a sulphide is one of hydro· 
sulphuric acid with a base. 

C. H. G. asks : How can I make an elastic 
clear varnish ? Can india rubber be dissolved in alcoho], 
and how ? Answer : India rubber cannot be dissolved 
in alcohol. Its proper solvents are, ether, chloroform, 
or, better, bisulphlde of carbon . An elastic varnish can 
be made by dissolving 1,. ozs. lndla rubber, cut as small 
as pOSSible, in 1 pint of bisulphide of carbon. 

S.  P.  & Co. ask : How can we deposit bright 
copper on nnpollshed cast iron by dipping ? Answer : 
Use a solution of sulphate of copper 3� ozs., sulphuric 
acid 3,. ozs., and water from 1 to 2 gallons .  Small arti· 
cles cau be conveniently coated by jerking them about 
in sawdust or bran soaked In the above described solu· 
tion. 

P .  S. asks : 1 .  How can I get hazel nut 
stains out of a linen shirt bosom ? �. Is there such a 
thing as a miner's compass?  Answers : 1. Soak the 
spots with a strong solution of oxalic acid, and then 
throw the acid away, as it Is a poison. 2. You can get a 
miner's compass at any optician's store. Very small 
samples of any substance can be sent by mail. 

A. R. G. says : We are having some trouble 
in taking the oxide off sheot Iron. We are working now 
with a lead tank, � illch thick, placed In a 
wooden tank ; but it continual1y leaks. We use the 
oil of vitriol and water beated by a jet of steam ; but 
when we solder the cracks, It eats the solder off. Is 
there any other material that will do to make boxes ? 
We have tried "'ooden boxes, but cannot keep them 
tight. What is the best process to take the oxide ofi 
sheet iron , so that it will answer for tinning and gal 
vaaizing ? Answers : You are using a good material and 
process for removing the oxide from the surface of the 
iron. Ttle trouble with the lead lined tank can be reo 
moved by burning or melting the edges of the sheet 
lead together by the blowpipe, Instead of soldering. 
This is done In the erection of sulphuric acid chambers 
by men called Ii lead burners," with some one of whom 
you should communicate .  There I s  consequently no 
necessity for casting so expensive a contrivance when 
ordinary sheet lead, enclosed in wood, can be made to 
answer. 

N. O. A. asks : How can I tell gold from 
other metals ? How can I ascertain the fineness of 
gold ? Answers : Metallic gold can be almost invariably 
distinguished by an experienced eye by its rich yellow 
color. Touch it with a drop of strong nitric acid and 
notice whether any oxidation, etfervescence, etc., takes 
place. If no effect is produced, the article may be con· 
sldered as gold on the outside. This test Is, of course, 
only a very partial one, as the gilded sham jewelry may 
withstand it. To ascertain the fineness of gold, that Is, 
how much real gold there may be In or on a gilded metal 
or alloy, the speeimen must be analyzed by a chemist. 
This can be done by dissolving the gold material in aqua 
r,uia, and afterwards precip,tatlng the gold by a solu· 
tion of protosulphate of iron (copperas) . The preclpi. 
tate (washed, dried and gently heated) is weighed as 
pure gold .  

B. F. D. asks : Is there anything that will 
take the stain of nitrate of silver from the hands as well Mining, Wrecking, Pumping, Drainage, or 

lITigating Machinery, for sale or rent. tree advertisement, 
Andrew's Patent, inside page. as cyanuret of potassa, and be less poisonous ? Answer : 

Tool Chests, with best tools only. Send for ;:ra� soiution of the hyposulphite of lime, potash, or 
circular. J. T. Pratt & Co., 53 Fulton St . ,  New York . 

Lathes, Planers, Drills, Milling and Index J. W. asks : How can I .get rid of the un-

Machines .  Geo. S. Lincoln & Co. , Hartford, Conn. pleasant odor arising from new feathers ? They have 
been thoroughly washed in hot water, Bun aired, and 

For Solid Emery Wheels and Machinery, well dried. Answer : Wash the feathers with a weak Bend to the Union Stone Co . ,  Boston, Mass .•  for circular. solution of carbonate of soda, or water to which a little 
All Fruit-can Tools,Ferracute,Bridgeton,N.J. solution of chloride of lime has been added, then rinse 
For best Presses, Dies and Fruit Can Tools in clean water and dry thoroughly. 

Bliss & Williams. cor. of Plymouth & Jay,Brooklyn.N.Y. B. asks :  Can you inform me what liquid 
Five different sizes of Gatling Guns are now Professor Tyndall used (In his lectures last winter) to 

manufactured at Colt's Armory, Hartford, Conn. The blow bis large soap bubbles with . and (2) how hydrogen 
arger sizes have a range of over two miles. These arms soap bubbles are blown ? Answers : 1. As far as we 
are indispensable in modern warfare. know, he used a very IiItrong solution of hard soap . 2 .  
Gauge Lathe for Cabinet and all kinds of han- Hydrogen bubbles are blown in the same way as air bub· 

<lIes. Shaping Maclline for Woodwo,1<-ing. T. R. Bailey bles ,  hydrogen gas being delivered into the bowl of the 
& Vat!. Lockport. N. Y pipe instead ef air. Hydrogen Is easily made by pouring 

Machinists-Price List of small Tools free ; dilute sulphuriC acid upon scraps of zinc. 
Gear Wheels for Models, Price List free ; Chucks and J. D. B. asks : How are transfer pictures 
Drills, Price List free. Goodnow & Wightman, 23 Corn. put on, and what are the ingredients ? Answer : Dis· 
hill. Boston. Mass. solve 2 ozs. glue, � lb . starch, 4 table spoonfuls glycerin 

Drawings,Models,Machines-All kinds made In � gallon water. Put two coats of this on the paper 
to order. Towle & Unger Mf'g Co., 30 Cortlandt St .. N.Y. to be printed, and then print in colors . Transfer the 

For Solid Wrought-iron Beams, etc., see ad- picture by damping the print, and then placing it on the 
vertlsement. Address Union Iron MillS, Pltt.burgh,Pa., object to be ornamented, the surface of which should be 
for lithograph, etc. preVioMly varnished. 

Hydraulic Presses and Jacks, new and sec- R B. B. asks : How can I dissolve isinglass? 
ond hand. E. Lyon, 470 Grand Street\ New York . Answer : If you mean isinglass, a species of fine glue ,  it 

Damper Regulators and Gage Cocks-For Is soluble in water. If you mean mica, the transparent 
the best. address Murrill & Keizer. Baltimore. Md. mineral used in stove doors, and which some people call 

Steam Fire Engines,RJ .Gould,N ewark,N.J. ISinglass, it Is insoluble . 
D. P. W. asks : Will discharging the ex

haust steam into the chimney Injure the same ? Answer : A Partner Wanted-In the manufacture of 
Giuse, d Oil ; also, Oil Machinery. Address Box 159 East 
)es l\1oines, Iowa. 

Pf ck's Patent Drop Press. For circulars, 
iddreSb Milo. Peck & Co., New Haven, COllE.. 

Boring Machine for Pulleys-no limit to 
'apacity. T. R. B9,iley '" V.Il�OCk:port. N. Y. 

Yes ; .  eventually it will soften and disintegrate the 
bricks and mortar. 

B. C. M. C. says : Please giv'3 best process 
for annealing small steel forgings, from ,. lb . to 10 Ibs. 
In weight ? Answer : Heat them in a muffie or sand,and 
allow them to cool,slowly . 

J. E. E. says : In your issue of October 11 , 
page 225, under the heading of " Scientific and Practical 
Information," there is an account of the instantaneous 
lighting of the Jewlsb synagogue on Lexington avenue, 
New York city. Was the light produced by a precon· 
ceived plan ? If so, please explain the modn8 operandi. 
Or was it involuntarily produced by the electrical infiu· 
ence upon the audience ? Answer : It waPJ produced by 
electrical inJluence upon small bits of platinum wire 
placed over the orifices of each gas burner. Series of 

C. H. S. asks : How can I make a dip for 
cleaning brass rough ,'astlngs, so that they will look 
bright and retain their color when exposed to the 
weather ? Answer : Brass, however highly pO lished, 
will not retain its bright surface long when exposed to 
the weather. We would therefore advise you to use a. 
simple lacquer or varnish for the brass after it is well 
polished .  This you can make by dissolving 8 oZS . of 
shellac in 1 quart of strong alcohol, and using the clear 
portion, applied by a fine brush on the polished brass. 
A good polish for brass is rottenstone made into a paste 
with sweet oil . You can give brass a fine color, by 
washing with a strong lye of red alUm (1 oz. alum to 1 
pint water) , then rinsing with clean water, and finally 
finishing with fine tripoli. 

these bits of platinum were connected by ordinary cop
per wires with a galvanic battery .  On closing the elr
cuit, the electricity passed through the wire and tbrough 
the platinums, which, being very small, offered so much 
resistance to the j)assage of the electricity as to become 
heated white hot ; and the gas, being at the same mo· 
ment turned on, was instantly Ignited. J. A. asks : How many horse power have I 

W. A. says : It is a well known fact among 
In a stream of water with a fall of nine feet ? Answer : 

practical men that no rule for width of belts is re- You do not send enough data to enable us to answer 
liable, as no two rules give the same results .  The this question. Probably If you communicate with 
greater the width of the belt, the greater is the error. water wheel manufacturers, you can obtain such infor
If a l inch belt at a velocity of 750 feet per minute Is matlon as you desire . Send them the hight of the water 
right for a horse power, why do we not use a belt 50 over the bottom of the opening, or the mean velocity 
inches wide to transmit 50 horse power ? It seems that with which it fiows through the opening. 
the experiments upon which tbe formulas have been C .  F. B. ask s : How can I lay out a small 
obtained have been from small belts of single thlek. bracket from a large one so as to hav'e them both of the 
ness . Practical results show that tbe power of a belt same pattern ? Answer : You can do it bymeans of tfe 
to transmit force Is more nearly as the square of the pantagraph, described and Illustrated on page 99, /01 " 
breadth. .. I will cite a few cases as examples, the XXVIII. 
pressure being taken in the cylinders : 1 . Engine 8 x 12, K. F. asks : Can galena be roasted in the pressure 70 1bs., 80 revolutions, with 5 feet driving pul· open air by staking, as the ordinary sulphurets are ? ley to 24 incll one on line shaft ; belt 9 inches wide, of Answer : We have never heard of the process of roasting double thiCKness, and 41 feet long. galena beingpractlced. From the fact til at galena melts �'26 X 70 X 160 feet = 562912 foot pounds 

= 448'17= before the blowpipe, owtng to the large percentage of 
speed of belt 15'70 X 80 = 1256 fcet per minute lead (85 per cent) , If Its roasting were attempted In the 
49'77 Ibs. per inch of belt. 2. Engine 13 x 30, pressure 60 way indtcated it would be apt to fuse and run together, 
Ibs., 62 revolutions, with 5 feet driving pulley and a heavy thus defeating the object in view. 
ily wheel, 15 inch double belt driving on to a 32 Inch pulley A. Q. N. asks : What course shall I pursue 
on line shaft ; dist!ll1ce between centers of pulleys, 17 feet. in order to become a civil engineer ? What amount of 

132'73 X 60 X 310 = 2468778 foot pounds 
2536'24 

education Is requisite, and how can I get Into the busi-
speed of belt 15'70 X 62 _ 973'40 feet per minute ness ? Can I teach myself drawing ; if so, what are my 
=169'08 Ibs. per incb. 3. Results from an elevator strap 2! best aids ? Answer : It is possible for any young man 
inches wide, single belt, driving pulley 18 inches diameter, with energy and talent, to educate htmself, but of 
124 revolutions ;  driving on to a 14 inch pulley without slip- course there are many difficulties In the way. A good 
ping ;  between centers of pulleys, 10 feet. Effect, 1000 Ibs. ����c�:re::�rn��;!l u:i����ap�� :':.:t:e::!�Cs

ar
:n�!�; 

raised 31 feet per minute. 31000 foot pounds other things, which he can only acqu!re by experience . 
speed of belt4'712 X 124 Try and get some pOSition in the surveying party on a 

53'05=21'42 Ibs. per inch. This weight was the utmost ca- railroad, to make a start . Professor Warrell's elemen
paclty of the belt, and more would cause it to run off. tary works on drawing are well suited to those who 
Many cases to the contrary, where bad judgment had wish to Instruct tbemselves. 
made the results quite insignificant through the slipping G. W. C. asks : 1. How can I melt brass of the belts, might be cited. Answer : In case proper and copper ? 2. What kind of molds shoultl. be used ? constants are obtained by experiments with small belts, Will wooden ones do ? Answers : 1. Use a cruclbl� there seems to be no good reason that they should not made of fire clay or black lead. 2. Molds can be made ��::r. �
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s:r�:�te d:; of sand or plaster of Paris. Wood will not answer. 
the pulley, which Is proportional to the pressure or ten· W. asks : 1. Will you please give me a rule 
slon of the belt, and independent of the width. Hence, for finding the diameter of a wlleel when the circumfer· 
if we could make a belt one inch wide strong enough, it ence is known, and v ice versa ? I have two ari thmet1cs , 
might transmit as much power as another belt 20 inches one of which gives 3 ' 14716 or 3} as the divisor or multi 
wide. The last example cited by our correspondent is a pllcand, and the other, 3 '1416. Which is right ? 2. In 
reliable one, giving observed results ; and it is experi- making calculations for spur gear wheels, should I draw 
ments 9f this kind which we would desire our readers to the circumference to the base of the teeth or calculate 
forward to us. The other examples, in which the power from the outer circumference ? 3. In a process as that 
is calculated, do not seem to be so reliable. The calcu· described on page 194, present VOlume, does the water 
lations t lke no account of the back pressure In the oyl. evaporate 01' lose its bulk by expan sion and condensa
inder, of the loss of pressure between the cylinder and tion when there is no escape by leakage ? 4. Will you 
bOiler, of the expansion and cnshlon, if any, and of the name some good book that will aid me in making pat
friction of the moving parts. The judges at the Fair of terns for models ?  5. Will you please tell where I can 
the America" Institute may have an opportunity to get the book that is to be issued monthly at the Patent 
make tests of the value of pulley coverings In compari- Office ? An,ower. : 1. The number 3'14159265 Is the ap· 
son with the ordinary method of transmitting power proximate value to be used. More commonly, we em
on smooth pulleys ; and we hope that If they do investl· ploy 3' 1 416, wbich Is sulllciently correct for general op· 
gate the matter, they will determine some rules that erations. 2. Calculate the circumference at the pitch 
will be of value to the engineering community. line, between the points mentioned . 3. The water evap· 

orates, and has its bulk increJsed. The steam is then 
H. B. says : I commenced ferrotyping:, but I condensed, thus restorlng the origlna l  bulk . 4. We do get nothing but more or less foggy pictures . ram sure 

the fault lays in the nitrate bath. Whenever I make not know of any single work that will give you the de-
the bath, as soon as the silver dissolves in the water, lt sired information .  5. We suppose you refer to the 
gets a milky appearance and gradually comes to a chest. weekly volume . This Is not sold to private iJ:idividuals. 
nut brown . If I leave It to stand for 24 hours it gets C. C. T.  asks : How far will a siphon draw 
clear, and a brown precipitate .forms. I use common water ? Answer : The water will rise in a Siphon to a 
well water, filtered through paper. Can you tell me hlght due to the pressure of the atmosphere, or nearly 
what causes this brown precipitate In the nitrate sliver to 34 feet .  . 
solution ? Answer : Your trouble Is due to bad water. L. H. asks : How can I construct a force Yon should always use distilled water for a pboto bath. pump ? Does it make any difierence whetller I put the 
You can easily makE distilled water by placing a tin fun- air chUmber between the two check valves ? I waut it 
nel over a water pot and boiling the water . The Inner to lift water about 2 feet .  I tried a � Illch receiving 
edge of the Iunnel should be turned up so as to form a valve and a % discharging valve. Answer : We get 
ledge to catch the condensed water, and there should be very little Idea from your letter as to what you wish to 
a spout to lead 9ff the drip .  The steam that rises Is con· accomplish. Place the air chamber beyond the delivery 
den sed by contact with the funnel, runs down Into the valve of the pump. 
ledge and out at the spout. A common Iron pot, used In 
the kitchen on the stove, wIll do . i A. W. F. says : In your issue of August 23, 

J G k 1 WI 1873, on the " Manufacture of Oil of Vitriol," by J. F. 
. . as S : . lat would be the best way Gesner, M. A., I find sulphuric acid described as H. S O. 

to stop a leak in a gas pipe, where til ere Is great expense and in another place as SO, H20, and water as H20. My incurred in getting at the leak ? Is there any chemical 
composltlou that I can ;mmp through the pipes to rust knowledge of chemistry would make tbe former H SO. or 
the leak up without injury to the pipes, as the leak is SO, HO, and the latter HO. Please inform me which is the 
small but very troublesome ? 2. Why does lightning correct way. Answer : The writer of the article re
sometimes tear and splinter trees from the ground up. ferred to has followed the best and most recent author· 
wardS, and at other times downwards ? Answers : 1. ities . Chemists difter as to the s;ymb@lic notation of 
You might coat the Interior of the pipe with hot coal water, but whether we .vrite it HO or H20, no difference is 
tar, and then you could Inject some rusting eomposi. Implied In the relative weights of the combining ele
tion which would be drawn to the hole; after it had set, ments. When water Is submitted to electrolysis , lt is 
the remainder could be waShed out. 2. It may be that well known that hydrogen is given off at one pole and 
In one case the tree is struck directly, and that in the oxygen at the other. The relative weights of the gases 
other the stroke is communicated from the ground. thus evolved always remain the same, that is 8 parts by 

C. H. H. asks : Is there anything with which weight of oxygen are given oft to 1 of hydrogen , 9 parts 
I can produce a white color on Iron or brass, except by of water always ylel<ilng these proportions .  But there 
painting with ordinary white paint ? Answer : You can are two volumes of hydrogen to one of oxygen, and the 
apply a white enamel, sucb as you see in some iron pots. question i s : Shall we regard these two volumes of hy� 
See page 149, volume XXVIII. drogen as l equivalent and the volume of oxygen also 

A. A. F. asks : 1. What makes it dangerous as l, and regard water as a binary compound, or shall 
to load a cannon without thumbing it ? '  What causes we call the 2 volumes of hydrogen, 2 equivalents, mak
the PQ wder to catch fire ? 2. What particular properties · Ing equal volumes tlle equivalents of each element and 
have flint and steel, that fire is seen when ·they are . regard water then as a ternary compound ? Under the 
brought together with quick rapid strokes ?  Answers :  first supposition water is written H O, and under the sec-
1. The vent is closed to prevent the admission of air. 2. ond H20 ; but in H20, oxygen is regarded as having twice 
The friction between the .two substances raise. the par- the atolllic weight of the oxygen in HO, thus preserVlUg 
tlcles that are broken off to a red heat . the relative weights . Under this system the atomic 

. weights of several other elements are also doubled, as 
W. & L. ask : What do you think of petro- those of carbon, sulpb,ur, etc . ,  hydrogen being taken a. 

leum as all agency for the removal of scales from boil· the standard. ers ? Would not an agent which is sufficiently powerful 
to remove or decompose a substance formed upon the H. H. T. asks : ,  Are cast iron sectional boil
fiues and plates of the inside 0f a steam boiler also de- ers &.s safe as wroughl. iron boilers ? Answer : In regard 
stroy the iron, as the scale is harder than iron ? Petro' to sectional boilers a committee ·of the American Instl· 
leum possesses the property of removing the hardest tute Fair, in 1871, made the following remarks : . .  Your 
scales in any steam boiler that I have yet seen . It has committee feel confident ·that the introduction of this 
been brought into general use here in our locality, and class of steam boilers, will do much toward the removal 
more explosions have occurred here than ever before . of the cause of that universal feeling of distrust that 
Engineers are competent, water seemingly good, and renders the presence of a steam boiler so objectionable 
our boiler iron has stood a tensile strain of sixty thou. in every locality. The difficulties in thoroughly lnspect· 
sand pounds to the square inch. Answer : So far as we Ing these boilers, in regulating their action, and other 
know, the petroleum does not injure the iron . It Is faults of the class , are gradually being overcome, and 
quite possible that the boiler you speak of may have the committee look forward with confidence to the 
been much corroded, and that the removal of the scale I time when their use will become general , to the exclu
revealed the defects. ston of the older and more dangerous f.IJrms of boilers." 
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H. P. M. asks : 1. In building a chimney 75 

feet In hight, which would create the most draft, one 
started at 2 feet square on the Inside at the base, and 
spreading out to 3% or 4 feet at the top, or one· 2 feet 
square all the way up ? What Is the theory ? 2. What 
Is the best method of brightening up small castings In a 
mill ? Answers : 1 .  Probably It would do better If made 
of the same size all the way up . 2. The castings may 
be dipped Into sulphuric aCid, and then placed In a re· 
volvlng cylinder, or polished on a wheel . 

W. S. asks : Which will sustai� the great
er weight, a solid stick of timber sawn 10 tnches square 
and 30 feet long, with the ends resting upon blocks 
without any other supporL, or the same amount of tim· 
ber In three separate pieces , each of 3% Inches In thick· 
ness, set up edgewise ,  side by side ? If there Is any dlf· 
ference, please give the prinCiple .  Answer : If all the 
sticks are of the same quality, the same amount of 
weight can be sustained In both cases. 

F. E. P.  says : In electroplating sewing ma
chine attachments, I find It very dl1ftcult to deposit the 
sllver on the solder at the joints. I have tried several 
dipping compounds, but with poor succe ... I have tried 
copper plating ; but the copper will not stick firmly 
enough . Can you give me any Information on the sub· 
ject > Answer : To prepare your articles for plating : first 
boll them In a solution of caustic potash to free them 
from grease .  Then dip quickly In red nitrous acid to 
remo ve any oxide from the surfaee, and afterwards wash 
well to remove every trace of acid. Then dip Into a so· 
lutlon of mercuryln cyanide of potassium (not too long) , 
and afterwards wash In water as before . The amalgam· 
atlon of the surface effected promotes tne adhesion of 
the film of sliver. 

M. A. P. asks : What can I use to cement 
the joints of vitrified pipe for con veylng strong acetic 
acid ? Answer : Mix equal part s of pitch, reSin, and 
well dried plaster of Paris. This Is used for the mason
ry of chlorine ch�mbers and vitriol works. 

H. F. asks : Are there three rails used on 
the track of the Rigl rail way ? Answer : Yes ,  and the 
central rail Is a rack Into which � toothed wheel of the 
locomotive gears . 

T. H. asks : What is an anemometer ? An
swer : The usual Instrument for measuring the velocity 
of the wind Is formed of two wires crossing at right an· 
gles. at each end of which Is a cup·shaped vane, placed 
with its concave side to receive the current . A counter 
Is employed to register the number of Its rotations ; �nd 
It must be nearly free from frIction, or Its Indications 
will be valueless. 

J.  H. M. asks : Can you give me a recipe for stalnjng butternut wood In Imitation of black wal. 
nut ? Anewer : The following Is highly recommended : 
Water 1 quart, washing soda l%ozs . ,  Vandyke brown 2% 

ozs . ,  bichromate of potash X oz. Boll for 10 minutes 
and apply with a brush. 

L. C. asks : 1. What book contains the most accurate tables of the number of bricks required for 
walls and Cisterns ; the quantity of lime and sand for a 
certain number of bricks ; the day's work for bricklayer i 
and tbe cubic yards t6 be excavated for a Cistern, ta'nk 
or cellar ? 2. How Is puddling for bottom of water res. 
ervolr made , and how thick should It be ? Answer : We 
know of no book tbat can be relied on to give you this 
Information. Consult a goodmason, or builder. 2. Read 
0 .1,' (l. 1· t l  cle on page 240, QUrrent volume. 

U. T .  K. asks : Can a low pressure single cylinder m.rlne beam engine be worked with one cylin
der head broken out? If It .can, what course caa be 
taken to form a vacuum In 5lIe condenser ? Woul4 It 
be necessary to take any buckets off the wbeels ? An. 
Bwer :. ln King'� work on the steam engine, page 98,  this 
matter is referred ta as follows : U Disconnect the steam 
and exhaust valves from the damaged end of tbe cylln. 
der, if the engine be fitted with p oppet valves, anI! let 
the atmospheric pressnre force the pl.ton In one dlrec. 
tlon, the steam being used for the opposite direction. 
Should the engine be fitted with' a slide valve, close up 
tile opening Into thc damaged end of the cylinder by 
fitt ing in, steam tight and in a substantial manner a 
block of BOft wood." In such a case, it would probably 
be neces lOry to remove some of the paddle 1I0ats, or to 
reef ther.} . 

T. L. B. savs : In answer to my inquii v as to how I could supply a small boiler with water, you· say :  
By the direct pressure of the steam, using an a.rrange. 
ment like an equlllbrium 011 cup. Will you please give 
.1' more definite description of the article ? Answer : The 

appended sketch will 
probably enable you to 
understand the arrange 
ment. A is a vessel of 
suitaOle size, connected 
by a pipe, B, to the 
check valve of the boll· 
er, by C to the steam 
space, and by D to tbe 
water Supply-each of these pipes having a 
cock or valve , so that 
It can be closed at pleas. 
ure . E is an escape 
pipe and valve, opening 
Into the air. The oper· 
ation is 8S iollGws : 
Close valves In pipes B 
and C, and open those 
In pipes D and E. The 
water will then run Into 

the vessel A. When It Is full, close valves In pipes D 
anq E, and onen valves In pipes B and C. The vessel A 
b eing above the boller, the water will run Into the boller, 
as the steam pressure on top of tbe water In A Is the 
s.me as the pressure on top of the water In the boiler. 

H. C. P. asks : What wei!!'lJ.t will a flat bot
tomed boat, with perpendicular slftes, 16 feet long x 8 
feet wide x 14 Incbes, carry ? Tbe weight of the boat Is 
200 lbs . How much weight will It carry when drawing 
6 , 8 and 10 Inches of water respectively ? Can you give 
me a formula for It ? Answer : You do not send enough 
dimensions to enable us to make the calculRtions, but 
we will give you the method and you can apply It. Find 
the area of the bottom of the boat, ln square feet . Sup. 
pose that It Is A sq1lare feet. Then the boat, when 
dr. wing 6 ,  8 and 10 Inches of water, respectively, will 
carry the follawlng loads : When drawing 6 Inch"., 
A X y'.X 62·5 -200. When drawing S inches, AXy'.X 62·5 -
200. When drawing 10 inches, AXHX62'6 -200. 

G. S. T. asks : Will sulphur water affect a 
boiler Injuriously, and to what extent ? Is there any 
way of counteracting Its efiect, or of purifying tile 
water ? Answer ; We do not think the sulphur water 
will Injure your boiler ; and we do not know of any 
method you Can employ, to purify the.water, that Is suf· 
llciently practlcable tor general use , 

A. B. asks : How can I dissolve rubber so 
as to mold It Into any required form ? Answer '. 1m 
merse the rubber In a mixture of blsulphuret of carbon· 
95 parts, and rectified spirit 5 parts , until It swe)!s lato a 
pasty mass . It may then be molded Int0 any desired 
form. 

H. J. W. says : 1 .  Are the fumes from hot 
aniline dyes Injurious ? 2 . Where can I find some ac· 
count of the manner of preparing aniline colors ? 3. I 
want small steel wire In the COil, cut In to lengths of 
three Inches ; what Is an ordinary and cheap process for 
stralgbtenlng the latter ? Answers : 1. We think not . 
2 . Reimann '8 work on U Aniline and its Derivatives ," will 
give you the desired Information. 8 Draw the pieces 
through an opening In which they bear at three pOints . 
Such an arrangement can readily be made with three 
nails .  

E. A. P.  asks : 1 .  Is there any known law 
by which to determine the amount of pressure per square 
inch required to compress common atmosphere to any 
desired volume : that is, to reduce two volumes to one , 
three to one, etc . ? Answer : Marlottes law Is : The 
temperature remaining the same, the volume of a given 
quantity of gas Is Inversely as the pressure which It 
bears . Therefore a pressure of two atmospheres will 
reduce tne volume to one half, of three to one third, etc. 

J. M. B. says, in reply to R. A. C., page 27, 
current volume : U I have made an entire destruction of 
willow swamps by chopping the trees around at any 
convenient hight, and stripping the bark to the ground 
and letting It remain ; when the sap Is In fiow, In July 
or August, Is as good time as any. Do not chop them 
down for a year or two . 4. A certain cure for nose 
bleeding Is to extend the arm perpendicularly against a 
wall or post or any convenient o bject for a support . 
Tbe arm on the side from which the blood proceeds Is 
the one to e levate." 

C. A .  D. says : C. M, N. can precipitate ni
trate of silver and sal ammonhc by adding to a solution 
of the former salt a solution of chloride of sodium or 
bydrochlorlc acid, which Immediately preCipitates the 
silver as a white fiocculent preCipitate, tbe new com· 
pound being, In the language of the chemist, Ag Cl 
(chloride of s ilver) . Sal ammoniac can be preCipitated 
by bichloride of platinum ; the preCipitate Is of a light 
yellow color. These are also characteristic tests for 
the above named salts . 

J. B. W. says : C. H. A. (page 87 of your 
current volume) can find the solution of his problem In 
Smith's H Mechanics." Of course the surface of the re
volved fiuld may be replaced by a rigid paraboloid, and a 
material particle without friction will remain at rest 
upon any part of the surface . The case of a ball roll· 
lUg on a surface 1s, however, different . I will assume 
(and afterward prove) that the centrifugal force gener· 
ated by a revolving ball Is the same as If the mass were 
concentrated at the center of the ball . This true, the 
ball wlll be at reot when Its centor Is confined to a para
bola, whose equation, referred to the axis of revolution and 

2(J 
a tangent at the vertex, as the axis of'" and y, Is "" = w' y, 
where (J = force of gravity = 32' +, w = no. of feet per sec
ond passed over by a point one foot from the axis, '" = the 
abscissa and y the ordinate of the curve : Proposition : If 
the center of the sphere S Is confined !o the parabola AB 

by means of the curve MN, on which the sphere rolls, the 
curve M N is not a parabola. Let F be the focus of the 
parabola and draw F B its semi-principal parameter. Draw 
also NBY, a normal. From the nature of the parabola, we 
shall there have : FB = 2FA and angle NYM = 450• When 
the sphere has Its center at B, the resultant pressure of the 
centrifugal force and gravity is in the direction BN ; BN Is 
therefore a normal not only !o the parabola but also to the 
curve MN. But the curve at N being perpen4icular to the 
normal, it makes an angle of 450 with YM, . ' . if it is a par
abola, NE, perpendicular !o YM, must be its semi-principal 
�arameter, and E, Its focus ; and we must have EN =2EM. 
But EN = EO + ON = EO+ l .y'2BN = FB + i .y'2AM, 

md 2 EM = 2(FA - FE + AM) = 2 (FA - � .y'Z AM + 
�M) = 2FA + 2AM - .y'Z' AM . ' .  ]j'B + � .y'2AM = 

lFA + 2AM - .y'Z-AM. But FB = 2FA. Substituting, 
I .y'2' AM = 2AM - .y'iI AM. Dividing by .y'Z AM, we 
ilave � = .y'iI - 1, or 1 � = .y'i,' which is not true. . . . MN 
.s not a parabola. Proposition : The centrifugal pressure 
)f a revolved sphere is the same as if its mass were concen
trated at its center. Let S be a sphere revolved around AY, 

and consider 8 particles at its center. dls
Urnce to the axis. Remove 4 of the particles to 0 and 4 to 
0', so that AO - AO=AO - A C'. Then place2 each at D D' 
011 Dill, equally distant in front and behind AX. Finally 
separate each pair by raising one particle and lowering the 
other a certaln.d\stance. We have now taken the 8 parti
cles from the center and placed them in correct position In 
the' sphere ; and as this ftgure Is symmetrical with respect 
to a line parallel to A Y through it. center, all the particles, 
uspposed to be concentrated at the center, may be removed 

by8s and placed m position !o make a homogeneous sphere. 
We will now show that such a change produces no change 
in the centrifugal pressure. Let a be the weight of a parti-

<A� 
- .. ". , " " , . 'U' , ." ··· · :· , . . . . . ... cle, ao= b, the co = ClO = 

c, the distance of removal. Then centrifugal pressnre of 8 
a 

particles at the center will be 8w'b Ii '  of 4 at c it will be 

4w'(b + c) � ,  and of 4 at cI it will be 4w'(b - c)a_. Add-g g 
ing these, we have, for the S particles after removal Oen-. a a trlfugal pressure = P c  = 4w' g(b + c + b - c) = 8w2b-g , 
the.same as when they were at the center. Taking now a 
ground plan and letting cd = cd' = d, also ad = e, we have, 

Ground plan or horizo n tal projection. 

for the centrifugal pressure of 2 particles at d :  P' c = 2w'e 

� ,  bnt this pressure is in the direction ad, and we must reg 
solve it into 2 parts, one in the direction cd, which will be 
destroyed by the opposite component of the pressure pro
duced by the 2 particles at d', and the other in the direction 
dI'd, which, combined with the corresponding component 
of d', will result in a pressure in the direction ac, the same 
as if the particles were at c. Resolving, we have for the 
pressure in dlld: pll = 2w'e� cos. cad =2w'? b + �= c g g e 
2w' (b + c)� ; and as there are � pairs of particles the whole g 
pressure is PfI' = �'(p + c) � ,the same as if the 4 parti-c g 
cles were at c. Lastly, it is evident that there can be no 
change of centrifugal pressure produced by moving the par
ticles parallel !o the axis, and therefore the pairs may be sep
arated in this manner. Therefore the particles being moved 
from the center of the sphere into position in its body, no 
change Is produced in cimtI1fugal pressure. 

p, K. D. says, in answer to C. C.'s query as 
to press power : I would suggest that to give the amount 
of pressure .exerted against W, lt will be necessary to 
know the distance from B to the center of track roller. 
If the power was applied at the center of the track roll
er, then the amount would be obtained t'lus : Divide thc 
length onever E (measuring from center) by the dis· 
tance from center of track roll ,. c to a perpendicular 
line drawn from the point of lever attachment (to W) to 
the track. Mul tlply this by 8 (the power 0 btalned by the 
line) and the reBult thus obtained by the 1600 lbs . This 
will !!:Ive about 75024 lbs. New to solve the problem 
given : Diminish this result In proportion to the dis· 
tance that B Is moved up:the lever from center of track 
roller. 

F, A. W. says, in reply to P.  T.'s query as 
to the consumption of water by engines In cold as com· 
p,.red with tbat In hot weather : A few years ago three 
boilers were Situated on the b lgber 1I00r of a building, 
�nd were heated by gas that would otherwise escape. 
This gas was admitted to the boilers and regulated by 
means of sliding gates . The speed of the blowing cylln· 
ders was governed of course by the velocity of the 
engine, and the latter by an ordinary governor ; but 
this not being sufficiently accurate, it was neces· 
sary to throttle the engine to drive It at the reo 
qulred number of revolutions per minute .  Much prac· 
tlce enabled us to admit just su1ftclent gas to the boilers 
to maintain a pressure of 60 lbs . wlt� hardly the varia· 
tlon of a pound in a week, and sometimes in a longer 
period . Nearly a year of such experience showed us 
that, In cold, damp weather, lt was necessary to admit 
more gas, and in warm, pleasl\nt weather to admit les s .  
Of course, difference In charging would make a change 
In the quantity and quality of the gas, and perhaps 
augment the resistance of the a ir that was being forced 
into the furnace ; but a long continued series of experi. 
ments, such as we were obl1ged to makQ, eventually es
tabll.hea the fact .  The boilers were supplied with a 
.constant stream af water, regulated arbitrarily by a 
cock, and so accurately as not to require moving some· 
times for days together. .. I do not apprehend that the 
cold damp weather had any appreCiable effect In requlr. 
Ing the admission of more heat to the bOilers, except by 
the increased condensation of steam, which was not 
more than in ordinary engines .  ThIs same condensa. 
tlon will undoubtedly account for the difference, If there 
is any, between the effect of steam and air In a locomo· 
Live . "  

D .  M .  says, III answer t o  the question pro
posed by C .  H. A. (page 187, vol . XXIX) : Let there be 
a system of rectangular axes, having c for their origin , 
b c being the axis of X. Since the number of revolu. 
tlons of the ball a Is constant, a line equal to Its distance 
from the axis of X and perpendicular to the same aXiS, 
may be taken to repres�nt the centrifugal force, the 
force of gravitation being represented by a constant 
line parallel to the same axis, and which I denominate 
by g. Therefore at any point, Xl y/, of the curve, the 
resultant of the two forces will pass througb the pOint, 
Xl y/, and also through a point whose equations are x=xl 
-g, and y=2y'. Therefore the equation !o the resultant is 
y-y/= -i'(X-X') which is evidently the equation to the 
normal of a parabola bavlng 2g for Its parameter. (See 
Davies' " Analytical Geometry . ") 

G. W. says, in reply to H. H. J.,  who asked 
as to making a combined reaper and thresher : It cannot 
be done . At the time grain ought to be cut, lt Is not dry 
enough to thresh' ; anll. If left standing un til It Is dry 
enough to thresh, lt will shell out. so as to lose half the 
crop, especially If the grain be oats. It was this which 
made useless a harvester in the western states .  It cut 
the heads oft and left the straw standing; the heads were 
to be stored In cribs or blns,11ke corn . But the head" 
proved to contain so much moisture as to cause mold 
and rot, 

W. W. H. says, in answer to T.  M. Jr., who 
asks how to preserve grapes in the bunch, fresh as when 
taken from the vines : When the grapes are fully ripe , 
cltp the bunches from the vines carefully, and get a 
water tight keg or box. Place In the bottom of the box 
a layer of dried grape leaves, half an Inch thlCl<, then 
layers of grapes and leaves alternately nntil the vessel Is 
filled ; nat! a board on top, and bury the vessel In the 
ground ,  where water will not stand, out of reach of 
frost. Grapes put up In this way will keep fresh and 
sound untt! April. 

J. 'V. H. says, in reply to C. P .  T . ,  who 
wants a heavy foam on a tonic beer : URe the whites of 
a dozen or more eggs In a 10 gallon keg. 

J. M. B. says : " I  think the blistering of 
varnished cement tiles, which :Q.  U. B. complains of on 
page 171 , cun-ent VOlume, is caused by the expan&lon o f  
the moisture contained I II  them whell varnished. A 
remedy would be to drive the moisture out . "  
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Index of Inventions 
FOR WHICH 

Letten Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

September 30, 1873, 
AND EACH BEARING THAT DATE, 

[Those marked (r) are reissued patents .) 
Alarm, burglar, J. rennepacker . . . . . . . . . . . . . . . . . . . .  143,379 

Auger, earth, W. T. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . 143,276 

Axle box, vehicle, O. P. Rice . . . . . . . . . . . . . . . . . . . . . . .  143,£00 

Baker, folding camp, F. Lehnen . . . . . . . . . . . . . . . . . . . .  143,288 

Bale tie, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,223 

Bale tic, cotton, G. N. Beard . . . . . . . . . . . . . . . . . . . . . . . .  143,819 

Bale tie, cotton, J. M .  Goldsmi th . . . . . . .  . . . . . . . . . . .  143,343 

Bed bottom, spring, C, W. Northrup . . . . . . . . . . . . . . .  143,373 
Bee blve, G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,295 

Bee hive, Sperry & Chandler . . . . . . . . . . . . . . . . . . . . . . . . 143,3<n 

Blasting squib, S. H. Daddow . . . . . . . . . . . . . . . . . . . . . . .  143,396 

Boat detaching apparatus, S. Sneden (r) . . . . . . . . . .  5,584 

Boats, propelling, A. Beekman . . . . . . . . . . . . . . . . . . . . .  143,270 

Boller composition, R. Hatfull . . . . . . . . . . . . . . . . . . . . .  143,240 

Boot channeling, B. H. Hadley . . . . . . . . . . . . . . . . . . . . . 143,237 

Boot tacking, D .  M. Smyth . . . . . . . . . . . . . . . . . . . . . . . . .  143,338 

Bracelet hstenlng, Ranger & Smiley . . . . . . . . . . . . . . 143,382 

Bucket, dlnne", F. E. Heinig . . . . . . . . . . . . . . . . . . . . . . . . 143,241 
Buckle, harness trace, H. H. Hartzell . . . . . . . . . . . . . 143,284 

Building, fireproof, G. H. Johnson . . . . . . . . . . . . . . . . .  143,351 

Burner for carbureters, 1. W. Shaler . . . . . . . . . . . . . . .  143,385 

Butter worker, E. E. Scott . . . . . . . . . . . . . . . . . . . . . . . . . 143,260 

Cammovement, J. E. Goodwin . . . . . . . . . . . . . . . . . . . . . 143,235 

Cane, walking, C. K. Pevey . . . . . . . . . . . . . . . . . . . . . . . . .  143,248 

Car coupling, M. Ferren . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,231 

Car coupling, Grl1ftth & Mmer . . . . . . . . . . . . . . . . . . . . . .  143,281 

Car conpling ,D. M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . 14S,�68 

Car coupling, J. D. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,339 

Car, railroad, F. Marin . . . • . . . . . . . . . . . . . . • • . . • . . . . • . .  143,3£8 
Carwheel, lubricating, J. H. Murray . . . . . . . . . . . . . . .  143,870 

Carpet fastener, C. Harting . . . . . . . . . . . . . . . . . . . . . . . . .  143.288 

Carriage top brace, D .  W. Baird . . . . . . . . . . . . . . . . . . . .  143,316 
C.ster, S. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  143,334 

Chair, reClining, E. C. Ranks . . . . . . . . . . . . . . . . . . . . . . .  143,299 
Clamp, sash and door, R. L. Greenlee . . . . . . . . . . . . . .  143,236 

Clock and watch key, P. J. Ho1ftlger . . . . . . . . . . . . . . 143,235 

.Clock,programme, S. F. Estell . . . . . . . . . . . . . . . . . . . . . .143,230 

Clothes wringer, H . J. Burr . . . . . . . . . . . . . . . . . . . . . . . .  143,220 

Coal scuttle, A. S. Thompson . . . . . . . . . . . . . . . . . . . . . . 143,311 

Comb frame, W. Rasey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,333 
Compressor or blower, air, L. Chase . . . . . . . . . . . . . .  143,329 

Compressor, wood, H. A. House . . . . . . . . . . . . . . . . . . .  143,243 
Condenser tube fastening, S. Archbold . . . . . . . . . . .  148,314 

Corset clasp , P. Lippmann . . . . . . . . . . . . . . . . . . . . . . . . . . 143,859 

Coupling and brake, M�gy et al . . . . . . . . . . . . . . . . . . . .  143,293 

Cultivator, J .H. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,333 

Cultivator, F. Perez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,330 

Drawing roll, H. T. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . 143,256 

Dredging apparatus , E .  Bazln . . . . . . . . . . . . . . . . . . . . . 143,269 

Drellglng machine racks, R. R. Osgood . . . . . . . . . . . .  143,247 

Drill chuck, L Parmelee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,371 

Drill, rock, D. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,355 

Earth closet, C. C. Haskins . . . . . . . . . . . . . . . . . . . . . . . . .  143,239 

Eaves trough hanger, T. F. Palm . . . . . . . . . . . . . . . . . .  143,375 

Edging machine, E. H. Stearns . . . . . . . . . . . . . . . . . . . . .  143,264 

Engine crank connection, McGowan & Caldwell . 143,292 

Engine smoke stack, R. Frazer . . . . . . . . . . . . . . . . . . . . . 143,389 
Engine valve movement, H. C. Sergeant . . . . . . . . . .  143,261 
Eyelet making machine, ChurChill & Robinson . .  143,274 

Fa·brlcs, diSintegrating, M. M.rshall . . . . . . . . . . . . . . . 143,290 

. Fare box, S. H. Lit tle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,360 
�'aucet, self·closing, McConnell et al. . . . . . . . . . . . . . 143,291 
Fence, portable, H. W. & R. P. Nichols . . . . . . . . . . . .  143,372 

Fertilizer from offal, J. J. Storer . . . . . . . . . . . . . . . . . .  143,310 

Fire arm, revolving, R. White . . . . . . . . . . . . . . . . . . . . . 143,394 

Fire kindler, J. C. Cl'u�pton . . . . . . . . . . . . . . . . . . . . . . 143,277 

Fish, etc . , preparlng, W. Sharp . . . . · . . . . . . . . . . . . . . . . 143,336 

Furnace, boller, C .  D. Smith . . . . . . . . . . . . . . . . . . . . . . . .  143,305 
Furnace, puddling, E. Riley . . . . . . . . . . . . . . . . . . . . . . . .  1'3,301 

Gas cut·off, etc. , C . E. Seal (r) . . . . . . . . . . . . . . . . . . . .  5,585 

Gate , swinging, Gentry & Collett . . . . . . . . . . . . . . . . . .  148,842 
Grain, etc . transporting, J, & G. Richards . . . . . . . 143,254 
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Grate bar. A. F. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.224 
IIammocks, .u.pending. O. Tufts . . . . . . . . . . . . . . . . . .  148.892 
Harne.s pad. W . A .  Reddick . . . . . . . . . . . . . . . . . . . . . . . . 143,258 
Hames. saddle tree, M, W. Pon d . . . . . . . . . . . . . . . . . . . . 148,881 
Harve.ter dropper. J. S. Truxell . . . . . . . . . . . . . . . . . . 14a.891 
Hinge and .pring. W. Gllfillan . . . . . . . . . . . . . . . . . . . . . . 148,284 
Hook, snap,  J.  C .  Covert . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  148.882 
Hook, tag, Mar.ton & Phlllips . . . . . . . . . . . . . . .. . . . . . .  148 ,864 
Hor.es. cbe cking, J. Jackson . . . . . . . . . . . . . . . . . . . . .  148.244 
Hor.e s ,  detRchlng, R. No Jone . . . . . . . . . . . . . . . . . . . . . .  148.288 
Horse.hoe, J. B. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . 148.858 
Iron from ore. cast, P. E. Jay . . . . . . . . . . . . . . . . . . . . . . .  148.850 
Kaleidoscopes, object for, C. G. Bush . . . . . . . . . . . . .  148,�1 
Keys , forming spring, M. Deerinll' . . . . . . . . . . . . . . . . . .  148.226 
Lamp po.t box clamp, P. McCosker . . . . . . . • . . . . . . • •  148,865 
La.ting mechanism, L. R. Blake. .  . .  . .  . . . . . . . . . . . .  148,822 
Lath machine,  Brower &. Knox . . . . . . . . . . . . . . . . . . . . . 143.825 
Lathe, wood turning, J. Cb a.e . . . . . . . . . . . . . . . . . . . . . .  148,221 
Lathe. gear cutting, W. P. Hopldn . . . . . . . . . . . . . . . . .  148,242 
Lathe. taper turning, M. Neckermann . . . . . . . . . • . . .  143,296 
Loom picker, S.  Boorn . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  148,218 
Loom picking mechanism. L. E.  Ross . . . . . . . . . . . . . .  148.257 
Lounge, W. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.283 
Lubricating componnd. S. Y. Love . . . . . . . . . . . . . . . . . 148.862 
Marine drag. J. C. Beals . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  148,818 
Mattress , llfe pre.ervlng, J.  J. Woodfine . . . . . . . . . .  148,818 
Meter, gos, TeJllng & Johnson . . . . . . . . . . . . . . . . . . . . . . 148,390 
Mill, quartz. T. O. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.886 
Mill feed regul ator. E. H. Austin . . . . . . . . . . . . . . . . . . .  148,315 
Mill . tone cooling device. J. J. Roth . . . . . . . . . . . . . . . . 148.258 
Mitering machIne. J.  H. Van Ness . . . . . . . . . . . . . . . . . �43.265 
Motion, preventing back. A. H. and J. H. Race . . .  143.252 
Nail. capped, C. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.893 
Nail separating apparatus. A. Morrison . • • . . . . . . . .  148.246 
011 cup, A. T. Ballentine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.216 
Ordn .nce and projectile therefor. B. C .  Pole . . . . .  148.251 
Paper bag. L. D. Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.821 
Poper ba� machine. W. Liddell . . . . . . . . . . . . . . . . . . . . .  148.858 
Pen , marking, D. S. Holman . . . ; . . . . . . . . . . . . . . . . . . . .  148.847 
Pipe coupling. W. B. Dunning . . . . . . . . . . . . . . . . . . . . . .  148,229 
Pipe coupling. J. Ho lmes . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.848 
Pipes. e tc, cutting. W. D. Chase . . . . . . . . . . . . . . . . . . . .  148.278 
Piston and packing. A. K .  Ri der . . . . . . . . . . . . . . . . . . . .  148,255 
Planing machine. Frank & Spire . . . . . . . . . . . . . . . . . . . 148.282 
Planter, corn. A. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  148,262 
Plaster pattern •• J. Semple . . . . . . . . . . . . . . . . . . . . . . . . 148.884 
Plo w .  W.A. Estes . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.279 
Plow. S. W. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,283 
Plow. sub.oil. E. Cutcllff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.885 
Potato bug de.tro) er. A. A. Mixer . . . . . . . . . . . . . . . .  148.245 
Potatoes, sorting, D .  M. King . . . . . . . . . . . . . . . . . . . . . . .  148.857 
Press.  cotton. 1', R. Jackson . . . . . . . . . . . . . . . . . . . . . . . .  148,849 
Printers' galley rest. Doyle & Murpby . . . . . . . . . . . . .  148.288 
Pump for driven wells ,  Horrlngton et al . . . . . . . . . . .  148.845 
Purifier. middlings. J. Hollingsworth . . . . . . . . . . . . . .  148.846 
Railway gage. L. Kay.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.287 
Railway joint seat. L. SCOfield, Jr . . . . . . . . . . . . . . . . . .  148,804 
RaIlway .wltch, J. G. Rockwell . . . . . . . . . . . . . . . . . . . .  148,802 
Rake ,  hor.e b ay, B. J. Downing . . . . . . . . . . . . . . . . . . . . 148,278 
Refrigerator h ulldlng. W. S .  Bate . . . . . . . . . . . . . . . . . .  148,817 
Register point perforating device. W. Overend . . . 148.87� 
Ring. s carf. Mayhew & Leonard . . . . . . . . . . . . . . . . . . . . 148,866 
Root', fireproof. John.on & Fryer . . . . . . . . . . . . . . . . . . .  148,852 
Sa w set, B .  S . Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.272 
Sa w i ng machine, wood. B. F. Cllck . . . . . . . . . . . . . . .  148,880 
SCll ' W ,  WOOd, O. D. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . 143,217 
Scre w s .  making metal , U .  M. Spencer . . . . . . . . . . . . . . 148,806 
Separator and sconrer. grain, W. P. Clifford . . . . . .  14S,881 
Separator, coal, J. B .  Wilf ord . . . . . . . . . . . . . . . . . . . . . .  148,895 
Separator for coal, ore. etc .• H. Bradford . . • • • • • . .  148,219 
Separp.tol' feed deVice , H. Bradford . . . . . . . . . . . . . . . .  143.828 
Sewing machine caster . J. E. Smith . . . . . . . . . . . . . . . .  148.887 
Sewing mar.hlne rutller. C. Schulllan . . . . . . . . . . . . . . .  148,259 
Sewing machine shuttle .  W. H. Scnofield . . . . . . . . . . 148,808 
Shank stiffener, W. N, Sprague . . . . . . . . . . . . . . . . .. . . .  148,889 
Shoe upper., gum1I\ib�g, P. E. Clark . :: .. . . . . . . . . . . .  1 48,:n5 
Sho t s ,  jack for holding, A .  K. Wa.hburn . . . . . . . . . . 148,267 
Shutter and blind operator, D .  M. L eonard . . . . . . . 148,289 
Sifter , D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.250 
Skirt protectol', J. C. Livermore . . . . . . . . . . . . . . . . . . .  148,861 
Stove ,  cooking, G. H .  Philllp. , (r) . . . . . . . . . . . . . . . . . .  5,1i8S 
Stove pipe shelf, J. F. Beekwith . . . . . . . . . . . . . . . . . . . .  148,820 
Straw cutto" A. Klndermann . . . . . . . . . . . . . . . . . . . . . . .  148.856 
Telegraph, district and fire alarm. J. H. Gnest . . . .  148,344 
Telegraph, multiplex. M. GaUy . . . . . . . . . . . . . . . . . . . . .  148,841 
Telegraph circuit closer , M .  GaUy . . . . . . . . . . . . . . . . . .  148,840 
T�legrapb key. D. L. Parkhnr.t . . . . . . . . . . . . . . . . . . . .  148,298 
Tube . • peaklng, J. R. Creighton (rl . . . . . . . . . . . . . . . .  5,580 
Tnblng, bendlng. W. T. Farre (r) . . . . . . . . .  . . . . . . . . .  5.581 
Tubing, bending. W. T. Farre (r) . . . . . . . . . . . . . . . . . . .  5,582 
Twine holder, D. Webher . . . . . . . . . . . . . . . . . . . . .. . . . . . . 148,268 
Umbrella covsr, D. W. Odiorne . . . . . . . . . . . . . . . . . . . . .  148.297 
Valve , ball, W. Mendham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.294 
Val ve for hydraullc crane., J. A. Vaughn . . .  , . . . . .  148,266 
Vanlt. metalliC. A . L .  Stim.on . . . . . . . . . . . . . . . . . . . . . .  148.809 
Vehicle whee l ,  Chandler & Tainter . . . . . . . . . . . . . . . . 148.828 
Vehicle wheel. J. C. Garret.on . . . . . . . . . . . . . . . . . . . . . 148.�88 
Veblcle wbeel. P. C. H .. lr.ton . . . . . . . . . . . . . . . . . . . . . .  148,282 
Vehicle wheel , L. G. PeeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.878 
Wagon brake, J. F. Uurbln . . . . . . . . . . . . . . . . . . . . . . . . . .  148,887 
Wagon hoxes. fastening for. J. W. Crandall . . . . . . .  148,838 
W agons,  etc . •  loading. B. Cokly . . . . . . . . . . . . . . . . . . . .  148,222 
Wagons, running gear for, G. Phillip . . . . . . . . . . . . . . 148,249 
Washing machine. L. H. Davl . . . . . . . . . . . . . . . . . . . . . . .  148,225 
Washing machine. G. S. New.om . . . . . . . . . . . . . . . . . . . 148.871 
Water traps. manufactnre of, W. A. Butler . . . . . . . 148,288 
Water trap. ,  mold for ca.tlng. W. A. Butle r  . . . . . .  148.827 
Water wheel, turbine. J, E. Whiting . . . . . . . . . . . . . . .  148,812 

Weather strip,  J. W. Browne . . . . . . . . . . . . . . . . . . . . . . . 148,824 
Weed.lng Implement. garden, W. Jone . . . . . . . . . . . . . 118,854 
WeU • •  l<land for 011, G. Finton." . . . . . . . . . . . . . . . . . . . . 143,280 
Windmill, G. Stearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,808 
Wire, etc., coil holder for, !.  E. Palmer . . . . . . . . . . 148.876 
Wire cloth. p ain ting, J. H . D e  Witt . . . . . . . . . . . . . . . . . 148.827 
Wrencb , A. D. McMa.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.867 

APPLICATIONS FOR EXTENSIONS, 
Appl1catlon. bave been duly J!led. and are n o w  pending 

for the exten.lon of the following Letters Patent. Hear· 
I, ,,. upon the respective application> are app ointed for 
the days hereinafter mentioned: 
26 ,674.-CLOTHES DRYER.-B. B. Hawse. Dec. 17. 
26,689.-PIVOT BEARING .-F . C .  Lowthro p .  Dec. 17. 
26 .785.-WASTE COOK.-G. W. RobertE On . Dec. 24. 

26,S03.-BoOTs, ETc .-F. D. Ballou.  Dec. 24. 
27,455.-SPRING COVERING MAOHINE.-J. T . Loft . Feb. 25. 

EXTENI:lION S GRANTED. 
25,640.-STEAM BOILER.-J. Harrl.on, Jr.  
25.662 . -CONSTRUOTION OF P:aIOONS . -E .  May. 
25.678 .-LASTING BOOTS. ETO.-J .  Pnrinton. Jr. 
25.6BS.-HYDRANT.-C. L. Stacy. 
25,692.-SEWING MACHINE . -K. Vogel. 
�5,701.-SKELETON SKIRT.-J . Draper . 

DISCLAIMER. 
25,693.-LA.TING BOGTs. ETO.-J. Pnrlnton. Jr. 

DESIGNS PATENTED. 
6.S95.-CALL BELL .-C .S .Barnard et al.,W. Meriden ,Conn. 
G,896.-BooT JAOK.-o.F.Fogelstrand, Kenslngton,Conn . 

6,887.-LllIP I:lHADE.-W. Maever •• New York city. I patents secured In foreign countries hy Amerlcans sre 
6.898.-TEA POT BASE.-E. B . Manning. Middletown. Ct. obtained through our Agency. Address MUNN & Co . • 87 
6.899.-LAMP FOOT .-N . L. Bradley. We st Meriden. Conn. Park Row. New York. Circulars with full Information 

TRA DE MARKS REGISTERED 
1.478.-WINDli:ILL.-Atwood et al • • San Francl.co. Cal. 
1.4 .. 4.-PAOKED OYSTERS. ETc.-Barnes & Co • • BaIt . •  Md. 
1,475 & 1 .476.-FEBTILIZERS .-G. Dugdale & Co., Balt .. Md. 
1,477.-AGUE CURE.-H . Van lItper et al • •  New York Glty. 
1,478.-PRRPARED HISH.-Dodd & Co . •  Gloncester. Mass . 
1.479.-BRANDIES.-M . Doherty & Co • • Boston, Mass. 
1.480.-CHEEsE.-Webb & Co • • N ew York city; 

I!JVHEDllL. OF PATENT FEE� I 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
o n  each Trade·Mark . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �3 
On J!llng each appl1catlon for a 1'atent (17 years) • • .• 1 3  
O n  Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . .  �O 
On appeal to Examlners.In·Chlef . . . . . . . . . . . . . . . . . . . . . .. 10 
On appeal to Cemm1s810ner o f  Patent . . . . . . . . . . . . . . .. �O. 
On appllcatlon·for Relssne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630 
On application for Extension of Patent . . . . . . . . . . . . . . . 830 
On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . ; . . . . . .  S30 
Un Jl.lIng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 0  
O n  a n  appllcatlon for DeSign (8� years) . . . . . . . . . . . . . . . 10 
. In an application for DeSign (7 years) . . . . . . . . . . . . . . . 813 
On an a pvllcatlon for De.l� (14 yearsl . . . . . . . . . . . . . . 830 

VALUE OF PATENTS; 
A.nd How to Obtain Them. 

P r a c tic a l  H in t s  t o  Inv en t o r s. 

ROBABL Y no investment of a small sum '
of money hrings a greater return than the 
expense Incnrred In obtaining a patent even 
when the lUvention Is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse. Blge· 
low. Colt, Ericsson. Howe. McCormick. Hoe 
and others. who have ama.sed Immen.e for· 
tunes from their Inventions. are w-ell known. 
And there are thousands of others who have 
lilallzed large snms from their patents . 

More than FIFTY THOUSAND InveRtor. have availed 
themselves of tbe services of MUNl!! & Co. during the 
TWENTY·SIX years they have acted a. solicitors and 
Publl.hers of the SCIENTIFIC AlIERICAN. They stand at 
the head In this class of bn.lness ; and. their large corp. 
Df asslstaats. mostly .elected from the ranks of the 
Patent Otllce : men capable of rendering the best service 
to the laventor. from the experience plac ",callyobtalned 
while examiner. In the Patent 01l1ce : enables MUlI'N & 
Co. to do everything appertalnlng to patents BRTTER 
and OHRAPER than any other rellahle agency. 

HOW TO � ,!hlS Is the 
rl. -L:: _ 1';-' closing In· 

OBTAIN 'U.a:/� ::..��: e:: 
ry letter. de.crihlng some invention which come. to this 
01l1ce. A polliU"e answer can only be had by pre.entlng 
a complete application for a patent to the Commissioner 
of Patents. AD application con.l.t. of a Model. Draw· 
Ing.. Petition, Oath, and fnll Specification. Varions 
otllclal rules and formal1tles must also be observed. 'rhe 
efforts of the Inventor to do all this business himself are 
generally wltlIont .nccess. After great perpl".Ilty and 
delay. he Is usnally glad to seek the aid of per.ons expe· 
rienced In patent bu.lness. and have all the work done 
over agaill. The be.t plan Is to solicit proper advice at 
the beginning. If the parties con.ulted are honorable 
men. the Inventor may safely confide hi. Ideas to them : 
they will advise whether the Improvement I. probably 
patentable. and will give him all the dlrectlons needful 
to protect hi. rights. 

How Van I Best Secure My Invention' 

This Is an Inqnlry which olle Inventor natnrally asks 
another. w-ho has had .olne experienee In ohtalnlng pat· 
ents. His an.wer generally I. as follow •• and correct : 

Con.truct a neat model. not over a foot in any dimen· 
mon-smaller If po •• lble-and send by expre.s, prepaid. 
addres.ed to MUNN & Co •• 87 Park Row. togfither with a 
description of Its operation and merits. On receipt 
thereoi, they will examine the Invention carefnlly. and 
advl.e yon as to It. patentahlllty. free of charge. Or. if 
yon have not time. or the means at hand. to construct a 
model. make as good a pen and Ink .ketch of the im· 
provement as possible and send hy man. AD answer as 
to the prospect of a patent will be received, nsually. by 
retnrn of mall. It Is sometime. best to have a search 
made at the Patent Otllce ; snch a mea.ure often save. 
the cost of an application fol' a patent. 

PrellrnlnarT Examination. 

In order to have such search. maKe ont a written de· 
.criptlon of the Invention. In yonr own words. and a 
pencll. or pen and Ink. sketCh. Send these .  with the fee 
of · $5. by mall. addressed to MUNl!! & Co • • Bi Park RoW, 
and In dne time yon will receive an acknowledgment 
thereof. fOllowed by a written report In regard to the 
patentability of yonr Improvement. This .peclal search 
I. made with great care. among the models and patents 
at Washington. 'to ascertain whether the Im\»'ovement 
presented i. patentable. 

To Make an ApplleatioD Cor a Patent. 

The appl1cant for a patent shonld furnl.h a model of 
his invention If su.ceptlble of one. although sometimes 
It may be dispensed with ; or. If the lnventlon be a chem. 
Ical production. he must furnish .amples of the Ingredi· 
ents of which his composItion consist... The.e shonld 
be securely packed. the Inventor's name marked on them. 
and sent by express. prepaid. Small models. from a dis 
tance , can otten be sen� cheaper b� mall. The safest 
way to remit money Is by a draft. or postal order. on 
New York. payable to the order of MuNN & Co. Persons 
who live In remote part. of the country can usnally pnr· 
chase draft. from their merchants on their New- York 
correspondents. 

Foreign Patents. 

The popnlatlon of Great Britain I. 81.000,000; of France. 
8'7,000,000 ; Belgium. 5.000,000; Ans�r1a. 86.000.000 ; Prnssla. 
4O,OOO,000,and Russia. 70.000.000. Patent. may he securen by 
American citizens In all of these countries. Now I. the 
time. when huslne •• ls dull at home. to take advantage of 
these Immense foreign fields. Mechanlcal lmprovement. 
of all kinds are always In demand In Enrope. There will 
neTer be a hetter time than the present to take pateats 
abroad. We have reHable bUSlne88 connections with the 
principal capitals Of Europe. A large share of all the 

on foreign patents. fUrnl.hed free. 

Rejected (Jases. 

Rejected case •• or defective papers. remodeled for 
parties who have made applications for themselves, or 
throngh other agent •. Terms mode",te. Addre •• MuNN 
& Co .. stating particulars. 

Rels.ues, 

A rel.sue Is granted to the onglnal patelltee. his heirs 
or the as.lgnees of the entire Interest, when, by reason 
of an Insutllclent or defective specification. the origlna 
patent Is invalid. provided the error has arisen from In· 
advertence. aCCident. or mistake, without any fraudu· 
lent or deceptive Intenti on. 

A patentee may. at his option, hdve In his rel.sne a 
separate patent for each dl.tlnct part of the invention 
comprehended In his original application by paying the 
requlrea fee In each case. and complying with the other 
reqnlrements of the law. as In original applicatIon. 
Addre •• MUNl!! & Co., 87 Park Row. New York. for full 
particulars • 

(Javeats. 

Persons desiring to file a caveat can have the papers 
prepared In the shortest time. by sendlng a sketch and 
description of the Invention. The Government fee for 
a caveat Is '10. A pamphlet of advice regardlng appllca· 
tlons for patent. and caveat. Is fnrnlshed gratiS. on ap· 
pllcatlon by mall. Addre.s MUNN & Co. 87 Park Row 
New Yorlr 

(JanacUan Patents. 

On the first of September, 1872. the new patent law 01 
Canada went Into force, and patenta are now granted to 
citizens of the United States on tbe same favorable t.erms 
as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant 
mnst furnl.h a model • •  peclficatlon and dnpllcate draw 
iug., sub.tantlally the same as In applying for an Ameri 
can patent. 

The patent may be taken out eIther for five year6 (gov. 
ernmen t fee f20) , or for t.en years (government fee ,Wl 
or for fifteen years (goTernment fee $60). The five and 
tell year patent. may be extended· to the term of fifteen 
yearo. The formal1t1es for extension are Simple and not 
expensive. 

American Invention •• even If already patented In this 
conntry. can be patented In Canada provided the Amerl· 
can patent I. not more thall one year old. 

All per.on. who desire to take ont patent. In Canada 
are requested to commnnlcate with MUNl!! & Co . •  87 Park 
Row. New YQrk. w-ho will give prompt attention to the 
business and furnish fUll ln.tructlon. 

Value oC Extended Patents. 

Did patentees realize the fact that their Inventions are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted. we think more W9uld avatl them· 
selves of the extension privilege. Patents granted priOl 
to 1861 may be extended for seven years, for the benefit 
of the Inventor. or of his heirs In case of the decease of 
fomer. by dne application to the Patent 01l1ce, ninety 
days before the termlnatioR of the patent. The extended 
time Inures to the benellt of the Inventor. the assignee. 
under the first term having no rights nnder the extensl�n 
except hy special agreement. The Government fee for 
an extension Is $100. and It Is neces.ary that goo,," profes· 
slona1 servlce be obtalne Ho conduct the business before 
the Patent Olilee. Fnll information .It to extel1819ns 
may be had by addreSllnlf Mumr & CO. Bi Park Row,New 
York. 

Trademarks. 

Any person or firm domICiled In tne United States. 01 
any firm or corporation residing In any foreign country 
where similar privileges are extended to citizens of the 
United States. may register their designs ,..d obtsln pro · 
tectlon. Thl. is very Important to mannfacturerS In this 
country. and eqnally so to foreigners. For full partlcu· 
lars address MUNl!! & co . . 87 Park Row. New York. 

Deslp Patents. 

Foreign designers and manufacturers. who send good. 
to this country. may secure patents here upon their new 
patterns. and thns prevent others from tabrlcatlng or 
selllng the 88me goads In thi. market. 

A patent for a design may he granted to any per.on 
whether citizen or allen. for any new and original design 
for a mannfacture, bu.t,statne. alto rellevo. or has reliet 
any new and original design for the printing of woolen 
silk, cotton. or other fabrics. any new and original im· 
presSion, o�ament, pattern, print. or pict.ure. to be 
printed. painted. cast. or otherwise placed on or worked 
Into any article of manufactnre. 

Design patents are equally as Important to cltlzells as 
to foreigners. For fnll particular. send for pamphlet to 
MUlI'N & Co . •  87 Park Row. New York. 

(Joples oC Patents. 

P er.ons de.lrlng any patent Issued from 1836 to 'Novem 
ber 26. 1867. can he .npplled with official cople. at a reas· 
onahle cost. the price dependiag upon the extent of draw 
Ings and length of specification. 

' 

Any patent Issued since Novemher27. 1867. at which 
time the Patent Otllce commenced printing the drawing 
and specificatiOnS, may be had by remitting to this of 
fice ,I. 

A copy of the claimS of any patent laBued since 1886 
wnI he fUrnl.hed for $1. 

When ol'/lerinll copies. please to remit for the same as 
above. and state name of patentee. title of Inventlon.and 
d ate of patent. Addre88 MUNN ,. Co • •  Patent SoliCitors 
87Park Row. New York. . 

MUNl!! & Co. wnI be happy to see Inventors In person. 
at their office. or to advise them by letter. In all·cases 
they may expect an hones! opinion. For Inch consnlta· 
tlons. opinions, and advice. no c1l4rge I. made. Write 
plain ; do not nle pencil or. pale Ink ; be brief. 

All bUSiness committed to onr care. and all consult .. 
tlens. are kept ._61 00a .lrlctlll �tal. 

In all matters pertaining ·to patents, such as conductblg 
Interferences, procnring exteRslonl, drawing asalgn· 
ments. examinatloa. Into the vall�lty of patents. etc. 
spectal care and atten tlon Is given. For information and 
for pamphlets of Instrnctlon and advice 
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PUBLISHERS SCIENTIFIC AMJilRIOAN. 
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RATES OF ADVERTISING. 
Back PaKe - - - - _ - - 81.00 a Une. 
Inside PaKe - - - - - - "IS centll a Une.  

IiJngra'lJlng' mall head aaflertt.emeltt8 at Ute same rate per 
Une, by measurement. as the letter· pres •• 

INVENTORS' 

� E. ILLINGWORTH, Neville St. Foun. • dry, Leed., England. makes a Specia lt� of 
h " 1 0-inch Lathes. All parts are mterchangeable. being made In dnpllcate, by patent machinery. thus en. sur!tig Accuracy and Excellence Of WorkmanShip . 

IT For prICe and Photo.  write direct . 

HUNTERS' AND TRAPPERS' GUIDE 
To u.e and care of Arms and Ammunition ' making and using Trap. ' Snares and N ets ; Baits and Baiting : Pol. sons ; Bird L\me ; Pre.ervlng. Stretching. Dre •• ing. Tan. nlng .and Dyeing Skins and Fnrs l FI.hlng. &c. Mailed for 20 cents. by C . S .  RILE Y. HOlland, N. Y.  

F�OR SALE, CHEAP-l ten horse Portable 
Engine. 1 Vanlel'. Planer, 1 Great Shaper and Ten. snter, Lathes, Saws . and o ther Machinery for manutac .. tnrlng "ahlnet Ware and Chairs ; als o .  a nice stock of Cabinet Ware and Chairs. two He"rse. and UndertaJrlng Material . Also for Sale. a Hou.e and Lot and Snop . A good vacancy for the above business. For particul ar. , Inquire of DA VID COON. Ypsliantl. Mich .• sept.  17. 1878. 

ONE OF L A NE'S CELEBRATED and popular 
l ion. ;;:gVo��� Ut:e "�1:-�f\rgl 

�:'n:�ft:::I�s�ft��:
· 

New York CIty. 1o'or circular and price U.t, addressLane 
Manufactnrl ug Company, Montpelier. Vermont. 

A FULL SET OF IMPROVED CLAPBOARD 
MAC HINERY will he exhlhlted at the Fair of the American Instttute by the Lane Me·g Co. ,  Montpel1er, Vt fOR SALE-The right to lIlanU:facture and Sell the Patent Sta ve Grain B&.ket. In the States of o 10, Pennsylvania. and New York . SaId Baskets pro. tected hy numerous patents Issued to Horace C. Jones and others . G. 1. BRE W STER, Appleton , WI • .  

/ V  V I 'o./l .t=. M U US ' ''E:SIJ:�·HA.V?-- P R o  c o  N.r. EURNHAM'S f\JEW TURB INE 
WATERWHEEL 

TO BE THE BESTEVER INVENTED PAMPH. i-FREE . ADDRESS. YORK.PA 

SUPERIOR TO ALL OTHERS. 
L I M E T  & C O . · S S T A N D A R D  

PRD.OB PILB S. 
HOMER. FOOT & C O •• S OLE AGENTS. 
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copy of SarENoE RROORD FOR 1879. It Is a most In· 
terestlng and valuable BoOl'l and shonld have a place In 
every Hon •• hald. 1n every LIbrary. . 600 Frage., Octavo. Handsomely Bound. Over 150 En · 
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C
�o ';il parts Of the conn try, on receipt of 
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MUNN & CO:, PUBLISHERS, 
3" Park Row. N ew York VitJ'. 

TmI SOIEN7'IFIO AXERIOAl!l will be sent one year 
, ond one copy of SOIElli OE BEOORD FOR 1178, on 

receipt of $4'50. 
SOIENOE BEOORD FOi"lS'f�� uniform wtth the 

above .. PrIce 13. Library blndiJlg, ",JiO. 
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BAIRD' S 

FOR PRACTICAL MEN. --0--
.\!y new, revIsed and enlarged Catalogue of PRACTI· 

CAL AND SCIENTIFIC BOOKS--96 pages, 8VO.-WIll be 
!ilent, free of postage , to any one who will favor me with 
hIs address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, PhiladelphIa. 
-:0 :-

IMPORTANT BOOK� 
ON . Metals and II etal Workin[. 

Bauerman's Metallurgy of Iron. 12mo. $2.00 
Blinn's Practical Workshop Companion for 

li.:'tl���:\2���. �.�� . . ��.��.���:� �.� � �:.��:�:. ( �?O . . i�i��o 
Bell's Chemical Phenomena of Iron Smelting. 

tt�c:������;:t�1i��ld d�����fri! ��a���:�l�� gl t�� Blast Furnace, the Temperature of the Air, and the Proper Condition of the Material to lJe Operated Upon. By 1. Lowthlan Bell . 8vo . . . . . . . . . . . . . . . . . .  $6.00 
Byrnes' Practical Metal Workers' Assi.stant. 

A new edition, to which is added an A.ppendIx containtng The M'tnufacture of [{uBsian Sheet Iron ; Tbe 
:��¥ffgt���sOef�!�llste�\� IWrt�a��i:l�08���������: 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.00 

De Koninck-Dietz. A Practical Manual of 
Chemical AnalJjisandAssaylng. ByL .  L .De Koninck, 
��'b�ii' ���l!i. �:'e�i���l�eJiti�g,i�i�hWM�t����� �K AppendIx on Iron Ores by A .  A. Fesquet . . . . . . . . . .  $2 . 50 

Guettier's Practical Guide for the Manufac
ture of Metallic Alloys. Comprising their Chemical 
and Physical Properties, Preparation, CompOSItion 
and Uses. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 .00 

Landrin'S Treatise on Steel. 12mo . . . .  $3.00 
Larkin's Practical Brass and Iron Founders' 

Guide. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2. 25 
Napier's Manual of Electro.Metallurgy. Illus-

trated. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2 .00 

Overman's Manufacture of Steel. 12mo. $1.50 
Overman's Moulder and Founders' Guide. 

Illustrated. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 
Osborn's Metallurgy of Iron and �teel. The

oretical and Practical, In all Its hranches, with speCial 
reference to Amerwan Materials and Processes. Illus
trated by numerous large folding plates and wood en-
gravlngs. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12 .50 

Perkins and Stowe's New Guide to the �heet 
Iron and Boiler Plate Roller . . . . . . . . . . . . . . . . . . . . . . . .  $2 . 50 

Phillips and Darlington's Records of J\iining 
and Metallurgy. Illustrated. 12mo . . . . . . . . . . . . . . . .  $2.([0 

Percy's Manufacture of Russian Sheet Iron. 
8vo . Paper • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50e. 

Roseleur's Galvanoplastic Manipulations. A 
Practwal Guide for the Gold and Silver Electro-plater and the Galvanoplastic Operator. 127 engravings. 495 pages. 8vo . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  $6.00 

Schinz's Researches on the Action of the 
Blast Furnace. l11ustrated. 12mo . . . . . . . . . . . . . . . . .  $4.25 

Strength and other Properti es of Metals. Il-
lustrated by 25 large steel plates. 4to . . . . . . . . . . . . .  $10 .00 

Tables Showing the "Veight of Round,Square 
and Flat Bar Iron, Steel, &c., by measurement , _ . . . SSe .  

Urbin and Brull's .Practical G uide for Pud-
dling Iron and i:lteeJ . 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

Vail's Galvanized Iron Cornice Workers' Man
ual. Containing Instructions in 1:- ying out the different Miters and making Patterns for all kinds of plain and cIrcular work . Illustrated. 4to . . . . . . . . . . . . . . . .  $5.00 

Watson's Practice of American Machinists 
and Engineers . Illust'd by 86 engravings. 12mo . .  $2 .50 

Warn's Sheet Metal Workers' Instructor, for 
Zinc, Sheet Iron, Copper and Tin Plate Workers, with Instructions for Boller Making, &c. 8vo . . . . . . . . . . $ 3 . 00 

JJr The above, or any of my Books, sent by mail, free of postage, at the publication prices. My new and enlarged CATALOGUE OF PRACTI· CAL AND SCIENTIFIC BOOK8-96 pages, Svo.-sent free to any one who will furnish hlS address. 

HENRY CAREY BAIRD, 
Industrial Publisher, 

406 Walnut St., PHILADEI,PHIA. 

J U S  T P U B  I, I S H  E D , 
A Fresh Work on llIininlol". 

SILVER AND GOLD : 
An Account of the Mining and Metallurgical Industry 

��:�t�)u�r�li�fs�a�;,�l�. rii���6;eD�W��b.�U ��� Commissioner of M.ining Statis tics, President of the 
�r;·aI::Jt���fiikn�not�nna1�H���h��·i��r �\;�:e�g�¥1�ir� West," "American Mines and Mining," " MineR, Mills , and Furnaces," etc . ,  etc. WITH PLATES . 

1 Vol.,  8vo. Extra Oloth. $3. 50. 

The energy and thQroughness with which Mr. Raymond has prosecuted his investigations, and the rare intelligence and intimatp' acquaintance with mining and 
�ae;:����ywTa�l�f:�����l��Sg':d����shrsnr��'hSt��¥��e�\�i ensure an interest in this, his latest work. *. * To be had of Booksellers, or will be sent to any address. post-paid, on receipt ef price, by the Publishers , 

J. B. FORD & CO" 
�7 Park Place, N ew York, 

FOR SALE-A most important, useful and valuable invention . An independent fortune to any party who desires to handle . Applications should De made immediately. Address S . . care G. E .  HUTCH· INSON, U4 Superior Street, Cleveland, O .  
$3f'75 A MONTH to Male or Female Agents . 

I NOVELTY 00., Biddeford, Me. 

A Rare Chance to Advertise . 
Cheapest and Best Mode of Introducing 

NEW MACHINERY AND INVENTIONS. 
-------- : 0 : --------

T o  A d v e r t i s e r � .  
About the 15th of November, we shall publish a SPEOIAL edItion of 60,000 copies of the SCIENTIFIC 

AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post 01l!ce In the United 
States, Canada ,and adjoining provinces. 

It is Intend,)d that a copy of the paper shall reach the principal manufacturers, workers In lumber and 
and Iron. railro td shops, and the works of other mechanical and Chemical Industries In the United States . 
Advertisements will be taken for this extra editio'n on the same terms as in the regular issue, namely, 75 
cents a line inSide , and $1 a line on last page. A few notices, in the Business and Personal column, not 
exceeding four lines In length, will be inserted at $1 . 50 a Jlne. This affords an nnnsually favorable opportn 
nity for advertisers to reach a class of persons not accessible in the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number issued to tJe full 60,000 ; the 
postage on these copies, which Is twelve hundred dollars, will be prepaid, thns Insuring the prompt . forwllrd· 
lng of the papers to their destination . 

AdvertIsers will bear in mind that this announcement is for a Special Edition which Is to he circulated 
gratuitously among non·subscrlhers, and that the same advertisements which appear In the regnlar edition, 
if ordered in the extra, will be seen by entirelv different persons. 

E N G R A V I N G S . 
A few illustrations and descriptions of machines or articles of utlllty, whether they have already appeared 

n this paper or In other publications, will be received for Insertion in this Special EditIon on reasonable terms. 

MUIfN &. 00., Publishers. 
MA.N POWER SA. WS. 

Circular, Jig, Band & Bench. 
See " ScI. Am.," Vol. 26, p. 866 ; Vol. 28, p. '19 & 806. 

� .I'-OR SPEED AND WORK UNEQUALED. 

Combined Power Co . , 23 Dey St., N.Y. 

Sole own! a�d M�u'fact�r �h!E! 1 ARIET? M�"S��J�; N�£;,IJI�f;.te�e���Vts�lrl'i�niMus. 
$175, $H80, '$430, $530-and Mannfacturer and Dealer in all kinds of 

Wood and Iron Working 
M A C H I N E R Y , 

Steam Engines & Mechanical Snpplies, 
56 TO 62 SUDBURY ST. ,  BOSTON, MASS. 

Reasons in Support of onr Claim to favorable 
consideration. 

1. What we manufacture we exclusively control for the whole country by patents granted to us or purchased b)' us. 2. Instead of attempting to evade o thers' rights by manufacturillg to get aronnd good machines, we select and purchase them from legal owners. 
S. We sell at the market price, and as low as producers, being satisfied with very small prOfits on large sales .  4. We ship machinery from the factories where it is made, so that the freights are the same as if purchased of the manufacturers. 5. We guarantee to furn1sh THE LATEST IMPRO-{ED machmery known, and that whieh Is best suited to the 

wg.rk.J.� ��Re�1���'and legal productions o».ly, thus preventing troub�e with owners of patents for infringe� mentE! and costly litigations ; and we also warrant every 
�7.Ch-W: trv�eS�:�i��r:�;:��i�·n to fitting out shops com-p1ete, anN by a consolidation of prOfits and saving of expense incident to selecting, are elLabled to furnish all that the various manufacturers produce at as low, if not ' lower rates than they can be lJurcbased of ' others. 

S. An experience, extending over a period of twenty years, in the examination of all new contrivances aEi soon �s known, and learning from users what they consider the best products , warrants us in saying that we can save purchasers a great deal of trouble and money Oy giving us theIr patronage . 9. Our interest being also the purcha8er's intere8t, we 
�:�;�l���: t��:�:��r��� gI :�����be:���t \�e·����o�� 
BUILDER, THE PURCHASER and OURSELF. 10. We fill orders as deSignated by purchasers, or, when it is desired, select and send the best known-support the good and denounce the bad-and by keeping thor· 
fi¥li�lklg!��tO!t��!£I��Sc\ ���Ot���olh�rS��c:;fc� ��� manded for others which are no better. 11. Our unprecedented success warrants us in keeptng ordered ahead a large supply of good machinery, besides keeping at our warerooms a larger stock than can be found anywhere else in the United States. We aleo feel safe in saying that we can ship and deliver machinery as soon, if not sooner, than others. 

12.  Send for Catalogue and Circulars, and ask any questions regarding any mechanical product or deVice, which wlll be cheerfully answered. 

MACHINERY s��ror d·r�:lar�gi!.�Pl!�CE , & co. 60 Vesey st., New York. 
The American Turbine Water 

Wheel, Recently Improved and submItted to thorough scientifiC tests hy James Emerson, showing the following use� fule efiect of the power of the water utilized, being the highest results ever known . Percentage of Part Gate : X(, 50.08 ; 
%p�i�h�'0�8�1;0¥e'��t� ;  �oJi:90. 
A full re�ort may be obtained of 

fJn��hlo� LLS & TEMPLE, Day . 

1832. SCHENCK'S PATENT. 1871. 

-�5 to ��O ��:,!f�;t�!t�!::;���:�:�������eO!;:;:::�:e�:t 
:worl€. for '11", !lIl 1\helr ilIpn.re !rnomentm !Dr ali I1;he !;lnle than at a.nythlDf '�I'\A, )P¥" ·*,�I'l.,u..J:''''' f!."� h;-I!\rr\l:."M,f! (\;I." �1I;fM(()lm ,t.; <m.,,, �Qll:'tl.a.l!1\d,...lIk.-W!iIIo 

SHINGLE AND BARREL MACHIN ERY.-
Improved Law's Patent Skingle and Reat!ng MaehiLle, simplest and best In use. Also Shingle Heading and �tave JOinters, Stave Equalizers, Heading Planers, Turner., &c. Address TREVOR & Co. Lockport, N. Y. 

MOLDING, MORTISING 
TENONING & SHAPING 

M A C H I N E S , 
. BAND SAWS, 

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &c .. 
RAILROAD, CAR, and ASRJ CULTURAL SHOPS &0., pr-Snperior to a% In nse. 

J. A. FAY & uO. CINCINNATI. Ohio:' 

Srl']'N('II ])I]� S For cuttIng busIness . � 'l' J I � � Htenclls,all sizes. Also .. ..  .. complete OUTFITS for ClothIng Stencils and Key Checks, with which young men are making from $5 to $20 a day. Send for catalogue and samples to S.M .SPENCER,117Hanover St" Boston,Mass. 

NEW & IMPROVED PA.T'l'ERNS.-MA. 
CHINISTS' TOOLS-all sizes-at low prices. 

J;:. GOULD, 97 to llS N. J  R. R. Ave .. Newark. N. J 

OTIS' 
SAFETY HOISTING 

Machinery. 
NO. 348 BRoltV�Y �f$�OJ�. CO .. 

WOOD-WORKING MACHINERY GEN-erally. SpecIalties, Woodworth Planers and Rich· a.rdson's P�tent Improved Tenon Machines. Central, corner Union st.). Worcester..:"ass. WIT H F.RB. RUGG & KICHARDSON. 
WENDELL'S PATENT DOOR STOP. lOOO AGEN'I'S WAN·I ED. 

S5 per day. Samples, 2 5  Cts. 
Wendell & Francis, 436Walnut St. J?hila. 

�\rHY w e  c:t n 8(>;1 Fi rst 
Pia"ot) lor $290 ? 

alls,wer- Itc(,sts than $300 Piauo bold. 
whom make 

profit. W e  have 
sbip direct to Cam i

price, and warrant 
t>end for illustrated cirto over SOO Ban ke.rs, M er�hants, whom you may kuow). using our PIanos, and Territories. Please state where you saw 

U. S. Plano Co., 8 1  0 Broadway, N. Y. 

RICHARDSON, MERIAM .t CO. Manufaeturers of the latest improved Patent Danels ' and Woodworth Planing Machines, Matching, Sash and moldIng, TenonIng, MortiSing, Boring, Shaping, Vertical, a.nd C1;rculnr He-sawing Machines, Saw MillS, Saw Arbors, Scroll Saws
\v

Rallway, Cut·off, and Rlp·saw Mo-
g����·kl�d�kgf a� oOd?�grii��n��ck��: a��t:l:,rI��: and prIce Jists sent on application. ManufactorY

k
�or. cester. Mass. Warehouse, 107 Liberty st. New Yor . 17 

ENGINES, BOILERS PUMPS, &C 
Bought, sold and exchanged. All sizes and kinds constantly on hand. Address, for circular, E. E. ROBERTS 52 Broadway, New York. 

Andrew's Patents. 
Noiseless, Friction Gl"ooved, or Geared Hois. ers, suited to every want. Safety Store Elevators. Prev!'nt Accident, 
Sm!k':.!'n::!tri 

a�1.f:�B�i1��:�k. 
Oscillating Enll"�Des, Double and Single, 1.� 100·Horse power. 
CentrifulfRI Pnmps, 100 to 100,000 Gallono 

Nl:;f�'i':1'.f: .r::�er.u8':aV�:�rn��������· 
out iruury. 

t!�!'l!�tcr;':f!�s�urable. and Economical. 
WM. D. ANDREWS & BRO. 

___ 414 Water Street, New York. $425 Upright l£nglne and Tubnlar Bo1ler (4) HORSE 
POWER, with all Trimmings ; also (10) HORSE 

I POWER. Send for CirCUlars. 
VARIETY IRON WORKS Co. ,  Cleveland, O. 

WHALEN TURBINE. No rIsks to Jluren"ser . Pamphlet sent free. SETH WHALEN. Ballston Spa, N. Y .  

MILLING MACHINE S. Universal and Plain-Gear and Cam Cutting, &c. 
se'l!'k1fh11�B�\�L'i:"iJ��fXb:1t'. CO. 

11. Water St. Boston $425 A MONTH! Horse and carriage furnished. Expenses paid. H. B. SHAW, Alfred, Me 

THE HORTON LATHE CHUCK, from 4 
to 86 Inches ,  wIth the new Patent J aw. ·Address THE E. HORTON & SON CO .• Windsor Locks, Ct 

BUERK'S WATCHMAN'S TIME DE-
TECTOl'l.-Important for al. large Corporations 

��th �:���g�t���ur���cg�s;-�:!o�u�1 �fw;r�;����� patrolman, as the same reaches dIfferent stations of his beat. Send for 0 Circular. J. E. BUERK, 
N. B.-This detector is c�v�ie�°Srl,�o BlJ�tg�p�t":':i., Parties using or selling these instruments without authorltv from me will be dealt wj�J:. according to law. 

Machinery, 
Wood and Iran WorKing of every kind. Leather and Rubber Belting) Emery WheelS

b
Babbitt Metal, &c. GEO. PLACE Oli CO., 121 Cham eIS St, N.Y. 

Cold Rolled Shafting. 
o:�!m� ��:� ��'i:�M�af��ri{ls��r l;�'''a�ey ���:����� 
to 24 ft. Also, Pat. Coupling and Self·oillng adjnstable Hangers. GEORGE PLACE & CO., 121 Uhambers Street. New .. ork. 

Sturtevant Blowers. 
Of every sIze ana desc8�ww;�oi\r.:t'b\l! .?n

c'ii�d. 
121 Chambers Street, New York. 

PATENT t'UNCH ING 
S H E A R I N G  M A C H I N E S .  With all ModerN Improvements, in forms adapted to eve. 

ry k.ind of ","'(Irk. WARRANTED SUPERIOR TO ALL OTHERS. Presses �dapted to all kinds of worK in store ready for 
BhIP�g�ES G. WILDER, 121 Chambers St., New York 

WORKING CLASS Male or  Female , $20 
week, employment at 

����·�:�F�;6��1�ldrg.;:��������������;1�1{��u�(��� return stamp, M. YOUNG & CO., 173 Greenwich St., N,Y 

1'HB U nion Iron Mills, Pittsburgh, Pa. 
l'he attentlold of Englne��'s and Architects is called 

���'d) ,i�:��1�g ��oc���6��� �:lW: �:t��7��d�h� �f�� 
�fi !����f �hi��f�ri!:rrnr�va�� ��trr�l�G;�����, �e !�� prepared to furnish all sizes at terms aS favorable as can beobtained elsewhere. For descriptive Uti ogl'aph address CarnegIe.Kloman & Co, Union Iron Mins, Pittsburgh,Pa. 

SILICATES OF SODA & POTASH, SOLUBLE GLASS In all forms. Chloride of Calcinm. Magnesia in native form. Hydrofluoric ACid. �ickel Salts, Sulphate and Chloride . Metals and MetalliC Oxides . Felspar, Flint, and Fluorspar finely ground. Manganese, BlaCK Oxide. All rare Chemicals and Drugt? made to order by L. & J. W. FEUCHTWANGEH, Chern. ists and Importers, 55 Cedar Street, New York. Editors of Trt'latises on " Gems," $5 , 24 per cOPY ' " Fermented Liquors," $3 12 per copy ; • .  Soluble Glass," $1 p�py; " Nickel," 50c. per copy. An mailed free. 
RE YNOLDS' 

Turbine Water 
Wheels . 

30 years' experience enables me to excel In GearIng Mills of all klnds and furnishing theIp. reliable, eco� nomical iower. SClpnti:fic pamphlet 
�t��et,<te�' l'���COT, 96 LIberty 

P ERFECTION OF SPEED ON WATER WHEELS secured by the Rotary Hydranllc Governor, under all possible conditions. Never fal l s .  Under extreme changes ,  it operates the en tire gate in ten seconds . Warranty nnllmited. No pay tll1 tested JOHN S. ROGEltS, Treas. , 19 John Street, Boston, Ma·ss . WOODWORTH PLANERS 
t-t!l�ege;s:lli�ffe�a��lre��', TI�?d Jgi\Jr� �3:i�lHl�s SONS�latteawan. N. Y. and 118 Liberty St., New Yor]; . Pa Th e B lt you are a fool or luna 

PAGE'S Water Flame Coal Lime Kiln, with SS . IS Y tic, but if you are sane 
coal or wood. No. 1 Soft White Lime ar Cement andwlsh to make money 

with use of water. C.D. PAGEt Patentee.Rochester.N.Y: address, EUREKA PORTABLE TABLE CO. , St. Loui s .  To Electro -Platers. 
BATTERIES, CHEMICALS, AND MATE-

RIALS, In sets or Single, with books of instruction 
���t��f�:lE1�c��6f��:1�tN�3ni>le'fdH��!� :o�to�,�:S�: IllUstrated catalo . ue sent free . 

TO MACHINISTS. 
FOR SALE-One Cast Iron Fly Wneel Pulley, 12 feet dia., 24 in. face-bored for 10 il. Shaft-turned true-in halves-weighs 7800 Ibs. Price $300. • 76 feet 5 inch Wro't Iron Steam Pipe-flange jointsWlt�l elbow. Price $1.50 per foot . 120 feet 18 inch and 75 feet 24 inch best doubl ed and pe1!gedt cemented oak t.anned Leather Belting, in good order. Price 50 per cent from list. Also, 2 Siugle·flue BOilers, 42 Inch dla., �2 feet long. 1 do. do 42 H H 25 H " For further information, address . MARS����O:: AY�llIX,�BaltlmOr", Md 

A. Set of 12  Steel Lathe Dogs, 
From % to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $17.S0 

" u to 2 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 8 .00 Iron, from % to 2 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 6 .50 
1 ��t o;'Ste�1 �1im�s. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :J�Vlg 
E�pa�df��n Man�rel" 'taking' aiiythiiig' ij.;;rii �. to' 4

$10.00 
inches, &c. 

fO�
e��c�af' W . LE COUNT, Slluth Norwalk, Conn., 

WOODBURY'S PATENT 

Planing and Matching 
and MoldIng Machines, Gray & Wood's Planers, Self.olllng Saw Ar�.0"1.: 'WggB'�,r WOOd

{ 
:m���y���:��,elf.·Y. ; Send for C1rc.ulars. 6"1 Sudburv street, Boston. 

$1 t'lI 5 A MONTH to Lady Avents everywhere .iCI Address: ELLIS MANUF'G Co .. Waltham,Mass 

Niagara Stearrn Pump. 
( 1HAS. B. HARDICK, 

23 Adams st., Brooklyn. N. Y. 

$1· 00 to "' 50 per mo
.
ntlI guarallteed � sure tQ; :Agtent$ every-

where selling onr new seven strand W�ite Platina 
Clothes Lines. Sells readlly at everyh()l:ts�. Samples 
rree. Address the GIRARD WIRE MILLS, Pbtladelphla,Pa. 

W- OODWORTH SURFACE PLANERS, 
$125. Planers and Matchers, $S50. S. C. HILLS 51 Courtlandt street New York. 

AGENTS WANTED EVERYWHERE-
Splendid work all winter. Patent Door Spring an d 

NoveltIes. $20a day can he made. Address NOVELTY 
EMPORIUM, 418 Locust Street, st. Louis, MQ. 

© 1873 SCIENTIFIC AMERICAN, INC
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Adverti8ement8 will b e  admitted on this page a t  the rate 0.1 
$1.00 per line for each in8ertion. Engravings mall 
head advertisements at the 8ame rate per line Irv ".eas
urement. a8 the letter-pre88. 

Malleable Iron & Steel Castings 
, MADE TO PA TTEIl� Ill' 

____ . __ ."_:s:�_. _____ ,, ____ _ Address 

P. BLAISDELL & CO., 
C A R R , C R A  W L E Y  & D E V L I N . 

O F F I C E , 3 0 7 A R C H  S T R E E T , P H I L A D E L P H I A ,  P A . ,  
.Mannfactnrers also of FINE GREY IRON CASTINGS, and an assortment of BUILDING AND CABINET, CARRIAGE AND SADDLERY HARDWARE for the Trade. 

MANUFAOTURERS OF THE BEST 
Patent Drill Presses, with Q,uick 

Return Motion, 
In the Market, also other Machinist Tools. 

SEND FOR CUTS. WORCESTER, MASS. 

The value of the SCIENTIFIC AMERICAN a8 an advertising 
medium cannot be over-estimated. 1t8 circulation i8 ten 
times greater than that of any similar journal now pub
lished. It goes into all the State8 and Territories, and i8 
read in all the princip al librarie8 and reading·room8 0.1 
the world. We invite the attention of tho8e who Wi8h to 
make their bu.ine88 known to the anne:lled rates. A b'!llli. 
ne88 man want8 80mething more than to Bee his adver. 
ti8ement in a printed newspaper. He want8 circulation. 
l.J it i8 worth 25 cent8 per line to advertise in a paper oj 
three thousand circ'!llatto11, it is worth $3.75 per line to 
advertf .. , in one of forW-ttve tliou8and. 

S 
A 
W 
S 

� LUBB.ICA. TORS. 
DREYFUS' transparent Self.actIng Oilers, for all sorts of Machinery 

. . 

and Shafting, are reliable in all seasons, saving 75-95 per cent. The SELF-ACT
IN G  LUBRICATOR for Cylinders is now adopted by over 150 R. R. In the U. S. , 

, t,nti'n1'�n�rt'J�H��.olJ�m�!t�::.: N.Y. 

P R A T T ' S  
A S T R A L Todd & Rafferty Machine Co. 

O I L . 

PORTLAND CEMENT, 
From the best Lon�o.Mi�n:ft"l�:li��·CllJ'���I���. 
A PractIcal TreatIse on Cement furnIshed for 25 centp 

SUPBR-BEA. TERS 
Safest and best 011 eyer made-burns In an)' lamp-for sale everywhere . C HAS . PRATT & CO. Established 1770. 108 Fulton street, N. Y. 

TIlE TANITE 
EmeryWheels 
�r�� ������ 

JUST PUBLISHED ! 
" Facts and Suggestion s regarding the Right Choice and RIght Use of Solid Emery Wheels and Emery Grinding Machinery." 124 pages. 

This Pamphlet Is offered to the Public as the most com.rlete Manual on the subject of Emery GrindIng yet publIshed. Sent, poslepald, on receipt of 25 cents , Address THE TANITE CO.,  Stroudsburg, Pa. 
---:0:---

HOW ABOUT YOUR PAY ROLL 1 
Is not THIS the time-now when working forces are being reduced, and each man's effort is to see how FEW 

harlds he can get along with-is not thts the time to 
:.i�gh W:���IYWWle �Iai�gd o);:;:��;-sg�fri'gi�,::,lfJacI�}:'� draw? How many men now working with File, and 
�rl�ri���n��� �'ii�t�W�il�n� �l�:' ;a�i�'i.��srfI�e� many Pay Roll Swelling men w1ll It take ttl do, with VIse alld File, what ONE man w1ll do with that never. dnlllng Rotary File, a Tanlte Emery Wheel ? That File ;:��85�r!08���� ��es8rlese\�IS of Adamant, an.d whose speed 
When money is scarce, Labor Saving Tools are cheap ! 

• 
And Shal'ed Diamond Carbon POints, indIspensable for Turning Emery Wheels, Grindstones, also Trueing up hardened Steel and Paper Calender Rollers,&C. Address J. DICKINSON ,  Patentee, 6<\ N assau St., N .Y. 

NEARLY 1,000 NOW IN USE. We offer thetle Planers to our customers, believing them to be the best for the prIce that can;be fonnd. They will 
evF"i-I:)I,o Plane thinner and thicker, plane PONY more and do lt better than any 

�����rfh�hse��!���:, f�� R��fe to get out of order. These ",Ian. 
��rv�rsea�l����no: t�:��P��S��f running them In from eight to ten days. They have met wIth merIted success · wherever they have been introduced, and never fall to give entire satlsfaetlc,u. They will plane 5� Inches thick, and down to less than ?Ii Inch In 

thIckness, and in quantity from8,OOO to 18,000 feet In ten 
�g���ac��11�h���r;f!��ll�;VnFe���, ��g��:�es�,m���� 
(3x3 feet) adapts them to many smllll shops, where a 
large planer could not be used : and their simpliCity ren� 
ders them easy to be handled by the Inexperienced. We 
manufacture three sizes, with either single or double 
rollers, 16, 20 and 24 Inches wide. 
Price of 16 inch Planer, single roller . . . . . . . . . . . . . . .  $105.00 

" 20 U U I "  H • • • • • • • • • • • • • • • •  120.00 
u 24 U H " " . . . . . . . . . . . . . . . .  140 .00 

PrIce to plane 24 inch wIde, double roller . . . . . . . . . .  165.00 
u " 20 "' ' ' U H • • • • • • • • • •  145.00 PrIce of Countershaft and Hangers . . . . . . . . . . . .. . . . 20.00 
:: Extra 9utters ,  per Ra1r, �� i�"Ch: : : : : : : : : : .' .'  �:88 For illustrated circulars, sent free, address GEORGE i'faJi.�n:i:�i\�";f,s;,�e&. "i. Mechanics' Tools and LIght 

REYNOLDS & CO. MANUFACTURE 
Screws & Bolts 
For Machinery of every variety. ALSO 

Bridge and Roof Bolts. 
STEEL & IRON SET SCREWS 

to:����aJt�es,t�8�re����m����,1�� . 
No. 145 East St. ,  New Haven, Conn 

G L A S S  

Our Glass Cutters are made with a handle like a Gla zier's Dia.mond, but, instead of the diamond poInt, they have a small hardened Steel revolving wheeI, the sharp 
��fed��:;,y!�hai')ls:i�trirv:s e'riWea�a�i�I:�r�:.· '£.�"lt Hard ware Dealers keep them, or will send to us for them if wanted.. Where they are not for sal�, we will send one by muIl, prepaid, on receipt of thirty�tlve cents. We will send one to any Publisher who will Insert thIs notice and forward us a copy prepaId. MILLERS FALLS COMPANY, No . 78 Beekman Street, New York. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Strongest, Cheapest, Best. 
In the test at Holyoke, ln 1372, the Houston gave the 

highest percentage ever 
shown in a reliable test and the · highest aVeJmll'e re
sults ever obtained. In 
�����:ir��rnl� ift�V��p��i�r� ity over all others . Emerson's fnll report furnished on application . Send for Circular. MERRILL & HOUSTON IRON WORKS, BeloIt, WIsconsin . 

P'oR'l'ABLE STEAM ENGINES, COMBIN-Ing the maxImum of elllclenci' darabillty and econ. 
�le'lr:�j�i��i;'l;mJci'tw����re ���:r,''600T::fu:f� use. All warranted satisfactory or no sale. DescrIptive cIrculars se¥k1l:n J �P&I���.8iE�d�J.ssLawrence. M .. ss. Ubert:!' It., New York. 

MANUFACTURERS OF The celebrated Greene Variable Cut-Off Engjne ; Lowe's Patent Tubular and Flue Boilers ; Plain Slide Valve Sta· tionary, HoIstIng, and Portable Engines. Boilers of all kInds. Steam Pnmps, Mill Gearing, ShaftlngM:&c. i Silk, 
1��nga���h:M�Ijfa�JM:��fari�:rfnemJO" :�a�gIK: lats' Tools ; for Judson's Governors anN Stop-Valves : Sturtevant Blowers ; and DIfferential Pulley-Blocks . WAREROOMS. 10 BARCLAY ST., NEW YORK. WORKS, PATERSON, NEW JERSEY. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S S O N S 

MANUFAOTUBERS, TRENTON, N. 3". 

FOR Inclined Planes,Standing- Ship Rig-ging 
Bridges, Ferries, Stays, or Guys (1m "Derricks & t)ranes, Tlller Ropes, Sash Cords of Copper and Iron, LIghtnIng Conduct"rs of Copper. SpecIal attention gh·en to holst· Ing rope of all kInds for MInes and Elevators Apply for c!r�ular, givIng prIce and other InformatIon Send for oamohlet on Transmission of Power by Wire Ropes. A larKe .tock constantly on hand at New York Warehouse No. 117 LIbert}" street. 

Save fuel, and supply DRY steam. Easily attaCile<1 to 
any boiler. HENRY W. BULKLEY A Enlrtneer. 

93 LIberty "t., New York. 
For testing Ovens. Boller 

Pyrometers. fiues, Blast furnaces, 
Super-Heated i���ssOI1 Stlll:d'JRY W. BULKLEY, 98 LIberty St., New York. 

AMERICAN SAW CO., 
No. 1 Ferry St. , New York. 

Movable-Toothed Circular Saws 
PERFORATED CROSS-CUT, 

AND 

SOLID SA WS. 
ALSO, I V E N S & B R O O K E S  P A T E N T  

Eccentric-Geared Power Press. 

Machinist's Tools, 
EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER Worcester, Mass. Warerooms, 93 LlbertYA.�,��';��JI�'lf.ki..gent. 

� �  � =  �� " . " I>.  UNIVERSAL JAW " "  
D R I L L  O H U O K . 3 S ,;,  

C. H. REID'S PATRNT AUGUST 12 187S. � 8 :J Most POWERFUL Chuck made . Holds dribs from 0 to %,�< == IIDd by turnIng down shllnks to %, will hold-wIthout sUp- " .� ping in the most tr1ling work-up to one Inch Inclusive. Its'C;-= action Is direct, qmck and posItIve . Mechanical movement., '..:l 
�e��Rh :a�tJ���:eo; i�ogo�:�aO:ti�::�i����f�to����1��:S �� 
perfectly. Every Chuck I. wldou lullwurrant, to be return-� I>. ed and cash refunded ifnot entlrer. satIsfactory . Address �"J'::: 

Send fo�'itiu�t¥it�d&D��crf:il�� cf:�f::s.DanbnrYt Ct. � �:s 

STEAM BOILER AND PIPE 

COVERING 
S�ves ten t o  twenty per cent. CHALMERS SPENCIl 90 .. foot.E. 9Eh St .. N. Y. : 1202 N. 2nd St., St. J,0\l��o.  

C A R P E N T E R S  
A specImen copy of the AMERICAN BUILDER mailed to youIree by sendIng address to CHARLES D. LAKEY, Publisher, 2SMurray Street,New York. 

WIRB ROPE. John W. Mason & Co . .  43 Broa�way, New York. 

IRON PLANERS, ENGINE LATHES, 
Drmi, and "ther' MachinIsts' Tools, of s�erlor qual-

m:h °a'!,�aFr�c:��:i:�IMilwFJ%. �i.l°fud'f f��c8K: 
ING CO. New Haven, Conn. 

RANSOM SYPHON CONDENSER perfecta . and maIntaIns vacunm en Steam Engines at cost of one Der cent Its vallie. and by Its nie Vacunm Pans are rnn wIth ruJl vacuum without AIr PnmD. Please call at the Company's olllce, Buffalo , N. Y. Circulars sent to any address. 

STATIONARY AND PORTARLE  STEAM ENGJNES. 
Babcock &: Wilcox :Patent Safety Boilers, 

LEFF EL'S DOU B L E  TUR B I N t  WATER W H E EL ,  
SHAFTING. P111LEYS, · HANGERS AND GEARING, 

P O OLE & H U NT, B A LTIM O R E . 

" Soluble Glass " . , 
Manufactnred by 

L .  & J. W. FEUCHTWANGER. New�. 

BUILDING PAPER ! 
For Sheathing, Roofing, Deafening, Carpet Lining, lind a. a substitute for Plastering,. , Send for Sample> 

"nd Circulars, to B. E. HALE & Co .• 56 & 58 Park Place, N. Y. , or nOCK RIVER PAPER. Co. , ( ,hlCago. 

B U  I L O E RS SEND FOR BOOK CATALOGUR 
BICKNELL, 27 Warren st.,N.Y 

a RARE OPPORTUNITY-A Manufac
. . turing BusIness establiShed twenty-four (24) years FO SALE-Soap and Candle Works, with Machmery for L"ard 011, Potashery and Baklnf, Powder, ln cOillRlete 

iie���i��t��dde:d at�d a'!,"ywa�g.r:r�I��a��t l� g��a� etg! most active and prosperous cltles, of Forty Thousand (40,000) Inhabitants (with no other Factory Of the kind), and one of tho best Railroad and lake ShippIng and receivIng poInts In the great West. The property Is finely sitnated, large lot, with a brIck buildIng Three (S) Stories high, 60 by SO, .New-large Baril, w"od, The 
t'i�K?;:��s s��f�eIa:g:'h�� !tll�et�a!t\��d t�i;:���f�ei�� 
���u�ei�l:tei�J�::yn,:�8'l1Ksrg:s��p�'i,i�� s��;IWg: seen to be apprecIated. For particulars, address the underSigned, JOHN HOFFMAN, 60 Ontario Street, Toledo, 0 hl o 

NOYE'S MILL FURNISHING WORKS are the largest In the Unlt�d States. They make Burr Millstones, Portabl IllS, Smut Machinest Packers, Mill PIcks, Water Wh qu..ys and Gearing, specIally adapted to fiourmll�� • .,.. oi'1l �a�a6'?F.�UtraIO. N. Y. 

The sImplest, most durable and efleetlve steam pump now III use. Adapted to all situations and performs all the functions 
�ett� :�3'�fr����1:��i�t:r�o���1�eft� 
�ro:���yt�������ou�i!�a?��rnif'r¥�� Its parts. It cannot get out of order. 

C. HENRY HALL & CO. , 20 Cortlandt Street, New York City. 

BOILERS CLEAN. 

A N T I  LA M I NA 
.. ' � � 

Erevents and removes scale in Steam Boilers-uoes not 
��:.the Iron. � ���'L'L'Jt:r� l8'if�: p�l�e.r.,\��ia, Pa .  

MAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD HUNGARIAN ASH, AND 
ALL KINDS OF WOODS, 

IN LOGS, PLANK, BOARDS, AND VENEERS. 
GEO. W. READ & CO. , Mill and Yard'l86 to 200 LewiS St .. cor.6th St . , E. R.,N. Y 

== Migf�:e ik,�t�����!'8lt:ro��a;��J'��;'[I�t�d. 
Veneer Cutting Machines 

FOR SALE. 
ONE ROTARY MACHINE, cuttiug 4 ft. loull 

aud 4 ft. diameter. 
ONE SLICING MACHINE, cuttiug I) ft. 6 ill. 

IouII'. , Both In perfect order, wIth pulleys, shafting, etc. Com· plete for Immediate use. Price low. Address GEO . W. READ & CO., 186 to200 LewIs Street, E. R., New York . 

CHAMPION SPRING .MATTRESS-The latest and beat ImJlrovement. Do )'OU want .. Ilea'Ithy and comforitable bed ? Here It Is. The softest eaSIest, Chea�est, mest popular, and durable Spring Bed 
��e'r:':li�out\t bwt�lleag��p��:ae1"i t��a����� 'i�:: pared steel springs, so united that the pre.sure Is equally distrlbnted. Easily moved or carried about the house. 
Sd!.b:IIl!:�dN�uf�:�e��6°�:�d�� !l�rs�n�I��:a":s. B�!� be used on fioor wIthout bedstead. No under hed requIred. Needs only half thIckness of haIr mal tress. The regular size double bed, 4 ft. 6 in. by 6 ft., contains 192 steel upholstery sprIngs and weighs only thirty Ibs. More springs for your money in thIs bed than in any o:ther. Warranted noiseless. Any sizes made to order Send for pl, torlal cIrcular. Retail price of double bedl f��'w��1��e�\�lr:lnJl��obri'gt 1� �:�:!�e'. t\:�nr.'�!n"t_ 
g�;.����p.,tg� ����!h MJ::¥�r��" MaKers, 102 Cham· 

The SCIENTIFIC AMERICAN Is devoted to the Inter . 
ests of Popular ScIence, the Mechanic Arts, Manufac· 
tures, Inventions, Agriculture, Commerce, and the lD
dustrlal pursuits generally, and is valuable and Instruc. 
tive not only In the Workshop and Manufactory. but also 
In the Household, the LIbrary, and the Reading Room . 
'l'he Best Mechanical, Paper zn the World 
A year's numbers contain over 800 pages and severa I 

hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged In any of the mechanical pursuits 

should think of doing without the SCIENTIFIO AMERI
OAN. Every number contains from six to ten engravingE 
of new machInes and InventIons which cannot be found 
In any other publicatIon. 

TERMS. One copy, one year 
One copy, six months 
wne copy, four months 

tS.Ol 
lost 
1.00 

One copy of ScientIfic American for one year, and 
one copy of engraving, " Men of Progress " 10.Ol 

One copy of ScIentific American for one year, and one copy of " Science Record," for 1873 4.50 
RemIt by postal order, draft or express. 
The postage on the Sclentl:!lG American Is five cent. per 

q1)&rter, payable at the olllce where received. Canada 
subscribers must remit, wIth subscription, 25 cents extra 
to pay postage. 

Address an leLLers andmake aU Post OIIIce orders and 
drafts payable to 

·�K ftwORw YORJ' 

THE " ifcl@ntific American " is prin;� with 
OHAS. ENEU JOHNSON IJI; CO. '8 INK. fllllth anlf 

Lombard ltI .. l'hIladeJr'  . , and 5� Gold st., New Yor. 

© 1873 SCIENTIFIC AMERICAN, INC




