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JOSEPH GILLOTT.

The carly history of the steel pen is curionsly obscure.
The most diligent search fails to discover the first maker or
the earliest date of this implement

Thore were steol, or
mather iron, pens—made, we beliove, in Holland—as early as
the middle of the seventeenth century. Towards the «'ing.\
of last century, Mr. Harrison, an ingenious Birmingham
mechanic, made stecl pens for Dr, Pricstloy., Ono of them
js nothing more than n tubo turned out of n flat strip of
motal, with the sides and point filed away into tho shape of
s pen,  The first actual supply of such pens, it is belioved—
the smhority for the statement is no more than loeal tradi
tion—wns made by a Shef-
field workmnn, whose name
is forgotten, From time to
time, ns far back as 1800, steel
pens, hand fashioned, turned
and filed, wore made ns curi-
osities or luxuries for pres.
ents; but it was not until
about 1824 that such instru-
ments were produced in con-
siderable guantitios, ns regu.
lar articles of manufacture,
Mr, Jumes Perry was the first
manufacturer; but the pro-
cess was tedious and costly,
The metal was steel, rolled
»ut of wire, and for this Mr,
Porry paid as much as soven
shillings » pound. To the
first pergon he employed he
gave five sbillings for making
each pen; and even when the
trade lad become regular he
gave for some years as much
as thirty-six shillings per
gross to his workmen. Now
—ihanks to machinery and
modernimprovements—pens,
not very good perhaps, but
gzood enough to write with,
can be made and gold at a
profit for 3§ cents per gross!

The first great Impulse to
the steel pen trade was given
in 1820, when Joseph Gillott
began pen-making ; and since
then his name has become so
closely identified with the
trade, and has acquired such
a world.wide reputation, that
he has come to Lo regarded
as the Pen Maker.

Though so long resident in
Birmingham, Mr, Joseph Gil.
loit was not & Birmingham
men 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
gkillful ; indeed, sccording to
the secount of old workmen,
he wan n noted hand st the
forging and grinding of knife
bladey, In 1821, when Mr,
Gillott was in his twenty-
second yuur, trade in Sheflield
foll off; and work being searce,
the young workman resolved
to transfer himself to Bir-
mingham, whero, owing to
the variety of occupations, &
skilled mechanic need nover be idle.

His enrlier employment in Birmingham was in the light
stesl toy trude—the tochnical name for the munufacture of
steel buckles, chains, and other works and ornsments of that
kind, Some specimens of his workmanship in this trade
Mr. Gillott slways preseryed.

After being for s fow years engagod in thiy trade, Mr,
Gillott began the manufacture of steol penw.  His facultion
of inyention and adaptation at onco came jato play, Buch
pens ng wore then made were Inboriously cut with shears out
of the steel, and were trimmed and fashioned with the filo
in imitstion of the quill, Mr. Gillott wdapted the pross Lo
the muking of pens—the stamping pross, then much used |l|4|
the Birminghsm trudes, and now familinre to oyorybody who
liss eyer beon in the shop of n metal worker. He saw that
the press would enablo him to digpense with moat of the
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slow and laborious operations of pen-making; that it would
ent out the blanks, slit them, bend the motal, stamp the
munker's name, and thus, by mechanical means, render pro-
duction at once rapid and certain. But the conception of
this iden and the means of working it out were different
mattors. The metal had to be prepared by rolling, pickling,
and tempering for the action of the press. Then special dies
had to be made for each size of pen, and for ench operation
of stamping to which the blanks hadto be submitted. Press
o8 of improved constructon—quick, light, easily worked,
and yet firm enough to strike a sharp, heavy blow—had to
bo made., And when these difficulties wore overcome, there

JOSEPH GILLOTT, INVENTOR OF THE STEEL-PEN PRESS

yemninod others not less formidable, such as tempering the
motal after it had left the press, rendoring the newly made
pons flexiblo so a8 to write casily, cloaning and polishing
them without injuring their fineness, and costing them with
womo kind of varnish, 8o ns to render thom attractive to the
oye. This was the work which Mr, Gillott had to do; #nd
with muach ingenuity snd unflagging persoverance ho nocom
1 Ushed it

Ono of the chief troubles was the oxtromo hardness of
pteol pons: when much used, they became ploa rather than
pens.  After many trials Mr, GHllott effoctod n groat and per
manent improvement by cutting the wide slits in sddition to
the contor slit, which had been solely in use up to that pe.
rlod, To this was afterwards added the cross grinding of
the points; and these two proceases perfeotly succeeded in

imparting elasticity to the steel pen, and bringing it up, in

this respect, to an equality with ¢ the gray goose quill.” It
is, however, a curious fact—and one worth noting, if only
as evidence of chinracter—that Mr, Gillott bimself 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, nassisted 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 amuge-
ment how the first pens wers blued in a frying pan over a
garret firo. This waa at the period when the pens were sold
singly, at high prices. Even after the manufacture had been
for pome 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 =«
grogs of pens, which he sold
at u shilling each.

In 1872, Mr. Gillott em
ployed about 430 persons,
the manufacture of pens
reached more than five tuns
per week, and the prices
were reduced from one shil-
ling eash to a few pencs per
gross—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 o 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 1o
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,

It is not only, however, as
& pen maker that Mr. Gil
lott deserves to be remeom
bered. This record would
be incomplete without men.-
tion of his great collection
of pictures. The taste for
art was doveloped ecarly in
life. So soon as 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 grew, both
in quality and extent, until
at last his house in the
“'l‘ll“!illl'lll' Road, Hdg‘"—
ton, and his residence at
Stanmore, noar London, were crowded with works of Tur-
ner, Stanfiold, John Linnell, Colling, Mullor, Maclise, Loalis,
Mulrondy, Cox, Eastlake, Callcott, Wobster, Wilkle, David
Roborts, Frith, Hook, Poolo, Willinm Hunt, Faed, Nicol,
Coploy Fielding, Prout, and almost every Eoglish artist of
note,

Tho sale of his collection—a lamentablo dispersion of art
tronsuros—Iin too recent to be forgotten by our readers, The
enormous produce of the sale, $830,000, affords proof that
art not only ylolds the highest ploasures, but pays in a com-
morcial sense, for Mr, Glllott's pictures brought, in all cases,
a large profit upon thelr purchased price.

Mr, Glllott's figure was short, sturdy, square; Lis hair
and beard (for muny years before hin death) silvery and ven-
arablo; his forohond broad, well rounded, high; Lis oyos
clear, humorous, and bright ; his expression pleagant and ag
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walk light, active, and firm. Wi chief chamo-

 romarkable quickness and accuracy of obmor
| ahrowdnoss, common sense, and frank
n decislon, and onterpriso: rare mechanical
| and constructive powers: speelal talont for armnge

g a‘ ‘ment and onganization, and rapid and sound Judgment on

All mattors that camo before him.
Wo are indebted to the Practical Magazine for the admi.
ablo portrait of this remarkable man,
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SECRET SOCIETIES AMONG COLLEGE STUDENTS,

Mortimer M. Leggett, the youngest son of the Commis-

sioner of Patents and a student at Cornell University, was
recontly accidentally killed during the progress of his so.
called initintion into the ““mysteries " of a college secret
poclety known as the Kappa-Aiphas. The circumstances
wero that the deceased went with a party of members of the
above fraternity to a creek just outside the town of Ithaca;
and there, blindfolded, he was left, with two compnnions,
standing on the brink of & gorge through which the stream
runs. Shortly after, a crashing of bushes, followed by groans,
was heard, when the remainder of the party, hastening to
the spot, fornd that the three boys had fallen over a preci-
pice some fifty feet in hight. Young Leggeft, it seems
struck on his head. sustaining such severe injuries that death
ensued in balf an hour, while the others were both seriously
hurt, .

As one of these college fraternities has thus been the in-
direct means of causing this terrible calamity, we desire just
here to express our opinion on the system of secret societies
as generally practiced inourinstitutionsof learning. These
associstions are bodies of students, organized in principle
something after the orders of free-masonry or odd-fellow-
ehip. In mony, the members are numbered by hundreds,
and chapters of a single society often exist in a score of col
leges at once. The records are handed down from class to
class; and ont of each set of freshmen, s few individuals are
selected for the pivilege of membership. When the plan
was started (during, we believe, the year 1827) the idea was
simply to form clubs of young men, for mutual improve.
ment in debate and such kindred studies as are better pur-
sued by uumbers taan by single persons, and to keep alive,
among alumni, pleasant associatiouns of college life. In conrse
of time, the former innocent and laudable object bas been
lost sight of, or rather relegated to other associntions, now
existing in many colleges snd not incluled in the list of
secret societies; while the cardinal principle of the younger
chapters of the latter organizations seems to be nothing
more nor less than simple mischief, rendered attractive by
a little mystery and concealed under the cloak of sguch
cognomens (symbolized by Greek letters) as ““union of
sonls,” *‘circle of stars,” “lovers of wisdom,” ete, If
the boyish nonsense resulted in the usual students’ pranks.
it might be passed over with & smile; but such is not the
case. The influence exerted, upon boys fresh from school
and for the first time free from direct home influence, weo
believe (from repeated instances within our personal knowl.
edge, and in connection with one of the oldest colleges in
this country) to be in a high degree baneful and demoraliz.
ing, Unless a youth has well filled pockets, (in which cano
rival socleties vie with each other to see who shall secure him,
or rather his money) he is not invited to membership ot all,

‘Once joined, however, and held by working upon hix fours

Ahrongh the blasphemous onths of secresy that Yo in foreod
10 take, be in inducted, by sheer foree of example, throngh a
foutine of profanity, intemperance and gambling; while in
ADy cases, if young and innocent, his course leads to grav.
lauits, committed more through a sense of ahamo and false

The sad and untimely fate of Mr, Loggett, just at the out.
sot of doubtless a brilliant and honorble carser in the eall.
Ing which his father has so ably adorned, will, from the cir.
cumstancos under which it ocenrrod, sxelto nlively and wide.
sproad sympathy. 1t is the first death, whieh, to onr know-
ledge, hne beon owing, though indirectly, to the proesedings
of theso student organizations : though we hinve heard of nu.
merous eanes of maiming and injury thus esused, and of
Idlocy and corobiral disease due to the offect of hideons and
ghastly paraphornalin upon the imsgination of weak minded
boyw,

Theroe s nnotion, which is becoming entirely too provalant,
that collagon are merely conveniont placen for sonding young
mun to while thoy are passing throvgh that uncertain and
troublosome age, leading to manhood, during which they
aro oxpocted to sow their traditional wild onts. To this
idon, wo boliove, may be mainly asoribed the barbaritios of
“haging,” and the no less reprebonsible practicen of secrot
soclotion; while to it algo may be traced many of the com-
plaints that our semineries sre inferior in an edueational
polnt of view to those of foreign conntries, Hazing, already
erushod out in the government naval and militury schools,
In exciting so large a share of public condemnation that there
in o falr prospect of its storn repression in colloges genorally.
The secret socioties, wo trust, may meot hereaftor with sim.
{lar treatment, at least through the influence of parents if
not at the hands of faculties. Harvard forbids tholr exist.
ence among her students, and Cornell at this time would do
waoll to follow her example,

PROGRESS OF PATENTS,

The following were the number of applications for patents
made to the principal governments of the world in the year
1872, na given in the published statistics of the British
Patent Office :

Nuamber of Patonts Ap-
pliad for In 1872,

LS R R R R AR AR AT 18,243
L L s SO P A 5 (351 S 4872
L N s N T s 3070
1 R A I AN R P A 1,021
Y R TN T S A A PSS 922
L0 Y PR R e A g R o 071
1 R O s DR S 521
AR ONY . ot s e s e eaTarsis ot o o foa ST 250
Sweden and Norway.......ocvvevieeeiin 200
VT TR g S e S P, e 104
L T T R R R 141
B 0 o s e wodiaaal ot 01014 Bar ua)b'e 113

1iie 1T | e R e 1 BT . 8
N T e e A e I SR DA SN S AT L 60
) loa T O R e S (P RS S e 56
INOWIBOIAR WRIGRS = ... oL ive s dnevioss 42
British Guiana (allowed)................ 28
Cape of Good Hope, from 1860 to 1869, ... 18
NOW. Zoalant. . -2 mcivaiaisiniesiosvasnsaray 18
OV T g Al S SNt o e e L 11
(60 VAT R S R SRR o SRR S U h
DREDARIR s 7h ot s e S a A s e pie s 5
URARIOR' o v cheie e S iaioioihsimar s iN ey e B o0 o' 4

The aggregate number of patents applied for in all of the
countries above named, in 1872, except the United States,
was 14,072, thus showing that in this conntry the number of
patents annually applied for exceeds, by 4,171, the combined
number applied for in all other countries above named. The
reason for the surprising difference in favorof this country,
in the inventive productions of the world, we believe to be
due to the superior theory which prevails here concerning
the object and uses of patents. We grant patents for the
purpose of encoursging the useful arts. We regard the
inventor as a benefactor, and place him under no restric-
tions in the sale or working of his improvemert. We grant
patents at so low a price that the masses, the poorer classes,
among whom the best inventors are found, may readily
obtain and hold them.

WO0O0D AND STEAW PAPER MAKING (N FRANCE.

The improved processes of making paper from wood, straw,
and varions grasses, as practiced in France now enables
the manufacturers to recover 85 per cent of the caustic al-
kali, used in the reduction of the raw material into pulp.
This is & very important economy. :

In order to convert wood into pulp, a strong solution of
the nlkali is necessary. One pound of carbonate of soda is
required to produce four pounds of pulpt

By steeping the wood or straw in the alkali solution, the
resinous and otlier gummy matters are separated from the
fibers of the material, and become mixed with the solution.
To reguin the soda for re-use is now the object of the manu

facturer. This is done by evaporating the weter by heat,
then charring the resulting mass, which yields carbonate of
soda, then converting the latter into caustic soda,

The evaporation is effected by passivg the products of
combustion from the fire which heats the alkaline solution
through the liquid which is to be evaporated. For this
purpose the liquid is thrown up in the form of a thin spray,
by paddle wheels. 124 pounds of the solution, it is stated,
are ovaporated for each pound of conl consumed. The car

bonate of sods is then subjected to long continued washing
in m peculinr apparatus until it is fit for burning, and at
last 85 per cent of the original quantity of the alkali is
recovered, The former methods only pormitted the recov-
ury of from 50 to 60 per cent of the alkuli,

- -

TWO INTERESBTING DISCOVERIES.
The America, a daily journal of Bogots, in n recent issue
publishes n letter of Don Josquin Alvez da Costn, in which
ho states that his slaves, while working upon the plantation
of Porto Alto, Parabyba district, Peru, have discovered o
monumoental stone, erccted by a small colony of Phaniclans

 than depravity, and due to the tacit if not open insti.
of his unserupulous elders,

who had wandered thither from their native country in the

tomporary with S8olomon and who flourisl
turies before the Christinn ora,  The manolith

reription of eight lines, written in clenr Phovnle
without punctustion marks or vinible seprration
words,  This has been !nwl:xy deelphored, but on
has been made out to learn that & party of Canaanites :
the port of Asiongaher (Boy-Akabm) and navigated abaut the
conat of Egypt for twelve moona (ane year), but wers drasn
by eurrents off their course and eventunlly carriod to the
presont site of Ganyaquil, Pera. The stone gy the names
of theso unfortunate travellers, both mals and female, and
probably farther investigations will shod mors light on tho
rocords thoy have left, l

Another and more astonishing dincovery, wo find ng.
nounced in Les Mondes, Ttapponrs that somo Rasian colo.
nists, having penetrated into hitherto nnexplored parts of
Siberin, have found three living mastodons, Idontion! with
thono herotofore dug up in that country from frozen sand.
No particulars are given aa to this, we fear, somewhint quos.
tionable find. From the statments of M. Dupont, of the
Brussels Royal Academy, it would seem that, ke the roln-
deer, the mastodon should not now be oxtinet, and that the
animal is naturally the contemporary of the horse sheop and

pig. Hence the announcement Is not without some shado w
of probability.

NEW ORDER BY THE COMMISSIONER OF PATENTS.
The subjoined order, recently issued by the Commislonar
of Patents, will be fully appreciated by inventors and their
representatives, exhibiting, ax it does, 8 determination st
headquarters that the chronic indolence herstofore prevail.
ing among certain examiners, shall no longoer be tolerated,
U. B, PaTesT Orvick,
Washington, D. €., October 8, 1878
I have noticed, for more than two yoors paat, thut a few of
the Examiners are generally from one to two months belind
with the work in their rooms. The fact that they so nni.
formly have about the same number of cases on hand is evi-
dence to me that, with pro'Fnr effort, they might keep their
work clogely up to date, The answering of feﬁm nnd the
making of excuses, in consequence of being so far bebind, are
causes of grest loss of time, 1shall expect the work of the
Office to be promptly up to date by the tenth day of Novem.
ber. If, to do this, it becomes necessary for Examiners to de
mand of their subordinates more than six hours labor per day,
they will do s0; but the work must be brought up to that
date, and thereafter kept up.
M. D. LeaGEeTT,

(Signed)

Commissioner of Patents
The tedious delays in the matter of official decisions.
often deter inventors from applying for patents, and are
equally discouraging to those having cases pending in the
Patent Office.  With this rule infexibly observed, early ex-
amination and quick disposal of cases will be insured,
thereby largely increasing the business of the Office.

PETROLEUM AND PINE TAR GASES,

Some time ago, it may be remembered, wo called attention
to the interesting and novel experiments, made by Professor
Benevides of Lisbon, Portugal, upon the flame of compressed
carbonized gas burning in free air. Ordinary {lluminating
gas snd marsh gas (light carburetted hydrogen) were the
subjects of the investigation. Recently the same aathor has
conducted similar inquiries, in reference to gas extracted
from the residues of petroleum and of the pine and £ir tree,
with even more remarkable results.

The gas derived from vegetable sources, used in the ex-
periments, was obtained by the distillation of the resi.
due left after the distillation of the roots, by employ-
ing a jet of steam sat high tension, which was injected
into the distilling cylinders. A liquid was produced from
which turpentine was extracted, when there remained a
black and thick fluid as residue. The latter, submitted to
distillation, disengaged a combustible gas which for some
time past has been employed for illuminating several light-
houses on the coast of Portugal. The petroleum gas was
obtained by the distillation of the residuum of petrolenm
by the Hirzel system. The gases,thus arising,as well as those
derived from the pine, are mixtures rich in hydrocarburoets,
a phenomenon analogous to that observed with ordinary
illuminating gas obtained by the distillation of coal, and con-
tain, in variable proportions, protocarburet of hydrogen, bi.
carburet of hydrogen,carbonic oxide,carbonic and sulphydric
acids, ete

Coal gas possesses in general much of the protocarburet
and little of the bicarburet. As the proportions of these
gnses are variable, the density and iHuminating power of
the mixture likewise vary considerably., The coal gas, as
cmployed in the city of Lisbon and used in the course of
the experiments, has s density of 0°4, and its lluminating
power, as indicated by the Erdmann apparatus, i 20,

Pine gas has a very pronounced odor resembling that of
burned turpentine: its density is 0'8, nearly double u.m' of
conl gas. Itis a mixture very rich in carbon and requires
burners of specitl construction with very small orifices, in
order to avoid the production of smoke and bad odor,as hap-
pens when consuming the gas in the ordinary illuminating
gos burner. ;
The air which combines with the flame in the latter case is
insufficient to ensure the combustion of the enormons Guan-
tity of carbon contained, The illuminating powoer of this
pu'ro go8 is much superior fo that of conl gas, In experi-
ments with the apparatus abovo named, while the latter gus
gave 29, the former produced an indication ag more than 60.
The graduation of the instrument stopping at this point (the
maximum width of the slit),it was found impossiblo to cause
the brightness of the pure gus flame to disappear entirely, so

ninth or tenth year in the reign of Hiram, a monaich con-

that the full intensity of its illuminating power could not be
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accarately ascortained by this means. With the Buns

photomoh'r. experimonts gave &5 to 1 as the ratio of the ro

1;’ spoetive lnminons intansition of pino snd coal gus.
i Petrolonm gas possosnes proportion analogous to thowe of
| puro gas, but has howover a different and very strong odor
L similar to that of phosphuret of hydrogen, Tts illuminacing
it powor Is oven strongor than that obtsined from gas dorived
p from conl.  On burning potrolenm goe in A Bonsen burnor
of ordinary dimensiong, the brillinney of the flame does not
\ antirely depart, nn the quantity of air drawn inis not suffl
elont to cause tho consumption of all the contained carbon
When the cock of the rabber sack containing the petroleum

or pine gas, under examination in the Bunsen lamp, is very

slightly opened, the fame disappears from the upper pmun;;

of the burner and leaps to the inferior orifice of the tabe.

= If, however, the said bag be prossed by the haods, the flame

b returns 10 the upper part of the burner. Although this ex.
periment may be repeated as often as desired with the gasos
above named, it caonot be accomplished with coal gas, of
which the fisme, once produced at the inferior orifice, In not
displaced,oven if the eame pressur s be exerted upon the bag
as befors, thus indicating the greater mechanical onergy of
the former gases.

Combustion not being completo in Bunsen lampa of ordi.
pary dimensions, the characteristic bands are not clearly de-
fined in the spectra of pine and petroleum gases. The upper
part of the Bame gives a continuous spectrum, while that of
the lower portion ia channeled: the lines have the colora of
the bands, while red appears at the extremity of tho spec-
tzum.  On lighting a jet of compressed pine or petroleum
gns, escaping from a tubs, similar phenomena to those eauged
with conl gas are observed. With tho former gases, however,
tho cffeots are amplified by tho greater density and larger
quantity of carbon contained, The velocity and the oscapo

: belog great, the flame nover commences at the orifico,but an
1 intervening obscure spaco is produced, If a tube be om.
‘ ployed having an exterior opening 1 millimeter in dinmeter,
the flame of compressed conl 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 gns,
the contrary is the case: a quite large non-illuminated space
appears oear the escape orifice,and at the same time an oscll-
lation of the luwinous jet in the direction of its axis is per.
coptible. If the flame be observed from the side of the tube,
\ a hollow centrsl space, from which combustion is absent,
= can be perfectly discerned. 'I'his, the author considers, con-
.' firms bis explanation to the effeot that the velocity of o gase-
: ous eurrent is greater at tho center than at the surface of the
jet, for the friction diminishes the velocity of the molocules
of the exterior. The mechnnieal action of the current is
also greater at the center; the flame is projected (o a greater
distance, and there Is a stronger displacement of the air in
the rezion near the uxis of the jet than at the periphery.

Another experiment glves additional support to this theory
1f through a bent tube a current of air be directed upon the
flame of compressed pine or petroleum gas, in the direction
N and path of the gaseous current, the obscare space augments
and the flame, drawing away from the crifice of the burner,
may be projected so far therefrom as 1o be extinguished. In
this case the air, it is belleved, augments the mechanical
action of the gas, in throwing tho flame to a greater distance.
1f, 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 obscare
space until the same disappears and the flame begins direct-
Iy at the escape opening. By this means the gaseous mass
is impressed with a movement contrary to that which it
possessed on leaving the compreasing apparatas, which di-
minishes the velocity of escaps of the current and conse-
quently its mechanical sction on the incandescent portion.
Again, if the air be injected trarsversely to the flame, the
Iatter will deviste to the opposite side, through the compo
sition of the motion which the jet had at the point of eseape
with that impressed by the draft; and at the same time the
: dimensions and form, both of obscure space and luminous
o Jet, will vary.

Petroleum and pine gases having more earbon than coal
gas, in order completely to ensure their consumption more
alr is required than is necemary for the combustion of ordi-
nary iluminating gas! and thus for compressed gases it is
necessary that the velocity of escape be greater for those de-
rived from petroleam and from pine than from coal, in order
to have the highest temporature and to cause the complete
disappesrance of the brillisncy of the fiame. It Ia also for
the same reason that the veloclty of escape of the former
gases should be greater than that of others leas rich in
_earbon, to enable the spectroscops to exhibit with clearnoss
the spectra characteristic of the flame of comprossed gas.

g &

SOIESTIFIC AND PRACTICAL INFORMATION.

A NEW SERIES OF AROMATIC NYDROCARBONA.

9 of zine powder on a mixture of benzine
.‘r Imlolm" there are produced, besides diphenyl.
¢ (benzyl.-bengine) some other hydrocarbons, which
has recently succoeded in isolating.
the distillation of diphenyl-methane, the tempera.
rapidly up to the limit of the indications of the
| thermomoter, and & liquid is diatilled which cong-
ng into & clotted and erystalline pasty mass,
the distillation, & solid yellow body is passed
and pressed betweon aheets of paper to
"‘”M““: m’m The etherized salation slow-
o crystalline crusta which were joined to the

e

on :
[ fiable oil,

wolld portion, and by complete evaporation gave a non solid-

In boiling alcohol the solid portion is doposited in acicular
| oryatals: the mother waters rotaln o lgquid product and an.
other hydrocarbon.  The acioular orystals are a mixture of
two hydrocarbonk; one, which appoarato dominate, crystal
1206 In bollivg aleoliol in fine and very brilllant layers, or, it
the wolutions are extended, in rhomboldal transparent ta.
{ blos,  This substance is slightly solublein aleohol, quite so
in benzine, chloroform, and sulphide of earbon, though
somewhat less in ether. It melts at aboat 187" Fah. and co-
agulates at 172°4" into a transparent mass which becomes
crystallizable by heat or friction. It does not combine with

plerie seid.
| The second hydrocarbon is much less soluble than the
;ﬂr-l, crystallizes in fine needles, melts at 172°8*° Fah., snd
{coagulntes at 154 4°. The separation of these hydroearbons
In vory difficult, and ether is sthe best agent to employ.
Thelr composition is sensibly the same, and the author re-
gards them as to isomeric di-benzyl-benzine, C,, H,4; one of
them may, however, be tri-benzyl-benzine, C,, H,, Their
oxldation may give some indications on their molecular
wolghts.

TO DESTROY FIELD MICE,
Smoke, it is well known, will soon destroy these little
pests, but how to introduce it into their holes in an easy
way may iuterest some of our readers, Professor Nessler,
of Carlsruhe, has devised a so.t of pellet which gives off
groat quantities of smoke when burning, so that it is only
nocossary to put some of these into the holes and ignite
them In order to suffocate the mice, Their proparation is
nontly na follows: Some fiberons substance, such as jute, is
sonked In a concentrated solution of saltpeter, dried, then
dipped in tar, and, when half dry, flowers of sulpuur are
sprinkled over it, When fully dry the jute fibers are cut
Into little pieces like pills and are ready for use. As soon
na thoy are ignited they aro stuffed into the hole, wkich is
then stopped up with earth.

FLUORENE.,

M. Borthelot announces, under the name of fluorene,a new
and very fluorescent carburet conteined in the portions of
the tar of volatile oils between 300" and 840" C.
In order to extract the substance, instead of causing the
portions of solid carburet which huve passed the distillation
batween 800" and 805° C. to bo crystalized in aleohol simply,
n mixture of alcohol and benzine is used., By this means
muy be separated o small quantity of ncennphtene which re-
maing in the mother liguor. The point of fusion of the
mass, which is ordinarily 105" C. after the first distilation
and erystalization in pure alcohol, increases to 112° after
crystalization in alcohol mixed with benzine. The remain-
der of the purification consists in redistilation and erystal-
lization in pure alcohol. The carburet possesses a quite
pronounced violet fluorescence which, however, disappears
promptly on its being exposed to the light. The chemical
symbol is stated to be C3¢ H',

THE BRITISH ASSOCIATION,
‘We continue, from our last, abstracts from papers read at
the late meeting at Bradford :

ON FEAT.—BY MR, F, HAUN DANCHELL,

The prime fact in relation to peat is that, in its raw condi-
tion, the combustible parts are combined with from 80 to 90
per cent of water, which, for the most part, must be re.
moved before it can constitute fuel. The peat problem may
therefore be defined as the economical separation of the
two elements—the retention of the solid and the discharge of
the flaid. The simplest mode of effecting this is by cutting
the peat as sods or bricks, and leaving ‘hem to dry la the
air and sunshine. To diminish labor, it Is frequently sug-
gested, why not dry peat by pressure? If peat were alto.
gethor composed of fibers, the water might certainly be
squeezed out, s from cotton, or wool, or hair; but a large
portion of peat is semi.gelatinous, which, when dry, serves
to cement the whole together, and which, moreover, is good
for combustion. When peat is compressed, this glutinous
constituent escapes with the water, indeed as easlly as the
water, involviog a serious loss. Drylng by artiticlal heat is
also frequently proposed ; but when it Is considered that to
obtain 100 tuns of dry peat it is pecessary to find space for
500 or 600 tuns of wet peat, which space must be so heated
a8 to permit the evaporat.on of 600 tuns of water, the ocon

omy of the proposition is seen to be highly questionable,
But, setting economy aside, it Is to bo observed that pest
cannot be artificially dried without doterioration in quality,
The practice of maceration s so old that Pliny rofers to it in
his description of the inhablianta of Noreth Germany; and
yeot ever and anon it is advanced as a novelty, and made the
subject of patents. The reduction of peat to pulp is one of
tho easlest of operations, It may be done with the feet, or
with any koeading or mincing machine. The most eficient
made of drylog is by slow evaporation under roof. Dryieg
goes on more mpidly in the open alr If the weathor be favor.
able; but in this country the aky cannot be reckoned upan,
and with alternate exposure to wind, raln, and sunshine the
quality of peat is much deterloratod, The difference in fa.
vor of peat dried under a shed Is most marked, and, though
thoe cost of production in greater, the quality affords ample
componsation, How much dralnage affectod the cost of pro

duction may be seen from comparing the results from a
drained and undrained bog, An undmined bog contalng
about 90 per cent of water, while & drained one contuing 80
per cent.  In the one case, therefore, wo have 10 per cout of
perfoctly dry peat, and in the other double that smount,

The ontput will, therefore, be lalf the quantity from an un
dealnod bog. w from & drained one, while ths abor is the
same. In Holland, Westphalia, Hanover, Hola '
Schloswig, Denmark, Pomerania, and the whole northern
part of Germauy, Russis, and many parts of Austria, Bava-
ris, the North of Italy, Switzerland, and extensive districts
in both the North and South of Fiunce, peat s & genera
article of consumption, and the inhabitants m"'”m
hear with some amazement that what is matter of cou
with them is matter of inquiry with us, and that we want to
know whether peat is applicable to iron smelting and other
industrial purposes, when they from time immemoris] have
used litile else.

OX THE EFFECT WHICH THE DEPTH OF IMMERSION HAS ONF
THE RESISTANCE OF A SCREW.—BY PROFESSON OSBOESE
REYNOLDS, M. A

It has been stated by several writers on the screw propel-
ler, and is, I think, generally supposed, that the resistance
of the water to a screw increases with the depth of immer-
sion below the surface. Improvements have been nade by
Mr. Rennie and Mr. Msudslay which appear to prove this,
but I do not think that any theoretical reason hias ever bren
given. Now this ides is so contrary to our fundamental
notions of hydraulics that [ thought it would be worth while
to make experiments. These ex eriments show ns that
there is not any increase beyond x certain point, and that
this point is that at which the screw ceases to break the sur-
face and get air. [n a paper read befors 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 muy be
shown that it was the air that was the caose of the dimin-
ighed resistance near the surface, found by Mr, Rennie and
Mr. Maudslay,

Tue conelusion is that, when a screw is oncs fairly down
below the surface, depth of immersion is of no advantage.
Experiments on the effect of immersivn on the resistance of
screw propeller were made June 8, 1873, The screw was 2
inchies in diameter, driven by a spring, which, when wound
up, caused it to make 240 revolations. The resistance at the
different depths was measured by the time taken for the
spring to run down.

FIRTR'S COAL CUTTING MACHINE,—BY MR, WILLIAM VINTH,
OF LEEDS,

Enough has been said respecting compressed alr as a mo-
tor to justify the expectation that itis the key to vast anl
important improvements upon the present system of workirg
coal; and bearing in mind that the wea th, the power, and
the greatness of this nation depend primarly 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 considerstion of
the machine for cutting the coal, which bas for several years
been employed at West Ardsley without any inter uption.
The weight is about 15 handred weight for an crdipary sized
machine; its length, 4 feet; its hight, 2 feet 2 inches;and
the gage, 1 foot 6 inches to 2 fest; it is very portable, and
easily transferred from one bank to another. The front and
hind wheels of the machineare coupled together in a similar
manner to the coupled locomotive engines. The “plck™ or
catter is double headed, whereby ths penetrating power is
considerably incressed. The groove is now cat to a depth of
8 feet to 3 feet 6 inches at one course, whereas, by the old
form of asingle biade, we had to pass the machine twice over
the face of the coal to accomplish the same depth. The
points are loose 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.

When all is in readiness for work, the air Is admitted
and the reciprocating action commences. It worksata speed
of sixty to ninety strokes per minute, varying according to
the density of the compressed air, the hardness of the strata
to bo cat, or the expertness of the attendant. As to the
quantity of work in ““longwull," a machine can, under favor-
able circumstances, cut 20 yards in an hour, to & depth of 3
foet, but we consider 10 yards per hour 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 wok
the machine are 0:¢ man, ore youth, and one boy, who re-
move and lay down the road and clear away the d®ris
The machines are built 20 stron,; that they mrely get out of
working condition. Some of those now working at West
Ardsley, and other places, have been in coustant use for
three or four years. At that colliery there are nbout eight
muchines in uso. One of the seams is so hard and ditficnlt
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 emplaymeont of the machines, it Is worked with perfect
oase. 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 £ 10 8 Inches wide
at the face, and 13 Inch at the back; whereas by hand, it is
12 to 18 inches on the face, axd 2 to & inches at the back. In
thick seams worked by hand the holing Is often done toa
depth of 4 feet 0 inches to 5 feot, 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 natuml

parting, there Is great difficalty and danger from “ falls of
conl.”

- W—
Tue consumption of coal for the purpose of gas llumina.
tion in Gireat Britain is estimated at fourtesn millions of tuns
per annum, valued at sixty milllons of dollars. The total

annual production of coal in England is ono hundred millions
of tuns,
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FEEDING AXD WATERING OATTLE IN RAILFOAD CARS.

A London butcher hins lately taken out a patent fora con
venlent device for foeding and watering cattle as they stand
In the rallway cars. The hay rack, b, and the water trough,
@, aro suspended at the end of & palanced lever, o e in
both our illustrations, which we roprint from the Proctical
Mapazine). Water is turned on at g,
till the weight of the trough overba.
lances the counterpoise, ¢, and de.
sconds to the required lovel When
the animals are well refroshed, the
cock, &, is opened, the remainder of
the water flows away, and the troughs
rise out of the way, Our engravings 5
show the complete apparstus in use
with an open car (Fig. 1) and & closed

2 [

u;';l?gim)vmor. Mr. W. J. Bonser,
states that guch apparatus need be put
up only once in every two hundred
miles of continuons railway.

In addition to the misery eaused by
the transit, as at present condueted,
it is testifiod by oxperta 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 2
watoring of animals on their journey
10 o fat cattle market would provent,
to n great oxtent, that waste of tissue
which invarisbly takes place in the
traveling of cattle, and would also '
tond to maintain that julcy and well
known superior quality of the meat
which is met with in animals killed ‘
at home. From a humane point of I q
view, also, it is exceedingly desirable i
that animals should have both food !
and water on long journeys, the Iatter | g Ih ¥
being especially required during the [ A
heat of summer.” 7 | ik X ¥

The cost for apparatus to feed 80 cars
of cattle at ones is estimnted,by a firm
of engineers, to be $4,260, a moder-
ate outlay, considering the permanent =
value of the appliances, and the greatly
Improved condition of the stock, Such
an arrangement is likely to be espe-
cially yaluable in this country, where
journeys 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.

) S2d) 4o

Wild Beasts and Snakes In Todla,

‘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 und poisonous serpents. We
could hardly credit the reports as true till we read, in the
last 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 discuszed ;
and itis 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 others, where it
isless excessive, the reason given is thet 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
14,520 persons having perished in that way during the
year 1889 ; while in 1861, the total deaths caused by danger-
ous animals of all classes amount to 18,075. Dr. Fayrer is
of opioion that, if systematic returns were kept, the annual
number of deaths from snake bites (exclusive of all doubtful
cases) would be found to exceed 20,000. The inhabitants
of the border lands between jungle and cultivation are killed
and eaten by tigers in such numbers as to require the imme-
diste and serious attention of Government both in India
and in England. The following are & few out of many in-
stances: “Asingle tigress caused the destruction of thirteen
villages, and 256 square miles of country were thrown out
of cultivation.” “Wild beasts frequently obstruct (iovern-
ment survey parties. In 1869, one tigress killed 127 people
and stopped & public road for many weeks.” “In Junuary,
1808, o panther broke into the town of Chicols, and attacked,
without the slightest provocation, the owner of a field ; four
person were dangeronsly wounded, and one died.” “Man-
eating tigers are causing great loss of life along the whole
range of the Nallai-Mallai Forest, Thereare five of them;
oné I paid to have destroyed 100 people.” “Writing from
Nuyelunka in 1869, a gentleman saye one tigress in 1807.8.9
killod rospoctively, 27, 34, and 47; total, 108 people. Thin
tigress killed a father, mother, and three children, and thoe
woek 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, 1807, forty
‘human beings were killed by wild beasts,” The Chief Com.
missloner of the Central Provinces in his reports ghows the
following retarns of human beings killed by tigers: 1n 1800
mad 1867, 372; in 1867.68, 289 in 1868.69, 285, total for
three years, 946. It appears that there are difficultics in

the way of killing down these tigers. First, the superstition | at & proper hight in the two trees, and inserts fn thews op.
of the natlves. who regard “‘the man.eating tiger” as a kind | posite holes maple cones, norving an dead centorn. Onn of
of incarnate and spiteful divinity whom it s dangerous | these cones in fixed, and the other removable.

to offond Secondly, the fallure of Government rewards,

Thirdly, the desire of & fow in India actunlly to preserve | gineering, these cones are marked b5, The wood blank 1o
tigers as game to be shot with the riflo, nn & mattor of sport, | be turned is then prepared with the hatchet, so an to be

Firo, 1,

DEVICE FOR FEEDING AND WATERING CATTLE.

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

An Ancient Lathe,

At the Vienoa Exposition we find turned objects of wood,
such as wooden glasses, bottles, basins, ete., manufactured
by the Huculen, the remnants ofan old Asiatic nation which
had settled at the time of the general migration of nations
in the remotest part of Galicis, 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 sinco times immenmorinl.  If a Hucule wants to manu-
facture o turned basin, bottle, ete., he arms himself with a
chisel, n hatchet, and & ropo, 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 tho desired articles, he looks around for two
troos of nbhout one foot or two feet dinmeter, and sufficiently
ologo togethor for Lis purpose. But it is an essential point
in selecting theso 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

In the annexed sketch of this armngement, taken from 2.

fixed between the centers, and in fir
tod st one end with a [small eylindei.
cal part, 4, to take up the rope for
giving n rotary movement to the plece
of work,

The ropoe ia then taken two or thres
times round the small oylindrical part,
a,and Is attached to the top of the
young maple, as shown in the sketeh,
The lower end of the rope is fastened
10 & piece of wood, ¢, which, at its
other ond, is attached to one of the
roots of the trees, and thus serves as
a footboard. After this the man fas-
tens n crossbar, 4, to the trees, and
begins to turn with his chisel what-
ever he wants to produes,

Statistics of Paper Manufacture.
From the time when paper made
from cotton was first brought to Eu-
rope from the deserts of Central
Asin, its manufactore has increased
steadily and has entirely supplanted
the papyrus of the ancients. Paper
s now manufactured from the most
varied materials, such as wool, cot.
ton, flax, hemp, jute, agave, straw,
potato, mulberry, ecsparto, and ries
fibers; and a recent Aunstrian investi.
gator, Dr, Albinus Rudel, calculates
the yearly production in all civilized
e partsof the world as amounting to
1,800,000,000 pounds. This quantity
I8 manufactured in 8,960 factories,
which employ 00,000 male and 180,000
female hands, besides 100,000 work-
men oceupied in collecting and as-
sorting rags, The factories, when in
full working order, represent s money
value of not less than £280,000,000
gold, nnd the value of the annoal
paper production s estimated at
$105,000,000 gold. The production of
the United States, with a population
of 39,000,000, reackes up to 874,000-,
000 pounds, but their consumption
excoeds this quantity by 3,000,000
pounds, which are supplied by impor-
tation, Every American uses annually
10} pounds paper, while Mexico, with Central America,
consumes only 2 pounds, and British America 53 pounds
per head. The consumption in European countries is 113
pounds per head in Great Britain, 8 in Germany, 74 in
France, 84 in Austria and in Italy, 13 in Spain, and in Rus-
sis but1 pound. But these figures by no means justify
us in drawing any rigid conclusions as to the literary occu-
pations or mental acquirements of the respective countries,
though 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, pasteboards, 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,
24 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
pounds; printing, 900,000,000 pounds; total, 1,800,060,000.
A people consuming cotnparatively large guantities of pa
per will certainly occupy a high place in the scale of indus.
trial and mental development, its use being co-extensive
with commerce, manufactures, schools, and the printing

press.

A ViRersia city (Nevada) man is said to have invented
an ingenious plan of keeping his house ole.nr of insurance
agents and similar nuisances. On cach side of the path
leading to his door, he has fixed several gections of water
pipe filled with small holes, and on the approach of o sus-
picious character & tap is turned, and instantly numerous
jets of water enfilade the path in all directions, and offectu-
ully keep the invader at a safe distance,

A 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 presént outlot
of the Thames to the North Sea is of quite recent origin,

A. Voorr has found nenrly.nll spectmens of {fresh milk
cither neutral or glightly acid, In only two specimens, out
of thirty, the alkaline action appenrs to haye been due to
tracos of free ammonin. Ho aseribes the acid f(mctiou of
fresh milk to the presence of free carbonic acid, since litmus
tincture colored red by fresh milk regains its blue colol: on
shaking or boiling. No mention is lnndu‘o( the conditions
of food, ete., to which the cows were subject.

e
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m,ndon a second trial in one minute and nincteen
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CIROULAR BHIPS,

The idea of cirenlnr vossels is not absolutely noew, Pro.
bably the onrliest practical sugestion was thm.'n( Mr. T, R,
Timby, of Worcoster, Mass,, who, in 1843, filed in a working
model of n rovolving #hip, together with specifieations, in
the Patent Office at Washington, Hia plan embraced 'dr.
oular ships and rovolving ironclad forts and turrots, which
have since como into use,

Admiral Popoff, of the Russian navy, has also adopted
the iden, and quite rocontly two vessels, the Kiow and the
Novogorod, have beon successfully Inunched at Nikolnlof

Wo lay before our readers, in the nccompanying engrov.
ings, sectional and plan views of these curious shipy, from tho
pages of La Nature. Each vessel is 09°2 foot In dinmoeter
and constructed of fron, planked with wood and sheathed
with copper.  The draft of water is 12'1 foot, and the spar
deck is 2°1 foot above the water line. The digplacoment is
2,788 tuns. The bottom is perfectly flat, and the sides are
vortienl, with an overhang aft, sheltering the rudder. In or-
dor to insure stability, twelve keels are affixed, ench sbout
threo inches in depth.

At the center of the ship is o turret, 20 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 supports of
the guos, so that the latter can bo pointed over an angle of
from 80° to 85° 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 &
space of about 2'0 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-
purtments. Parallel to the upper deck and about 6 feet be-
low, is a second deck, both being united to the lower shell
by bulkheads.
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Forward of the turret is a light superstructure serving as
a protection against the sea and as quarters for captain and
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
& separate smoke stack. Amidships are other officers’ quar-
ters and & powder scuttle. There are six eighty horse pow-
er engines, built on the Woolf system, each driving an inde-
pendent serew. Machines and boilers together cost §222,000,
about. Below the forecastle are storerooms; and under the
officers’ quarters, the powder magazine and shot lockers.
Two steering wheels are also on the second deck.

The armor consists of two streaks of plating about three
feet broad: the upper layer is 9°1 inches thick, and is backed
by solid teak 6 inches through; the lower skin is 6 inches,
with & backing of 0 inches. The turret is similarly con-
structad, with the exception of the plates having a uniform
thickness of O inches. At a distance of about two feet in-
side the walls of the ship is ajwatertight bulkhead formed
by *7 inch plating, dividing the battery into two parts, so
that in case water should enter oneof the exterior compart-
ments. the vossel would still float,

Tho trial trip of the Novogorod was recently made at Ni;
kolalef in presence of the Grand Duke Constantine of Rus.
sis. Although the s™ip was hardly completed, or entirely
ready for sen, it isstated that, with n steam pressure of 53
pounds, and a vacuum of 214 inches, with 02 rovolutions,
& speed of six knots per hour was obtained. The ship
proved herself an excellont sea boat, obeying hor helm readi-
1y, and turning almont squarcly on her heel when the en-
Kines on either side wore stopped o their speed slackened.
‘With the port engines going ahead and the starboard engines
backing, it Is stated that sho went about tho first time in two

withiout hardly changing her place. On nnu!n:l
h machines, the ship stopped in a few seconds and turn
: modudlu:::l. alsa without altering her position.
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Gorvespondence.,

The Halr Worm,
To the Editor of the Seiontific American :

The following, appurently cut from some book, wns sent
tome forgolution : and, if agrecable to you, I will answer it
through your columns. It rends thus:

‘A Cunrtosrry ¥or NATURALISTS 10 Sonve.—Mr, J. H,
Horsford writes us from Freedom, I11., that a horse, owned
in that country by n Mr, West, has a worm or snnke in his
left ayo, from two to two and a half inches long, and, to ap-
penrance, of the thickness of a small oat straw, gquirming
with the netive motion of a large snake. The horse, he
soys, hay evidently lost the sight of his eye from his snake-
#hip having taken up his sbode there; and it is only about &
woek 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 o snake, as hairs are known to do in
water, To know its wonders is to sec it, as it can be plain-
Iy, n rod from the object, wriggling about as if too much
confined, Query: How came it there and what will the re-
sult be? Letsome of our veterinarians answer.”

I'hoped that the old notion that a horse hair will turn in-
to n sonkoe had been obliterated years ago. Iam surprised
that any one should advance such a theory, even in this
Darwininn age,

T'he hair snake, so called, is frequently met with; I have
taken them from grasshoppers, from an apple, from & head
of cabbuge, swimming in the gutter along the curb of our
city. I have found them in our streams and in our spring
witer, of yarious lengths and shades of color. Indeed, it
seoms to me, everybody ought to be familiar with the gor-
diug, or hair worm, which, in my youth (as I was taught the
common notion), I thonght 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 8o, 1 am not aware that T ever met with the statement.
After carefully unfolding, I discovered that it had within its
folds n string of eggs, like beads, in a bail, snd 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 1;th
of an inch long and consist of two portions: the posterior
oylindrical, slightly dialated and rounded st the free extrem-
ity, where it is furnished with two short spines; and the an-
terior Lroader, cylindrical, and annulated, having the
mouth furnished with two circlets of protractile tentaculon
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 Philadelphis. Healso 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 viscers and even in the head, inciuding the
muscles, for theirliving habitation,analogous to the ¢rickina.
And so minute a larva can as well get into the eye of & horse
as into the muscles of an insect or animal.

Among the known entozoa that infest man s the monosto-
mum lentis, of Gescheidt, found in the crystaline lens, and
the distomum oculi Aumani, in the capsule of the crystaline
lens, others of this latter genus, d. Aamatobivm, in the tor.
tal vein, and d. Aeteraphyes, of Slebold, in the small intes.
tines. Torefer to the snake in the horse’s eye, then, It is sim-
ply this: The minute animal just hatched (the gordivs 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 gordius, which may require some
living tissues for its development, or if niore carefully ex.
amined, might prove some other specimen of the entoszoa.

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

Lancaster, Pa.

The Variable Star Algol,
To the Editor of the Scientific Ameriean :

The periodical fluctuations in the lght of the star Algo)
have been accounted for in two differont ways, firat, by suppos.
ing that a non-luminous body revolves around this star, the
plane of its orbit being directed toward our systom, or
nearly g0, and secondly, on the hypothesia that Algol is o
socondary body, revolving round a dark primary In an orbit
situsted as in the former caso.

If the varistions are really produced by the interveation
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 voems to
me, therefore, that if we admit the existence of a dark com.
panion, it wonld be more correct to say that both bodies re-
volve around the center of gravity between them, rather

S — -'

than to say that either of the two revolves around the other-
Thero In a method of observation at our command, how
avor, by which the truth of this theory of Algol's motion in
an orbit, may be put to the test, Irefer to spectroscople ob-
worvation, In ease Algol moyes in such an orbit,it is obvious
that, at times, it must be approaching our system, and at
othor timen receding from it § A
It, therefore, the orbital velocity of the star be sutficiently
great, displacemont of the lines in it spectrum would result;
and by observing the amount of their displacement at different
times during the perlod of variation, the rate st which the
star moves in its orbit could be determined, approximately.
Of courne, In these observations sccount 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,
Spectroscopic observations of Algol, and of other variable
stars ns well, if conducted In this manner, would, in all
probability, lead to the most interesting results.
Bt, Catharine's, Ontario, Can, J. M. Banrn.

Moxlean Wator Coolors and Filters,
To the Editor of the Seientific Ameriean :

In your lssue of June 14, you have given a drawing of an
Australinn water coolor, That is very good for the purpose;
but herein you will find & sketeh of
those 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 orpa-
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 is better than
anything gotten up in the United States for that 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 inches 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 thau ice water. The latter article is rarely used here,
as our only sources for the supply of ice in this valley are ar-

tificial, and the peak of Popocatepetl 8. E G.
City of Mexico.

Taking up the Wear of Journal Boxes,
To the Editor of the Scientific 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. T 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 fitling
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 to 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 & stud, an ofl-
sot fitting a corres-
ponding one upen
stub end A; C C are
brasses; D sa steel
wedge to take up
wear of boxes or
brasses, adjusted

by the stub set screw, E.

Having been benefited myself by many suggestions and
much information received from your valuable paper, Tsub-
mit this to you, hoping that it will be of some use to wmy fel-
low draftsmen and machinists.

Now York city. Ronert C, Gray,

Planotary Motion,
T the Editor of the Scientific American:
Iclaim that the following is no mere hypothesis, but a
logical deduction from known facts: The sun and earth

tond to approach each other, obedient to the laws ¢ f gravl.

tation existing hetween them. This gravitating force in




* with cylinder 18 x 80 inches, shaft 84 inches diameter, crank
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us, and its direction s Indicated by a rigt line
rough the centers of the carthh and sun. If it wore
an opposing force, they would approsch ench other |
‘an accslerated volocity., Sach a force oxists in and |
ated from the sun in all directions, and is mado

“This force i« not instantaneous, but it mqu‘ires time to alcl
through space o sun rovolves upon its axis: consequently
the all:elion of ;ﬂf‘om yadiating from the sun and cequiriog
me to act through space woald not bo indicated by a right
line. For convenience of illustration, we will sappose that

the planes of the varth’s and sun’s equators colncide. Lot 8

and E, respoctively, represent equatorisl sections of the earth
and sun: then @ will be the line of direction of their attract-
fvo forees. If the sun be at rest, the direction of force ema.-
ating from the point, 7, on the sun’s equator would be indica.
ted by the dotted line, ¢; but, as the sun revolves, this force,
which requires timo to act through space, will be dellected
fn the direction of the curved line, &  This line, b, is the cen.
ter of direction of the force projected from the sun and acting
in oppositan to the attractive force, 1 should have sall that
thie are of the sun’s equator, intercepted by the angle, a de, is
equal to the distance traverssd by a point on the sun's equn-
tor dusiog the time required for the transmission of this
force to the earth. This carve will be increased by the amount
of the earth’s orbital motion foralike intervalof 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 suficient to account for the movement of the
planets, as it will explain other questions. Now lay down
an rxial 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 degreesall the lines
will be deflected towards the equator, the curves shortening
as we ieave the axis. In this we hava an explanation of the
cause of the planets being confined to the zodinc. I have
forwarded substantially the same commmuunication to three
eminent astronomers. Jonx LINTON,

Baltimore, Md.

REMARES BY THE EpITOR.—The nebular hypothesis finds
general acceptation at present.  The solar system is supposed
to have been originally a nebula or vapor cloud of unegqusl
density. Sacha mass, in condensing by the mutual attras-
tion of its particles, would rotate with increasing velocity.
Rings of vapor thrown off, or rather left behind in con-
densation, formed the planets. The planetary nebule
themselves throw off rings, forming their sateilites and, in
the casa of Satura, a multitude of asteroids. As force isas in-
destractible 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 sun, and the
solar system will ultimately resame its original gaseous
form.

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

The Proper Length of Crank Pins.
To the FEditor of the Scientific American :

In your issue of September 27, I find just the thing I bave
been looking for for years, namely the proper rule for the
size of & crank pin of an engine, aslaid down by Theron
Skeels, C. E. 1 think the rule beautiful in the extreme, and
#o 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 rale says “ multiplied by & coefficient which is
determined by an experiment.” If we are to find out,by ex-
periment, this point, why noc the whole thing ?

It soems to me that there may be more causes than the ona
named. In practics, we first look to see if the box is not
too tight, and second, if the pin is in live 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, After going through the whole of these and finding
all right, then we look to see if it be of proper size,and this,
1 opine, is and always will be determined by experiment,for
engines of equal indicated horse power will need different
elzed pins. -

‘We have one engine running made by George H. Corliss,

pin 43 inches dismeter, and 7 inches long. This runs, with
steam st 125 1bs. at 100 revolutions per minute and comes
to full stroke probably 500 times per day, then off to nothing,
passing many strokes without steam at all, After two years,
use, thers is uo appreciable wear and no heating. We are
msking another like it,thus using the last part of Mr. Skeels
formula end not infringing his rights by using the first.
Byracuse 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-
stan'ly, with considerable force, s current of cold air. A
small stream of water issues from the caye, It has been as-
‘certained that the water trickles down from the roof of the
cave, and the cooling of the alr is supposed to be due to
‘contact with the wet surface of the roof.

Ax advertisement in the special sixty thousand edition of
this paper, 80on to be published, will reach & class of per-
pons not accessible through the ordinary channels of news-
paper sdvertising. Bes announcement on another page.

The Great Ol Wolls of the United Stntes,
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is not conxidered s good sign, and maken future dﬁiﬁy

The committee sent by the prophot Moses to enquire into | oparations on the same woll rath - n)
< er gloom: i B
tho resources of Canaan, roported that it was s Iand flowing | class well caonot be expocted, 'l‘:o ﬂ{y'f?ﬂh.a{" .mu

w'th milk and bonoy, But even if that anclent country had
boen veritably blessed with natural doposits of the substances
mentioned, it {5 questionable whether its richness could hayve
oqunled the wealth which this country enjoys in hor natural
oll wells.

The total oil product is now 84,600 barrels of 42 gallons
each, every day.

The number of producing wells In the entire oll region of
Pennsylvania is about 5,000, and the average dally product
per well is 7 barrels.

A cornvspondent 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.
itles of the oil producing region are in the vicinity of Titusville
and Tidionte, Pa,, from which pointait extends in nsouth-
westerly direction along the Allegheny River, though not
following its course strictly, down to Greeco Clty and
Millerstown, a distance in a stralght lino of about elghty
miles, The **Old District” begins at the north, as given
above, and ends at Parker's Landing, on the Allegheny River,
and comprises most of the old famous wells, including those
of Pithole, which have figured g0 conspicuously in times gone
by. The *“ New District ” begins at Parker's Landing and ox-
tends down to and inclndes the new wells of Modoe, The
entire district is a rongh 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 Titusville
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 cast
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 of the accuracy of their
theories. One who has never visited this country is apt
to fsll 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 hiil and mountain, in valley, inmid 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 arrived at of theamount 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 professionaldrillers. When amanor
& company has decided npon a well, and selected its site,
the first step taken is to put up a derrick, or, as it is termed
here, a “ carpenter’s rig.” Thisis a framework, made mostly
of plank, from 65 to 75 feet high, about 14 feer square at the
bottom, and running nearly to a point at the top. The cost
of a derrick is aboat $800, Thetools used in drilling are the
bit, which is like any ordinary rock drill, but larger, being
about three feet in length ; above that is the auger stem ; then
two chain links called the ““ jars,” and above that the ** sinker
bar.” This is attached at the upper end to the rope which
passes over a pulley at the top of the derrick, and thence
down 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 and night, a man standing by in
the derrick to give the tools more rope at proper intervals,
and tovurn the drill while it is operating, After the drill
has reduced o 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 isbrought out, when the drill is sgain
ingerted, 'T'he rope used must be of the very best quality, und
in digging deep wells it requires two ropes, as tho sand very
goon cuts them out, Thoe expense is a very congiderable one,
being $400 for each rope, The tools for drilling that are
now used weigh 1,800 pounds, those that were first used
welghing 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 sccidents; but it oftentimes takes six
months to reach the oil sand.

ENORMOUS DEPTH OF THE NEW WELLS,

The rock 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 toseven hundred feet, whereas the new
wells at Modoe are from fourteen to seventeen hundred feet
deep, the expense of drilling one of the new wells being nearly
donble 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 ROUKS,

At Modoe, at a depth of about five iundred feet, they strike
what is eslled 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 pul in a caging, down to
and resting on that rock, withan inside dinmater of 5§ inches,
From there they bore, through the casing, the remainder of
the well with o dinmeter of 5} inches, depending upon this
shoulder of rock at the bottomn of the casing to shut off the
solt water, which is sometimes found in lnrge quantitios,
The next sand rock of importsnce that is found is called

comes noxt; tho next fs the bowlder; then comes the corn
meal sand, so called bucanse of Ity resemblance to mm
From that you got five to ten feet of slate, and then
you striko the oil sand, which Is n sort of pebbly rock; and
I the well is going to amount to anything, oil appears the
moment you penetrate or even scratch this rock. Hoteeen
these strata that I have mentioned, the space Ja filled up
mostly withshells, slate, scap rock, sand, ete., the drilling be-
ing very easy. Butin the sand rocks above enumerated, slow
time is made by the drillers; and the mountsin saud ix g0
hard that it wears the drill, and the patticles of wteel
'ml: the bit are very perceptible smong the gralos of
sand,

THE XEW WELLS AT MODOC.

Tho stream of oil from a flowing well is not continuons,
but comes in pulsations, with occasional Intermissions of
ontire stoppage of greater or less length. A good flowing
woll runs at first with great forcs, and the yield of ofl
is accordingly great, but it gradually decreases in production
until it ceases to flow at all, and thas it must be pumped,
aftor which the supply goes on decreasing until its yield will 3
not pay the expense of pumping, and then it isshut down. It
therofore requires ordiparily the constant drilling of 400 wells
to hold the production up to the level of the demand. But
atthe present time all drilling must stop except in the
neighborhood of Modoe, because nothing less than o 200 bar-
rel well will pay back to the owner the first cost, £8,000 to
§10,000, with oil at the present prices, 80 cents per barrel at
the wells.  Wells that will yield 200 barrels a day are fonnd
only at long intervals, Modoe being at present the exception’
to this rule, and the richest oil deposit yet discovered in
Pennsylvania,
The first well that was sunk st Modoc was the Troutman
woll, which was struck last March. At first itaveraged
about 850 barrels n 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 800 barrels a day, and it is considered
88 holding out remarkably well. In July a number of other
wells were struck, among which two of the richest were
the Walt Thompson and the Desn & Taylor wells, Their yield
is now estimated at 630 barrels each per day. There are at
this place 16 wells, all lying within aequare 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 thac
the yield of oil is even greater than it is reported to be
by the producers themselves. I saw wella that wece said to be
giving 500 or 600 barrels a day which had every appearance
of yielding 1,000 barrelsaday. As a large namber of new
wells are being drilled in this deposit, the producers,
being anxious to Kkeep the price of oil as high as ther
can, are evidently underestimating the capacity of their
wells,

PRODUCTS OF THE VARIOUS 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
2500 larrels, the Third 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 84,560

THE PIFE 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 Inid gencrally upon the surface, and they ran
through valley and over mountain, and under rivers, the
oil being forced through them by steam power. The longest
pipe now in use is nbout 15 miles inlength.

The Bridgeport Shirt Factory.~-=The Howe Sewing
Machine Works,

A correspondent in the Commercial Advertiser gives
the following interesting account of his visit to some of
the extensive manufacturing establishments in Bridgeport,
Conn :

Burlock & Co., large shirt manufactarers, the writer states,
employ about six hundred hands, and make one hundred
dozen shirts per day, consuming threathousand yards of mus.
lin and seven hundred of linen each day, and $0,000 worth
of thread every year. One hundred sewing machines are
constantly running, from seven o’clock in the morning until
eight in the evening, These machines are worked by steans
and managed by young girls, the majority of whom are skilled
performers ; some of these experienced hunds enrn o8 high as
§75 per month, Every part of a shirt ls manipuliated by
different hands; ench piece is finlshed in a room designed
for the kind of work. It takoes sixty womon to make all
the parts of a shirt, and yet it only requires two minutes to
muke this all important garment. From the time the cloth
is first brought into the cutting room, there i norest for the
fabric; it is tossed about with 1ighting speed ;tho chinnges mude
from one to another are really marvelous, and, beforo you
get over your surprise, the shirt is ready for the Inundry,
whero it ngain flies about without stopping until it renches
the inspecting room, whore it 18 allowed 10 rest o fow

minutes, when it is carofully looked over, and,if thoere
is tho slightest flnw found anywhoere fnits m wipulation,
back it goes to the departmoent whore the defoct Was mude,

W remained gome thae in the ironing room, and were much:

amused to goo the way the womon ironed the bosoms, collars,

the second sand, which lies at & depth of a little over twelve
hundred foet and sometimes produces oil, This, however,

and cuffs, Tho irons are heated almost to s red heat; they
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arv passed over the linen with very great rapidity, which Is
no sooner dried, than the ironer agaln wots the linen sod takes
apothier vod hot fron, This deylng and wetting procoss s
repeated soveral times botore the linen presonts the deslred
glossy appearance, Wao askod Mr, Perking what the secrot
was of putting on this much admired polish.  The gentle.
man smiled, and said: ¢ i nothing but elbow jrens.”

After seving how much Inbor and scientific work 1t takon
o make o shirt, wo drove over to Bast Bridgoport, nud wore
pscorted through Howe's sowing machine fuctory, 'This
puilding has o front of 1,250 foot; it is five nlnrh'n.hh"h, and
omploys 1,600 workmen. They make 500 hundred machines
perdny,  Evory part of a sewing machine is o branch of work
by tself, and Is manipulated in a sepurate room undor the
chargo of o foreman, We were very much interosted in the
peedlo department, which is under the charge of Mr.
Thompson, 8 very pleasant and affable geatloman, who kind.
Iy gave us maoy polnts of information. Twenty thousand
poedlos are manufactured inone day. One hundred and
pighty men and woman are employed in this dopart
went. From the wire steel coil up to the time when the
noedle is ready for use, it passes through fifty differont
hands.

LETTER FROM UNITED STATES COMMISSIONER
PROFESSOR R, H. THURSTON.

NUMBER 16,

PARIS, Septomber, 1874,

Sinco the date of the previous letter, we have mado an ox
oursion lnto South France, visiting the immenso iron works
of Le Crousot, and the great and busy city of Lyons. Ouar
teip has occupied only four days, but we have seen und
loarned o groat deal and have experienced much plengure in
that short period.

During the year 1872, the total quantity of cast iron pro.
duced in Franee is reported as 1,181,202 tuns, of which
wore thun one million tuns Las been produced by the 118
blast furnaces which use coke fuel, and 178571 tuns wore
the product of 115 furnaces usiog cuarcoal, The production
of steel is given as about 140,000 tuns during the same year,
the amount haviog doubled iu the short space of three and
a half years, and nearly trebled in about four years, This
production is the result of the uvited labor of many estab.
lishments; buta single one, that of Le Creusot, is sending
into market one third of the whole, and we should hurdly
have been justified in leaving France without visiting this
place, even hnd it compelled far greater expenditure of time,
money, sand physical energy than it has demanded, We
were also bound by our acceptance of the courteous invita-
tlon of its hospitable proprietor, M. Schneider, whom wo
had met as o collesgue at Vienna.

I'he day before lesving Paris on this expedition, we visit-
ed the locomotive engine building establishment of

CAIL & cO.

on the Quai de Grenelle, near the Champ de Mars. We
found there a fine collection of shops, employing between
thres and four thousand men in the manufacture of locomo-
tives und of general work. We were received here with the
utmost kindness and courtesy, as we have been st all of the
great manufactories that we have desired to visit, with the
single marked excoption of that of Krupp, st Essen. The
workshops of Cail & Co. cover an immense extent of ground
just outside the eity of Paris, They areall of one story in
hight, the roofs are supported by iron columns and girders,
snd 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 effectod 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 ure well placed, and are in constant use. The
worlk s generally vory good, although some pleces wero
hardly ns well finished ns was the average of that which had
passed inspection, and it would not have been passed na sat-
isfactory in our own leading shops. The boller work wus
guite We noticed one riveting machine here, but
it would not compare favorably with those that we have seen
clsowhore. In the forge shop the work was good. The
lusviost steam hammer was sald to have s drop welghiug
800 kilogrammes—1,760 pounds. Judging from the fact
that there wors a hundrea draftsmen employed, we should
conelude thut work is not as well systematized us it abould
be 1o wuch & place, or a8 it is in our own establishments of
thix kind, and that alterstion of designs must absorb a heavy
percentage of the profits. It In possible that the variety of
work done by Call & Co,, which includos sugar will work
and every varioty of mackinery, may bo good causo for the
employment of a0 much profit-consuming labor. Wo wore
plosed to find here & neat chemical laboratory, an suxiliary
too suldom apprecisted by iron works propriotors.

Paking the 11 A. M. train from Parls, an expross running
through to Marsollles, we enjoyed a very plensant rido
through the heart of France, arriving st Lo Crousot at

, luy through the benutiful and rich wine-growing
of which the produce is sent to sl parts of tho
From Verroy to Dijon and Chagny, wo woro dolight

f ,;mp M. Our route, slmost from Parls to the end of our
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are raised the finest wines of Burgundy, and which
i given its name from the exceptional valuo of the
of its vineyards. The common table wine of this
/, which w with us, be considered a good wine,

B

nolls for about twenty sous o bottle, while the price of the
finer brands of the Cdtén &'Or i ten francs hiere, and proba-
bly nearly as many dollars in New York, if it is possible to
obtaln them at all in all their native purity and strength,
Both red nnd whito wines aro raised, but the red are goner
nlly most liked and are best known sbrosd. Thelr delieate
nnd dolicions flavor and their exquisite bouquet are consid:
orod, by connolsseurs, to be beyond rivalry,

I'he lovel londs of the valloy through which the line of
rallrond passes, and the beantiful gunny hillsides on either
hand, aro covered, apparently, by one Immense vineyard,
This whole district, with nnarea of 250,000 ncres, is devoted
to wine culture, and the annual production has an estimated
valuw of fifty or sixty millions of francs—ten or twelve mil-
llons of dollars,

W dined at Dijon, the name of which town is familine to
ull ns one of the places which obtained some celobrity during
tho lnte war,  Here we met a veteran who had been partial-
Iy disabled in u skirmish with the Prussisns in 1871, and a
bright young French student with whom we enjoyed a
pleasant and fnstructive conversation until our change to the
braneh line leading to

LE CREUSOT.

Long before renching the Intter city:. we could see, away
nerons the country, greht masses of smoke rigsing slowly from
the valley and flonting across the hills, like heavy thunder
clouds, obscuring Inrge tracts of the country which was
elsswhere beautifully illominated by the bright light of the
moon, then just past the full.  As we finally skirted the
town and rushed towasrd the station, a sight burst into view
such ns we had nover before witnessed, and to which no
vorbil description can do justice. The vast clouds of smoke
which we had been watching, miles away, were issuing from
the tops of myrinds of chimneys and from the midst of
numbers of great blast furnaces, which rose, like so many
towors of Babel, far above the surrounding building. The
long stroctures, covering the rolling mills and the forges,
wore plainly seen through the gloom, lighted up by a ruddy
glow from great masses of hot metal passing through the
rolls, or by the brighter glare of scores of forge fires; and on
the hill above and behind the works, barely revealed by the
light of the partly obscured moon, we counld see the popu-
lous town which has grown up here, founded and supported
by this marvelous example of recent industrial progress.
A dull intermitted rour of escaping steam, the loud clatter
of gearing from the rolling mills, and the rumble of the
rolls, with the u ing si of many steam ham-
mers, the sound of loud voices now and then rising above
the noise of machinery, and the barking of the numerous
dogs in the city beyond, mingled and produced almost as
novel and exciting an impression upon the ear as did the
strange and interesting scene upon the eye.

A frugal and truly French repast of bread and delicious
native wine was furnished at the humble inn at which we
stopped for the night ; and we retired early, sleeping sound-
ly in beds as clean and comfortable as we ever found at an
English country tavern, or in ourown New England. Be-
fore we had finished our breakfast, our kind friend, the pro-
prietor of this wonderful establishment, who had already
besn informed of our arrival, called to take us in charge,
and we spent the day in its exploration.

A ceotury ago, this busy valley was a deserted and sparsely

inhabited spot, forming part of one of the least productive
estates in Frunce. The discovery of its mineral wealth st
that period was the commencement of its development,
by the erection of an ironworks, in 1782, which was sup.
plied with coal from the beds beneath it and with iron ore
from the neighborhood. The machinery was driven by one
of Watt's earliest engines, which is still preserved at Crea-
sot as an interesting relic.  The early prosperity of Creu.
sot, then called Charbonnidres, was seriously checked by the
French revolution, and by the subsequent uncertainty in po.
litical matters; but, recovering, acquired such extent, when
purchased in 1837 by MM. Schneider, that its value was
fixed at 2,700,000 francs, and its production was stated at
40,000 tuns of coal and 6,000 tuns of iron. The number of
workmen was not more than 1,200 to 1,500, aud the popula.
tlon of Creusot was not much above 8,000, To.day we find
15,500 people employed in the mines and mills, two thirds
of whom are cogaged in the latter. The establishment pro.
duces 60,000 tuns of steel rails annually, and the new works,
tho construction of which is already begun, will, in & fow
months, largely increase this figure. Of iron rails, 20,000
tuns are turned out this year. A hundred locomotives and
an immense quantity of other machinery are also included
in the snnual out-put of Creusot.
There are twolve blast furnaces making ordinary and Bes.
semer pig metal. The later furnaces are 20 moters—85 foot—
high, while some of the older ones are 25 meters.  The max-
Imum efficioncy seems to have been found at an altitude
which has been found best also in some portions of our own
country.

The Whitwell und the Cowper hot blust stoves bave both
been usod hore, and tho new furnnces have o stove which M,
Hehneidor ealls w hybrid ** Whitwell Cowper.”  The temper.
nturo of blast Is carriod at about 600" Contigrndo == {080
Fuli,  The foel 18 coke, from native conl radsed on the prem.
Inos or nt 8t Etlonne, whore are mines which havo the same
ownership,  The ores of the neighborhood wake very pood
Iron, but, for the Bessemer process, iron s made from ores
imported from Africa.  These oros sre as pure and rich s
the Eoglish Cumberland, nod our best Missour! or Lake Su-
porior ores,

Hero wo saw, for the first time, the molten iron tapped

from the blast furnace into ladles, which were drawn at
onee to the converters and the fron converted Into steol with.

out Intermediate casting, cooling, and rehesting. The econ-
omy thus effected 1y an lmportant item in these dnyn of close
competition, and, ln part, accounts for the success of M, "
inland ironworks in competing with English makers of steel
acd in exporting the rils produced here to the United States.
It s & mattor of wonder that this codperation of the furnxes
with the converter In ot oftener mot with, since there is no
difficulty in making the arrangement, a8 & matter of engin-
coring, and there must bo many localities whore the reqals.
fte capital may be obtained to take sdvantage of the natural
facllities existing for such an economical combination.

The steel rails rnde hore contaln four tentha per cent of
carbon, and sro as strong and tough, and ss Fesilient, ss any
made in Europe. They are of Bessemor metal. Where a
softer steel in required, the Slemens-Martin process is adopt-
ed. 1 think that it was st Le Creusot that this method was
first made successful.

In the magoificent Creasot exhibit at Vienna were some
fino samples of the product of this process, but we found
the finest specimens here that we hiad 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
thousands of purposes. These samples were sald to contain
one fourth of one per cent carbon. ’

Eight new Siemens furnaces are in course of construction.
The rolling mills are very large and are unusually well ar-
ranged. The buildings are neat and substantial and the ma-
chinery strong and well proportioned. The driving engines
uro not what we should, in the United States, consider the
best possible design, but are well built and are strong and
servicenble. The workehops contain much old machinery
and some that is new and exceedingly credilable, The forge
contains steam hammers of all sizes op to fifteen tuns
welght of drop;and here, ss well as in every other depart-
ment, we saw evidence of good mansgement and of intelli-
gent supervision.

We visited the otfices and drawing rooms, and found them
well constructed, pleasant, and comfortable, with every pos-
sible facility for doing work snd for communicstion with
the various departments of the works The telegraph is
used very extensively for correspondence. Before leaving,
we looked into the houses where the locomotives, used by
the works for their own transportation, were kept. There
are sixteen now in use, and they are not fully equal to the
work. They are plain, powerful machines of the common
continental type of freight engine, and exhibit no specially
noticeable peculiarities.

The working people here seem to have a more efficient
character and more industrious habits than is usual with
French workmen, and impress the visitor very favorably by
the contrast which they present to the sluggish, inactive,
workmen generally seen in Europe.

After a very thorough examination of this greatest of all
the French ironworks, arter enjoying the generous hospital.
ity of our host, and after a stroll about nis pleasant grounds,
we took the evening train for

LYONSs.

We have not space in which to describe this fine city, or to
give even the merest abstract of the memorands gathered
hero in the great center of the silk manufactures, where 70,
000 looms, in 10,000 estsblishments, support 140,000 per-
sons, and produce a value of £60,000000 per vear. The
permanent Industrial “xhibition, which was visited with the
expectation of learning much that would prove of interest,
is & sad failure, although it opened so shorta time ago un.
der such raging auspi We saw there some fine
castings, in Siemens-Martin steel, from she ** Sociitd Anon-
yme de Charente,” and u six inch armor plate from Marvel
Fréres, doubled up without ctack, as stated, cold. Chevalier
& Grénler exhibit a compound portable engine and boiler
with removable tubes and firebox, us at Vienna. The en-
gine governor was of the parabolic class, and the whole was
agood plece of work, The immense bulldings look barnlike
and empty, and we came away disappointed.

Before taking the train back to Paris, we visited the obser-
vatory on the hights of Fourvidres, and spent an hour or
more enjoylog s splendid panorama embracing many miles
of the valleys of the Rhone and the Sadne, which have their
confluence at Lyons, and, a hundred miles away, over the
enstern hills, taking in the hazy outlines of Mont Blanc.
Then, after an unoventful all night ride, we were back in
Paris, ready to leave the continent and to spend & foew days
in Great Britain, RHT

Tur ATLANTIO CAnLes. —The sttempt of the Gireat East.
ern steamer to lift and repair the Atlantic ocean cable of
1608 has falled, owing to stormy weather, and the great
ahip has returned 0 England. The work is postponed until
next yoar, Tho fault hus been located at & point not far
castward of the banks of Newfoundland, The cable was
suceosafully grappled and lifted soveral times. A portion
of the original cable, that of 1858, was bronght up during
the grappling operation and found to be in & fair state of
preservation,

Tix Preoce block system o; clectric railway signaling is
warked on the prineiplo that the trains are to bo kept  cor-
tain unvarying distance apart. No train can advanco until

tho algoal bn glven that the line for the specitio distance ahoad
ix abrolutely clear,

I'uw passongers carrlod by 'tho railways of Great Britian
in 1872 reached the emormous total of 428,000,000, The
total number carried In 1850 was only 78,854,422, The in.

creascs s mainly owing to the construction of underground
and othor suburban lines leading out of the large cities,
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AUTOMATIC CAR COUPLING.

The invention Illustrated in our ongravings in o new form
of ear coupling, which, while it conneots the cars automanti-
eally as thoy are brought together, allows of the uncoup.
ling of the vehicles from either their tops or giden. The de
vieo Is claimed to operate porfectly on the sharpest ourves
and steopest grades, and to bring tho cars us alosoly together
as the ordinary drawleads now wsed. It is attnched to the
carringos in the usual manner, with perhaps somewhat more

up-and.down and sidewnys play '
From Fig. 1 the construction will be readily percelved. A

ia tho drawhond of ono onr, made with a cav-
ity of suficient sise to receive the connecting
drawhend, B. Fitting into n recess in A, so
that its lower and look shaped end may pro
ject down into the hollow portion, is » steel
coupling block, C, which engages with an.
other stoel bloek, D, dovetalled and bolted to
tho denwhead, B, The block, ', is provided
with a ring or handle at Its upper portion to
admit of its belng readily lifted out by hanod,
when It is so desired, to uncouple the cars,
while its movement Is limited by = pin or
screw, E, working In a sultable groove on its
surface. When mised, the coupling block, C,
may bo held ap by & pin placed in a hole
theroln and above the dmwhead,

Pivoted in a alot in the upper part of the
Iatter is & bent lover, F, of which the forward
arm enters a slot in the coupling block, so that,
by suitably operating the lever, said coupling
block may be easily lifted up, and the cars
thus uncoupled. This is effected by a chain,
@, attached to the upright arm which, passing
over suitable rollers, connects with one lever
noar the top of the carand with two other
Jevers attached to the sides of the vehicle.

The draw bar, B, has a collar, H, to prevent
ita 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 a8 the common form of
drawhead. In the forward part of the bum-
ber, A, isa 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 & 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. 8.
The horizontal portion of the bar, I, simply rests along the
top of the drawhead, B, and terminstes 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, Geneseo, 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

heavy stone dressing. The principal advantages are the
firmness with which the blades are held, the manner of 1ot
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-
inga mill or a run of stones. Two sizes of the implement
are made, one for farrowing and the other for eracking.

Fig. 1 ropresents the entire pick ready for use. Fig. 2 is
s stationary stock bearing the handle, and Fig. 8 is adetach-
able clamp plate. The Iatter is a thin metal plate, having a

A

ratohiot on ita fonoe surfaos, a convex rib, A, on its rosr
side, and a loop or socket, B,  Tho pick or blade Ix a thin
ateel plate of even thieknoss, with Its upper end bent to fit
the notehes in the clamp plate

In adjusting for use, the blado in placed upon the elamp
plate, its sloping end autering one of the notehes, whon both
are applied to thoe stack, ', The lower wodgoshnped ond,
D, of the stock, enters the loop or socket, B, of the clamp
plate, and the wedgo.shisped lips, B, of the elamp plato it
into corresponding channols formed In the ears, F, of the

stock, It will bo soen that a blow upon the cutting edge of

I 'l'c/. /

HOWARD'S AUTOMATIC CAR COUPLING.

the blsde will foree the clamp plate and blade upward, and
canse 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 theimplement 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.

As 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, 1878, by Mr. Jotham Cummings, of
West Charleston, Vi., by addressing whom further particu-
lars regarding sale of rights, etc., may be obtained.

The Bneeu' of 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
speculator, 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 accompnnied
with suppressed emotion, occupations linble to great vicissi-
tudes of fortune, and those which involve the hearing on the
mind of s multiplicity of intricate details, eventually break
down the 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 nc-
count, A young man, cast suddenly into a position involy-
ing great cara and responsibility, will break down in circum-
stances in which, had he been gradually habituated to the
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 overstrain
than others. They have a long course of preliminary train.
ing, and their work comes on them by degrees; therefore
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 toll, generally dio be-
fore their time.—Chambers’ Journal.
HAMILTON'S CONTINUOUS SELF-FEEDING PERMEATOR,

The object of the device herewith illustrated is to inject
tallow, oll, or gimilar material, into the steam in an onging

In which in the stecl pointed valve spindle or neodle. The
rolativo dinmetors of the ueedle and opening are wach that,
when the formoer is serowod down so as to shat off all fur.
thor flow of the labrieant, Ita point projects beyond ihe liols
and Into the eylinder, no that the arifice Is, by this menns,
nlwayn kopt free from Inorustation, The needls spindie
panson through a stufling box, at D, and Is rotated by the
hand wheel shown, At Eis n socke: boaring, to which Is
nocared, by means of a serow, 8 bearing plate for retaining
the cup In proper position beslde the steam chest or cylin.
der,

The oll In poured into the consshaped
vongol, I, in the centor of which In cant o
vortieal tube, E, shown in seetion in Fig 2,
The interior of the Iatter 1n threaded to
receive the scrow, H.  In the bottom of the
recoptacle are made annular supply chan.
nels, I, and along said werew, H, is cut a
groove, ax shown, to serve as an alr pas
sage. The scrow, H, forms a screw plag
valve, and terminates in & hollow spindle,
K. The surface of the female thread in
tube, G, extends below the discharge ori.
fices, 1, of the supply chamber, and also
below the inlet or escape openings of the
air passages, no that each ean be opened and
closed at pleasure by simply torning the
plug valve. The tube, L, of the sediment
cock (Fig. 8) Is screwed into an opening at
the base of the chamber, and is formed,
with a female thread, within & 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 spparatus being secured to the eylin.
der or steam chest, oil or other lubricant,
is poured into the cup, the valve plug, H,
being elevated to such & position as to leave
the lower orifices of the channels, 1, and
air passages open. The air then will es-
cape a8 the liqguid flows in, a point of ad-
vantage, a8 it is claimed to give the engi-
ueer control over the cup, whether the en.
gine is in motion or not, and with no risk of his getting seald.
ed with bolling oil or tallow.

When the chamber, A, is filled, the plog, H, is screwed
down, thus cutting off the supply. The needle spindle, 7,
in bolt, B, s 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 entors the chamber, A,
through the same orifices, but, becoming condensed, falls to
the bottom, and lifting the lighter lubricant, keeps the lat-
ter in condition readily to flow to the tubular section of the
bolt, B. It isstated that when the cup is emptied the amount
of oil drawn off is just equal to the capacity of the cham-
ber, and that the lubricant must, consequently, be always
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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 orifico being not
over one thousandth of an inch in diameter, so that the lu.
bricant is driven in, in the shape of fino mist or spray, Pro-
bably the most important advantage olaimed is that the ap-
paratus will continue to supply oll even after steam is shut
off, as in cases of locomotives on down grades, ote. How
this is effected will be noted as we progress, in the descrip
tion which follows:

The chamber, A, aud distribating bolt, B, Fig, 1, aro cast
in a single plece of any suitable motal,
fices through its wall, leading to the channels formed by the
intermediate space between the needlo, U, and its lnterior
At the end of the bolt is arranged a conical discharge orifice,

In the bolt are orl

above the boit and in condition to bo fed through the open
ings. The mere action of the valves, therefore, when steam
is shut off from the cylinder, it is claimed, is suflicient to
bring the oll 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
valvo plag, M, and thus allow the sodiment, ote,, to escape
through the opening through its centor, .
Patentod June 24, 1878, to Mr. Willlam Hawmilton. For
further information address Willlam Hamilton & Co., Box
879, Erie Pa,
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IMFROVED

We Hlustrate In the ae

LUBRICATOR

companylng engravin
eating devien, claimod to ensure » i and
leal flow of ol or wimilar Jubriest al int
ders of steam ongines, and, bonlden wany impr
ments and advantages In general «

The oll s poured Inte the p. A, WYy A
descends by the glass tube B into th N
recoptacle shown AL O, the apparstus s w
wehed to the eylinder, the steamn from which
when the walve, D, s pened, pas T L
tube, E This tube Is movable in the dire
ton of s length and ia held tightly In stuffing
boxew, &8 Indiested In the sectional view of ita ug
per portion Flg. 2. O In the condensing surfsce. so
that the steam, emerging from the end of tube |
fills the Intermediate space between sald tabe and

the inner ]N'H]v'--‘r\ of ¢

with water. It s clear

that, by moving tube E up or down so as to briog

Ita apper ond nearer or farther from the cover of
(G, the condensing surface will be decreased or
sugmented so that less or more water will pass by
pipe I, and miogle with the oll In the reservoir
The effect of this addition of water s to displace
the oll, mising the latter bacs through glass tube
B and pipe H into ¢, and thence down tube E into
the eylinder at C. The glass tube, B, affords a
convenient means for the eagineer to percelve the
amount of oll in the apparstus, and also to know
when the water entirely displaces the lubricating
material In the reservoir, o fact lodicated by Ity
appearnnce at the bottom of the tabe. There Is
an opening in the lower part of the reservolr which
communicates through pipe | 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 obviste the diffi.
calty, 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 arrsogement, the collar is the securing
portion, while the stem may be turned around so
s to grind the valve into its seat

absolute alook il 1 reaction no longer takos place
v added It is easy 10 caleuiate the percentage

rad bave 068, water Is added from s grad

intll the starch paper turps blue, sod the

ated from the quantisy of water added. If

ohol of specifie gravity 05350

POWER'S IMPROVED LUBRICATOR.

The inventor informs us that he has had this device in use | it takes fire ; but with spirits of specific gravity 0823 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 ofl is reduced to a minimum. The construction is
strong and durable, sand the apparatus generally appears to
us as showing considerable ingenuity as well as belog well
adapted for its pur.

Patented through the
Scientific American Pa.
tont Agency, January
7. 1878. For further
partioulars address the
inventor, Mr. James
Mcel. Power, Port
Townsend, Washing-
ton Territory, or at
Warren, Trumbull
county, Ohio.

Teosting Alcohol,

It is customary to
obtain the percentage
of absolute alcohol and
water in mixtures of
aleohol by taking the
specifie gravity with s
hydrometer especially
adapted to the purpose
and called an alcohol-
ometer. When s liquor
contains girups and ex.
tractive matters, the
specific gravity fails to
indicate the amount of
aleohol present. In
snch cases it has been
necessary to distil off
the alcohol and then
measnre it.

In these cases, and
also where no alcohol-
ometer is st hand, or
the quantity of the li-
quid is too small to
flost one, Vogel's me-
thod may be cmployed.
He found that, when
dry starch paper was
dipped into & solution
of jodine in aleohol of
668 per cent or over,
the starch was ©not
turned blue. If the
spirits contained less
taan 66°8 per cent absc-
lute alcobol, the paper
in immediately blued.

THE JAPANESE DEPARTMENT AT VIENNA.

Among the most interesting displays of Oriental produe-

c——————

| Here are exhibited the cholcest srticles of workmasship, s

bracing those formse of art which, for ages, have satisbed
the qulhl tasten of le. but which, under the M
Improvisg ideas of her people, will soos for ever Alisapyuns.
Hemarkabie sea monsters of grotesque form, Lirds, vases,
having the sppesrssce of solid msterials, els.
borately adorned, but In reality componed of pa-
per, stretchied and supported on bamboos, sar-
prise and interwst the visitor on every vide. The
displsy of Japanese trappings for borses, vehi.
cles, saddles, bridles, sad qumm equipen enta
i quite extensive snd includes many pecalisg
forma. Vor exsmple, instead of & stirrup HEke
curs, the Japanese use & plece of wood bent a8
s sharp angle, 1o one end of whizh the stirrup
strap is attached, while the foot rests on the por
tion below, which hangs horfsontally. The stir-
rup is beaatiful'y decorsted. The wealthy Ja-
pansse, when they ride, present & gorgecus &p-
pearance, the aaimal being covered with gold.
plated straps, bridles, and fringes, while the dress
of the rider is adoroed with golden emblema,
and his belt fillod with costly swords

The show of Japunese arms is very fine, espe.
cially the collection of swords. These are of ca
rivus forms and elaborste workmanship, great
pains being taken In the ornamentation of the
hilts. The steel is of splendid quality.

In their mental power and resdiness 10 sppre
ciate the ideas snd applisnces of modern nstions,
the Japanese are decidedly in sdvasce of other
Eastern peoples ; and now that the government s
so fully committed to the re-educstion of the peo-
ple, an the basis of Western civilization, the na-
tion will soon take s high rank. Large numbers
of Japanese young men, from the promisent
families of the Empire, are now being educated
in Furope and this country. At the Vienna Ex
position s special delegation of Japanese students
and officials are employed to copy and procure in.
formation about everything which they consider
to be usefal for introduction into Japan.

globes, ete

_— —ewe————————
POTATO BLIGHT AND EOT.

Dr. Thomas Taylor, of Washington, D. .,
communicates to The Lenas the result of experiments upon po
tatoes, for the examination into the chemical and strue
tural theories of Dr. Lyon Playlairand the fongoid views
of several leading mycologists. Among other tubers, one
Lalf of a potato brought from Sants Fé, New Mexico, was

tions at the Vienna Exposition is the Japanese department. | placed in water with a diseased specimen and the other half

in water to which su.
gar had been added.
An Okio potato was
similarly arranged,
and the effect of al-
Jowing it thus to re-
main fora consider-
able period noted.
On the twentieth
day, the Ohlo speci-
men had entirely
dissolved, while the
Santa F¢ potato was
urinjured. Compar-
ing the portions in
the sugared water,
the Ohio tuber ap-
peared a mass of in-
fasorial life, myce-
lium, and budding
spores, with a strong
odor, no starch cells
being discernible.
The New Mexican
specimen  showed
few infusoria, and
the starch grazules
arranged in celln-
lose, between which
bundlesof mycelinm
and budding spores
appeared in profu.
sion. No liberated
granales were visi-
ble. Sincethe seex-
periments, other nor-
thern and eastern
varieties have been
tested by fungoid so-
lutions in contrast
with some of the
New Mexican varie-
ties, giving like re-
sults, clearly demon.
strating the superi.
ority of the Santa Fé
potatoes, over all
others thus far ex.
amined, in respect to
their powers of re.
sisting fungold and
infusarial action,
Wenoto that the

THE JAPANESE DEPARTMENT AT THE VIENNA SHOW.

government is about
to test, by samples




Scientific  Mmervicin,

( polato from the above mentioned local
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THE NEW EXPLORATION O THE AMAZON RIVER,
o PROFESSOR ORTON.-UP THE AMAZONS
— e e e
No, L

A THOUSAND MILES OX THE OREAT WIVER. —SCENERY.
voyage Amazons ls oxcessively monotonous. A

':c ‘-olun:‘:)f““ gmooth, yellow water, floating troes and

gross, Jow, lnear-shaped lslets, o dark, oven forost, the
shore of a boundless sen of verdure, and a cloudloss nky
with occaslonal flocks of screaming parrots, theso are the
foatures. No busy towns are seen along the banks;
hore and there a palm hut or Indisn village, half bur.
jod in the wilderness, No mountains break the horizon,
only & half a dozen table-topped hills; and while many
blufls of red and yellow clay are visible, they are exception:
al, the usual border belng low alluvial deposits, magnificent-
Iy wooded, but half the yoar covered with water. The real
grandour, howaver, of a grout river like this is derived from
roflocting upon fts prospective commercial importance and
fmmonse dralnage. A lover of Nature, moreover, can never
tiro of gazing at tho plcturesquo grouping and variety of
troos with thoir mantles of erooping plants; the wild, un-
conguered oo of vegetable glunts; the “ reckless energy of
vogetation,” compared with which the richest woods on the
Hudson are n desert; the dense canopy of green, supported
by crowded columbs, branchless for fifty or eighty feet; the
parasites and undergrowth struggiing for life; the broad.
Jeaved bananss and gigantic grasses; the colossal nut and
pod-bearing trees; and aboveall the hundreds of species of
palms, each vying with the other in beauty and grace.
Through sach a denscly packed forest fiows the Amazons
with all 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 the practical man. From
Park to Santarém, the first town of importance, is 543 miles.
The passage can bt\mulo by steamoronce o week, sometimes
oftener; fare, $25; time, four days. Twenty hours after
leaving the capital, the stoamor stops at the little village of
Breves on tho southwest corner of the great island of Mara-
j6. Rubberis the chief article of export. Here begios n
labyrinth of narrow channels connecting the Amazons with
the Paril; and as the forest is usually luxuriant, the sail
through to the Great River is the most memorable part of
the whole voyage, Here the palms are seen in all their
glory; the slender agsal nnd jupatf with their long, plume-
like Jeaves, the miritf with enormous fan-like leaves, and the
bussfi with stiff, entire leaves, some thirty feet long. The
banks 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, esit is
nearly filled up with islands,k but where the Xingfi comes
in, it shows 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 soals, but destined to be
an important center in the rubber trade, while the country
up the Xingti is admirably adapted for coffee. Passing the
singular hills of Almeyrém and therightly named village of
Monte Alégre, famous for its cattle, we reach

SANTAREM

at the mouth of the Tapajés. This ambitious but, to an
American, sleepy looking city is the half.way station be-
tween Parii and Manios, and is now aspiriog to become the
capital of & new provinee, to be called Baixo-Amazonas, ex-
tending from Obydos to Gurapé. It is not thriving, ow-
ever, barely maintaining its old number of 2,500 souls. Of
these about 2,000 are Indians, Negros, and mixed, inclading
two hundred slaves. The situstion is beautiful, lying on a
green slope facing the clear Tapsj6s, with undulating campos
and fat-topped billsin the rear. Three or four long rows of
low, whitewashed, tiled houses, with less than half & dozen
two-storied buildings and one Jesuit church, make up the
city. There iss “Collegio” for boys and girls, the former
department having filty students varying in age from eight
to sixteen, and & course of four years for the study of gram.
mar, arithmetic, geography, history, French, Latin, algebra,
and . Just now there is a conflict betweer the Je-
suits and the Masonic order, the goverament siding with the
latter. The priest declared from the pulpit he should obey
Rome rather than Rio. The climate of Santarém is delight.
ful, the trade winds tempering the heat (which i seldom
sbove 83") and driving away all insect pests. The chief dis-
eases are syphilis and fevers. Dr. Stroope, au immigrant
from Arksnsas, is the sole physician. The soil in the imme-
diate neighborkood is sandy and poor; but inland, especial.
Iy, where the
AMERICAN COLOXNISTS

h” located, it is exceedingly fertile, rice, for cxample, hav.
“‘ymo! seventy-five bushels to the rere, and tobacco,
one thoussnd pounds. The great want is s labonng class ;
there are o many shopkespers and too few workers. Yot
such as are willing to work can be hired for fifty conts a day.
One paper, & oot square, is published weekly, The follow-
ing prices will give some idea of liviog nt Santarém : Wheat
flour (mowtly from Harper's Ferry, U. 8.) costs §16 = barrel ;
and New York goods generally sell at three times their orig-
inal value, the chief addition bxing made at the custom
P s

s e

- ant) fungold qualittes In the open field and in con-
th the asual varieties grown in that section of the

house at Park. Agricultural implements aro at double thelr
price. Batter (all from Eugland and the United States), 80
conts n pound; Holland cheese, 75 conts; Neowfoundland
codfish, 20 cents & pound ; Lowell domesties, from 25 to 40
conts & meter; sawn lumber, £20 a hundred.  Of home pro
ductions, cacao sells in thoe city from $2,10 to §2.20 an arro:
b (02 The. )3 eoffes from 10 to 24 centn n pound; sirup (no
sugrnr 1y mnde), 40 cants o franea(d pinta); moizo, $2 bushel ;
onchagn ram, 50 comta s gibllon: pesnnts, £2 o bushel; Bra.
21l nuts, $1.50 & bushol; faring, §$5 8 bushiol; tobacco, §1 to
£1.25 n pound : lme, $8 » barrel; pork, 35 to 40 cents n
pound ; beef, 7 to 0 cents a pound; hides, at the ranchos, O
conts a poand, st Santarfm, 7 conts o pound, st Pard, 12 to
141 oattle, ar the ranchor, ®15 to $20, nt Suntarém, 8246 to
B8, ut Pard, £35 10 $50; horsen, nt tho ranchos, $35 to §40,
at Bantarfu, $40 to 850, at Pard, §50 to §100.

The best paying busioess at Santarém would be in the
manufacture of brick, leather, and lumber, The only ar.
ticles manufactared are eajii wine, oachags, soap, and
lime, Nearly all the following exports, given in the order
of thelr valuation, come down the Tapsjés: Rubber (about
7,000 arrobas annuslly), eacao, hides, dried beef, fish, farlun,
silgaparilln, tobureco, gunrand, copaiba oll, Brazil nuts, tal
low, cattle, horsos, sud lme, *Coffee, sugar, and rice are
imported from below, although hardly suy part of the Am-
azons valley would prodvee more. Rubber gathering han
not only killed sgriculture, bot drained the districe of 2,000
inhabliants,

Santardm is of interest to the American reader as it was
soloctod for colopization by emigrants from the Southern
States, Most of the colonists have left, only six familics re.
maining ; but these contain nearly all the enterprise and in
telligence of the motley party that left Mobile in 1887.
These have chosen their plantations on the slopes of the hills,
six miles south of the city, and are astonishing the Brazili-
ans with the results of their industry. The land is rated st
22 cents an ncre; but practically the colonists enjoy “ =quat.
ter povereiguty,” pre-empting n square mile, and paying no
taxes oxcept on exports.  They can sell their improvements,
but not the land. The soll is black and very fertile. It beats
South Carolins, yielding, without culture, 30 bushels of rice
per scre.  Sugar cane grows eight feet high, or twice the
length of Louisiana cane, and fully us sweet, Sweet pota-
toon grow naturally ; indeed it is impossible to exterminute
the plant, Broom corn and cotton grow luxurisuntly. In-
dinn corn does not mature well; turnips grow finely, bat do
not come to seed; grapes do well, but the ants devour them.
The following

VALUABLE VEGETALLE PRODUCTS

abound at the American sottlement: abio, ata, pine apple,
pikif, papaw, arach, ingfi, abacati, bread fruit, orange, ban-
ann, cocon nut, peach pulm, cupuassi, cajfi, card (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, tobaceo, indigo, and pita; while in
the dense forest we find the following trees, many of them
unknown to comnmerce, but furnishing the richest cabinet
woods or timber: italiba (often 60 feet high and 4 feet
through), cedar (specimens of which oceur 100 feet high and
7 feet in diameter), jutahi (a very hard, dark wood, used for
sugar mill rollers, etc.,) sapucays (resembling hickory, the
clear trunk of which is often 50 feet high), loim (the pine of
the country), moirs-pushiva (similar to black walnat), cuma-
rii, sapupéra, macacafiba (very close grained), acariiiba (very
durable), javéna, rosewood, pracuiibs (very hard), pao-mu.
Iatto, pao-prito, pao-d'arco, and andirfba.  With Nature so
generous, with a healthy location at the outlet of the rich
Tapajis, and, though 500 miles from the sea, sccessible to
Atlantic vessels of heavy tunnage, Santardm is sute of a
brighter future. From Santarém to

MANAOS,
the capital of the upper province of Amnzounss and the sec-
ond city in magnitude on the river, is 460 miles. Three vil-
lages of importance are passed in this voyage: Obydos
(seated beside 2 bluff on the “ narrows,” where the river, con.
tracting to & 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 o large and rich inland district, ox.
porting cacao, guaranf (from Manés), piraracii fish, bast,
Brazil nuts, tonka beans, tobacco, coffee, caferdna, copaiba
oil, hides, snd beef, but importing almost every necessary of
life And Berpa, bullt on a high bank of variegated cluy,
nearly opposite the entrance of the Madeira, has o deep wa.
ter frontage, where vessels might easily dispense with
lighters, montaring, ote, But wharves and piers nre yot to
bo on the Amnzons, Tho excuse for not building them iy
that the great differonce between high and low water (50
feot) precludes their construction. 'We think any experl
enced mechanic from the North could easily show that plors
on the river are munong the possibles, and at the same time
reap a fortune for himself,  One is greatly needed at Manf-
on, where sometimoes twenty-five steamors unload overy
month, :
On the loft bank of the dark Rio Negro, ten miles from its
Junction with the Amazons, stands the St, Louis of Brazil,
the city of Manfios. The site is admirably located for eithor
resldence or commerce, It is uneven and rocky, twenty
feet above high water mark. The river in front is dm-iv
enough for the Grout Fastorn, and its banks for hundreds of
miles nre packed with & luxuriant forest of valuable trees.
Tho soil is fortile in the troplcal senso; and the climate is
Neapolitan, Nature having left little to be desired in this re-
spect.  We did not seo the mercury rise above 038° at mid-
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quitos, The eountry sronnd Is quite romsntle for
ley, belug undulating sad covered with pleturs "
tion ; while the {garapis or canos paths winding through the
forest are among the most beautiful features in the Amezo.
nlan landscape. ‘ o g
The city, for & long time stagosnt, Is now rapldly improy:
ing. Ar wosnw it in 1867, It wan mounly buils, without o
aliow of entorprise, withont & hotel, nnd not 3,000 inhbit-
ants. It now numbers 5,000 souls, with 17,000 in the din:
trict, o mixturo of Bruzilinns, Portuguese, Negros, e,
Italinns, Jows, Germans, and English; it has a fine eatho:
dral, to cost, when completed, $200,000, and s President’s
palace in procems of construction ; two hotels snd & marker,
bimide many elogant private houses. The city is lghted
with 500 kerosone Inmps, has day and night schiools, with an
Episcopal Seminario, three nowspapers, ons daily; and one
two horse earringe, which is advertised “to let, min or
shine.”  But there i noither bank nor book store,
Agriculture, as every where on the Amaxons, ixdesd ; even
farina, the bread of the land,is imported from Pard, although
thin is the mandioea country. In fact, there is a constant
lnck of food in the city,

FIIOK OF LANOR AND PRODUCTIONS,

The only produetive industry worth mentioning is seen in

one steam saw will, one brick and tile establishment, and

ong soap factory. Masons and earpenters get from $2.50 to

£0.00 & day; pilots §100 a month ; and physiciens 86 a vislt,

The daily ““ Commurcio de Amagonas” costs $10.00 o year.

Hotols, 2 perdny, The following prices, eurrent the pros-

ont month (August), will serve to lusteate 1ife o thousand
miles up the Amazons: Cacao, £2.20 an arroba ; tonks beans,
20 cents per kilogramme ; puxuri (nutmegs), 90 cents per kilo-
gramme ; guaranf, 08 cents per kilogramme; Brazi! nuts, 5
conts per Edogramme ; copaiba oil, 70 cents per kilogramme ;
fish glue, 90 cents per kilogramme ; dried meat, 21 cents per
kilogramme ; dried piraruct fish, 23 conts per kilogramme ;
vinilla, 45 cents per kilogramme ; indigo, $2 per kilogramme :
salsaparilla in bundle, 80 cents per kilogramme; tucum
thread, £1.00 per kilogramme ; tallow, refined, 90 conts per
kilogmmme; rubber, from 56 cents to 85 cents per kilo-
gramme ; rubber, in liquid, $2.58 per kilogramme; aguar.
dento (cane rum), from 15 to 20 cents a liter : tapioea, 20 conts
o liter; pinssaba in the rough, 12 cents per kilogramme;
plissabn cord, 50 cents a centimeter; pinssabs brooms, §1.00
n dozen; estopn or bast, 9 cents por kilogramme; hides, 26
cents per kilogramme; cotton hammocks, from £5 to $14
each: tucum hammocks, feathered, #45; cedar logs, $1 per
meter; cedar or itaiba boards, sixteen feet long, eight inches
wide, unplaned, $18 a dozen; cabinot wood in boards, 45
cents o meter; steamer fuel, $20 a thousand sticks, each
welghing on the average fifteen pounds® ; native brick (8X 0
X% 2 inches) and tiles, from §50 to §75 a hundred, st Pard
$35; the.ordinary red sandstone rock, which sbounds in the
vicinity, unworked, 7% cents a cubic foot.

< DUTIES AXD FREIGHTS. ;

The provincial duty on liquors is 25 per cent; on rubbe,
12 per cent; on fish, 5 per cent; on all other articles, 10 per
cent. If exported, 5 per cent extra is collected at Parf, be-

sides fees. Rubber collected in Peru and Bolivin pays no
daty. Steamer freight between Mandos and Pard, on rub-
ber, 25 cents an arroba; on coffee and cacao, 24 ¢ents an ar

roba; on Brazil nuts, 35 cents a bushel; on brick, 820 a
thousand ; cotton, 30 cents an arroba; hides, 20 cents each ;
crude piassaba, 25 cents an arroba; salsaparills, 30 cents an
arroba; tobacco, 25 cents an arroba; boards, £3.30 per
dozen; beeves, $7.50 each; horses and mules, $10 each.
Freights between Manfos and San Antonio on the Madeira;
on rubber and salssparills, 40 cents an arroba; cacso, coffee,
dried beef and tallow, 32 cents an arroba; Brazil nuts in
sacks, 35 cents a bushel; hides 25 cents each. To Hyutana-
han on the Purils, the tariff is about the same.

The produce of the Rio Negro and Solimoens does not stop
at Maniios, but goes directly to Pard, and must be purchased
there. This is owing to the fact that Pard 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 Pard; and the project
of a through line of steamers from Mandos to Europe is on
foot. Witha healthy climate and fertile soil, a situation near
the mouths of four great rivers, the Madoria, Negro, Puris
and Jurud, and having water communication with two thirds
of the continent, this city has commercial advantages un-
surpassed. What it wants is an oven and generous legisla-
tion nud an industrial class, Jaumes ORTox.

Honors to Operatives and Foromon.

The Society of Arts and Munufactures, Viennas, has issned
184 silver modaly, with diplomas, to operatives and fore-
mon, recommended for the honor by employers who were
vxhibitors at the Exposition.

The distribution is as follows:

United Statos of Americ, .. .....oinaeees 5
Groat Britaln, .. ... ......... 10
vy U] R TR U A SR Y 18

GOrmMROY v v vvveannn .18
LR R Ll
Switzorland, h
Belgium, , 5
L R Rt et 3 (S AP & 5 4
POrEURRL, o e o S R o ]
DOIIATK (a0 ol e A R LAY e s AR RS 4 4
BWOdR. ¢ i «ov i s aBieoRAWSES Lvidie s Blag/ath aurerad 7
BOBBIN. . o iou v oosoinnin shornsnsins s OIS RN H
G000, v ieass s oo erive the s s s unkaa bR 4

*Catttug wood for (he steamers Is very lucrative. Maay will s00n go lnto
the business with steam or horse power and make fortunes. The forost Is
free to all. The great dificulty 1o sscending high up certaln tridataries is
not 20 much ths lack of water as the lack of fuel, there belng no one to

day, and the nights are invariably cool, with but few mos-
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Scientific  American,

arirl of Steam Canal Boats on the ¥
Compotiy :

Thousund Dollars,

The trin] of steam canal boats on the B

ptition for the £100.000 prize, camo off betweon Syracuso
and Utlea, N. Y., on October 15 and 16 .

The members of the State Commission proesent at the trial
wore Van R, Richmond, Georgo Geddes, John D, Fay, B, S
Prosser, Daniol Cronse, W, 8, Nelson, and George W '(';I‘lll'.
man; 6lso D, M, Groene, ongincer in chinrge, and 1 ‘.\ o
trio, Secretury of the Commission, 4

The boats wore required to be able to corry 200 tuns of
eargo, besides their motive power, und to mnke nn avorage
of threo miles an hour, But none of the bonts mudo this
time, and none can elaim the reward.

The following is n brief description of the five
bouts, their machinery, ote,

rio canal, in com

competing

THE WILLIAM DAXTER
was bullt espocially to compete for the prize.  She is 00 foot
long and 17 feot beam, and has much sharper lines than
the ordinary eanal boats. Her bottom is perfectly flat, and
hor sidos, stem, und storn, vertical. The outlines of the im.
morsed portions of hor bow and storn are the same.  She
has an overlinonging deck ot the stern to protect hor propoel.
lers, nud with 200 tuns of cargo she draws 53 foot water,
Her machinory consists of a Baxter upright boller, and a
pair of Baxtor cowpound conduensing engines, Tx12 and
19x12, Hor boiloris 6 feer high, 46 juches dinmetor, and hnk
152 two inch flues, and a grate surface of 7 fect. Sho s
propelled by 2 throe bladed twin screws, of 44 foeot dinmotor
and 4 feet pitech,  Theamount of conl consumed in running
from Syracuse to Utica, o distance of 56 miles, was 830 1bs,
THE PORT BYRON.

This is » full sized cannl 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 pad-
dles made of boiler iron, The wheel is driven by two 12x24
horizontal non.condensing engines, which are sot on the
quarter. The amoant of conl consumed from Syracuse to
Utica vas 4,450 1bs,

THE CENTRAL CITY.

Thisboat is built somewhat sharper at the bow than the
ordinnry boats, She is 96 feet long and 17 feet 4 inchon
wide; and she is driven by two common paddle wheels,
placed in recesses cut in the stern.  These wheels are of 9
fect diameter, and are driven by a 1017 horizontal engine.
The boiler is 16 fect long and 4 feet dinmeter. Tho peculi-
arity of this boat consists in an arrangement for ralsing and
lowering the paddle wheels and machinery, o as to obtain an
uniform immersion of paddles without regard to the draft of
water. This adjustment is accomplished by means of four
vertical screws, on which the entire machinery, engine, and
boller, rest. The amount of cosl consumed from Syracuse
to Utica was 7,280 1bs, ks

THE €, C. POPE

is o regular canal boat of the largest size, to which the screw
propeller und muchinery are attached without any cutting
awny of the hull of the boat. A common screw is placed on
the outside of (he stern in a triangular frame, and an up-

horizontal tubul.r boiler, 8 feet long and 44 inches in diam-
etor, und & grate surface of 13 feet; and she is driven by a
single 12x12 upright engine. The propeller is 4 feet 8
inches in dismeter and 3§ feet long. The amount of coal con-
sumed from Syracuse to Utica was 4,500 pounds.
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The boats left Rome as follows :
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The bosts arrived at Utica dock, October 16;
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wat, the ttal detentions of the Newman alone belog
o bours.

yracuso Jowrwal gives the following conclusions,
s resnarks made by several of the commissioners :

rle Canal, ln’
for tho Stato Reward of One Hundred | Wi propel o boat earrying two hundred tuns at s Jess cost

1. That it isquite impossible to invent any machinery that

| than when moved by horse power, with the present dimen.

sions of the eanal

2, That boats, ns now constructed, are too large for the
capacity of the cannl, their progress being retarded by natural
und well known lnws relnting to space for the displaceraent
of water,

#. That as the Inw requires that inventions shall be of a
chnrnotor moking thom practieal for suporseding horse power,
un award fs not Hkely to follow the test,

4. Mhe Inw requires a speed of at lenst three miles an hour;
und ag none of the bonts made that time, an sward cannot be
legally made.

— - -

SEk annovncement on another page for a special edition
uf tho ScrexTivic AMERIOAN, Histy thousand copies to be
mailod gratuitously, postage propald, to manufacturers, ma-
chinists, contractors, and others engaged in induostrial,
sciontifio, and mechnanieal pursuits, Parties haviog ma-
chinery or new inventions to sell will find this an nnusual
moedinm to advortise their enses,

e — w A M — —

Exnaroy. —The addross of Mr. Dittenhaver, the inven
tor of the wood filling deseribed on page 180 of our eur
ront volume, is Napoleon, Ohlo, and not Chapalear, Oblo}

Recent Damevican and Loveign Latents.

Improved Cheek Runner,

John Haggerty, Corry, Pa.~This luvention consists In providing the base
portion of the loop or runner with projections, to prevent the same turning
on 1ta axis, and 1o combiniog therowith & sorew and disk (or washer)
which are applied to the opposlte slde of the strap urllud plece of the
bridle.

Twproved Car Coupling,

Wiillam ¥. Senlor, Biploy, Ohlo,—~Two artis are placed in the cavity of the
hopperabaped coupling box. The forward ends of (e anus are rounded
off, and rest agalust concave shoulders formed Iu the forward parts of the
sldes of the box, where they are securcly plvoted to sald box, the sald
shoulders project ing Inward sufticlently to prevent the forward ends of the
arms from pelog struck by the entering coupling bar. Spriogs are placed
between the rear ends of the arms and the sldes of the box, and are de.
slgned to hold the rear ends of tho said arms pressed Inward or toward
onch other, The ends of the conpling bar are rounde) off, and have shoal.
ders formed upon thelr sldes, so a8, when pushed In, to force the luner ends
of (he armnd apart. As the shouldors of thoend of tho coupling bar pass the
onda of the arme, the spriogs forco tho armas nward, so that the shoulders
of tho sald goupling bar uay rest agatust the ends of the arms, which thus
austain the draft. In the eavity of the box Is formed & recess to recelve
the coupling bar nod center 1t so that {t may bear cqually upon the arms,
Upon the Inner ends of the arms are formed projections, between which s
placed s block, so that the armyinay be forced apart to reloase the coupling
bar, by tarniog the sald block, which Is thus protected from belng struck
Uy tho enteriug coupliog bar, The block Is attached to tho end of & crank
whion passes up the platform of the car, so that the arms may be forced
Apart to release the coupling bar by tarning the same, When the crank Is
roleased, a spring briogs the block parallel with the projections of the anna,
With this construction, when the cars are belng run together, should the
end of the coupling bar drop too low, It may be ralsed and held fn proper
position by the attendant from the platform of the car by means of a rod
having a hook formed nupon ita end, or from the top of the car, by crings
longer rod. The cars may thus be coupled without dsnger. By saitadble
construction, the cars can be readlly uncoupled when under beadway.

Improved Nut Lock.

Homaid C. Lowe, Northeast, Md. , sssignor to nlmself and John B, Haley,
of same place~This In lon s an Imp in the class of nut locks
in which a metal piate is placea In a recoss of the washer of the nut, and
Its ends bent ap against the sidos of the latter. The lmprovement relates
to the combination of a washer provided with projections on its under
slde, and two straight grooves In {ts face (toe same crossing each other at
right angles),and a shoot metal locking plate, whose form {s that of a Latin
crons, to adspt 1t to AL In sald grooves, and thus form a double lock fcr the
naut.

Improved Stamp Mill for Ores.

Glles 8, Olin, Deer Lodge, Montans Ter,~The object of this tnventionis
to tmprove the mackizes now (o use for crushilog quartz 1o the process of
mining. Thecam sbafts are supported 1o boxes on the uprights. There are
rubber springs on the stamp stems, which are coiprossed by the cam sa
the stamops rise and resct 1o give the stamp & quick downward movement,
The stamps are placed on the hypotrnuse of the triangular bed, and the
coaree UArtz Is fod through & hopper Gador the Wost elevated stamp, whick
has e After uad ing the ot ing p within
this screen, the guartz is spouted ubder ibe next stamp, whose screen i
finer, and froms (s it s aponted under the last atamp, and when L passes
from (he last and fnest screen I has been reduced to powder, The quartz
falls by its own gravily from one stamp 10 another through the spout.
This is what s called spouting the quarts from oue stamp to the otber.
Tue not only | fun ad the quarts descends, bat also
o specd, and are reduced (o 11 from the Aral to the last stamp. By reduc-
tog the lift and Increasiog tho speed of the Jower atamps, the Iatter ste
medo to work nearer the dies.

Tmproved Head Band.

Daule! McKlunon, Weppinger's Falls, X, Y., asignor 1o Eltas Brown, of
samo place.~Tho band Is made 1s one plece, Lu the form of & bow, of bore,
rubber, or soy other bl terial, and (s les sre provided
with Books the ofice of which s (o hook 1810 the halr of the wearer, so as
to bind and orasament the salie.

Impreoved Chandelior Centor,

Josepd Kioty, West Menden, Conn., assignor to himself asd P. J. Clark,
of ssme place.~The first featars of the Inveniion consiss in A conatrac”
thom of the ceater 1u such manner (Al the lower part can be resdily low-
ared away from (he upper part, and the center thereby opened taallow
the arms to be put In without entirely remesiog the lower part, although
the lower Kuob, which, togethor with 1he rod and upper Knob, secures the
parts together, be cemoved.  The agcond part o ot the
of the hooks an the lener ends of the arms by which (hey are secared to
e centar, The thisd part conalats of apenings In the lower part of the
middle portion of the conter, ln conneetion with the contrivances for se-
curing the hooks 0f the aruia Lo factiitate the conbection of thea, and se,
ourely bold them when connoeted, The fourth part conatats of & besring
Hange projecting from (e under slde of the top part of the conter (o so-
Oure the uppor Books of the arme: and the A0LK pars consiats of & conusc-
tlon of the suapstdlug rod 1o tha cenler, s an Lo prevent It from turalng
when scrowlng the knobs,

Improved Can for Palut, ote,

Oliver E. Walker, Clucionatl, Ollo, ssaignor 1o blmself and Cascles ¥
Btites, Of same pince —Thls lvention conslata of & paint can composed of
» metsl cxlinder with wooden heads st oach std, sevured, by & Sasge of
ihe cyllnder vad tursed aver by ootside snd & bead raised on the foade af
e ey linder against the tustde of 1he hoad, by Lupresslig & groove la the
sutsdeof the axiinder, Ouo of the heads hun s Jarge opening ikrvagh it
1o allow of putiing 16 and removing Uhe palat, anda plug bs waed 1o clave
he hole. :

Improved s v’
Wiiiam 1L Pailip, Beookiyn, §. L v 3
nunonauaunvlwwl;:m.dp_-ﬁ of revolvia
cartridge cylinders srranged on he same a1l dw m
u‘ow:\’l grooves 10 eaable them (o be turned 15 sscorasion. ey .
when one cylinder Is catisusted, ([t sets (he next ooe s motion pl”w
{taelf o rotate. The lnvention aléo consiets in consceling the paw!
and series of pawls with the hammer. -

Ailwaukee, Wis.—This tavention relates to (ha con
(tructlon of that clas of rocking chairs which have the astatfosary legs or
atandy, with which the seat Is connected, by springs, which allow It 6 have
s rocking mot{on ; and conslets in the peculiar mode of sppiying & plate
spring to the front of seat at the rear, and to themiddle of back.

Improved Reol for skeining Silk. .

Robert Slmon, Now York clty~For crossing thio thyesds of * greges,
thrown, raw, and soft sflks, and other threads or yarns, (o skelaleg them,
to provent the threads from mixing and knotting together, snd thas sve
much loss of time &nd whate of material In winding from the skeltis Gpnn

bblos, In q of the breaking and snariing cotamon (o the ordl
nary mode of akelnfog, it Is proposed to have a wide reel with, sy, Wix arms
and as many longitadinal bars, {n the outer sides of which are stuall trane
verse grooves. In combinatlon with sald reel there sre one oF more tra.
versing guldes to lay the thread on the reel, the guide belng operated so
that 1t will croas the threads at tatervals between some of the bars—ssy,
avery second palr—and lay them paraliel, or nearly 0, betwedn the others,
and at the same time shift at each revolution of the wheel by a slow fore
ward and backward motion, Independent of the crossing molion, so &4 (0
lay the threads parallol sod not directly upon cach other, aud Ihus con.
struct fat skelns with crossed threads,

Improved Centering Chuck,

George H. Miller, Bloghamton, ¥, ¥.—This Is sa improved chuck for een
tering shafting nud other work to be turned (o a Iathe, and conriats in &
framo formod of arms croasing each other, snd provided with slois to
recelve the clamping dogs, & erank and plulon snd ratchot mechanism for
moving the dogs toward or from each other and hoiding them &t any point
and of a central tube and & punch working through the same.

Improved Cotton FPress.

Paul Willlams and Hobert A, Willlams, Winona, Miss.—This luvention
conslsta of Jolnts (n the serews which work the follower, whereby the lat-
ter can be swung convenlently sway from over the case, 1o allow of niling
the caso with the cotten or other material to be pressed.

Improved Cock tor Drawing Beer.

John Moffet, New York clty.~The drawing cock is Sited 1ato the head
frow the inalde, and s plug 1s Otted In the Inslde extension. The cutslde
extenslon 14 shorter thas the chine of the barrel. The ventilating cock s
ftted In the slde of the barrel directly over the drawing cock, with its plug
also (nside of the barrel, There ls a vent passage through the cock,and a
correapond’ng passage through the plug, also an exteasion of the plag out
through the cock, for tho application of & wrench for surning the plugs, A
rod gonnects the two plugy, for turnlag one by the other. Sald rod s capa.
bloof o slight endwise motlon (n the plug, and 2 spriag is arranged with 113
atd satd plug to Keep both plugs tight on thelrseats. By turning the plu
one way to open the drawing cock, the ventilating passages will be bro
Into lne, #0 &8 to admit the alr; but by turning them fue otuer way thes
pansagos will remain closed while the drawing cock is openad, 80 that
ventilating passages may be opened or not, at will.

Improved Water Cooler.

Thomas Smwith, Brooklyn, N. Y.~The object of this invention I8 to so m-
prove the water cooler In common use that pure wateror other liquids may
be cooled and drawn off for use without the admixtare of ice water and its
lmparities, It late in ging the ptacle for the liguids as &
casing around the fco chamber of the cooler, providiag it with as laclined
bottom and & 1aucet at the lowest polnt thereof. A feed opexing or fun-
nol at the top admits the Uguld,

Improved Griddle.

1§ dy, Allegh City, Pa.~Thls Inveation consists of 3 grid-
dle for bakiag pancakes having & hoop or Sange projectiag downwand
from the edge of the lower alde, 1o elevate the griddls above the siove
top and iaclose & hot alr space for cqualizing the hest thronghoul the
whole area of the griddie. The In foa also iats of 3 damper, In

fon with this d griddle and hoop or faage, for regulating
the heat within the Sange by op or ¢l P through (L,

Improved Wheel for Vehicles.

¥ ¥ils ¢

blued spoke socket and felly elip of & wheel, having oue end of the sockel
lar, bat gredually changed 1o shape to an oval taward the felly thallow
the spoke 10 be wedged,

Improved Brush Washboard and Reller.

1saac Hussey, Ironton, Oblo.~This invention relates to the spplication of
bristle broshes In the operstion of washing. A roller i employed that Is
made both to rotate and recip over Whe clothes, whichare tb ves
spread apon 3 statiopary subjacont drush. Is usag the machine, the artl-
cie is spread apon (he brash, and the roller brush moved geatly up saddows
apon It, said drash belag fmmersed L the suds betwees cach downward and
upward movement.

Washing Machize.

Junes H. HIL Doone, lows ~This § 5 alats of & ’
tud with corrugated or ridbed b and rides, 4 on S at
the sides oz a saltable staad, »0 a8 to osclilate In 1ts loagitudiaal plane.
with several loose balls of wood placed 1a 1t on the clothes to sol In con-
Junction with the water 1o efleet the washing of ihe clothes. The tab is
osclilated or awnng on 1t tranalons by the atieadant Lo cause (he Becomary
motion of the water, balls, and clothes. 3

Improved ®ewlug Muachive Power,

Alfred W, Cochran, Eufaula, Ala.~This inveation consists of a sewing

hy d on the op r's rocking chalr, and Naviog (ts plusan
connected to the wall or other stationary object, s0 that, by rocking the
chair, the plunan gives rotary motion to the driviag wheal of the mactlue
The sewing machlise table, divested of the stand ordinarily used, Is mousted
oG the arms of the chalr {o froal of the operstor, and awings forwand and
backward In uaison with hlm, 80 that 8o tacouveniencs In managing the
work arises from the rocking miotlon. The pltman s, by preference,
altached 1o Whe slationary sapport oa the horls plaae of e emak
shaft; Dat it ay vary from I8 eliber way to some extent without materiag
effect. The crank shaft ta arraoged st the froat of the ¢halr sad pamliel
witn 11,

Tmproved Means of Adjusting Paddle Floa.

Juan B, Baptista, N ow York etty.~The novelty of (ks raime and srrange -
ment of the paddies conslats of the upper and lawer parallsl croms bars for
supporting the padidios vertically between (hem, aad the fastecing of \he
paddies (o thetn by Keys, or other eqalvalent deviees, driven or screwed tn
holes In the paddies above and below the crass hars, the paddics having
several hales at diffarent Mghin. By stmply taking out the keys or holis,
shifting the paddies up or down, and puliing rald Koy or bolts lu sigaln, the
paddies way be readily shifted (o any required cordition, Thus the pavdles
areadapted to bo changed with speelal facliity, sa often as may be required
10 the navigatlon of rivers, bays, and othor wator having Yy
wand bars and otber shallow places,
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Tuventions Patented In Eagland by Amoriewis,
(Complled from the Commissioners of Patauts’ Jowrnal,|
Frow Saplamber 32 1o Sep T, TR inclumive.
Boor MusL STorrENas. ), W, Hateh, Rochester, X, Y,
Cax Waxgs, ¥10.~J, K. Sax, Fiitaton, Pa.
Puar Fusi —W. 5 Tisdale, Now York elty.
PURIFYING SU0AR, 210 ~J. M. O, Tamis, Now York elly,
Hortang STasL Axn [sox . —D. J. Morrell, Johnviown, I's,
SILVRRING  Mica— W. M, Marshall, I iilsdelphis, Pa.
Swircm, ¥10.=W, Whanoa Jr., Pulladelphis, s

Charies W, Spayd, Wilkeabarre, Pa.—~This (aveation conslsts I the com.
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American,

", 20 8 H.P Engines, Twiss Bros. N . Haven Ct,
' Line. At American Tnstitgt *hi B:
Ansarsion whder ivs head 4 81 @ Hon—Toult's Unrivaled r':a:n::.d\'(.}:::y ;&3’::‘«

yu Build with Patent lak]!ld Dovelaliing Machine, Manufactured by Battie Creek

ne, Fire Edastie and very Cheap, | Maehinery Company, Dattie Creek, Mich.
i CIreRiar of Prices and CortiBostes. New Yark Wanted—Some good Stove Patterns, and s
Ol 06, 118 Malden Lane, Now York, Sole Agenis. frst '.Inu Moulder. B Dutton, Cato, Ca -
i W t Iron Sectional Safety Boiler, Wanted —A Rﬁ\-..m‘nx Oscillating Engin--'
X h ue. ool Stears Bogine Co. M Avenue | eyltnder sbout €xff. Address, with description and
| SMh Street, Now York. el price, Box 339, Owegn, Tioga Co., N, Y.

. v 1 ———— e C

‘ s Monitor Turbine Water Wheel at
e Palr of U American Tastitute, See advert's, p. 54

is the best thing In
mn':d}a m‘;: coal and ores and b:m.. =
wells, Address Well Awger Company, St. Louls, Mo, o S
Wanted-—Manufacturers for the Best Com- | 5. 1L shoul 1 patut bis tron tonoe scoording o the di-
Ditied Hay fake and Tedder tn use.  Light, simple, dum- | rections on p. 29, vol, 3, —R. . R. should correspond
Bie and cheap, Principle mow. Ias taken First Preo [ with o boat bullder.~A. . B, will And the manufac-
mluma whesever shawn. Testtmonials, [Mustrated CIr- | ture of collodton deseribod on P 171, vol. 8—C. C. D. &
culars, &e., sont by C. La Dow, S0, Galway. N. Y. Co.should write 10 the Inventor, whose address we
Wanted—A Second Hand No. 3. Fowler |gsve onp, 07, vol, &
Press. Adidross [ron, Room 19, No. 1% Walant St I'hila. L. N, P.asks: What does the word baeteria
See the Barnes Foot and Steam Poswer Scroll | meas, and what (s s origln # Answer ; Bactoria are
Saw, At Falrs Aneriesn Institote, New York, and Chi- | vegetable forms of 1ife of the lowest onler. They are
cago Industrial Exposttion. mere points of srganleed matter, 1able 1o appear In any
For Sale. cheap—A vertical resawing ma- | solid or Auld substance contalning vitallzed matter.
chime, Ia good onder, and Huntington's make, price | The Greek dacteria means o stall or support, but the ety.
$50. Enguire at 1S Cortiand SL, (n trank store, N.Y, mology of the word ssapplied to organic life is unknown
An Inventor of fipe Steam Enginery to pro. | to us,
pel And steer preseot N. Y. & Erle Canal foats, witt | E. N, M. asks: 1. What meaning have the
show model 1o & party who might take ehief or sole tn. | small capital letters placed on the four corners of the

terest, Jow. Address, with references, Walter Kiug, | postage stamp of Great Britain? 2. How many volumes
Riehmond, Missourt. were there In your ol series? 3. What Is the difference
Stationary and Portable Steam lin{inm and | between & sniphlde and sulphate? Answers: 1. They
Bollers. Send Tor Clreolar. Clute Brothess & Co., Sche- | are merely for the guldance of the eagravers of the
nectady, N, Y. pt:um L. Fourteen. 3 A sulphate s s compound of
oodbury ype—o Phot hs in permn. | *elphoric scld with & base & sulphide fs one of hydro.
-‘;vlu.n p’énuchr- h.,ﬁ:'.l’. on exhibition | salphuric scid with & hase. X

At the Puir of the Amerioan [nstitute. Usedlargelydy | C. H. G, asks: How can 1 make an elastic
Machinists and Masufacturers, Send for Price st to | clear varnish 7 Oan India rabberbe dissolved (o alcohol,
Am. Phote Rellef g Co., 1002 Arch Sireet, Phllade) [andhow? Answer: Indla rubber cannot be dtssolved
phia, Pa. J. Carbuti, Manager. Inaloohol. Tt proper solvents are, ether, chloroform,

Onoe of Root’s No, 4 Rotary Blowers for Sale, | or better, bisulphide of carbon, An elastic varnish can
Used two yoars. J. 1. Sternbergh, Resding, Pa. bo made by disolving 134 ozs. india rabber, cut as small

Stave & Shingle Machinery. T.R.Bailoy &Vail, |** possible, In 1 plat of visulphide of carbon.

P. & Co, nsk : How ean we deposit bright

Patent on & poworful popular Microscope eopsp'nol unpolished cast fron by di ? ms«
for Sale. ‘I':.‘". Jmbes B. Logan, 13 Cedar Avenne, | 1. ''_oiution of sulphate of :’ l;’ ., sulphurtc
Alegheny, 5 acid 1) e, and water from | to 2 gallons. Small arts-
Ch Exposition—See Abbe's Bolt Forg- | 10 can be conventen ted by Jerking them abot
“ﬂmu‘ N Powse Bpriug Hammer, there unﬂu;ormm“:o::uzm oo

on exhibition, &, O, Forwalth & Co., Manchester, N I

Nobody will buy the metal Truss with its
“The Now Elastic Truss, &3 road-
way, New York, holds the rupture easy till cured. Pres.

pitiloss Iron Finger,
sure all around the body”

s, Boilers, &c., bought, sold and ex-
All kinds constantly on band. Send forele

cular. E.E. Roberts 5! Broadway, New York.

Brown's Coal,
it ey S am
W.D. Andrews & Bro, 414 Waterst.N. Y.

Cabinet Makers' Machinery. T.R.Bailey&Vail,

Machine Needie Machinery—Groov.
Wire Cu Eye Punches, &c. Hendey | when we soldor the cracks, it ests the solder off. Is

Sewing
ers, Red
Brothers, Wolcottyille, Conn.

& Contractors’ A.K'

ton.

P. 8. asks: 1. How can I get hazel nut
stalns out of & linen shirt bosom? 2 ls there such a
thing as & miner's compass? Answers: 1. Soak the
spots with & strong solation of oxalic acid, and then
throw the seld away, as [t is & polson. 2. Youcan gets
miner's compass st any opticlan’s store. Very small
samples of any substance can be sent by mafl,

A. R.G, says: We are having some trouble
In taking the oxide off sheet tron. We are working now
with & lead tank, )% inch thick, plsced In s
wooden tank; but it contlonally leaks. We use the
oll of vitriol and water heated by & Jet of steamn: but

there any other material that will do to make boxes?

We have tried wooden boxes, but cannot keep them
Boston, Mass. < llllu.l What I; uni bet’:,pmeu t;) take the oxide of
g sheet lron, so that it will answer for tinning sod gal-

K” Seat Cntﬁngl(lchme.T.R.Bl.lley & Vail. vanlzing? Answers: You are using a good materialand
English Roof Paint, all mixed in oil ready | process for removing the oxide from the surface of the
for use, %%, a gallon, 116 Malden Lane, New York. fron. The trouble with the lead lined tank can be re.
Patent Petroleum Linseed Oil works in all [ moved by burntog or molting the edges of the shéet
palats ss Bolled Linseed OIL Price ozly 8ots. a gallon, | lead togother by the blowpipe, Instead of soldering,
116 Malden Lane, New York. This Is done in the ercction of sulphuric acld chambers
Patent Chemical Metallic Paint—All slindes | by men called “lead burners," with some one of whom
ground in ofl, and all mixed ready for use. Put up in | you should communicate. There ja consequently no
cans, barrels, and half barrels. Price, 3c., §1,and §1.50 | necessity for casting so expenal i when
Per gal. Send for card of colors, New York City Ol | ordinary sheet lead, enclosed in made to

Buy Band Saws and Saw Benches of Gear,

Yo u
wood, can be

Company, Sole Agenats, 116 Malden Lane, New York. answer.
Horizontal Engines, the Best and Cheapest,| N, O, A, asks: How can I tell gold from
at Gear's, Boston, Mass. other metals? How can I sscertain the fineness of

We sell all Chemicals, Metallic, Oxides, and | g01d? Answers : Metallic gold can be simost invariably
Imported Drugs; also, * Nickel Salts " and Anodes for | dlstinguished by an experieaced eye by its rich yellow
Platiag, with full printed directions on Xickel, in pam- | color. Touch it with a drop of strong nitric scid and
phlet form, which we mall, on recelpt of Afty cents, free, | notice whether any oxidation, efiervescence, ete., takes

A Treatise on * Soluble Glass ™ we mall for §1 also. Or.
ders will receive prompt attention by addressing L. & J,
W. Feuchtwanger, 55 Cedar Street, New York.
Bel Philadelphia Oak Tanned.
C, W, Arpy, 91 snd 308 Cherry Street, Phifadelphis, Pa.
Mercurial Steam Blast & Hydraalic Ga:
of all pressures very accurate. T.Shaw 913 Ridge av. 5
For t Electric Watch-clocks, address
Jerome & Co. 30 Hanover Street, Boston Mass.
Catalogue on Transmission of Power
Wire D':“ T. &, Balley & Vall. by

e By B e By

Aundrew’s Patent, toxide page.
nd for
R Y

Tool Chests, with best tools only.
cireolar. J. T, Pratt & Co., 83 Fultos St New York.

For best Presses, Dies and Fruit Can Tools
Bliss & Willlama, cor. of Plymouth & Jay, Brookiyn, .Y,
Fivedifferent sizes of Guns are now
masufsctured st Colt's Armory, Conn. The
srges dizes Bave & range of over two miles. These arms

are indispensible tu modern wartare.
Lathe for Cabinet and all kinds of han-
Ces, Mackine for Wosdworking. T. R, Balley

& Vall, Lockvort, N. ¥
Msachinists—Pries List of small Tools free ;

Gear Whoels for Models, Frice List free; Chucks and

Drills, Frice List free. Goodnow & Wightman, 28 Corn.

W1 Boston. Mass.
wm,lhdﬂnu-m kinds
1o order. Towle & Ungrer mco..oeuiuu: mm

For Solid W' t-iron Beams ¥
for ithograph, etc. >
m ,,,.,ng..'&d Strest. :fo?ﬂ:‘fd -
R e a2 pan. Gags Cocke—For
Stoam Fire Engines,R.J.Gould, Newark,N.J,
A Partner Wanted—In the fact
Laeer O e, O Machiner: e 3er 5 B

Ty e s

Press. For circulars,
Haves, Cous,

'-n..uaun.u W. 1.“‘“ "

place. If no effect is produced, the article may be con.
sidered as gold on the outside. This test i, of course,
only s very partial one, as the gilded sham jewelry may
withstand it, To sscertaln the Gnenees of gold, that ls,
bow much real goMd there may be {a or on a gilded metal
or alloy, the specimen must be snalyzed by s chemist,

J. B E, says: In your issue of October 11,
page 223, under the beading of * Sefentific snd Practies!
Information,” there of the b
Hghting of the Jewish synagogus on Lexinglon avenue.
New York elty. Was the light produced by & precon-
eetved plan ¥ 0, plesse cxplatn the modus operondl.
Or was it Invol arily produced by the slectrical infle.
enee Hpon the andience? Answer: It was prodeced by
electrical tnfluence apon sl bits of platinum wire
placed over the orifices of each gas burmer. Series of
these bits of platioum were connected by ordioary cop-
por wires with s galvanie battery. On closiog the elr-
outt, the sleotricity passod thirough the wire and (hrough
the piatinums, which, belug very small, offored so moch
resiatancn Lo the passage Of the alectricity as Lo become
neated whitte hot; and the gas, belng at the sate mo-
went tarned on, was fnstantly tgnited.

W. A sy 1t is a well known fact amon,
practical men that no rule for width of belta s re.
Hable, a8 uo two rales glve the same resulis. The
greater the width of the belt, the greater fs the error.
L s 1 ineh bott ot & veloclty of 190 feet por miaute s
right for & horse power, why do we ot nse a helt 80
inches wide (o transmit 30 horse pawer? Tt soemis that
the expetiments upon which (he formulas have been
obtaloed have Deon from snall belts of single thiek.
ness. Practioal results show (hat the power of & belt
to transinit foree (s more neatly as the square of the
breadih. Y1 will clte & few sates as examples, the
pressure belng taken in the eylinders: |. Eagine 8 x13,
pressure 0 Iba, % revolutions, with 5 feet driving pul.
ley to M Inoh one on line shaft; bell #inches wide, of
double thicaness, and {1 feet Jong.

D026 5 TO % 160 foet = DALY foot pounds = 4917
oo of belt 1770 %0 = 1956 foet pee minute
4977 Tos. por inch of beit. 2. Engine 13 x 30, prossare 60
Ibe,, G2 revolutions, with 5 feet driving pulley and s hesvy
iy wheel 15 Inch double belt driving on 1o a B2 inch palley
o0 lino sbaft; distance betwoen centers of pulleys 17 feet.
ISR X 0 R10 = GSTTS foot pounds___ ypp e,
speed of bell 1570 3 62 = 97840 feot per minute
=10008 Iba, per Inch, 8, Eesults from an clevator strap 2§
inches wide, single belt, driving pulley 15 Inches dlameter,
124 revolutions ; deiving on to & 14 inch pulley without alip-
plog; between centers of pulleys, 10 feet. Effeot, 1000 s,

#1000 ot pounds

il Wpood of belt 418 3 188
T00= 2142 Ibs, per Ineh.  This welght wos the utimost -
pacity of the belt, and more would cause It to run off,
Many cases to the contrary, where bad judgment had
made the results quite tnsignificant through the slippiog
of the belts, might be clted. Answer: In case proper

are obtalned by experi with small belts,
there seema 1o be no good reason that they should not
spply to large obes. The driving power of & beit de-
pends upon the friction betweesn It and the surface of
the pulley, which Is proportiopal to the pressure or ten-
ston of the beit, and lndependent of the width. Hence,
if we could make a belt one (nch wide strong enoagh, it
might transmit as much power as another belt 20 faches
wide. The last example eited by our correspondentiss
rellable one, giving observed results; and it is experi-
ments of this kind which we would destre ourreaders to
forward to us. The other examples, In which the power
s calculated, 40 nOL soom to be so relladle. The calcn-
lations tike no scconnt of the back pressure in the oyl
Inder, of the loxs of pressure between the cylinder and
boller, ofighe expansion apd cushion, If any, and of the
friction moving parts, The Judges st Falr of
the American Institute may have an opportunity to

portion, spplied by « fine trash on o

A %004 pollah for braas 14 rottenstone made fnth & paste
withaweet ofl. You ean give
washing with & strong Iye of red
pint water), then rinsing with clean water, and finally

6w stream of water with »

Sulahing with fine tripol,
J. AL anks: How m%‘hm power hnye

C. F. B. asks: How amnall
hulum--hmmu:aulll‘vz:'-‘i:nu&-

K. F. aaks: Can galena be rossted
Oprn alr by staking, -‘,&mymw-l:g'r
Ealens betngpracticed. Prom the fact that galens melts
before the blowpipe, owing 10 the large percentage of
lesd (K per cent), If Ita rossting were sttempted in the
Wiy indicated 1t would be apt to fose aid run together,
thus defeating the object in view.

A. Q. N. anks: What course shall 1
In order to become & civil englneer » mmpm:‘
education {s requisite, and how can I get Into the busi.
ness? Can [ teach myself dmwing: If #0, what sre my
bestalds? Anawer: It1s possible for any young man
with energy and talent, to educste himself, but of
course thers are many dificultion In the way. A good
clvil engt must und 4 mathematics and the
principles of natural phllosophy; and there sre many
other things, which he can only acquire by experience.
Try and get some position In the surveying party on s
railroad, to make & start. Professor Warren's elemen-
tary works on drawing are well sulted to those who
wish to inatruct themselveor.

G. W. C. asks: 1. How can | melt brass
and copper ? 2. What kind of moids should be used?
Will wooden ones do? Anawers: 1. Use & crucidle
made of fire clay or black lead. 2. Molds can be made
of sand or plaster of Parls. Wood will not snswer.

W.asks: 1. Will lease give mea rule
tummm.{:‘-adm‘lum
ence §s known, snd vice rerea? [ have two arithmetion,
one of which gives 3° 14716 or §) as the divisor or mzit)
plicand, and the other, 31416, Which is right? 2 In
making calculations for spur gear wheels, should [ draw
the circumference 1o the base of the teeth or caleulste
from the outer el fe!

evaporate oc lose its bulk by
tion when there s no escape by leakage? . Will you
name some good book that will ald me in making pat-
terns for models ? 5. Will you please tell where Tecan
get the book that Is to be Issued monthly at the Pateat
Office? A 1. The number 31015263 Is the ap.

make tests of the value of pulley coverfugs in comp
son with the ordinary method of trausmitiing power
onsmooth pulleys; snd we hopo that If they do Investi-
gate the matter, they will determine some rules that
will be of value to the engineering commaunity.

H.B. sayn: | commenced tenotyplnF. but I
get nothing but more or less foggy pictures. Tam sure
the fault lays {n the nitrate bath., Whenever I make
the bhath, as #00m A the siiver dissolves In the water, It
gets & milky appearance and graduslly comesto achest-
nutbrown. If I leave It fo stand for 3¢ hours It geta
clear,and & brown precipitate forms. I use common
well water, filtered through paper. Can you tell we
what causes this brown precipitate in the nitrate siiver
solution? Anawer: Your trouble Is duoe to dad water.
You should always use distilled water fora photo bath.
You can eastly make distilled water by placiag atin fan-
nel over a water pot and bolling the water. The Inner
edge of the funuel should be turned up so as to form a
ledge to cateh the condonsed water, snd (here should be

with the funnel, rans down into the

This can be done by dissolving the gold rial o agua
regia, aod afterwards precip.tating the gold by a solu.
tion of pr Iphate of tron (copp ). The precipl.
tate (washed, dried and gently heated) fs welghed as
pure gold,

B. F. D. asks: Is there anything that will
take the staln of nitrate of sflver from the hands as well
as cyanuret of potassa, and be less polsonons? Answer ;
Try a solution of the hyposulphite of lime, potash, or
soda.

J. W, asks: How can I get rid of the un-
plessant odor arising from new feathers? They have
been thoroughly wastied (o hot water, sun afred, and
well dried. Answer: Wash the festhers with s weak
solution of carbonate of soda, or water to which a little
solution of chloride of 1tme has been added, then rinse
in clean water and dry thoroughly.

B. asks: Can you inform me what liquid
Professor Tyndall gsed (In his Jectures last winter) to
blow his large soap bubbles with, and (2) how hydrogen
soap bubbles are blown? Answers: 1. As far as we
koow, he used & very strong solution of hard soap. 2.
Hydrogen bubbles are blown in the same way as alrbub-
bles, bydrogen gas being delivered into the bowl of the
pipe instead of alr. Hydrogen is eastly made by pouring
dilute sulphuric scid upon scraps of zinc.

J.D. B, arks: How are transfer pictures
put on,and what are the lngredients? Answer: Dis
solve 2 oxs, glue, 4510, starch, 4 table spoonfuls glycerin
10 ¥ gallon water. Put two coats of this on the paper
1o be printed, and then print In colors. Transfer the
pleture by damping the print, and then placing It on the
olbject to be ornamented, the surface of which should be
previously varuished,

R. B, B. asks: How can I dissolve isinglass?
Auawer: If you mesn {sioglass, s specles of fine glue, it
s soluble In water. 1f you mean mica, the transparent
minoral used lo stove doors, and which some people call
Jaingisss, It (s lnsoluble,

D, P, W, asks: Will discharging the ex.
Dauststeam (nto the ehimnoy Injure thosame? Answer:
Yeu; eventusily 1t will soften and distategrate the
bricks and mortar. o

B. C. M, O, says: Please give best process
for sunealing small steel forgiogs, from % Ib. to 10 Iba.
tn welght? Answer: Heat them (n & mufiie orsand and
sllow them to cool slowly,

aspont to lead off the drip. The steam that rises is con-
a by

Jedge and out at the spout, A common iron pot,used in
the kitchen on the stove, will do,

J. G, asks: 1. What would be the best way
to stop o leak In & gas pipe, where there Is great expense
{ncurred In getting at tho leak? Is there any chemical
compomtion that I onn pump through the pipes to rust
the leak up without (njury to the pipes, as the leak Is
small but very troublesome? 2. Why does lightning
sometimes tear and splinter trees from the ground up.
wards, and at other times downwards? Answers: 1.
You might coat the interior of the pipe with hot coal
tar,and then you coald (nject some rusting composi.
tion which would be drawn to the hole; after it had set,
the remalnder could be washed out. 2. It may be that
in one case the tree Is struck directly, and that in the
other the stroke Is communicated from the gronnd,

C. H, H. asks: Isthere anything with which
I can produce a whitecolor on (ron or brass, except by
painting with ordinary white paint? Answer: You can
apply & white enamel, such 84 you ace In some Iroa pots.
See page 18, volume XX VIIL

A. A. F. asks: 1. What makes it dangerous
to load & cannon without thumbding 1t? What causes
the poxdertocatchfire? 2. What particular properties
have fiint and steel, that fire is secn when they are
brought together with quick rapid strokes? Anpswers:
1. The vont 1s closed 10 prevent the admission of alr. 2.
The friction between the two substances ralses the par-
ticles that are broken off to & rod hoat,

W. & L. ask : What do you think of petro-
leum as an sgency for the remoyal of scales from boll-
ers? Would not an agent which lssuficlontly powerful
to remove or decompose & substance formed upon the
flues and plates of the tuside of & steam boller also de-
stroy the frou, us the scalo Is harder than fron? Petro.
Joum posscsses the property of removing the bardest
scales 1o any steam botler that I have yet soon. It has
been brought 1nto general use here in our locality, and
more explosions have oceurred here than ever before,
Evgineers are competent, water seemiogly good, and
our boller lron 4as s100d & tensile straln of sixty thou.
sand pounds (o the square nch, Apswer: 5o far as we
know, the petrolenm does not Injure the fron. It Is
quite possible that the boller you speak of may have
been much corroded, and that the removal of (he scale

proximate value to be used. More commonly, we em-
ploy 31416, whiieh Is sufliclently correct for geéneral op-
erations. 2. Calculate the clrcumf, at the pltch
line, botween the polnta mentioned. 3. The waterevap-
orates, and has (s bulk incressed. The steam (s then
condensed, thus restoring the original balk. 4, We do
not know of any siogle work that will give you the de-
sired Information. 5. We suppose you refer to the
weekly volume. This s not sold to private ladividuals.

C. C. T. asks: How far will a siphon draw
water? Answer: The water will rise In & siphon 1o &
hight due to the pressare of the atmosphere, or nearly
to M feet.

L. H.asks: How can I construct & foree
pump? Does it make sny diference whether I put the
air chamber between the two check valvea? 1 want it
to lift waterabout 2 feet. 1 tried a X Inch recelving
valve and & % discharging valve. Answer: We get
very lttle idea from your letter as to what you wish to
sccomplish. Place the alr chamber beyond the delivery
valve of the pump.

A. W. F. says: In yourissue of August23,
1573, on the * Manufacture of 01l of Vitriol,” by J. F.
Gesner, M. A, 1 find sulphurie seld described as H, SO,
and in another place as 80, H,0,and water as H;0. My
knowledge of chemistry would make the former I SO, or
80, HO, and the latter 1O, Ploase Inform mo which Is the
correct way. Answer: Tho writer of the article re-
forred to has followed the best and most recent author-
Ities, Chemists difter as to the symbelic notation of
water, but whother wo arito it HO or 1,0, no difference s
tmplied in the relative welghts of the combiaing ele-
ments. When water {s submitted to electrolysis, it s
well known that hydrogen fs given off at one pole and
oxygen at the other. The relative welghts of the gases
thus ovolved always remaln the same, that is § parts by
welght of oxygea are given oft to 1 of hydrogen, § parts
of water always ylelding these proportions. Bat there
are 1wo volumes of hydrogea to one of oxygen, asd the
question is : Shall we regard these two volumes of by
drogen as 1 equivalent and the volume of exygen alwo
asl,and regard water aa & binary compound, or shall
we call the 2 volumes of hydrogen, 2 equivalonts, mak-
ing equal volumes tae equivalents of each clement and
regard Water then as & ternary compound * Under the
first supposition water Is written 1O, and under the see-
ond H,0; but In 1,0, oxygen b reganded sa having twice
tho atomic welght of the oxygen In HO, thus proserving
tho relative welghts, Under this aystem tho atomle
welghts of several othor elements are also donbled, as
those of carbon, sulphur, etc,, hydrogen belng taken as
the standard,

H. H. T. nsks: Are cast iron sectional boil-
¢ uy ka6 Ax wrought fron hotlers? Anawer: 1n regs
1o sectional bollers & commitiee of the American u.un‘
tute Falr, in 1471, made the followlng remarks : © Your
committes feel confident that the {ntroduction of thia
class of steatn boflers, will do much toward the remmoval
of the cause of that univorsal foeling of dlatrust that
renders the presence of & steam bollor 4o objectionable
tn every locality. The dificulties tn thoroughly lnspect-
ing these bollers, In regulating thelr action, sud other
faults of the class, are gradually being overcome, and
the committee look forward with conddence 10 the
time when thelr use will become general, (o the culn.:
slon of the older and mory dangerous fonus of bollers.’

revealed the defects
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H.P. M, snks: 1, Inbuild )
foot In RIRHY, whioh would orest af
prartod at J feat sgunre on the alde wt ba )
aproading Out to B or 4 feat wt ' '
pqtare w1l Lo way uy What '
18 tho Best method of brightentog p sme . - :
min ADEWars Probably .
of the »a : il 1h _
pe Al )1t ) ! .
yolving ! ’ 1 .
W. S, nsk Which )
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withont any other supporl ri ™ ) L ot
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F.E P, sayn atl y !
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poll thom 1o s solution of canst) fre s
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sl f the surface af 2 t . _ .
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M. AP, naks: Whatean | upe to ¢
the Jolnts of viteified pipe for conveying st
aold? Auswary Mix oqual parts of pltoh, r

well driod piastor of Parie. Thia s used for the

vy of ehlprine chambers and vitriol works

H, F, askx: Are there throe ralls used on
the track of the Rigl rallway? Ans r: You, and the
oentra) rall is & rack Into whieh » toothed wheel of the

locometive goars

I, H. nsks: What is an anemometer? An
swer: The usual Instrument for measy £ the
of the wind Is formed of two wires or & st right an
gles, at oach gnd of which s 0 cup-shaped vane, placed
with (ts congave slde to recelye the carrent A counter

Moyed to reglister the numbar of 1ts rotations ; and

velocity

s ot
It must be nearly free from friction,
will be valuele

r ita Iadicestions

J. H. M, asks: Can you give me a recipe
for stataing butternut wood In lmitation of black wal
nul? Answer: The following Is highly recommended
Water L quart, washing soda 14 o, Vandyke brown 2%
ozx,, Dichromate of potash Boil for 10 minutes
and apply with » brush,

¥ on.

L., (', naks: 1. What book containg the most
acourate tables of the number of brioks required for
walls and claterus ; the guantity of Hme and sand fora
cortalu number of bricks; the day's work forbrickiayer;
sud the cubic yards to be axeavated for a clstarn, tank
orcellar? 2 How is puddiing for bottom of water res-
ervolr made, and bow thick should It be? Answer: We
know of no bhook that can be relied on to give yon this
iaformation. Convalt a good mason, or bullder, 2. Read
QAT arielr on  page 20, current volume

7, T, K.nsks: Can a low pressure single
eyltader warine beam engloe be worked with one cylin-
der head broken out? If It can, what course can he
takon to form a vacuum In the condenser? Would It
bo necossary to take any buckets off the wheels? An.
swer: In King's work on the steam cugine, page 95, this
matter 1 referred to as follows : * Disconnect the stoam
and exhaust valves from the damaged end of .the oylin.
dor, Uf the engloe be ntted with poppet valves, and let
1he atmospherio pressare force the platon o one direc.
tlon, the steam belng vsed for the opposite direction,
Should the engine be fitted with u sllde valve, close up
the openlog Into the damaged end of the oylinder by
dtting 1o, steam tight and 1o & sobatantial manner, s
blogk of xoft wood." In sooh s case, It would probabiy
La pegessary to rewove somo of the paddle foats, or to
reef thot.

T. L. B, says: In answer to my inquiry ns
to how I could supply s small bofler with water, you say :
By the direct pressare of the steam, using an arrange-
went ke an equilibrium oll cup. Wi you please give
 more definite description of the article ? Answer: The
appended sketch wil)
probably enable you to
understand the arrange
ment. A Is o vessel of
sultaple slze, connected
by s plpe, B, to the
check valve of the boil
er, by C to the steam
space, and by D to the
water supply—each of
these pipes haviog 2
cock or valve,so that
It can be clonedat pleap-
ure, K Is nn escape
plpe and valve,opening
into the alr. The oper-
atlon s as sollows:
Close valves In pipes B
and C,and open those
in plpes D and E. The
water will then run into
the vodsel A. When it Is full, close valves in pipes D
wnd B, and onen yalves n pipes It and C. The vessel A
Lelng aboye the boller, the water will run (nto the boller,
w8 Lho Atesin prossure on top of the water in A Issthe
WAILO 8 the pressuire oo top of the water in the boller,

H. ¢, P, nsks: What weight will a flat bot-
tomed boat, with perpondicular alden, 16 foel long x 8
fout wide x 14 Inches, carry 7 The welght of the boat s
2018, Mow much welght will It carry when drawing
6,8 a0d 10 loches of water respectively? Can you give
o s formuls for 1t? Answer: You do notsend enough
dimenalons to ensble Uk to make the caloviations, but
wo will glys you the method and you can apply it. Fina
the ares of the bottom of the boat, Insquare feot. Bop
posn that 1t 18 A square feet. Then the boat, wheo
drawling 0, & and 10 inchos of water, respeotivoly, wil)
carry the following losda When drawing ¢ Inches,
A XS K020 200, When drawing 8 inchos, A x4 < 60
900, When drawiog 10 Inches, Ax{§x 620 —200,

@, 8. T. nsks: Will uull»hur water affoct a
boller injuriously,and to whal extent? Is there any
way of cousnteraciing its ellect, or of porifylng the
watar? Auswer; Weo do not think the sulphur water
will injure your boller; sud we do not know of any
method you can owploy, to purify the water, that s suf
fielontly practicablo for general uan,
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uay be replaced by » rigld parab
sl particle without friction

apon any part of the surface The ¢
ing
sad

old,and s
male will retnalo at rest

o of » ball r

a surface s, however, different I will sssume
L the centrifugal force groer
sled by & revolving dall is the same as if the mass were
coscentrated at the center of the ball, This true, the
ball will be at rest when [ts center Is confined to & para-
bola, whose equation, referred to the axis of revolution and

erward prove) tha

where ¢ = force of gravity =

ond passed over by a polnt one foot from ¢
absclasa and y the ordinate of the curve:
the center of the sphere S is confined to the paradols AB

by means of the curve MN, on which the sphere rolls, the
curve M N Is not a parabols, Let ¥ bo the focus of the
pambols and draw F B ita seml: principal paramoter. Dmw
alvo NBY, a pormal.  Frowm the nature of the pambola, we
shall there have: FB = 2FA and angle NYM = 45*. When
thoaphiore has (ts conter ot B, the resultant pressure of the
pontrifigal force and grvity Is In the direction BN BN Is
therefore & normal not only to the parabols but also to the
curve MN.  But the curve at N bolng perpendicular to the
normal, It makes an angle of 45* with Y'M, .. If it is a par
abola, NE, perpendicalar to YM, must be its semi-principal
paramoter, snd E, its focus ; and we must have EN M
Bat BN = BC 4 CON = EO+- | 2 BN = FB-& | y2AM,
and 2 EM = APFA — FE 4 AM) = 2(FA V2 AM 4
AM) = 2FA 4 2AM y2aAM FB 4§ 42 AM

SFA 4 2AM — 42 AM, Bat FB = 2FA. Substituting,
| Y2AM =2AM — 45 AM. Dividing by 4 AN, wo
haved= V2 —1,0r1) = 4% whichlsnottrue, .+, MN
is not o pambola.  Proposition : The contrifugal pressumn
of & revolved sphere Is the same aa 1 1ta mass wore conoens
trated at ita conter. Lot S be nsphere revolved sround A Y,

and consldor § particlos atits centor. Lot OA bo the dis
nee W the axis.  Remove 4 of the particles to C and 4 to
O/, p01hat AC — AD= A0 — ACY Then place 8 eaoh at 1) IV
Do Dovr, oqually distant in front and bebind AX, Fiually
separate cach pair by mising ono particlo and lowering the
other  cortain dlstance.  We bave now taken the § parth
clos from the center and placed them In correct position In
tha sphers; and as this figuro I symmetrical with respeet
1o & line pamllel to A Y through ita conter, all the partiolos,

wapposed 1o be concentrated ut the center, may be retoved

Lot n b the wolght of » parth

wrthonl proje
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2w (b 4 ¢)=; and as there are 2 gairs of partiches the whol

pressure s P =
<
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cles were ot ¢

Lastly, it &

change of centrifogal press

e

% paraliel to the axis, s
arated In this manner. Therefore the particies being moved
from the center of the sphere Into position In its bady, ne
change s produced n centrifugal prossure

be palrs m3ay be seps

P. K. D. says, in answer to C. C.'s query as
to press power: I wonld suggest that to give the smount
of pressure exerted agaiast W, it will be necessary 10
koow the distance from B Lo the center of track roller
If tihe power was applied at the center of the track rol)
er, then the amonnt would be obtalned thas: Divide the
length ofiever E (measuring from center) by the dis
tance from center of track rollsre to & perpendiculsr
line drawn from the polnt of lever attachment (to W) to
the track. Multiply this by § (the power obtaloed by the
1ino) and the result thus obtalned by the 1500 1be. This
will glve about 75024 1bs, Now (o solve the problem
given: Diminialh this result in proportion to the dis
tance that B Is moved upithe 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 ascom-
pared with that (n hot weather: A few years ago three
bollers wore situated on the bigher floor of a bullding,
wnd were heated by gus that would otherwise escape.
This gas was adwmitted to the bollers and regulated by
monans 0f sllding gatos, Thespeed of the blowing oylin.
ders was governed of course by the veloeity of the
engine, and the latter by un ordinary governor: but
this not belng safficlently accurate, It was neces
sary to throttle the engine to drive It at the re
quired number of revolations per minute. Much prac
tice cnabled as to admit Just sufficient gas to the bollers
to malataln & pressure of 90 1bs. with hardiy the varia.
tion of a pound in a week, and sometiwes in a longer
porfod, Nearly a year of such experience showed us
that, ln cold, damp weather, It wes necessary to admlit
moro gas, and in warm, pleasant weather to admit loss.
Of course, diferenco In charging would make a change
fn the quantity snd quality of the gas, and perbaps
augmont the reslstance of the alr that was beiog forced
into the furnace ; but a long continued series of expert
ments, such as wo wore obliged 1o make, oventually es.
tablished the fact. Tho bollers wore supplied with a
constant stream Of wator, regulated arbitrarily by »
cock, and so accurately as not to require moving some
times for days together. * I do uot apprehend that the
cold damp weather had any appreciable effect In requir
Ing the admisston of more heat to the bollers, except by
the Increased vondensation of stewm, which was not
more than In ordinary engines, This same condensa.
tion will undoubtedly acdount for the difference, If thore
Inany, betweon the effect of steam and alr (n 2 locomo-
Uve "

D, M. says, in answer to the question pro-
posed by O, I A. (page 187, vol, XXIX): Let there be
# aystom of rectangular axes, haviog ¢ for their origin,
bobeing the axis of X. Since the sumber of revolu-
tions of the balla Is constant, a line equal to {ts distance
from the axis of X and perpendicular to the same axts,
may bo taken to reprosent the centrifugal force, the
force of gravitation belng representud by a constant
Iine parallvl to the same axts, and which I denominate
by g. Therefore at suy point, x* y/, of the curve, the
resultant of the two foroes will pass through the polnt,
A/ ¥/, and also through & polnt whose equations are x —x’

goand y=2y’.  Therefore the equation to the resultant s
y-y!

)
"{u ~x") which s avideotly the equation to the

normal of u parabola haviog g for it parameter
Daviea' " Aualytical Geomoetry,™

(Seo

G, W, says, In reply to H, H, J., who asked
s Lo makiog s combined reaper and thresher: It cannot
be done, At the time grain ought to be cut, it Is not dry
enough Lo threah ; wod if left standing uatll 1t I dry
enough Lo threal, 18 will shioll out wo as to lose half the
crop, eapocially If the graln be oats. It was this whick
iade useloss & harvestor ln the western states, It cut
the heads oft and left tho straw standing: the heads were
(o be stored to eribs or blos, ke corn. But the heada
proved to contaln so mueh molature as to cause mold

and rot,

O ey
v B ChANge
!

| sound satll April
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W. W. H. ssys, in snawer to T. M. Jr., who
srke bow Lo preantvs grepes th (e busch, freeh & whes
taken from the vines : Whes the grapes are fully ripe,
elip the basehas from the viess cursfully, and got &
water gt beg or Dax. Place I8 the bottom of the bor

{ &ried grape laaves, Nolf an In thice, 1han
s grapes asd leaves slterasteh u 1 1he Tou
s board o0 Loy, and Bury the veseal In The
ground, - set stand, ont of reseh of
Grapes put 52 Is (le way will keep fresh ssd

slarer

Slied ;. B8
are waler w

fruet

JW.H

wasts s heary foam «

save. In I-‘,:l_v wC P T, whe
. s # tonie beer ! Use the whites of

8 dosrn of morw egee 16 & W gullen Neg

JM B says I think the blistering of
varutened ce t tilen, wh 0. U, N compising of as
poge we. 14 cansed by the capemion of
v fetare © i thems when versiabed. A
r ody wosid be to drive the malsinre out

COMMUNICATIONS RECEIVED,

The Editor of the BCIRNTIFIO AMERICAN
scknowledges, with much pleasure, the re
coipt of original papers sad contributions
upon the following wubjects

On the Million Dollar Te lescope, By W MR

On Canal Navigstion, By T. K

On Hatching Eggs. By B F. S

On Spectroscople Mavipulation IC) C A l'.
On Perpetaal M Seekers. By F

On Financial Science. By J. E E

Also enquiries from the following
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Letters Patent of the United States

WENRE GRANTED FOR THE WEEK EXDING

September 30, 1873, i

AND RACH HEEARINO

THAT DATE <%

{Those marked (r) are refesoed patents, .
——— £ = 2o "
Alaru, bargise, J. Pennepacker L]

Auger, earth, . T. Cooley .
Axle box, vehicle, O, I, Rice 353,208 5
Daker, folding camp F. Lehmen. ... .ovuunnnnn. 8. s

Bale tie, ¥. Cook.
Bale tle, cotton, G.N.
Hale tie, cotton, J. M
Bed bottom, speing,
Bee bive, G. Miller...
Bee hive, Sperry & Chan ?
Dlasting squid, S. H. Daddow %
Boat detaching apparatus, S, Sgeden (7).
Hoats, propelling, A. Beekman,......
Boller composition, R. Hatfu
Doot channeling, B. H. Hadley..
Boot tacking, D. M, Smyth,,
liracelet ning, Ranger & Swmlley.
Ducket, dinne~, F. E_Helalg
Buckie, harncss trace, H, H
Bulldiag, drepro
Barner for carbureters, 1. W, 8§
Butter worker, E

Hartzell........
LG. H.Johmwon,,..

Camymovement,J. E. Goodwin........... ]
Cane, walking. o>y
Car coupling, M. Ferren,, = 3

Car coupling, Grifith & Mlller. ..., -
Car coupling, D, M. Miller........ o8

Car coupling, J. D, Mills, . ....... ',.l
Car, rallroad, F. Marin. ... ccvnanerravessns 3
Car whee), labricating, J. H. Murray. .oovevseenns 4

per, C. Harting. . X
brace,D. W, Balnd, ...

Caster, 8. Curils sesesravanes RIS )
Chalr, reclintng E. C. Ranks R L
Clamp, sash anddoor, B, L. Greenlee......... < e
Clock and watch Xey, P. J. Homiger......ovvvuee. L2
Clock,programme, 8. F, Estell. ... .ooiiven 18000
Clothes wringer, H. J, Burr.........ov0

Coal seuttle, A.S. Thompson...,. . san
Comb frame, W. Rasey..., s<sbasbsasushoss LIS
Compressor or dblower,alr, L. Chase, .. ......, 18,59
Compressor, wood, H. A, House,,....... .56
Condenser tudbe fastening, 5. Archbold . I
Comset clanp, P. LIDDINanN, . vvviinrrrinsiasnsnse 16,5
Coupling snd brake, Mégy ot al R
Cultivator, J.H. Frank 1R
Cultivator, F. Peres...cocvennns P 18,50
Drawlng roll, H. T. RoDMOS, . coooviiviannnins « 1A

Dredging apparatus, B, BSzit. . coiiis srvverenesss MBS0
Dredging machloe racks, It B Osg000. . onn.., AT
Drill chuek, L. Parmelee wavans 1LY

Dril], 200K, D K COUGRY oy snssrstsssssssssssssnnes Hay

Earth closet, C. C. Hasking . Saseeses IR
Eaves trough hanger, T. F, Palm ‘ e ISR
Edging machine, H. Stearns SR

Fagine erank conn a, MeGowan & Caldwell
Engine smoke stack, B, Frazer, .oooooviiiviinans
Eoglne valve movement, H.C, Sergeant,.,.......
Eyelet makicg machine, Ohurchill & Robinson. .
Fabrios, disintegmting, M, Marshall
Fare box, S, H, Little,.
Fauoel, self.closing, MeConnell of al,, =
Fonce, portable, H. W, & R, % Nlehols.........
Fortllizer frowm offal, J. J, Storer,
Fire arm, revolving, 1B, White... o
Fire Kindler, J, C. Crampton

Fish, eto. prepariog, W. Sharp,
Furnace, boller, C, D, Smith

Vurnace, puddiing, E. Riley.......
Gaa cut-off, ete., C, B, Seal (1),

Gate, swinging, Gentry & Collett. ...
Graln, ete. transporting,J. & G. Riochard




Scientific

Aerican,

(0, Oovert...... 5 s

uum- - nuu.u
. Jackson. .

] forming spring, M. lmna:..
Lamp bax elamp, P. MeConker, .
ml:‘:ﬁmm L. 1 Make.
Lath maehine, Rrower & Knox.,
Lathio, wood taraing, J. Crase.

Lathe, gear entting, W. 1% Hopkine ATEETH
h:::: taper tarning, M. Neekermana., || ::,::

Loom pleker, 8, Noorn

Toow pleking mechantim, L. E. it
Lounge, W Bl Harto oo
Lubricsting compound, £. V. Love.
Marine dmg, J, O Beale oo
Mattross, Hfe preserving,J. J. ‘\omlﬂuo
Metor, gon, Telling & Johoson. &
MilL, quarts, T, 0. Cutlor, .
M food regulator, E. H. AUSRAL. 1 ere
Millstane cooling devies, J. J. Roth
Mitering machine, J. H. Van Ness.. -
Motion, preventing back, A, 1. snd 3.1, Race...
Nal), eapped, O, Walsh. R N 1Y
Nall sopArating apparatus, A, o
O oup, ATy DALERLNE. . oviariaiamaseiaininnie 1se
Ordtince and projeetiis therotor, B, C. l’blc ..... 148,951

Paper bag, Lo D, BoBaer. oo RR LS
Paper bag machine, w.uadm . s
Pen, marking, 1, £ Molman.. : :s.;g

Pipe coupling, W, I Danplng
Pipe coapling, J. Holmes, oo
Pipes, oto, crutting, W, D, Chase, ..
Piston and packing, A, K. Rider........
Planing machine, Frank & Spire..
Planter, cors, A, F. Salth.,
Plaster patteros, J Serap)
Plow, WA Betes ,....00o0
Mow, 8. W, 80000, .00
Plow, sabmoll, B, Catellffe. ... ..
Potato dug destroy er, A. A, Mixer.

Potatoes, sarting, D, M. Klog.... s
Press, cotton, T. B Jsckdon. ..o « HI3D
Privters' palloy rest, Doyle & Murpby. AN
Purup for deiven wells, Harrington et al. :m

Porifier, middlings, J. Holllngeworth, ...
Raftway gage, Lo Kayser. oo
Rallway Jolot seat, L, Scofield, Jr. ...
Bailway switeh, J, 6, Rockwell. ...
Rake, horse hay, L. J. Downiog.
Refr gerator bullding, W. 8. Date.,
Register potnt perforating device, W, Orenud... 1857
iog, searf, Mayhow & Leonand. ... ...
Roaf, Areproof, Johnson & Fryer.. ...
Saw sor, LB Oastle o ooiiiiiiniiians
Sawing machine, wood, B, ¥, Click
Servw, wood, O, D, Darrett.........
Serews, making metal, U M, Speacer. "
Separator npd scourer, grain, W, I, Clifford. ..... s
Eoparator, oonl, JL B WIHOM. o ivimevininegenns 140,005
Separator for coal, ore, ete., I, Bradford,. ool e

143,087
e HAEN

Separtor feed device, H, Bradford....... o laEn
Sewing thachine caster, J. E. Smlth, . o M
Sewing machine ruffier, C. Schullian... .o 125
Sewing machine shuttie, W. I, Scyolield... R LR
Stank stiffener, W, N, Spragoe 14,55
Shoe uppers, gumming, P ¥, Of o 3
Ehos, Jack for hold ALK.W oee 383207
fastter and blind op D.M. L rd - 1

. 0
.
.  S353
Stove pipo sliclf, J. F. Beckwith.. . 50
Straw catte~, A, Kindermann... . 1356
Telegmaph, Mdudmsum J.B.Guut.... 334
Telegraph, maltiplex, M. Gally. ..
Telegzph cirenlt closer, M. Gally..
Telegraph key, D. L. Parkburst....
Tebe. speaking, J. B. Creighton (r)
Tubing, bending, W. T. Farre (r)...
Tubtng. deading, W. T, Farre (r),

555
. 55
oo 162288
. loge
.. 143.29¢
. 1256
. Az
< 1328
. M3z
. a2
.. lass
o
.. e

Valve for bydraalic cranes, J. A. "uam
Vault, metailic, A. L. Stimson ..........
Vebtilcle wheel, Chandler & Tainter.
Velicle wheel, J. C. Garretsoa...

Wagons, runping gear for. G, Pulllips, . M
Waaktag mackine, L. H.Davls........ .. 140,225
Washing machine, G. 8, Newsom, ........... -
‘Water traps. anufacture of, W, A. Butler...... . Mz
Watsr traps, mold for casting, W. A. Batler....., uisn
‘Water wheol, turbine, J. E. Whitlag........ . 183312
Weather strip, J. W, Browne......... Pt h]
Weeolug lmploment, gerden, W. Jones snansn 115,854

Wells, gland for ofl, G. Finton.

Windmill, G, Stearns. ...

‘Wire, ete., coll holder for, I

Wire cloth, paiotiog. J. H.De Witt... LN
Wreneh, A. 1), MoMBSter. ... ..oovvnimenmrrarsrnssns jULE )

APPLICATIONS FOR EXTENSIONS,

Applications have beenduly fled, and arenow pending
for tae extenrion of m touom uu«-hunt. Hear-
10es upon the respective app ppolinted for
the days hereluaftor mentioned:
WM ~Croruns Unyee.—B. I, Hawse. Dec, 17,
20,00, ~Prvor Deamne.~F. C, Lowthrop. Dee. 17,
W35 ~Wasrs Cocx~G. W, Robertcon. Dec. 24,
M0 ~Boors, xre~F. D. Ballow, Dec. 34,
AN —Srnixd CovERISO Macuisx.—~J. T.Loft, Feb, 25,

EXTENSIONS GRANTED,

DISCLAIMER.
260.~Lavrine Boars, m__:‘l. Purtaton, Jr.

mn PATENTED,
d al,W. Meriden Conn.
W Kenstogton,Conn.

ST Ly Nuane, W, Maovers, Now York efty,
A Taa Por Rasn, K, B, Manntog, Mliddietown, Ot
A Laxy Toor.—N, L, Dradley, Wont Meridon, Conn.

TRADE MARKS REGISTERKD.
LATL = WINDMILL =~ ALwood e al,, San Franclaco, Oal,
LAV =PAOKED OVerens, ero <Narnes & Co, Date, Mg
LA & | -FruriLianns, G, Dugdale & Co., Balt. Md
1AL ~A0UE Cune. 11 Van Kiper ot oL, New York elty
1AM ~PRErARED Fisn —~Dodd & Co,, Gloncester, Mas
LA ~NRANDIES. <M, Doherty & Co., Boston, Mass,
1A Cnnese < Wobb & Co,, Now York oity,
SOHEDULE OV I'A'I'IN'I' I'Kll'n
On oach Usvest......... FASERKPRORE I
On each Trade-Mark
On Aling each applieation tora Patost (17 nun. s15
On Isstting each origiual Patent
On appeal to Examinersdn Chiet. ...
On appoal to Commissionor of Patents
On spplioatton for Rateue, ...
On applieation for Extension of l‘-!rnl
On granting the Extentton......coouu
Ou 0ling & IHCIalmNT, coovviiianiaiiininrs
On an application for Deslgn (3% yrars),,
On wn applieation for Destgn (7 years),. e
m. an mnlvumm for Destan (14 rn-m 'm

VALDE OF PA'I'ENTS

And How to Obtain Them.,

Practical Hints to Inventors.

ROBABLY no tavestment of a small sum
of money brings & greater roturn than the
P incurred In obtalning & patent even
when the wvention Is but a sroall one.  Large
foventions are found to pay correspondingly
\ well,. The names of Blanchand, Morse, Bigo-
low, Colt, Ericason, Howe, MeCormick, Hoe
and others, who have amassed {mmense for-
tunes from thelr inventions, are well known,
And there are thousands of others who bave

yealized large sums from thelr patents,
More than Forry THoUsaN0 (nventors bave nvalled
themselves of the servicos of Muxx & Co. daring the
TWENTY-RIX years they have acted as sollcitors and
Publishers of the SCIENTINFIC AMERIOAN, They stand at
the head In this class of business; and thelr large corps
» mostly sel d from the ranks of the
Patent Offioe: men capable of rendering the best service
to the Inventor, from the expert piscucally obtalned

| om forelen patents, furnished fros,

L partios who bave made appliontions for themisoives, or

patents secured In forelgn countries by Alum'lnlln
ohtalned throngh our Ageney,  Address Moxx & 0o, ¥

Mark Row, Now York, Clronlars with foll in ]

IRejoctod Onwon,
Hejected onsen, or dofeotive papers, remodelnd for

throngh othersgonte.  Terms moderate. Address Moxx
& Co. atating partioniars,

Relnnnon,
A relesue I granted 1o the originn) patentee, hia holes
ar the axsignons of the entirs (ntarest, when, by reaxon
e an naufelent or defeetive specifieation, the origing
patent Is Inyalld, provided the error has arisen from In:
sdvertence, aocldent, or mistake, withont any fraude.
fent or deceptive intention,
A patentea may, A0 W aption, have 1o Nis rORAS &
sopurito patent for each distinet part of the (hvention
compretended In N ortiglon) appliestion by paying the
required fee tn each ease, and complying with the other
requiremoenta of the law, ax (n originel sppileat!

ATES OF Ammm

Dok PAage « « » » = = = mm

Tnsldo Pagn « « = = = «

Address Muxs & Co, 87 Park ow, Noew York, for foll
partiouiars,

Cavents,

Farnons desteing to Ao n eaveat ean have ths papors
prepared (o the shortest time, by sending & sketeh and
desortption of the Invention, The Government fee for
scaveal is 100 A pamphlet of sdvice regarding spplios.
Hons for patonis and eaveats Is furaishod gratis, on ap-
plieation by mall. Addross Muxx & Co. 55 Park How
Now York

o Marnes' Patent Foot .m
Power Soroll Baw.
An n Poot Pawer ﬂ, 1no u u

mvou’: t‘luolx: loz.lt

i":l w"" rmﬂk

 Rogk1ord,

Canndian Patonts,

Caoada went 010 forco, and patents are sow granted to
eltfzens of the United Btatos on the shme favorablo tormes
s Lo eltizons of the Dominlon,

Inorder Lo apply (oF w patent In Canads, the applioant
muat farnish & model, sooctfieation and duplicate deaw

fngs, substantinlly the satne as 1o applyiog for an Amer|

can patent.

The patent may be taken out elther for five years (gov-

yoars. The formalities tor extenslon are stmple and not
cXpenMYe.

G_ E. lbLlNO WORTH, Novlllo 8t, Fonn-

ds, K (‘
On the first of Seprember, " new g llll:! 0 aupl “ "”llll r 10 d
o N7 DG I I . a
n ! prem o INT, the patent Iaw of 3 P

ﬂ' For prwe wud Puoto, write direct.

ornment foo ¥X0), or for ‘o years (government foo $40) HUNTERS AND TRAPPERS'
or for Afteen yoars (Rovernmont fon $60). ‘The Ave and | ‘ro use and oare of Arma and Ammnnluon ?H,IDB
tan yeor patonts mny be extended to the term of Afteen ﬂllﬂl Mn ldﬂn-rul and Nets llllh snd nnﬁl‘:

me ; muvl

uln onﬂ D g Bkl
for 20 uuu’.‘by‘(? s? 'B““ T.nnollna r'if‘\"

American Inventions, even If alresdy patentedin this

oan patent s not more thao one yesr old.
All porsons who destrs to take ont patents in Cannds

basiness and furnish fall tnstrootion.

E
?:rllcnr' l\-'l. nlu.‘suu no
[
are requedtod Lo communiento with Mexx & Co., 87 Park | Cab) n'ol n':: nnd.z}‘ Ir

Row, New York, who will give prompt attention to the H"gﬂl'- A!-o lor wn.- ngl;-c and Lot and Shop,
nqul

country, ean be patented It Canada provided the Amert 14"011 SALE, CHEAP—1 ten horse Portable

ngine, 1 l‘nlll'o l'lnu-r. 1 Great Shuperand Ten.
or .\l-omnon or wnune-
ulru Meo, & uioe stoek of

™, LW0 Bunul:?d uscmmn

Inews, ¥or particulars,
re ot DAVID (.60! Ypaliant), Mich,, Sept. 17, l!.g-

Value of Extended Patents.

while examiners In the Patent Office : enablel Musx &
Co. to do everything appoertainiog to patents BRETTER
and cuearxs than any other relfable agency.

Thie is the

OBTAIN faM sy in

r¥ letter, describing some inyention which comes to this
office. A powitive anawer can only be had by presenting
a emnplnunpplluuou for & patent to the Commissionet
of Pa Heatd of 8 Model, Draw-
ings, l’euuon. onh. and full Specifieation. Various
officlal rules and formalities must also be observed. The
efforts of the (nventor to do all this bustness himself are
Iy without After great perplexity and
dcl-y. bo L] uull,r #lad Lo seek the ald of persous expe-
i and kave all the work done
mvluu The best plan Is to solictt proper advice at
the beglaning. 1f the parties consultod are honorable
men, the inventor may safely confide his {deas Lo them :
they will advise whether the fmprovement s probabl
patentable, and will give him all the direations needful
to protect his righta.

How Can I Best Secure My Invention?
This b a0 inquiry which one iaventor natusally axks
another, who has had some experience tn oMsining pat-
enta. His anawer gonerally 1s as follows, and correct :
Construct a neat model, not over a foot In any dimen-
ston—amaller if possible—and send by express, prepaid,
sddressed to Muxx & Co, 37 Park Row, togrther with s
description of Its operstion and merits, Oz receipt
thereot, they will examine the tavention carefully, and
sdyise you as 10 1ta patentabllity, free of charge. Or, if
¥OUu have not time, or the means st hand, to construct a
model, make s good & pen und ink sketch of the im-
provement as possidle and send by mall. An answer as
10 the prospect of & patent will be recelved, usually, by
return of mall. It i sometimes best to have s search
made at the Patent Office | such & meastire often saves
the cost of au spplication for & patent,

Preliminary Examination.

In ordor to have such search, make out s written de-
scription of the lavention, In your own words, and &
pencll, or pen and ok, sketeh, Send thewe, with the fee
of 8, by mall, addrossed to Muxx & Co,, 7 Park Row,
and 1o dup time you will recelyve an soknowledgment
thereof, followed by a written report In regard to the
patentability of your tmprovement, This speolal search
s made with great care, among the models and patents
at Washington, to ascortaln whether the fmprovement
presented In patentable,

The applicant for & patent should furulsh & model of

and sent by express, prepald. Small models, from s dis
tance, CAR OTLEn Do sent cheaper by mall, The safest

who live In remote parts of the country can usoally pur

correspondents,
Forelgn Fatonts.

of sll kinds are always in dewand In Kurope. There wil

To Make an Application for n Patont,

his luvenition {f susceptible of one, althoogh sometimes
1t may bu dispensed with ; or, If the tnvention be a chem-
feal production, he must furnish samples of the logred!-
enta Of which his composition consists. These should
besecurely packed, tho tnventor's name marked on them,

way 10 remil money s by a dratt, or postal order, on
New York, payable to the orderof Muxy & Co. Persons

chase drafis from thetr merchants on their New York

The population of Great Britain s 21,000,005 of France,
FAON0; Belginm, S0000; Austria, 80000; Prusis, Aodriis
0,000 000 and Rossla, 00000, F'atents may be sccurea by .
Amorioan citizens 1o all of these countrics. Now s the
time, when businoss Is dullat home, to takoadvantage of
these lromense forelgn fields, Mechanical Improvements

never bo & botter tme than the present to take patents

DId patentees renllze the fact that their inventions are | -

NE or LANE'S CELEBRATED and popular
CIRCULAR SAW MILLS will bv nonln n
100, gatll Nov. 15, at the Falrof eriean lnuluuo.

1kely to be moro productive of proft during the seyen ﬁ::,‘}’:’:l‘..‘,’.':g'c’,‘:;g.;“,‘:':.1,':,‘{35;{,‘;3 :;;;gg{f"““‘

yoars ofoxtentfon than the firet full term for which thels
patents were granted, we think more would avail them-
selves of the extension priviloge. Patonts granted priot
10 1851 may be extended for seven yoars, for the benedt

l-’UhL SET or IMprovep CLAPBOARD
MACHINERY will be exbibited at the Falr of 1he

Anmerican Institote by the Line MI'g Co,, Mantpelier, Vi

fomer, by due application to the Patent Ofce, ninety
dayn bofore the termination of tho patent. The extended

unider tho fiest um haviog no rights under the

time {ncres Lo the bonent of the luventor, the asdgnecs .,,.l othors,

of theinyontor,orof tis bheles in caso of the deconse of goa SALE—The rl(fh: to manufncture and

11 the Patent Stave Giraln llulcu ln hnsuuu ot
1 noaylvanis, and Now York, 8 pro-
teoted by numerous p“‘"’ﬁ' Issucd ta Il rlcn c..v

G REW Appleton,

pt by =p | agr The ermnment foe for
omnlon 18 8100, and 1t 1s necossary that good profes-
-lon-l service e obtalne < to conduct the business before
the Patent Ofoe, Full loformation as to extenslons
?.yumtm«mxmcco. 7 Park Row New
ork,

Trademarks.

WATERWHEEL

any firmor corpomtion residing in any forelgn country
where simflar privileges are extended tooftizens of the
United States, may register thelr designs and obtaln pro.
tection. This is very important lo-nmllllll
conntry,sad equally »0 to foreigners. For full particu.
lars sddress MUXX & Co.. 37 Park Bow, New York.

Design Patents.

Forelgn & and fa , who sond goods
to this Y. uay t letenpoo thelir new
patterns, and thus preveat otlen from fabricating or
sclling the same goods In this market.
A patentfor a design may be granted to any person
whether citizren or alien, for any new and original destgn
for & manafacture, bust.statue,alto retievo, or bas reltet
any newand origioal design for the printing of woolen
sllk, cotton, or other tabrics,any new aod original im-
pression, orvament, pattern, priat, or pleture, fo he
printed, paluted, cast, or otherwise placed on ar worked
fato sy article of manufacture,

Deslgn patents are equally as important to citizens as
to forelgners,  For full particulars send for pumphlet to
Muxx & Co.. 17 Park Row, New York.

Coples of Patents.

Persons desiring any patent (saued from 1836 to Novem
ber 26,1567, can bo supplied with official coplos at & roas-
onable cost, the price depending upon the extent of draw
{oge nud length of specification.

Any patent lssued sinee November 27, 1567, at which
time the Patent Office commenced printing the drwing
and specifications, may be had by remitting to this of
fee §1.

A copy Of the clatms of any patent issuod sinee 184
will be furnished for §1.

When ordoriog coples, please to remit for the same as
above, and state name of patentee, title of Invention,and
dateof patent, Address Muxx & Co., Patent Solleltors
51 Park Row, Now York.

MUxE & Co. will be bappy 1o see Inventorsin person,
at thelr ofice, or to advise them by letter. Inall oases
they may expoct an Aonest i For such ta-
tlons, oplnlons, and advice, mo charge is made. Write
plaln : do not use pencil or pale Ink ; be brief.

Allbustness committed (o our eare, and all conssita
tinns, are kopt secret and strictly confdential,

Inall matters pertalning to patents, such as conducticg
tnterferencon, procuring extenstons, drawlog sssign-
ments, cxaminations (nto the valldity of patents, ete.
special care and attention ts given. For lnformation and |
for pamphiets of instruction snd advrice

MUNN & €0,
PUBLISHERS SCIENTIFIC AMERICAN,

) 87 Park Row, Now York.
OFFICE IN WASHINGTON—Corner F and 7th

Platt Street, N
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My new, revisod nunl onlarged Catalogue of PRACTI
OAL ,\\ll SCLENTIFIC BOOKS-06 pagos, 5vo,—will ho
sont, £200 of POKLAKD, L0 ANy one Who will favor me with

his addross,
HENRY CAREY BAIRD,

INDUSTRIAL PUBLISIHER,
406 WALNUT STREET. Philadelphia,
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Metals and N Working

Bauerman’s Metallurgy of Iron, 12mo. $2.00

Blinn’s Practical Waorkshop Companion for
Tin, Steet Tron and Copperplate Workers, 100 flus.
R R A R Y L T L Y Lo L SR

Bell's Chemical Phenomenn of Iron Smelting,
An Experimental and Protical Kxamination of the
elrcumstapoes which determine the C l[ll(‘lly of the
Biaat Furpace, the Temperature of the Alr, and the
Proper Condition of tha Material o Lo Operated
Upon. By L Lowthisn Dell, #vo 5.0

Byrnes' Practical Motal Workors' Assistant,
A new edition, to which s added an Appendlx con-
talning The Manufacture of Husslan Sheet lran The
Manunfucture of Malleablo Tron Castings, and Impr J
ment in Beneumr muol. wun m'ur w0 ong

8vo ...

De l\omnc —Du .
ChcmlulAn-lrl-mul.\lnylu[ fL L. De Koninck,
Dr. Se.,an0d Detz, Bnglover, Edlted with Notes, by
Robert Mallet. American l-.dlllou. with holc- and an
Appendix on Lron Ores by A, A, Feaguet, 9.0

Guettier's Practical (lnhlu- for lhe Manufac-
ture of Metallio Alloys, Comprising their Chemical
and Poysical Properfles, Freparation, Composition
and Uses, 12000, ...0vunecsssnnsanssrstsssnssssessssns $5.00

Landrin’s Treatise on Steel. 12mo. ... 23.00

Larkin's Practical Brass and Iron Fnundem
Guide, 12MO0..oiiirinnrcarneninis AT Lk
Napier's Manual of Electro. Momllurgv Ulus-
trated, 1200, cuviianiiiisnnins senen
Overman's \hmufncturo of Slcol 1 2mo, $l 00

Overman’s Moulder and Founders' Gulde.
Dlustrated, 1200, .. oviiiimisisiisiarserassnnncioes
Osborn's Memllurqy of lron und Steel. The-
oretical and Practy 1o all its bnnchu.vllh special
releronce to American Materials and Processes. 1llus-
trated by nmmerous large lolduu platea And waod cn-
gravings. 8vo.... .50
Perkins and Stowe's New (inlda tn the Sheet
Iron and Boller Piste Boller.........oovie
Phillips and Darlington's Records of Mim%
and Mietallurgy. Nlustrated. 1200, .oiviienmnnns
Peroy's Manufucture of Russian Sheet Iron,
fivo.
Roseleur's Un.lvanoplnnﬂc Mnnlpulnliona. A
Practical Guide for tho Gold and Kilver Eleetro.plater
nud the u-lunoplnnlo Upurllor. 147 engravings, (03
PAROE. BYO.. . euirens .0
Sohinz's Reaonrchcn on the Action of tlm
Blast Furnsee, [lustrated, 100, coarmrmnnss
Strength and other Pronmlea of Metals, ll
lostrated by 25 large stoel plates, #to.... . #1000
Tables Showing the Weight of Round,Squnm
and Flat Bar Tron, Steel, &¢,, by measurement. ... fc.
Urbin and Brull's Practical Guide for Pud
dling Iron and Stedl, Svo,...
Vull's Galvanized Iron Cornice Workers' Mnu.
ual, Containing Inatrugtions in ,ulnf out the differs
ont Miters and making Patterns for al # of plain
and circular work, [lustrated, 410,00
Watson’s Practico of American Machinisty
aud Bugloeers. Hiuat'd by 80 engraviogs, 12mo. 82,0
Warn's Sheet Metal Workers' Instructor, for

Ziac, Sheet Iron wnd Tin Mate Workers, with
lnnc:'usuf:nuor'nol? ‘lulnl.m‘. Orvseesens 89,00
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HENRY CAREY BAIRD,

Industrial Publisher,
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Noverry Uo, Nddeford, Me.

- MAN POWER SAWS.
(‘h‘('ulm'. Jig, Band & Beneh.

Bou “Rol, Am., "\m \' P06 Vol, 9. p. 9 & 206,
9" rou SIFEED AND WORK U NEQUALED,

Combined Power ' (0., 23 Deyst, N.¥.
A. S, GEAR,

8ol ﬂwncr nmi \l-uufncluror of the GEAR \'AltlFT\
MOULDING MACHINE—=Legality of Patents Suse
tulpod In Hnllnl Suates Conrts—Prico §150,
S0, 8200, 3400, $58)—and \lunulm‘mror
wnd Dosler in all kinds

Wood and Iron Wor king
MACHINERY,

Steam Englnes & Mechanical Supplies,
% TO@RSUDBURY ST., BOSTON, MASS,
Reasons in Support of onr Cl-lm to favorable
consideratio
1. What we manufacture we cxclmhrely control for
lhe 'lnolc country by patents granted (o us or purchased

2 lnn(e-d of attempting to evade others' rights by
manufacturiug to got aroand good machines, we select
and purchase them from legal owners,

8. We sell at the market price, and as low as pro-
duccn. belng satisfied with very small profits on Isrge

6. “'o ahip machine
mado, 10 that the 1relg!
of the mlnutncmrnn
5, Wo guarantee to furnfsh THE LATEAT IMPROVED
machinery kmrr'wn.-nd that whial Is best sulted to the

work to be

6. We sell original and legal productions ouly, thus
preventing trouble with owners of patents for infringe-
wents and costly lm::tlonc and We also warmnt every
mlcblnc 10 be a8 Tepiesented.

T r ¢ special attention 1o ftting out rhops com-
nmo. and by a consolldation of profts and saving of ex.

use {ncldent to selecting, aro enabled (o furnlsh all
hat the yarfons inanofacturers produce at as low, If not
lower rates than they can be purchased of others.,

5. A upmence.nlcndln over & period of twonty
years, in the exumination of al M\rcoulrlvnntu i
an Kuown, and learnlog from users What t
tho best products, warrants ualo saylog lhll wc CAD MAYE
nuﬁlmon‘: .Jnt deal of trouble and money vy giving

)OIT (RO

9. ' lrru‘{ bolng #INo the purchaner's interest, we
unnnt lﬂord Lo displeaso or m!awpmn-nl thervfore we
make al) our transactions of mutunl boteht 1o THE GooD
nual.wn. 'fl!l FURCHARKI UOd OUNSELY,

Lorders as dn-lguucd by purchssors, or, when
lu- doslrod, select and send the best knnwn—cup ort
od and denounce luo bad--aud by keopin 01
un hly posted, often furnish & good tool or msch no but
e nul’n AL & cost much loss than the str prioe de-
manded for others which are no better,

11, Our unprecedented succoss warrauis us in Keeplog
ondered aboad o large mppl, of good machinery, besldes
Keeplug Al Our wareroo A larger stock than can be
found anywhare alse in tha United States, We aleo feel
safo i saying that we can ahip and deliver machinery as
aoon, If not saourr, than others.

13. Bend for Catalogue and Clreulars, and ask any
questions regarding any mechanical pro uet or duvico,
which will be chearfully ansawered,

MACHINERT 250 e
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A Rare Chance to Advertise.:

Cheapest, and Best Mode of Introducing
NEW MACHINERY AND INVENTIONS.

——n

To Advortisers.

About the 158th of Navember, we shall publish & srxorar edition of @00 caples of the SCIENTINIC
AMERICAN, which will be malled (n s« parate wrappers and the postage propald Lo every post ofMeo in the United
Hintes, Canada, and adjolnlug provingos

I8 Is tntond o thint o copy of the paper shall resch the prinelpal manufacturers, workers 1o lumber and
And fron, eallro Wl shops, and the works of other mechanfeal and chemieal Industrion in the United Ntates,
Advertisements will by taken for this extes odition on the same terma us in the roguler (saue, namely, 9
conta a lino Inslde, and 81 s Itoo on lest pege, A few notfoes, In the Dusiness and Personal column, not
oxceading four Unea 1o Jongth, will be Inserted ot $1 %0 a line.  This affords an unuanally favorable oppario
nity for advertleers to reach a class of persons not accessible In the ordinary channels of advertisiog, The
names have boen selocted with care, and the publishers guarantee the nuwmber fxsued to o fall 000005 the
postage on these coples, which s twolve hundred dollars, will be prepald, thus Insuriog the prompt forward
Ing of the papers to thelr destination,

Advertisars will bear itn mind that this anoouncement s for a peeial Edition which is to be cirenlated
gmtuitously among nonanbscribars, ond that the same advertisements which appear in the regular edition,
If ordered In the extra, will be seen by entirely different persons,

ENGRAVINGS.

A fow llusteations and descriptions of machines or articles of utility, whather they have siready appearsd

N this papor or tn other publieations, will be recetved for insertionin this Bpecial Bdition on reakonable terms,

MUN N & OO.. Publishers.
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