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IMPROVED MACHINE FOR TURNING CARRIAGE AXLES,

There are few operations in the manufacture of wagons
more trying &nd tedious than the setting of thimble skeina
on the axles, sincs even the most skillful workman is uoa-
ble to give to all of the Iatter the same *¢ pitch and gather.”
Like very many other jobs, difficult to sccomplish by hand
labor, this it is now possible to do by the aid of ingenious

machinery; and a novel apparatus for the purpose will be
found represented in
the annexed engrav-
ing. The device turns
the axle to s pattern,
making & perfect fit.
Should the shell of the
skein be of uneven
thickness, the axle is
turned to correspond,
g0 that not only to one
but to apy number of
scts of wheels will be
imparted a precisely
similar pitch and ga-
ther. The axleismade
to fit the innersurfsce
of the skein through-
out its whole length,
which cannot be done
by hand labor, thus in-
suring s much more ef-
ficient support, while,
in addition, the ma-
chine will bore the
holes and serew in the
tkein bolts at the rate
of forty wagons in ten
hours.

Als the driviog pul-
ley, which rotaten the
mechanism supporting
the knife in the stand.
ard, G. B isa curved
cutter bar, to theouter
end of which is se-
cured the knife, C,
and which enters the
aliding block, D, an o
fulerum. Block, D, travels in the ways, F, and s actuated
therein by the feed genring shown at E.  Av H is the clamp
which holds the nxle while it is operated upon, and at I
1n the pattern, just below which Is shown the end of the bar,
B, projecting, which, terminating in a friction roller, enters
the skein, and is held agaiost the inside surfsce of the samo,
thereby guiding the knife in its revolution, thus necessarlly
causing the axle to be turned to an accurate fit. In turning
other forms, the pattern is of course changed and other re.
quisite alterations made.

The invention, we areinformed, is to be exhibited in ope.
ration at the Chleago Exposition. It was patented May 28,
1872, by J. G. Arsm, and Is manufactarsd by Moessrs, Wil
lawmy, White & Co,, of Moline, I1,, of whom further infor.
mation muy be bad,
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To Destroy Kone Slugs.

A correspondent of the Country Gentloman reports that
nothing will 8o thoroughly deatroy rose slugs as wood nubhos,
The ashes must bo sifted on early in the morning while the
loaves are damp, the branches being turned over carefully,
#0 that the under sides of tho leaves, to which the young
slugs cling, may got thelr ahare of the slftings. If the night
hus been dewlens, in order to mako the work thorough, firat
sprinkle the bushes, and the ashes will then eling to the
nlugs, to thelr utter destroction, This may be ropented with.
out lnjury to the roses se often s the pests make thelr ap.
pearance,

School of Millwrights,

Professor Isham Walker, of Lexington, Tenn., wuggesia
that various Btate organizations of milers and the National
Amsociation unite aud subsoribe funds for the bullding (at
Chieago, 1) of & model wchool flouring mill, at & coat of
$150,000. Ho shows that such an (nstitation, supplled with
the best examples of modern wachinery, snd exhiblting the
Intost fmprovements sud examplos of practical aclence In
milling, would be of lmmense lnstructive advantage to mill.
wrighta throughout the conntry, while the stockbolders, he
thinks, would reallse handsome dividends every year.

Reoexrry on the Chiesgo & Northwestern road the on.
gine Wabsansis (No, 28) brought & train from Clinton, lows,
to Chileago, 188 miles, in 168 winutes. Throwing out the

N

timo lost in three stops, the sctual running time was 142

winutes—belug a traction less than & mile per minute, ’

WHITFORD'S IMPROVED POTATO COVERER,

The object ot the implement represented in the annexed
engraving is first to form two parallel furrows into which
the seed potatoes are dropped. Then, by reversing the sp
paratus and msking suitable changes of the handles, ete., it
is converted into a coverer, which, traveling over each fur.
row, molds thereon a uniform ridge of earth. Our illustra.
tion represents the device as adapted for cutting the furrows,

ARAM'S MACHINE FOR TURNING CARRIAGE AXLES.

this operation being effectod by means of the furrow guides,
A, which are suitubly shod on their forward ends. The
handles are supported by menns of a crotched bar, B, which
in hioged to one transverse plece of the frame, and the up-
per end of which enters a socket on the handle brace, and is
socured thereln by s screw, The front portion of the handles
in attached to the other transverse bar in any desirable way.
Algo secured to the frame, on the opposite side from the fur.
row guides are two steel plates, C,

After the furrows aro made snd the seed dropped, the
handles are removed and the thills disengaged, The fmple.
ment is then turned over, bringing the plates, C, down, and
the haodle and thills rendjusted. The machine being drawn
by the horse o as to bring each furrow midway between
the ridgling plates, the noll Iy gathered between the Intter st
thelr front endw, and delivered at their contracted near ox.
tromitios, thus forming n neat ridge.

The luventor Informs s that the device Is excellontly
ndapted for hilllng and houlng, as It works over the row In-

stond of In the wpsoo between the plants. It s also recom-
monded for ridglog for root crops, sweet potatoss, ete., and
for depositing wanure previously spread broadesst into the
furrows. The guides sud plates, being secared to the frame
by set screws, may be adjusted #o an to alter the width of
ridge and space botween the furrows. When it s desired to
chiange the direction of the implement, us at the end of & far
row, it ls simply necessary to lift slightly on the handles,
whon the tongue, D, will enter & recess formed in the frout

Liorse to asaist in lifting the machine clear of the ground, so
that it can be turned without difliculty.

Patented August 4, 1874,  For further particalars address
the inventor, Mr. Leroy Whitford, Harmony, Chautsuqua
county, N. Y.

Cast Nickel Plates.

For some years back much sattention has been drawn to
the galvanized plating
of metals, especially
iron, with nickel, and
larger plates of metal.
lic nickel bave been
much wanted for the
anodes of the galva.
izing nickel salt bathe,
The extraordinary re-
fractory nature of pure
metallic nickel hag
been, till Intely, = great
hindrance to the cast-
ing of large plates.
Borchert, however, has
Iately succeeded In
casting nickel plates
18 inches long, 14 inch-
es broad, and } thick.
The nickel hitberto
used, Saxon Wilrfel-
nickel of 98 to 99 per
cent strength, is fused
in crucibles in a sim-
ple brazier’s furnace,
by & coke fire. The
fusion requires con-
tinual and laborious
attention, the metal
not becoming fluid till
after at least six hours'
firing. As soon as it
becomes fluid, it must
be cast without delay
into the sand molds,
for ns soon as the fire
dropaa little, the nick-
el is liable to solid-
ity again into a solid mass, in which case s renewed fusion
in the same furnace is lmpossible,—0, A, Borchert.

Pletou Coal,

Mr. Edward Gilpin, F. G. 8., communicates to Saward’s
Coal Trade Jowrnal the followlng interesting detalls re-
garding the uses of the above named fuel as applied to
steam and gas generation: In domestic grates, the coal
burna readily, and remaion 1it for a long time; bat the quan.
tity of light, bulky ash loft renders it undesirable for house-
hold employment. Coal from the works of the Acadia com-
psny gave a percentage of ash of 8'3, which waa light, sandy,
and with little clinker. The practical evaporative power of
each pound of fuel, fn poundsof water from 212° Fuh,, was
equalto 7-84, Another trial gave 760 pounds. Under more
favorable conditions, an evaporative power of 0°6 to 97 was
obtained for coal from the Alblon maln seam. Compalriog
these figures with those denoting the svaporative power of
Liverpool, Newcastlo, and a Scotch coal, the latter show
under the same clroumstances 784, 8 66 and 6:05 pounds
reapectively. The steamers of the Allan mall service and the
trand Trunk Rallway of Canada are large consumers of the
Alblon mines conl. The followlng table exhibits the relative
vilues for gas purposes ;

Cuble teet  Candle Uoke
Main Me N.000 ';"r |
oV Madn Soam S0 S Good
Albion Minos “,m,l, Beam 7,800 17 “
(Stellar Ol Conl* 11,000 80 Worthloss
Acalia ¢« { “ Shale®  5.000 30 o
'Avlnllu Nonm 7,000 18 Not good
Inter-Colomial " 7 16 Clood
Nova Scotin 7000 16 Fair

* Not worked at presant,
t Supposcd 'uuurul«ulol of maln seam,

Ordinary teats failed to ahow the presence of sulphur in
"ome weams of the eastern groups, while the average prosent
18 the lower soam Is not above 00, much of which can be re-
Woved by careful soreoning, :

Tuw Chinese rebol against the sewlng muchine, bocause
thoy say, it cheapens labor and deprives thelr tallors of
work. At Hong Kovg several Chinese tailors, who Iately
undortook to use machines, wore assnulted and sxpelied
from the native community, '

In Am Chinese cheap
Iabor Is opposed and ridiculed, In (mm cheap

end of the handles, and, bearing against it, will enable the

Iabor, by machinery, In equally repudiated.
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CANDLE FLAMES AND STREAKS OF CLOUD.

Professor Tyndall ends his most suggestive address as
President of the Britigh Association with a half regret that
he must guit & themetoo grest for him to handle, but
which would be handled by the loftiest minds ages after he
and bis hearers, lice streaks of morning cloud, had melted
into the infinite azure of the past.

With what hsd previously been said still ringing in their
ears, this simple figure must have carried to those that heard
it & deeper meaning than it would seem to bear when stand-
ing slone, At another time,or coming from another speaker,
the words might be taken to imply no more than the pros.
pect of humsn forgetfulness, the oblivion in which the
names and deeds of 80 many human generations have been
lost: but in Professor Tyndall’s system the failing memory
of man forms no essential part of the * infinite azare” to
which all humsn kind is hastening, Indeed the immortality
of fame Is endless in contrast with the speedy dissolation
that awnits us when the environment masters the organism
which alone determines the sctivities that make us what we
are,
The clond melts and dissppears, not to continue a ghostly
exiatence In soother world of immaterial gky and cloud, as
eavages have imsgined, but to cesse utterly and for ever as
that particular cloud, while its dissevered elements remain
10 form other comb'nations, to aspume other forms, to per-
form other fanctions, in the evor changing sky and earth.

8o man, equally the product of molecular activity, “ de
rived In Lis toulity from the interaction of organism and
environment through countless nges past,” WAy or may
80t make himself & connecting link in the chain of organizsa-
tion and thereby impress his personality upon the future:
but whether he does or does not, his individoality ends with
the pliysical frame which gave It being: a product of mate.
rial conditionn, he ceases to exist when death puts an end to
those conditions, and fades into the ** infinite azure,” not lost,
bult‘:.:o lol::::{ l:n Integral part of ths Universe,

isaw £ commentory on the limitations of hum
thought that precisely the same conclusions were lrrhod‘::
by the path of experimoutal philosophy in India thousands
of years sgo by pure contemplation. The thealogy of Indis

m.—..
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wis nnderlald with panthelsm, In the Vedas—thone books
of Inealoulable antiquity—God in the material as well ne the
cause of orontlon, *“ the clay as woll as the potter,”  Later,
tho ** elay " took on the attributes of the * potter " and be.
oame the motor as well as the matter of the Univorse, Cen.
turles before Democritus conceived the existonce of atome,or
Lucrotius detocted in the potency of matter the sufficient
eause of all things, without the help of the gods, the school
of Cannde had developed sn stomic system as comprebonsive
sa that which Professor Tyndall, with the rest of the modern
pclontific world, holds todsy. By the unsided concurrence
of atomas, those dusky seholars explained every phenomenon,
mental an well as physical, animals, men and gods,

But this was not the highest reach of Indian thought.

From the contemplation of matter endowed with *the
promise and potency of every form and quality of life,” to
that of pure forco without any masociation of substance, the
step inlong but inevitable. Faraday took it when he con.
oelved of a body not as an aggregation of substantinl stoms but
a4 an assemblage of * points of force.” In like manner
(fotamn, the founder of Buddhinm, took It, baning bis syn.
tom wholly on the Ides of force, In other respoots, hin
views of man and Nature are in philosophieal accord with
those which underlle the last results of modern Science. His
fundamental principle Is the supremacy of force. IHe assorts
no impelling power In the Universe,s self-existent and plastic
principle, but not a self existent, oternsl, personnl God, He
rejects inquiry into firat causes ns being uophilosophical,
Lolding that finite minds are capable of dealing with phe-
nomena alone. Like the modern sclentist he denles the in-
terpoeition of any such agency as Providence, maininining
the omnipotence of law. Equally opposed Ia he to the pos.
sibility of chance, saying that what we call chance is but
the effect of an unknown, unavoldable cause,
When called on to account for the spirit of man, whence
it comes and whither it goes, the reply, in oriental imagery,
calls up the flame of a lamp, and asks in what obscure
condition It lay bafore it was kindled, and what becomes of
it when it is blown out?

Translated into terms of modern Sclence, Gotama's answer
is as one with Professor Tyndall's. The flumes of our
nightly lamps, the streaks of morning cloud which warn us
to put them away, ars alike fleeting products of physical
conditions, temporary manifestations of molecular force,
Their end is extinction ; but their effects are factors of future
events,

“ When a fire is extingunished, can it be said that it is here
orthat it is there?" replies the philosopher Nagasens to King
Milinds, when asked whether the All.wise Buddhs still ex.
ists. “Even ge our Buddba has atiained extinction. Itean.
not be said that he is here or that he is there: but we can
point him out by the discourses he delivered. In them he
lives.”

Science has no further word to offer.

THE RELATION OF MECHANICAL ENGINEERING TO
INDUSTRIAL OPERATIONS,

The popular estimate of the engineering profession is
somewhat hazy; and this is due to the yery general defini-
tion which is given to the term. Just as one who has facili-
ties for erecting & dwelling house advertises himeelf as an
architect and builder, ko every one who has charge of a
boiler or an engine calls himself an engineer. From this it
follows that many persons do not see any difference between
those whom they employ to run their engines, and those
who are styled consulting engineers, except, indeed, that the
former may be the more reliable of the two, since they are
practical men, while the latter are mere visionary theorists.
The public is not always right, however, and it may be well
to revert to the definition of Mr. Tredgold, who says that
‘“engineering is the art of directing the great sources of
power in Nature for the use and convenience of man.” What
sources of power in Nature are used by man in industrial
pursuits? Famillar examples may be found in falling
water and the heat generated by combustion, the ons being
employed to move water wheels, and the other to heat water
or air for ue in engines, The winds and tides furnish mo-
tive power, and electricity is also employed to produce use-
ful work. Now in thespplication of these powers of Nature,
intelligence in design and construction are required, to suit
the machinery to the power, and skilled attendance is needed
for the operation of the machinery. It is also necegsary to
obtain the fuel for generating the heat of combustion, and
this calls for the employment of skill in designing the plant
and superintending the operations of the workmen. It will
appear from the foregoing that, in carryiog out any engineer-
ing project, the duties of the engineer are varied. A design
must first be prepared for the work, which design must
afterward be carried out in actusl construction, aud finally,
the completed machinery must be managed properly, so that
it will fulfil the purpose for which it was designed. Some
other facts will be evident in this connection. A man who
has scquired sufficient skill and experience to design ma.
chinery and superintend its erection has done this generally
by gaining knowledge in every branch of the profession by
education, supplemented by work in the shop and drawing
room, and by practical manipulation of the machines that he iy
called upon to design. He cannot, however, in general devote
himself so much to any special kind of construction a4 to be-
come & practical manufacturer, boonuse, in modern enginoer.
ing, manufactures are thought to be most economically man.
sged by sttention to specialties, while the consulting engineer
is required to deal with all branches. 1t i difficult, aluo, for
the manufacturer of one class of goods to be entirely unpre.
judiced, since the mind of man is so constituted that he

ordinarily has n pretty good opinion of his own devices,

The successful consulting englover, howaver, should be sur.
rounded by such influsnces that he ean, in ing for
constructions, always select the best, uninfluenced by per.
sonal considerationn, If the foregolng propositions are cor.
roct, it would peem proper to divide the class commonly
called angineers into engine drivers, manufacturing engin.
eers, and consulting, dealgning, and superintendiog enginears,
This classification, already well establiskied in the profession,
is gradually galnlog s foothold smong the general publle,
The process is necessarily slow, since it is only of Iste yoary
that public attention has been directed to the higher branches
of engineering an a distinet profession. It will not be difi.
cult, however, to show that the community have considerabls
interest in & true conesption of the matcer, and s few simple
illustrations may be given.

With the introduction of fron bridges a class of bullders
arose, who, finding it easy to convince ignorant highway
commissioners that s bridge bullt of iron, however pro.
portioned, must be strong, take contracts at such low fig.
ures that representatives of the best bridge-building eom.
panles in the country are usually consplcuous by their
abgence from a highway bridge letting. A rallroad company
or any large corporation, desiring to ecntract for structures
of this kind, usually pursues a very different course. The
directors, good buainess men but Iacking the requisite tech.
nical knowledge for work of this nature, employ a compe.
tent engineer, who sadvertises for proposnls, taking ears to
draw his specifications In such & manner as to preclude bids
from the highway contractors, who are known in the profes-
glon as “tin pan” bridge builders. This action is fully
justified by the excollent character of the important rallroad
and public bridges in the United States.

Anpother illustration may be given, more general in ita
application, in reference to the purchinse of machinery. Any
one who has need of enginen or other machinery naturally
desires to get the best quslity—that which will perform the
most economically, require the least attendance and repairs,
and be the most durable. Under the competition of the
trade, such men are marked by vendors of machinery; and
if the representations of the latter are to be believed, each
one of them has the best article in the market. This they
can honestly claim, as already remarked, from s well defined
trait in humsn nature; but it would require no srgument to
show that an unbisssed consulting engineer, well sequainted
with the merits of each machine, could make a much better
gelection than the upprofessional purchaser. who is unable
to judge of the value of the representation made to him by
interested dealers. The engineer, also, after contracting for
the machinery, is frequently called upon to test it when
completed, and see whether it fulfils the conditions of the
contract. Numerous suits between purchasers of snd dealers
in machinery attest the correctness of this position. Saffi.
cient has been said to show the importance of engineers’
work in the various industrial pursuits,

In this brief notiee, nothing like & compreliensive view of
engineer's work bas been attempted. The ealient points
only have been touched upon; but the hints given may be of
interest and value to those who require professionsl assist-
ance, an well as to those who look forward to entering their
names on the list of engineers, and desire to know something
of the duties which they will be called upon to perform, and
the preparation needed to qualify them for the proper per-
formunce of these duties.

CO-OPERATION IN GREAT BRITAIN.

The number of cloperative trading wsocletles in England
and Wales, according to & recent parliamentary return, is
746, with a membership exceeding thres hundred thousand,
and a share capital of nearly fifteen million of dollars. The
annusl business of the societies amounts in psyment to up-
wards of fifty million dollars in gold, and in receipts to
nearly fifty-seven and a half millions, the net profit from all
sources being in round numbers four million dollars in gold.

In n long discussion of the principles and prospects of
cdoperation, published in the Contemporary Review, Mr.
Thomuns Brassey, M. P., mentions these enormous sums ss
convincing proof that the principle is convenient and practi-
cable in ite application to the distribution of commodities;
and, what is more important, the working of the system is
the source of considerable profit,

On the other hand, the fact that the annaal withdrawals
from the socloties nre half as many as the additions would
geem to prove that the management of cloperative stores is
not without eerious difficulties, which will have to be removed
before the plan can be pronounced perfectly successful.

Still more difficult are the problems to be solved in the
matter of clioperative production, the socleties of this sort
being few, and the failures more numerous tban the suc-
cesses. Among the successful are the Paisley Manufactur-
ing Society, tho Hebden Bridge Fustian Soclety, the Eccles
Quilt Manufacturing Socloty, and the Lurgan Damank Manu-
facturing Socioty, nll small catablishments whoze success is
probably due In great messure to tho wisdom of the pro-
moters in not attempting their operations on too ambitiouss
scalo, Sti], the flourishing condition of the Manchester
Printing Soclety shows that a large undertaking can be suc:
cessfully conducted on the democratic system, certalnly
where the range of production is limited, and individual
exertion on the partof the workmen is of more sccount than
of great oxecutive akill atthe hend. The Coperative Print.
ing Bocloty, rocently established in London, however, hins not
turned out no well,

The most important experiment in ctoperative production
(hus far attempted In England {8 that of the Ouseburn En.
gine Works. Itn experience hns not been favorable to the
system when applied 1o varled and complicated undertak.
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ings. Great diffioulty has been experienced in dealing with
the different olassea of workmen, and in the adjustment of
rates of wages, Men brought up to one trade naturally find
it hard to estimate the dues of those practising an entirely
different trade; and when they are required to assign higher
wages than they can hope to receive, to men whose superi-
ority they are unable to appreciate, the difficalty becomes all
but insnrmountable. The practical result in the Ouseburn
Works has been n strike for higher wages in one of the
departments—one of the evils which clioperation was spe-
cially expected to prevent. The soclety also suffered severe
losses through mismanagement, the taking of orders at too
low o prics, and other errors, due to lack of technical and
practical knowledge on the part of their chief adviser, who
was more of a philanthropist than a man of business.

As in other countries, so in England, success In clopera-
tion seems to ba limited to moderate undertakings. When
the business is of a kind that cannot bs carried out advanta-
geously on & modest footing, the coperative principle is
bast applied to the execution of parts of the work; in this
way the system can be made available in the largest under-
takings, after they have been suitably subdivided, the gene.
ral administration remaining in the hands of an individual
OWner or company.

As Mr. Bragsey observes: Where no special personal influ-
ence is needed for the purpose of securing clients and cus-
tomers, and where the internal economy of the establishment
can bs conducted by a regular routine, there will bs no dia-
adyantage in the management of & board or council. But
when no transaction can be completed without long and
difficalt negotiations: when an undertaking is of & kind that
cannot be conducted in accordance with fixed rules, and the
emergencies which must, from the nature of the case, arise
are always unforeseen, and must bs met on the spot by an
administration upon whose skill and conduct all will depend ;
in such a case the cdoperative system pure and simple be-
comes impossible, and the attention of masters and workmen
wishing to work together in friendly alliance should rather
be employed to devise schemes whereby the equable distri-
bution of profits among the workmen may be combined with
the necessary concentration of authority in their employer.

Perhaps the most noteworthy alliance of this sort is that
in connection with the collieries of Messrs. Briggs. To
avoid, if possibls, the delays and losses incident to strikes,
this firm voluntarily took their miners into partnership some
yeara ago, dividing the profits above a certain amount annu-
ally among the workmen, in proportion to their several earn-
ings, Last year nearly seventy-five thousand dollars in gold
were so distributed &3 che workmen’s share of the proiits,
soveral receiving as much =s thirty pounds ($150) each.
About half of this sum has been returned to the company in
premiums on shares applied for by the miners. Inasmuch
as the owners receive as high a rate of interest on their
investment as they had ever made in their best years before
the workmen were given an interest 1n the profits, while the
risks and annoyances formerly arising from strikes and
labor quarrels are entirely avoided, it is clear that the alli-
ance is mutually beneficial to all concerned.

The experience of Messrs. Fox, Head, & Co., who adopted
a similar plan eight years ago, has been quite as favorable to
this mixed gystem. Their plan secures to every person em-
ployed a pecuniary interest in the success of the business, as
far as possible in proportion to his services. Every one
engaged, whether ap laborer, clerk, foreman, manager, or
partner, is paid at the rate customary in the district for his
particalar work, The eapitsl employed is remunerated by a
specified rate of Intersst. Provision is made out of the
profits of manufacture for kesping the works in repair, and
to cover renewals and depreciation, and a fund is maintained
a8 & provision against losses by bdd debts. This done, the
surplus profit is annuslly divided into two parts; one to be
paid to the capitelist, the other to be divided among those
employed, in proportion to theirearnings. The sums already
divided among the workmen amonnt to between thirty thou-
sand and thirty-five thousand dollara, A superlor class of
workmen are secared, sud they stay longer at theworks than
ordinarily.

o

HINTS TO ARCHITECTS AND BUILDERS.

The late Lord Yytton, in “The Coming Race,” pletured a
condition of society in which mere manual Inbor was per-
formed by machines, so that the only duties devolving upon
men and women were those requiring the use of the intellect,
Although in practice we are far from the realization of that
idea, it is in strict keeping with the epirit of modern pro-
gress, and also agrees with the laws of true philosopby. It
will be generslly admitted that the reasoning powers of man
ars his most yalusble possessions, and thut undue musculsr
effort ia not favorable to their development. [t will likewise
be gensrally conceded that the invention of machinery which
legeens manual labor and cheapens the operat'ons in which
it 1s employed, contributes directly to the prosperity and
intellectusl advancement of the human race. The savage
carries on commercial affairs by trangporting articles of irade
on the backs of men or in canoes impselled by oars, Wagons
drawn by beasts of burden, and vessels moved by the force
of the wind, mark a second stage of progress. Then come
rallronds sl stenmers, atill further facilitating the operations
of trade; and it is not impossible that these modes of trans.
port may be displacsd by still grenter improvements. With
ouch of thewe chunges the world becomes better and richer,
#0 that thers is grest encoursgement for showing how im-
provements may be made, wherever it seems posalble,

No one onn have walked through this city with observant
oyes nud have falled to notice the tendency, in constructing
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new buildings, to placa the foundstions n little lower, and
raige the roof a little Ligher, than in former structures, An-
other fact will also strike him: that It frequently takes noarly
a4 long to make the foundations (meaning the part bolow the
sidewalk) of o modern bullding, ss it doon to complete the
superatructure; and he has doubtless often considered
whether it might not be possible to devise some method by
which this operation could bs quickened and chespened.
Of late years many improvements have been adopted in the
building trade. The pleasant occupation of the son of Krin,
who told his friend that in this “illigant country " all e had
to do was to ** put some bricks in a little box, and go with
them up a high ladder,” is fast disappenaring. The elevator,
which has done so much in incressing the hight of modern
buildings, has been introduced to carry up the materials of
conatruction, so that it is now not uncommon to see ons or
two horses or & small engine doing the work that was for.
merly performed by a score of men., This s very wall na
far as it goes; but further improvements are demanded.
Take, for example, the cage of the basement of & building
which requires an excavation to a depth of thirty or forty
feet. Ordinarily, the hole is dug in ghelves or terraces, so
that the workmen can throw the excavated material from
the lower part to the shelf above, whence it will be thrown
by another set of workmen to the next shelf above, and so on,
until it reaches the surface, and is shoveled Into carts to be
carried off. In this maoner the bottom is finally reached,
and then, as each successive ghelf is cut nway, o platform of
boards is put up; and upon this the dirt iy thrown, to be
tranaferred as befors, by different sets of laborers, to the
carts. If any one who has a little time to spare will witness
an operation of this kind, taking pains to notice the contents
of a cart, and the various manipulations these contents pass
through before they are ready to be carried off,a very simple
sum in arithmetic will convincs him that this excavation is a
tolerably expensive affair. Take, for instance, the case of a
foundation forty feet below the surfacs, in which the male.
vials will have to be transferred, from platform to platform,
at least six times, and then once mora into the carts, making
seven transfers in all, and requiring seven times as many
men as would be needed if the dirt could be shoveled di-
rectly into the carts. This mode of stating the problem will
doubtless suggest the idea to the attentive reader to let the
dirt ba shoveled directly into the carts, and avoid sll these
transfers. It would uot be difficult to sccomplish this.
Usnually, in such an excavation, as s=oon as the bottom is
reached in the center, a crane is set up to be used in moving
foundation stones, etc., into their places. Now, when the
excavation is made to such a depth that a transfer of dirtis
requirad before it can be thrown to the surface, let the crane
be brought into requisition. A small steam engine connected
with the hoisting gear will furnish the power for raising and
lowering weights. Let, then, the cart bodies be so arranged
that they can be dotached from the axles, lowered to the
place where the workmen areexcavating, and, when filled, be
holisted and sgain connected to the wheels. An arrangement
of this kind would effect a radical change in the time and
cost of deep excavations, and it seems strange that it has not
been adopted ere now, Of course, a mere outline isattempted
in this article, without much attention to minor details. It
might be found better, for instance, instead of detachiog the
cart bodies, to shovel the dirt into boxes, so that it could be
hoisted out and dumped into the carts; or still some other
method might be preferable. It is only intended to lay stress
upon the principle that it is always better and cheaper to
perform work by a single operation and with a single gang
of men than by several. It is quite likely that there are
mapy other details of the builder's trade that could bs im
proved. No matter what they are, however, they will be
performed correctly if they conform to the principles of using
the cheapest power and the fowest number of operations pos-
gible. Architectsand bullders are deeply interested in carry.
ing out thess principles, since the cheapening of construction
is sure to incresse their business, It may be added that the
principles given sbove are equally applicable to all opera-
tions in which muscular effort Ia required; sand the moat
guecessful business men are those who apprecinte this fact,

-
PNEUMATIC BURIAL,

Giraveyards exlating In the midat of thickly populated dis.
tricts have been pronounced by ennitariaos the world over »
gource of digeage, nnd hence n standiog menace to the peopls
in their vicinity. In many of the citiens of Kurope, whers bury-
ing grounds within the corporate Hmits are muoh mors com
mon than in the newer towos of our own country, the effect
of the promulgation of the above knowledge has been a
wholessle removal of the dead to new cemeteries situnted
far in thepuburbs,  This proceeding haw resulted in o largely
fpcrensed outlny necenmary to defray the expenso of n pro.
cosslon and more extensive funeral paraphernalin; while In
Roman Catholie countrles, whers It In customary tor mourn.
ori to follow the body to the grave bareheaded, It hoy onuned
much personsl lnconvenlence, owlng to the length of the
journey, ininclement wenther, Accordingly, various sohemes
have been suggested to avoid the above mentioned ditieul
tles, among which plans in that of transportivg the dead by
menns of pneumatio tubes. T'hin iden has boen logenlously
and ably worked out by Mr I'. Von Faelbloger, an necom
plished engineer, and Mr, J, Hubels, an architecy of Vienna,
und by them submitted to the muvloipsl councll of that olty,
We have been favored by Mr. Von Felbloger with coples of
the working drawioge, and u description of his plan,

It 1s proposed to orect u great monumontal hall or templo,
which Is to be divided into three portions, & middle hall and

two smaller ones, tho formoer o bo devoted to the use of
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Roman Catholies, nnd the Intter respectively for Protestants
and Isrnslitos, Thowe apartments will bo subdivided Into
chapels suitably furnishied nnd decorated,

On » funeral taking place, the body In its coffin will be
deposited in & sarcophingus In the center of ons of the cha-
pels, and the ceremony prosesded with, At the conclusion,
the chief mourner touches a sprivg, when the sarcophagus
inks nolnelosaly through the floor, This corrssponds to the
public burlal, a, o far as the mourners are concerned, they
Lave nothing farther to do with the body. On its arrival,
however, in the cellar, men stationed for the purpose attach
n check to the bler, showing to which cemetery it is to be
forwarded, and place the body, with three others, 'n an fron
car which fits in a subterranean tube, running on tracks
placed therein, after the plan described by us as followed in
the construction of the experimentsl section of the pneu-
matic rallway under Broadway in this city, This tunnel in
Viennn will be 15,000 feet long, and the carringes will be
propelled through its entire length, by menns of a blast of
compressed air, In about ten minutes,

The tubes are so arranged that the car can be started off
to any cemetery by a separate rond. On reaching its desti.
nation, & spmall bullding erected ns & terminos, the bodies are
removed and buried by officials in the places previously de-
sigoated by the relatives of the decessed.

The estimated cost of establishiog thia plan in Vienna is
$500,000. This provides for & tunnel about five feet in
diameter, s 150 horse power engine, and all the necessary
machinery, and buildings of remarkable architectural beauty.
The latter it is proposed to locate in & prominent portion of
the city, and to surround with a large and handsome gar-
den, so that the gloomy aspect and associations genersily
peculiar to funereal edifices will be avoided.

COMPRESSED AIR MACHINERY.

A paper on compressed air machinery, recently read by
Mr. William Daniel before the British Institution of Mechan-
ieal Engineers, is a valuable contribution to our Enowledge
of a class of mechanism, regarding which trustworthy in-
formation is not abundant. A very complete series of expe-
riments was conducted by the aid of an air compresser
having two steam cylinders, each 16x30 inches, working
compressing cylinders of like dimensions, and the whole
mounted on & receiver 24 feet long by 5 feet diameter, which
formed the bed plate. After the compressed air wasled to =
portable engine and there cooled, it was admitted $5 two
cylinders, 10 by 12 inches, which drove an engine working &
friction brake. By means of indicator disgrame, taken from
this last mentioned engine, as well as from both the steam
and air cylinders of the compresser, s record was obtained
of the lozses of power which took place at various stages.
From the data a table was compieted, the results of which
show that, when working with air at 40 lba. pressure, the
usual effect obtained on the brake was only 25} per cent of
the power indicated on the steam cylinders of the air com-
presser, while with 34 lbs. pressure the efficiency reached
27 per cent: with 28 lbs., 28 per cent was gained; with 24
1ba., 35 per cent,and with 10 Ibs., 45) per cent. The loss
of efficiency due to increased pressures may be ascribed to
the conditions of the experiment and the incressed loas of
heat from the air, attendant upon the higher degrees of com-
pression.

Mr. Daniel advocates the use of compressed air machinery
for mines, and points out the economy which must result
from the fact tbhat, when the motor is idle, there iz no loss
except the interest of money expended on the machinery,
which is much less than that incurred where avimal power
is omployed. He also suggests that the ventilation of the
mines would be improved by the discharge from the engines,
while the air, belog always availabls in the pipes, conld be
used to dilute an outflow of gas.

The discussion of Mr. Daniel's paper elicited a number of
practical suggestions, Mr. C. W, Slemens pcinted out that
the development of heat during the compression of air might
be avoided by the injection of water into the air comprassing
oylinder, this water taking up the heat as fast as it appeared ;
while the formation of ice in the engine cylinders might be
prevonted by similar means, the water in this case giviog up
heat to the air during the expansion of the latter. Mr. Firth
ntatod that he had got rid of any diffioulty with ice by en-
larging the exhaust openings. Mr. Brotherhood deacribed his
thres cylinder engine, ns nged for working the Whitehead fish
torpedo. This had three oylinders, each 1} inches by 1§ inches
stroke, driven by o pressure of 450 1ba. per square inch, ad.
mitted through w reducing valve from a reservoir of air,
stored at 000 1be. por wquare inch. This engine had run at
9,225 rovolutions per minute, developing 24 horse power, or
028 horss power for each pound of its weight. Mr. Cowper
suggonted that radiating ribs, cast on the cylinders of air
comprossers or of englnes using compressed air, might serve

:‘ho purposo of fucilitating the emlssion or absorption of
ont,

A CieAr GALVARIO BAtrEry —Mr, W, M. Symons pro.
poses & choap but convenient galvanic battery; esch of the
#ine platos was two inches square, and covered with fustian
or other fabric,outside which thick copper wire was wound to
form the other plate; the excitiog liquid was weak chlorlde
of zine, Pairs of plates thus made could be arranged in

serles to forma battery to glve out wank currents { t
length of time, S

PRy, with three milllons of people (a large part Indian)
lian twonty-aix newspapers. These are publishoed st Lims,
Callno, Cugco, Iquique, Tacus, Puno, Arequips, Trujillo,
Plurs, Chiclayo, Cajamarca, Tarapacd, Ica, and Ayscucho,
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HORIZONTAL COMPOUND ENGINE,

Nearly ovory duy wo hear of gome novel application of the
compound prineiple in steam engioe bullding ; nod the inte
rest of the engineering profession in this construction Indu
ces us to publish (on the opposite page) a plan and elevation
of a borizontal compound engine, recently built by Mesers.
Hathorp, Davis & Co., of Leeds, Eogland, for use in a large |

cement factory on the bank of the Thames.
herewith complote details (in section) of the condenser.

The Engincor, to which we are indebted for the engra

vings, says: Toe engine isof the fly whosl type; the hig

pressure cylinder is 12 inches in dismeter, the low pressure
cylinder is 28 inches in dinmeter Jeogth of stroke is § fest. The

valves of the two cylinders are outside,

HATHORN

cylinder has an ordinary main valve and sn expansion valve,
with & hand wheel adjustment, so that the cut.off can be
altered when the engine isat work ; the high pressure valves
are actuated by a separats shaft worked by a small iy crank.
This eogine hes both ivjection and surface condensers,

In the gurface condenser the tubes and tube plates are of
gun metal; the tubos are packed—ns shown in the illustra.
tion—simply with india rubber rings, ‘I'his engine has been
working for upwards of nine months, with an average con-
sumption of 24 1bs, of coal per horse power per hour. The
boller Is & 50 horse power Howard, snd supplies plenty of
steam to drive the engine when indicating 150 horse power.

BOLAR RADIATION THERMOMETER.

For the purpose of measuring the lotensity of sunshine,
various kinds of thermometers have bron,
and are still, employed by meteorologista.
The thermometric fluld is always moroury
for these instruments, because spirit is too
volatile at great heat, An ordivary ther-
mometer would merely indicate the inten,
sty of solar Liest at the instant of observa-
tion ; hence, nelf-reglstoring maximum ther-
mometers, which show the highest degres
of heat during the interval of exposure,
are geverally ured,

Notwithistanding the progressive modifi.
cations made in solar radiation thermome.
ters, even those in vacuo frequontly give
discordant indications In the same condl.
tions of exposure as regards time and
place.

In 1878, Mowsrs, Nogretti and Zambra
invented & special contrivance, shown In
our engraving, taken from Enginecoring,

the extent of the vacuum, It conslsts of & small mercarial
tube and cistern gage (s mioisture barometer) inserted in
tho jacket, Thls gage shows at any time the pressure of sny
alr or vapor which may be left laclosed. Asits tube is very
wmall, the mercury will be depressed a cortain extent by ca-
plllary action, and so it will Indicate too little rather than
otherwise. Posslbly the presence of mercurial vapor in the
vacuum may prove objectionable; for, by continusl heatings,
the mercury will vaporise out of the cistern, and may con-
dense in pome other parts of the jacket. Iunstruments fitted

We also give .

The high pressure

ZHLARCED SECTION OF VALYE

CNLARGEQ SECTION OF TUBES
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E————
with theso gagoes show, however, that, as the best makers | abundance of hydrogen at (Lat epoch, Our sun, Aldsbaran
have al ways aflirmed, the prossure is reduced to ), part of | Arcturus, are among the yallow stars. In their spectea the
an atmosphere, that is, to & quarter of an inch of mercury, | bydrogen lines are loss developed, but the metallic Jines are
and even less, It is possible to reduce the pressare within | fine and numerous. The colored stars sre not so bot and are
one fiftieth of an inch, without resortiog to the Torrleelllan | older. In coosequence of their sge, they emit less vivid
| mode of producings vacuum, which, excepting the presence | ligh’. In them there Is 1t s or no hydrogen. Metallic lines
of mercurial vapor, msy be regarded as perfect. alound, but one also finds “hasnsiled spaces like the lives of

The Lights of the Heavens,
The spectroscope has explored the far.off space of heaven,
h | The light of hundreds of stars has been aovalyzed and nebulm,
scarcely visible, have had the quality of their indiations re.
vealed by its aid. The light, in som» cases very feebls, with

which a number of stars shine, gives a gpectrum with dark

VERTiCAL

compounds. The temperaturs being lower, these latter can
oxist whether they consist of atoms joined to others of the
pame kind, or whether they contain groups of heterogeneous
atoms

Asto matter, it s everywhere the same, and the hydrogen
of water we meet with in our sun, in Biriue, and in the
nebulw, oy  where it moves, everywhere it vibrates;and

lines like the solar spectrum, and this fact proves to us that
the constitution of these stars is like that of our sun. Alde.
baran sends us records of hydrogen, magnesium,and ealciam,
which abound in solar light, but also those of metals which
are rare or absent, as tellurium, antimony, and mercury.

Nebale,twenty thousand times less brilliant than a candle at
a distance of 13,000 feet,bave still given a spectrum ; for their
light, although feeble, Is very aimple in its constitution, and
the spectrum which it gives consists only of two or three
bright bands,one of hydrogen, the other of nitrogen. These
nebule, which give a spectrum of bright lines, are those
which the most powerful telescopes cannot resolve; thsre is
an ‘‘abyss’ between them and resolvable nebulw, which,
like ordinary stars, give a spectrum with dark lines,

& C0.'S COMPOUND ENGINE—THE CONDENSER.

these movements which appear to us inseparable from atoms
ars also the origin of all physical and chemical force.—W
Wurtz.—Proceedings of French Association.

White Opaque Glass,

One of the most interesting and important kinds of colored
glass, says Philip Fiecher, in the (ashutle, is the so-called
““bone glass,"” and yet very little has been said about it in
glass litersture, Its name hints at its composition and
nothing more, especially since cryolite has come to be used
in the manufactare of glass. This kind of glass is used for
lamp shades and globes to protect the most important organ
of the huwan body, the eye; aud formerly it was both rare
and expensive. Cryolite, however, has effected as great a

What an effort of the human mind! To discover the

revolution in the mapufacture of white glass as petrolsum
bas in the means of illumination. What
part the chief constituent of the bone, the
phosphate of lime, played in the manufac-

ture of the bone glass was not exactly un-

NEGRETTI AND ZAMBRA'S SOLAR THERMOMETER.
for depriving the lnstrument of all uncertainty regarding

constitution of stars of which the distances are unknown,
of nebulw which are not yet worlds; to establish & classifi-
cation of all the stars, and still more 1o guess thelr sges—
ali, tell me, is not this & triumph for Scienca? Yes, we
have classed them according to thelr ages. Stars colored,
stars yellow, stars white; the white arethe hottest and thoe
youngest ; thelr spectrum is componed of & few lines only,
and these lines are dark, Hydrogon predominates, Traces
of magnesium are also met with, of iron, and perhaps of
sodium ; and if it is trao that Sirios was a rod star in the
time of the anclents, it owed perhaps its tint to the greater

derstood, and a still thicker veil is drawn
over the action of the fluoride of lime, sods,
and alumina, known as cryolite. Itis to
offer some explanation of this sotion that
Figcher takes up this interestiog branch
of the glass industry, Phosphoric scid is,
at high temperatures, a very powerful
ncld—s0 much #o that no other scid is able
to displace it. Hence we may reasonably
suppose that the phospbate of lime re.
mains suspended, as such, in the molten
muass of glass, This, too, is indicated by
the fast that when An excoss of bone dust
is added to the glass, or on suddenly cooi-
ing it, it is rough on the surface; but if the
glnus hasthe proper constitution,it remaing
perfoctly smooth, How may the action of cryolite be ex-
plained? The power of hydrofluoric acid to etch glezs and
render it matt s well known, and depends on the decompo-
eition of the silicates, taking from them a part of the silles,

sud the soda or potash, #0 aa to form a compound known a8
fluosilicate of soda or potash, and then flying off in form of &
vapor. We all know that this takes place, to a greater or
less extent, in every cold, completely formed glasa; how
much easler and better would this process take place under

the wgisof heat? Thus the phenomenon appears to & greater
degreo in the process of fuslon,
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DENTISTRY.IN THE UNITED STATES,

NUNDER 3,

DENTAL FILLINGS.

Of the varions materinle used to fill cavition In teeth, the
priveipal ones Are gold, tin, amalgams, and cements. Of each
of theso there are difforent qualities and makes. Of gold
foll filling thero are threo principal manufacturers, whose
goods are #o nearly allke that there is but little choice. The
dentist prefers the softest metal. Many practitioners, not
finding the foll sufficlently soft for their taste when pur-
chased, anneal it over the flame of a apirit Iamp before using 1
ft. When thus manipulated, it is more oaslly packed, can |
be condensed betler, and the particles adhere to each othnr[
as though welded; thus making a filling almost as solid as
if the metal had been melted, and poured Into the cavity,
Another kind of gold used for filling is the ‘‘ crystal sponge
gold,” eo called from ite having the appearance of a crysial
ized sponge, This is used principally for ““ building up "
teeth which bave the crown destroyed. For a successful
operation, this gold must be condensed by either automatic
plugger or hand mallet process. Any attempt to condenso
it by band pressure will fail, an the particlea will “bridge,”
thus leaving the filling eufficiently porous to absorb the
aolds of the mouth, which would thus find their way to the
walls of the cavity and continue thelr destruction. This
metal can be condensed to m great degree of eolidity., A
patient who had the six central teeth built down with it (he
bad broken the natural ones) used the gold front teeth for
cracking shell barks, in preference to the natural back one ;s
and they stood this rough ueage for four years, and no
doubt would have continued to do so longer, had the pationt
lived. Tin as a filling is used asin foil and in amalgams,
Ass foll, It requires as much manipulating as the gold,
though it I not ss durable; and the profit to the dentist
not being in proportion to that on the use of gold, it is
peldom used. A filling of tin foil will not retain its bright
appearance and smooth surface, on account of the corroding
action of the heat and acids of the mouth. Tin united with
silver makes & good amalgam for temporsary fillings. There
is quite a number of different formulas for making amalgams,
which are, as a general rule, composed of silver and tin,
Some are of silver and cadmium,others of cadminm and tin,
The metals are melted together, cast into an ingot, and made
into Siliogs, which are sold to thedentist. Having prepared
the cavity to befilled as for other filiinge, he then mixes a
small quantity of the fillings with sufficlent quicksilver to
make a thick paste, which he puts in a cloth,and by pressure
#queszes out all the superfiuous mercury. The silvery look.
ing mass that remsins in the cloth is plastered into the pre-
pared cavity as quickly as possible,and in & few minutes sets
sufficient]y bard to receive s burnishing. This filling, when
properly prepared and used,makes a good temporary filling ;
but unless done by an expert,it becomes & useless,crumbling
maszs. Though this is called a temporary filling, and is used
ns such by the profession generally, I know of two lower
molar teeth still in use, that were filled with this amalgam
fourteen years ago. The bone cements are ususlly nothing
but chlorides, sulphates, snd oxides of zinc. They are tech
nically termed *‘ o8 artificiel ” or artificisl bone, and are put
into 1he eavity like mortar, with a spatula.shaped instru.
ment instead of a trowel. Ina short time, the material pots,
and, as iu the case of amalgams, if ingerted by & competent
person, it Is & success. Otherwise it isa fallure, as it will
in thet cage shrink from the walls of the cavity, bs ncted
upon by the secretions of the mouth, and sometimes wash
ou! during the process of cleansing the teeth. There ia but
a irifling difference in the amount or quality of fillings used
in the warious eections; the gold being predominant, and
the amalgams and cements standing side by slde. There
are about forty gold filliogs to one plastic filling, One dental
depot sold of gold foll in one year 057 ouncer, which, at the
ususl rate of £36 per ounce, makes $34,452 paid for gold
plogs by the dentist. As each ounce of this mass will
average twenty-three fillings, snd the cost of fillings aver
ages six dollars, we find that the public paid for useful and
oronmental repairs to the teeth (made with what was sold in
one year, by one business houne, of one single article) the
sum of §182,006. About £1,000 was also pald for amalgam
and coment Sllings, according the usual proportion. Some
practitioners utterly refuse o use snything but gold; and
if the walls of & cavity will not sustain the pressure of in
serting & gold filllog, they will cut off the crown of the
tooth, snd set & pivo: tooth, or build up with sponge gold,
The plastic fillings are used principally by the lower clnssos,
chiefly on sccount of the price; the proportionste rate of
charges being §1 10 §100 for gold, and from 25 cents to §5
for piastic filings per cavity,

Correspondence,

Locomotives and Steam Cars,
To the Bditoy of the Beientific American :

In your {ssue of August 22, it was stated, In an artiols un.
derthebesd of ** Bleam ( ‘arn,” that the locomotive ought ta be
more of s gulde {oy bullders of steam cars and other steam
vehiclen, on acoount of Its low center of gravity, its excel
Jent boiler, ete. The great problem, of course, In to so pro
portion sod eombine the varlous parts that the machine shall
do the most work with the Jeast posaible repairs and fuel
To this end some of the lnlir)wh,,' are epsontial

First, and most iImportant, (s & low center of gravity, na
above stated, 1

*wnd: The connecting bar between the plston rod and

erank si 1 be as long s the machins will possibly adm it
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rom olght times to ton times the lengih of erank, if ponsi
ble—In order to reduce the pressure of the slides upon their
uidep, and hence their friction and wenr, to n minimum,
Phird: The length of the platon should equal half ite
dismeter at lonst; if itelength fully equalled its dismeter,
its durability and economy would be still greater. Itahould

bo cast In one plece, and made hollow or in cup form, to in.
gure proper lightness, It gahould be fixed permanently to the
pinton rod before the last chip is turned off ; then It should

be fitted as snugly as possible to the bore of the cylinaer, sud
yet It must work without chafiog. A good practice is to surface
such pistons with a shell of hard Babbitt or other componi-
tion not linble to chafe, and which may be eaaily ronowed. If
packing riogsare used, they should be of the simplest pos.
sible make: two simple rings of steel or mome othier hard
materinl, sufficiently elastic to admit, after being cut at
one point, of being eprung into a single groove midway of
the piston, the rings, of course, being placed roasto break
joints. They may be held in position by a single dowel pin
get in the piston beneath eachring. The loss occasloned by
the escape of steam around a piston of the above description
would be far less than the loss resulting from friction in at
tempting to keep & piston steamtight by set screws and
springs (tbe old wuiy), or by steam pressure,

Fourth: The bearing surface of the glides should be am-
ple. A good rule is to make their combined upper and low-
er surface equal the piston area, For instance, a piston of
soventeen inches dianmeter hag an aren of two hundred and
twenty-reven square inches; one fourth of thisis about fifty-
six squars inchies for each of the four faces of the slides,
as usually made,

Fifth: In the plide valves, considerable economy would
doubtless result from n alight modification in the valve sys-
tem. It now takes, to fill the passages, a (Fig. 1), between

the valve, b, sand the ends of the cylinder, sbout Hve per

cont of the steam used : if the valves wore arranged as shown
in Fig. 2. this five per cent of sleam and fuel would, »f
courne, be maved, (This 1ustration was drawn from a ata

tlonary engline in Worcester, which han this new syatem ol
valves It will be seen that there are two slmple plate

yalves at each end of the cylinder, the inlet valve, ¢, and the

dischinrge valve, d; s Indieates the piston and its rod, the
view beinga central section at one end to show the Arraogy
ment ; the valves, ¢ and d, are driven by the rockers, 0
which work in the top of two standards, H, the valve gtemy
bolng jointed, at ¢, to the links, &, The arrangement iy
slmple and perfectly applicable to the link motion of the
present locomotive; it would only be necessary to conneet
tha valve rod to the point, i, of oneof the rockers,7. Thix
arrangement would not only caure a direct saving of five
por cent of the fuel now used, but would render the action
of the steam upon the piston more direct and efficient;fs
would also reduce the steam pressure upon the back of the
valves to less than half its present amount.

! Sixth: Much better provigion should be made for free.
ing the boller from sediment; the narrow water space around
| the fire box angd the bottom of the cylinder of the boiler un.
idur the tubes are liable to become so clogged with foul mat.
ter ns not only todestroy much of the most valuable gene.
rating surface, but to cause irreparable damage to the boller
from excessive heat. Oneor two blow.off cocks are of very
little use. Their influence extends but four or five inches
either way from their openings; hence it would require at
least 8 or 10 two inch cocke around the base of the fire box, and
as many more in the cylinder of the boiler under the tubes
to insure anything like a tolerable freedom from sediment;
and even then, I think that in many localities gediment
would still sccumulate between the cocks. But as there
are gerious objections to numerous blow-off cocks, the only
pafoty seems to be in serew plugs judiciously placed and
used, Two plugs ghould be placed at each corner, even with
the bottom of the water gpace around the fire box, so that
a scraper may be passed entirely through from corner to cor-
ner, both laterally and fore-and-aft. A screw plug should
algo be placed exactly beneath the tubes in the cylinder of
the boiler near the fire end, and another in the tube shest
under the tubes in the emoke chest. The most important
item, in connection with this screw plug system, is to cause
these plugs to bs removed from three to six times a year,
or as often as the nature of the water demands, and, by
means of a scraper and a powerful jet of water, to thorough-
ly cleanse the boilers from sediment; this should be one of
the most imperative dutiesof the men in charge.

Again, as you state, a low center of gravity is of the ut.
most importance in the make.up of afirst class steam car,
and this applies with equal force to all rolling steck. The
narrower the gage of the track, the more imperative is the
nocessity of a low center of gravity. The reason isobvious:
The lower the center of gravity of a car, the more steady
will be its progress upon the track; and the less the lateral
strain upon the rails and rupning gear, the less the liabili-
ty of its leaving the track, and the less the liability of its
overturning when it does leave the track. These facls are
sufficlently trite and self.evident to need no comment.

Our present passenger and freight cars are susceptible of
much improvement in this direction. The roof and the up-
per portion of the body might doubtless be reduced In weight
one third and yet have ample strength for all that is re.
quired of this portion of the car, namely, protection of pas.
sengers and freight from the weather, and the safe passage
of the brakeman from car to car on the roof, The running
gear and the bage of the body is none too strong or too heavy
now, perhaps; but from the bage timbere, the welght of the
frame ought to diminish quite rapidly to the roof, not by
offsets, but by gradual taper. The disgram (Fig, 8) presents
this idea to the eye. Our car builders and intelligent railroad
men recognize this idea, of course, but they do not carry it
out perfactly in their practice. When this point shall be
gained, an important economic result will have been at.
tnined.

If the body of a car could be dropped so as to bring the
floor within two or three inches of the axles, this economic
result would, of course, be still further enhanced ; the wheels
would not project through the floor sutficiently to interfers
much with the seats or the loading of freight. A simpleiron
cap over each wheel would make all safe Inside the oar,
This change would, of course, require some alteration in the
truck frame and the housing of the wheel boxen; neverthe.
less it geomn to be an alteration which is perfeotly practieal,

Any change in our present system which seems to indl.
cate an important improvement in the stabilivy, safety, and
sconomy of our rolling stock is worthy the candid congidera.
tion of railroad men, F, G. W0oODWARD,

Tides of Lakes and Lakeolets,
To the Editor of the Soientific American:

41t is said by most nutbors on tidal theories that there can
be no tides on Iakes, for the reason that the moon’s attrac-
tlon is equal over the whole surface of water. I hold that
thore is a tide ralsed from every body of water on earth, It
in impossible for the moon to ralse a body of water from the
earth by Its attraction, but it counterbalances or nentralizes
a portion of the earth’s attraction for the water, in conse:
quencs of which the water becomes lighter and the lowor
portion not wo much compressed. Hence, on account of the
olastiolty of the compressod water, the diminution of com-
pression is followed by an expansion which drives the super:
incumbsnt water upward, Thisis a nataral principle which
bolongs to all bodles of water, although the effect is fmpar.
coptible If the water be shallow and not connected with very
deop water,

By this theory (of my own) I account for the very cone'd.
arabla tide that rises on Eagle Lake in the northern part of

this State, The lake is very deep and has pover been fa.
LA Paywrrs LILLAND,

thomed.
Callforzia College, Vacarille, Cal
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Mardening sand Tempering of Tools, s wath . rougho g W ‘ - " 3 : ) " ? p
To the Editor of the Soientific American : may R YR AR B ode “id | wid : : _ od rve b
I have not heretofore objected to any of Mr. Hose's pr in th shape ng. and hres ’ ' 1(a r 8 :
coanes, as such, bot have staled merely that In any of th : (Lot : shank o Wae ol de Y . g from
usual methods, the claments of time and access of alr are " y & . . a arly | 8 tal { .
Important ones I do now, however, object to the od 1) - a Wi
method, the sand bath, and to the heated lron In contact ay be | . v .
with the plece to be tempered . 2w . o ard. t s palr of ce
A tube hoated 10 redness in sn ordinary forge fin r in | ters upon which the dis may be at soo of wire In : .
fact In any sort of fire, If not loog enough to project as both | the other hand Other 1 iifications of those may be . ereine
ends beyond where it Is possible for the products of com. | to conform to the ool or plece required to be tempered wt be O . ApDa . :
bustion to enter. will vitiate a result predicated upon tha| Of course, where a number of similar pleces are to | sitlon of 1h s
pered by this method, it Is nocessary to have two lrons i: l s Wenow n ' y LY
fire, or.rather, one in the fire while the other is In use | obta i P slar ’ - a '
tw readily be seen that In this method there Is per } . :
{ alr, while the operation ay always be

color produced by the entrance of these gases. If it bs long
enough to exclude the gases, and its diameter s In any rea
sonable proportion to that of the article to be tempered, it
will be very inconvenient for observation of the color with.
out withdrawing the piece often. Any one at all accastomed
to tempering well knows that, to bring to a nice shade of
color any article by & process which requires its repeated re
moval from the source of heat, is very difficult; as there can
be no nicer gradation arrived at than may happen to have
been produced by one of the periods during which the piece
was subjected to the heat, If the zube be so large in diame-
ter as to permit of the colors being readily observed, there
remains the objeciion (which applies to all processes which
require that the color be observed. almost exclusively, under
the light emansting from red hot iron or the yellow rays
from a fire or a gas light) that the color does not appear the
same as it would if observed under white or daylight. The
colors dealt with in tempering, being principally of the yel-
low and blue order, are much modified in appearance by the
Yollow and red rays from the above mentioned sources, To
w0 ure, an expert at temperiong, one who makes it almost ex-
clusively his business, can by continued practice declde what
particular shade In the red hot tube would correspond toa
required shade as seen by daylight; but our object is, or
should be, a method by which any workman may arrive ata
color, correct for a given ool as ordinarily seen,

My objections to the sand bath are precisely those which
Mr. Rose now admits to be its weak points: the difficulty
of determining its temperature, of maintaining it at a given
temperature if such could be determined within reasonable
limits,and the difficulty of insuring a uniformity of tempera-
ture throughout its mass; and, failing to use it successfully
because of the three ditheulties, the absolute uselessness of
attempting to use the color test with it while excluding the
alr from the tool by immersing it in the sand.

The use of a red hot piece of iron in contact with the tool
to be tempered,as advoeated by Mr. Rose in tempering dies is
objectionable,not only because the surface of the die or other
tool in contact with the hot iron is, during contact, ex-
cluded from the air, and the progressof the color forma-
tion modified therebyas advocated in my original com.
munication, but there is also the objection which applies
very particularly to dles; that the end convolution of the
thread, nearest to the hot iron, is liable, and in fact almost
cortaln, to be made hotter than the body of the dle, as in.
dicated by the color of the side exposed to view; and as this
particular part of the die has to bear the brunt of the
work while In use, it is of thelast importance that it should
not be softer than the workman will be likely to regard it
ni determined by the color of the body of the dlo; and this
objection applios of course to any article bhaving thin or pro-
Jeeting members,

The procssa I desire to muggest for drawing the temper of
taps, reamers, and similar forms, and which I have used
with uniform success, is shown at Fig. 1. It counlsts of a
plece of iron, wrought iron preferably—although cast iron is
much cheaper and answers very well—made in the form of a
henvy flattened tubs 5 or 6 Inches in hight, made thin at the
curyss and cut out ns ghown in the figure, The opening re.
quires to be in width at lenst twles the dinmeter of the plece to
be tempered, and in the bottom several channels aro cut or cast
leading to the inside, shown at a, @, a. Theso cbhannels are
for the purpose of admittiog air to paes in and ostablish a
current upward through {ts inside, The chnnonels require to
be quite small,eo that the upward current shall be suthiclent-
ly nlow to insure the air being heated to & very high tem.
perature, it, the plece in Fig, 1, being heated to a bright red
hent, The tap or other plecs muy be held in s sultable
holder made of #oft iron wire, colled so sa to take the shank
within It and extended long enough to form u ring-shaped
handle st the end ; the wire holder is allowed to rest In one
of the depressions at the ends of the apparatus, thus sup.
porting the tap or reamer in the center of the opening, in
which position it may be rotated, moved endwise, or tilted
in or out of the opening,as may be found necessary to estab.

s & sltustion where the lors may be seen by
t will be found that, owing to the fact that
heating of the plece to be tempered is offected princi

pally by the heated current of alr, It will be very uniformly

done; In fact it Is superior, even In this respect, 1o the tube
process

An ordioary fiat plece of iron may be used for many forms
of tools, to advantage, as for lostance in hastening the draw
ing of scold chisel which has been dipped oo Isr or for too

the two from contact. If

long a time,|f care be taken to keep
Mr, Rose will give the above methods s tria), as he bas
promised, | am persuaded that he will
the preference over the methods he has i1l

thereafter give them

istrated

The element of time I have not pretended to be able to
control to any considerable extent, as Mr. Rose would seem
to infer; but I do Inalst that, with any process whatever in
which the color Is taken ss a guide, it must be taken into aec.
count, and the proper allowance made if the operation be
from any cause undaly prolonged or hastened.

62 Cannpon street, New York. Jonx T. HowkiNs,

To Draw a Parabola.
To the Edutor of the Scientific American :

A very convenient way to draw this curve is as follows:
On the principal diameter, Fig. 1, lay off the proposed di
rectrix, D d, and focus, F. With F as a center describe arcs,
a ¢, at convenient distances from each other. From a, eet
offa b equal D F, and draw % ¢ perpendicular to DF 5. Then
will the intersections, ¢, be points in the required carve,

While geometrically accurate, this method has the advan-
tage of being applicable where the usual methods are not
convenient,

Another equally convenient method is an follows:

Lay off D d, and F (Fig. 2) as in the first instance,
and make the distances, F a, a b, b ¢, on principal di-
ameter equal to 2DF, From F a b ¢ draw perpendicu-
Jare to principal diameter. With F as a center, describe
arc D 7; with @ as a center, describe arc n o; with b as
a center, deecribe arc o p, and o continue ss far as ne-

cessary, Then will n op be points in the required curve,
Having determined D F, and drawn the perpendiculars, F »,
a o,and b p, the points n ¢ p may be determined without
drawing the arcs, by taking the root of every fourth num
ber, beginning with one, from & table of square roots, as
shown in the following table, in which D F=X is taken as
the unit:

Fan=V1=1; a o=yb5=2280; b p=40=8; ¢g=
Y18=8'008; dr=V17=4"123; c8 =V =4089 ; £ t=¢2b=
b5; 9 u —{/20 = 5085,

By the ald of this table, sufficiently extended, and the

principle {llustrated in Fig. 1, we may readily draw any de-
gired section of the curve, on any scale, as shown in the fol.

lowing example: On the principal diameter (Fig. 8), the

Fia. 3.
nopy r.

et -

the other lines may be lald off 190 inches from each other,
as described

As b n In the 40th perpendle te leogth w
equal 49 x 4-+1 =¥ 107 =14085 u ches) an In this
table

b n v 197 =14035 y 201 1) V2
143817: ¢ 9 Y200 =14 456; 1 V2 {094

217=14730; At ye31 14860

Proceed in this manner as far as re« nwmicd
that the unit of this table la D F (Fige. 1 and This last
method, though requiring covsiderable calculat in the

most accurate in practice, and therefore the best
cases as the example given F.HR
New Britain, Conn.

- -—
Veslcatory FPotato Bugs,

To the Editor of the Scie néific American,

In your article on bugs on page
you say, referring to the alleged fact that potato bugs area
good substitute for the Spanish fly: “This is in
but, unfortunately, not authenticated.” Be

| putting in my oar where there is no row

| that your error consista in not diseriminasi
lent bugs. That the Colorado bug is valu
purposes, I am not aware; but any one wh
the long striped bug, somewhat resembl
bug (cantharis vitatis), will find to his grief
exceedingly active vesicant. During the war, wh
South ) we were obliged to utilize our home productions, we
found this insect to answer all the purposes of its Spanish
cousin. Any one who does not believe this can easily test
it by visiting Virginia in July, and mashi
bugson his arm. If it does not blister, I will pay his ex.
penses for the trip.

Alexandria, Va. J. B.

Bees and Honey.
To the Editor of the Scientific American :

I think that H. W, S. (SCIEXTIFIC AMERICAN, page 148,
current volume) will have very little trouble in finding a
market for strained honey, if he will be very clean in all his
operations, and, when it is convenient, invite in some of his

17 of your current volume,

o

r one of th

HoDpGRIX.

probable customers to see him manipulate, explaining the
advantages of getting clean honey from the comb, with an
occasional cell of bee bread in it

I have kept bees solely for the pleasure of studying their
habits, and should keep them if I pever got an ounce of
honey from them. Iam a meclanic; but I have had no
trouble in disposing, out of work hours, of a barrel of stralned
honey in a very short time, to persons who, I afterwards
found, were anxious to buy again.

I think that if apiarians considered the wvalue of comb,
they would be more saving of it than they are. Probably
each pound of comb represents ten poucds of honey, which
should not be wasted (to be replaced each year) when it
might be saved. I have thought the bees might be saved
the trouble of msking comb, wholly orin part, by makiong it
of papor and waxing it. If we could not make the whole
comb, the partition in the middle might be made by indent.
ing paper, waxing it, and suspending It in the frames. Thia
would ensure straight combs st least, which are very im.
portant; and with these, an emptyiog machine, and good
frame bives, I think that bee-keeping would be in its sim-
pleat form. Witniay G. BArNEs.

Bridgeport, Conn.

Tue CORRELATION OF FOROES, —Of the varioua forma of
energy exlsting in Nature, any one may be transformed iato
any other, the one form appearing as the other disappesrs.
This is what is meant by ** the correlation of foress” Thus
the rotary power of & wheel, If applied to turn a magnet, is
converted into electricity ; and this electricity, if employed

to drive a wheel, Is changed back into rotary power.
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IMPROVED SOAP ORUTCHING MACHINE,

The invention herewith illustrated is sn improved ma*
chine for mixing or crutching soap. Instead of carryiong its
contente, & defect which existed in the older apparatas of
the same manufacturer, this machine simply erutches, koop.
ing the sosp in & body. The vertical wrought iron shiaft,
which s rotated by the gearing shown beneath, carries a

Srientific Amevican.
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January 6, 1874, For further particulars address the in-.

ventor, Mr. Robert . Davidson, Evanston, Uintah county,
Wyoming Territory,

-

Breeding Torrapin and Freezing Fish,
An establishment hins Intely been started near this city, for
the purpose of supplying to our markets an abundancs of
that grestest of marine delicacles, the terrapin, the artificial

number of cast iron wings, smaller extensions of which pro.
ject to the inner periphery of the containing vessel, Within
the Iatter are also a number of fixed bars
which are rigidly secured, and through
pockets [n the inner ends of which the
shaft freely turns, The wings are con-
structed in a spiral form and work aa a
double acting screw, raising and mixing the
heaviest material from bottom to top. No
air is crutched into the gonp, na the stirring
is all within the substance, #o that it can-
not get & spongy sppearance or become
filled with air holes and blisters. The pro-
duct, we are informed, looks like the best
hand-crutched sosp, and is perfectly smooth
and firm.

In operation the sosp is let into the top
of the tank, and run by steam power for
from four t0 ten minutes; the sliding door
in the bottom being then opened, the ma-
terial is conducted directly to the frame,
placed, as shown in the engraving, to re-
ceive it. All clippings and trimmiogs can
be crutched in with the mass in the tank.
The wings quickly cut the pieces up so that
they dissolve. This is an advantsge of im-
vortance, since it saves throwing the frag-
ments back into the kettle.

The machine is of iron, weighs sbout five
hundred pounds, and is made of any size,
holding from eight to twenty hundred
pounds. It may aleo be used as a complete
mixer for all mineral and liquid com-
pounds.

The apparatus {s manufactured under
two separste patents, issued to Charles
Lehrmann, dated March 29,1870, and Sep-
tember 20, 1872, For further particulars
saddress Willis Humiston (sole manufactu-
rer), Troy, N. Y.

DAVIDSON'S IMPROVED FLOOE CLAMP.

This is & novel and simple form of floor clamp, which will
find & ready sppreciation from carpenters, builders, and oth-
ers. The lever bar, A, and the ratchet bar, B, are provided
with spurs st their lower extremities, to take against each
side of the jolst. Between them is a connesting screw, C,
having anut, which js used 1o adjust the implement accord-

iog 1o the thickness of the joist. 1 in the fastoning lever,
secured, sa ahown, to the bar, A, and provided with & slot
through which passes the bar, B, & stop, E, serving to en.
gage in the testh of and hold the latter at any dealred point,
F in & plate for protecting the edge of the flooring, and G »
pawl for holding the apparatus after clamping up the same

In operation, the bars are placed on the jolst and fastened
The upper end of the clamp ls then pressed forward so as
to force the flooring together by the plste, F. The device
can be made 1o weigh but little ; and judging from a model
which we have tested, it appears 10 be an efficient and handy
implement.

breeding of which is an entirely novel ides, and, from the
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LERHMANN'S SOAP CRUTCHING MACHINE.

success thus far encountered, appears to be & very success-
ful one. The animals are caught st various points along our
Southern sea coast and shipped directly to a fish dealer at
Pleasure Bsy, near Long Branch,N.J. Here they are placed
in & huge pen, built on the beachb. About two thirds of the
enclosure is under water and the bottom is sloping so 2s to
leave & depth of some eight feet in the deepest part. As
many as 10,000 terrapin are placed in this recsptacle at a
time. For some years past the proprietor has noticed that
Jarge numbers of eggs were laid on the unsubmerged sand,
but that very few were successfully hatched,as one terrapin
would quickly destroy and devour the eggs of another,while
the young were sure to be killed as goon as they appeared.
In order to supply an artificial breeding place where the eggs
could remain undisturbed, another pen has recently been
constructed further inland, one third of the surface of which
is dry sea sand. Every day the surface of the larger pen i
raked and the eggn (carefully removed) transplanted in the
new enclogure In regular rows, at a depth about equal to the
length of a good sized terrapin’s body. As many as 5,000
eggs were thus placed st one time during the past summer,
and left to hatch by the warmth of the sun. At the begin.
ning of the present month, the young terrapin began to ap-
pear; every day now adds to théir numbers, and all peem to
be healthy and doing well. Some difficulty is anticipated
in keeping the animals over winter; but this surmounted,
and the operation conducted on a larger scale next summer,
there remains little doubt but that a new and important
gource of supply hiss been established. The food upon which
the terrapin subsists,  fish, crabs, and clams, is easily and
cheaply obtained’In the viclnity of the pens, so that the cost
of maintenance will be small; while (judgiog from the fact
that terrapin readily command from §8 to §15 in the mar-
kets), the enterprize will doubtless prove a lucrative one.

Froesing fish for winter use has almost sttained in this
city the dignity of a weparate branch of trade. During the
summer months, the markets are glutted with flony food,
which, unless preserved by some means, would engender an
immense weste, while cauning a dearth of the commodity
during the cold months, Halmon espocially are very abund.
ant durlog summer and extremely scarce in winter, so that
this valuable fish, perhaps more than avy other, finds it
way Into the great freezing rooms of the dealers,

The operations preliminary to the freezing process are the
polection of the finest fish, and their careful cleaning. In
large ostablishments, the entire first floor forma a gigantic
refrigerator, having double walls of #inc, and divided Into
three sections, in each of which are two compartments. Toe
and mlt, ground together in & mill, are introduced Into the
spaces betwoen the walls throngh openings in the floor of
the second story, these apertures being #o arrangoed that any
number of the compartments can be cooled withont affecting
others. After the fish are cloaned, they are placed In pans,
the Iatter being plled above each other in layers, packed in
fce and salt, and covered up, Here the flsh are Joft until
thoroughly frozen,after which they are thrown futo the huge
refrigerators where they arekept. Within these receptacles
the temperaturs s maintained st about 12°, and the fish are
consequently rendered about as hard as solid lumps of lce,

Patented through the Sclentific American Patent Agency

In this condition they are kept ordinarily six months and

gometimes for eleven months, remsining perfectly fronh and
only requiriog thawiog out to render them ready for cook-
ipg. It is estimated by the Zriliune, from which we oxtrast
the above facts,that at the present time fally 250,000 pounds
of fish are thus stored in this city, for next winter's use.

Selft-Propolling Steam Fire Engines,

Steam engine No. 32, of the New York city fire depart.
ment, stationed at Burling Slip, is provided with a very sim.
plo device which adapts it perfectly for self.
propulgion. On one end of the crank shaft
operated by the steam cylinders, and out.
side of the heavy fly whoel, is secured an
iron flanged pulley, the periphery of which
in corrugated, In line with this, on the
rear axle and Inside onoe of the rear wheely,
in & similar though larger pulley, to which
power is communioated from the one first
mentioned by means of & strong ondless
chain. This Is the only point of difference
betwoen this engine and that of the ordi.
nary form drawn by horses. In facs, by
merely removing the chain and attaching
the pole, animals can be at once bharnessed
to the machine. The working of the steam
cylinders of course propels the rear wheels,
and s man in the driver's seat governs the
ordinary hand steering wheel, and so di.
rects the apparatus,

This engine weighs about 8,500 1bs., and
is of great power; and nince it would be &
heavy load for two horses, the device above
described has been fitted to it. It travels
at a speed about equal to that of the mo-
derate trot of a team.

IR
A NEW GRAPNEL,

A novel and ingenious form of grap.
pling iron has recently been patented
through the Scientific American Patent
Agency by M. J. B, Toselli, of Paris,
France.

The device, which will be readily un-
derstood from our engravings, consists in
a number of curved arms, A, provided
with claws at their lower extremities,
These arms are pivoled to lugs on a supporting frame,
through the center of whick loosely passes & shank, termi-
nating below in & weight, C, and above in & disk provided
beneath with a ring, D. These parts are shown in section in
Fig. 2.

To set the apparatus, the arms are raised, and catches, E,
thereon hooked, under the ring, as represented in the last
mentioned figure, The grapnel is then lowered until the
portion, O, strikes the object to be grasped. The shank is
then forced up, carrying the disk and ring, D, so rel=asing
the eatches, B, when the arms fall by their own weight and
clutch whatever is beneath them, In order to secure speci-

menn of the bottom, In making soundings, the ciaws muy be
made seoop-phaped and provided with 1lids, o that ll}‘-
monts of rook, sand, shell, eto., msy not be washed awsy
when the apparatus is ralsed to the surface; yor horizontal
ribs may bo placed upon the arms, which, whon the Iatter
nreo closed, would form s perfoct onge for specimenn.

NEw Fulsasate.—M. Prat says: Plorato of lead has the
property of detonating whea strack, snd may serve an a sub.
stitute for fulminato of mercury in percussion caps. He also
gives an account of an explosion which oceurred in his labora-
tory on triturating together chlorate of potash, picrate of lead

and amorphous phosphorus,
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DOUBLE BOGIE LOCOMOTIVE,

Woe llustrate herewith a type of double bogin tank loco-
motive, constructed on the Falrlie system, which hag been
introduced with much success by Mr, William Mason, the
well known locomotive builder, of Taunton, Mass, In this
engine tho ordinary form of boiler, with single barrel, Is re-
tained, and only one steam bogle In used, the hind end of the
eogine (st which the tank and coal bunkers are situated) be-
ing supported by an ordinary carrylog bogie. Mr. Mason has

“ built some of these engines with four wheels and some with
gix wheels to the

steam bogle, and
they are well adapt-
ed for use In cases
where the entire
weight of the engine
is not required for
adhesion, or where
the heating surface
demanded is not
greater than can be
sdvantsgeously ob-
tained with the or-
dinary form of boil-
er.

‘We have now be-
fore us, says Bngi- [I°
neering, from which
we extract the en-
graving, reporia on
the working of some
of the engines con-
structed according
to the arrangement
we illustrate; and
their performance is
spoken of in high
terms, it being especially stated that they are very easy on
the road, as might indeed have been expected. On the
Howland and Aspinwall Rallway, a line of 3 feet 6 inches
gage, engines of this type are doing good work on a gradient
of 2063 feet per mile, or about 1 in 17°7; while others are in
use on the American Fork Rallway (the gage of which is 3
feet), on a line of 4 feet 1 inch gage belonging to the Calu-
met and Hecla Mining Company : on the Utica, Ithaca, and
Elmira Raflway, and the Toledo, Wabash,and Western Rail.
way, both of 4 feet 8§ inch gage; and on the Virginia and
Tennessee Rallway, the gage of which is 5 feet. Altogether
the type Is n very good one, and we expect to seo its use
largely extended.

APPARATUS FOR nmino SUNKEN VESSELS,
‘We illustrate herewith Sowerbutt’s patent system for
raising sunken vessels and their cargoes, for working which

a company has just been formed in England.
The principle up-
on which sunken
ships may thus be
raised is ounily ex-
plicable by the sim
plest principles of
hydrostatics.  The
ghip and its loading
is the exact weight™
of as much water.
is ex pelled by N
water draft, and
when it ' becomes
heavier than thst it
sinks, Agaln, wso
many pounds as the *
cubical contents of
the timber of s wood-
en vessel in heavier
than an equal cube
of water, will ahe

buoy up, even -
though full of wa-
ter, Henvy non-

buoyant bodies are
also much lighter
in water than in
alr, On these prin-
ciples the practice
has been, by menns
of divers, to attach
pontoons or canks to
sunken vessols, be-
ing first filled with
water that they may
be more ensily sunk
down to the wreck,
The water is afterwurds displaced and air substituted. This
has been effected in several ways, but all of them involve
trouble, delsy, and risk of misearrisge. Tho slnplicity and
self ncting character of the appuratus about to be de.
scribed gives it n great wuperlority over all tho methods
previously omployed. In blowing up wrecks, the charges
are laid by the divers, and exploded by electricity, The ap-
paratus at present under connlderation may be described as
follows: A number of pontoons and cesks (A A), from 3
feet to 20 feet long, snd from 3 feet to 12 feet in dismeter,
strongly made and sufficlently hoavy only just tosink when
filled with water, are attached to the sunken ship by a strong
chain (A A A). Kach of the pontoons contalns & metal re.
ceiver filled with compressed air, sufliclent whon expanded

Srcientific Amevicm,
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to il the pontoon nt a pressuro to bo regulated at will, The
pontoons, having been lowered to the wreck from a tug, are
attachoed by divers to the ship, ssshown in the diagrams. If
necessary, other smaller pontoons or casks, conatructed on
the same principle, may be stowed in the hold or eabin of
the ship (D D). Ineachof the pontoons there is a tap—~which
may elther be turned by the divers or by self-acting mechan-
ism—by menns of which a valve ia opened in the recelver,
and the air thus set free expoels the water from the pon-
toon ; and the required buoyancy having been obtained, the

MASON'S DOUBLE BOGIE TANK LOCOMOTIVE.

ship rises to the surface, whence it may be towed into har-
bor. There are several obvious advantages in this system.
The invention brings into operation a natural prineiple, sim-
ple and certain, and the water is expelled from the pontoons
without employiog pumping spparatus at the surface; and
the pontoons being filled on shore, all that remains to be done
is the arranging them about the wreck, which, from their ex-
treme lightness under water, is s matter of little difficulty.
—Iron.

Prospective Profits of English and American
Rallways,

The Springficld Republizan says that the English roads
seem destined to eat themselves up. Their earnings have
increased 100 per cent since 1860, their working expenses
135 per cent. How many decades it will take for the ex-
penses to cateh up with the earnings is an unsolved prob.
lem. The English roads have cost three times as much per
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SOWERBUTI'S APPARATUS FOR RAISING SUNKEN

mile as the Amerlcan, Iargely on account of the heavy land
damages, and thelr groms rocelpts are from two to threo times
as much por mile and thelr working expensos twlce as much,
The proportion of net esrnings to capltal Is noarly equal in
both countrion, and less than § per cent,

HMay Fover.

From the bost statistics that can at present be collected,
there appoar to be over fifty thousand persons in the United
Statos who aro annuslly subjected to this distresslog com-
plaint, In the opinlon of the most intelligent phynloinns, it
18 to bo olassed among the nervous dlseases, such ws neural-
gin, rhoumatlom, ote, An effort is belng made in medical
cirolos to obtaln partioulars from sufferers, and thos promote

e —
the study of proper remedies, For this purpose, De, Goorge
M. Bonrd, of Now York clty, has propared s printed nerios
of questions for answer by patients, the results of which are
expocted to beof value. All who are troubled with hsy
fever, and all who are personally familinr with the diseass,
should send for this series and supply such information as
they can,

o
-

Now Magneto-Mechanlenl Scparator,

A now form of magnetic soparator, for the removal of
fine particles of
iron that become
mixed with turn-
ivgs and filings of
copper and brass
from workshops,
has recently been
devised by M. Va.
rin, of Parls.

Two supsrposed
hollow cylicders
tarn in the same
direction, and up-
on them the ma-
terial to be sepa-
rated is scattered
through a hopper.
The surface of
the cylinders con-
sists In bands of
soft iron which
are kept in a mag-
netic state. The
particles of iron
are attracted to
these cylinders,
and at a certain
period of revolution are brushed therefrom into & receptacle,
while the scraps of other metal fall to the bottom of the ap-
paratus. The muachine is said to be capable of separatiog
1,100 pounds of material per hoar, It has also recently
been employed by M. Mangon, for detecting titanic iron in
arable eartb, with remarkable precision, the iron, in such
emall quantities as 13 or even 7 grains in 22 poundsof earth,
having been resdily separated.

The Utllity of Machines.

The following, translated from a volume recently pub-
lished in France by M. Menier, entitled “ The Tax on Capi-
tal,” furnishes some suggestive facts for the consideration of
those conservative individuals who cling to the sophism that
labor-saviog machinery is on the whole a misfortune to the
skilled workman, since its supersedes the manual labor (of
which he has, throogh experience and practice, obtained a

kind of monopoly) by work with which in point of cheapness
and accuracy he can
never compete, “Ho-
mer,"” says the au.
thor, ‘‘ mentions 12

female alaves as
crushing, between
stones, sutlficlent

grain for bread for
a day for 500 peo-
ple. Theao twelve
women, badly fed as
they were, consumed
themselves a largs
portion of the corn
which they ground,
while one woman's
labor, at the most,
could not prepare
flour sufficlent for
more than twenty-
five persons, There
was evidently then
= an enormous absorp-
tion of circulating
capital to produce
this small result. To-
day, a single mill in
France, containing
twenty stones, at-
tendod by twenty
workmen, produces
sufficient flour to
support 72,000 men,
or, ln other words,
onoh workman feeds
VESSELS. 3,000 bodles, In the
time of Homwmer, the
same labor would have required 144 men, so that each wmod.
orn mill hand hins the power of 144 millers of anclent Gresce,
Again, If it should bo attempted to spin by hand all the
cotfon which England manufsotures in & year by machines
carrylng 1,000 spindlos at a time, It would requlre 01,000,000
men, or the total population of France, Austris, and Rassla
combined. A woman can knlt about 80 stitches por minute;
by a clrcular loom she can muke 480,000 stitches in the same
period; thus the machine gives hertho power of 6,000 per-
sonm,

The French Assoolation for the Advancement of Selence

meets noxt year at Nantes, France, under the presidency of
M, D'Eichthal,
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HYDRAULIO MINING,

An excollent example of the hydraulic system of mining
for gold, i In the washing of gravel deposits, may
bo seon at the works of the Spring Valley Mining and Canal

smpany, At Cherokes Fiat, Butte county, Calitornin. The
clatm comprises 1,500 acren of ground, containing pay gravel
fo an average depth of 800 feot, The company has exponded,
{n the works, flumes, ditches, reservoirs, and water privi.
Jages, over §1,000,000. They have on the line of thelr ditch
about four miles of fron pipe, 30 inches In dismater.

A GREAT SIPITON.

One section of this pipe conducts the water across the
weat branch of the Feather river. It s Jald in the form of

Srientific merican.
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mens electric pyrometer, changen of resistance amounting
1o About | 5}yy of the quantity of heat to be measured can
be detected without much difficulty.

IMPROVED TELESCOIIC LENRES,

Professor Btoken waya that, If opticians ean manufacture
glnss containing terborate of load or titanic acid, lonaos made
therefrom will greatly decrease socondary dispersion. Phon-
phatic glass might answer the same purposs, but it has the
objection of being too perishable and too eoft,

THR DECOMPOMITION OF RGOS,

according to Mr, Willlam Thomuon, In due to three agen.
olen: First, a putrid ooll eapable of being developed within
some eggs, no watter how effectanlly their aholls are pro.
tected by varnished coveriogs. This is generated in the yolk,

an inverted siphon, sod has a vertical dopression of 850 feet.
The accompanyiag diagram will give an Idea of the position
of the pipe, which is somewhat similar to the
pipe used by the company which furnishes
wator to Virginia Clty and Gold Hill. - Als the
diteh which leads the water to the pipe; B is
a ditch on the opposite mountain which re.
eeives it. This pipe has a depression from the

Diren A.

in which the minute granulos assume s morbid vitality, ab.

Jevel of the discharging arm of 856 feet. The
receiving arm bas a head of 150 feet vertical
pressure, The length of the inverted siphon
s two and s half miles, and the pipe s 50
inches In dismeter.

There are ten miles of slulces, varying from
four to six feet in width, and twenty-three un.
dercarrents from 10 to 40 feet in width. For
the year ending July, 1874, the sum of §476,112
in gold was washed out and shipped. They
employed 160 hands all the year round, and
expended $125,000 during the same time, of
which §85,534 was forlabor. The quicksilver
alone used by the company for the year cost
£13,809, For iron pipe they paid out $8,830.

The Mining and Scientific Press says that
the water used is brought by two ditches, 60
miles in length, from Butte Creek, and from

.the hesd waters of the west branch of the Feather river,
The ditches are six feet wide st bottom and e!ght feet wide
on top. They ara four feet deep snd run a constant stream
of 2,200 inches of water.

Ths mine turned out last year the largest gold bar ever
made, being valued st $71,273.15, and it has been eaid that
they will send s bar worth double this amount to the Cen-
tennisl Exhibition.

A rather pecaliar feature in this claim is the fact that dia.
monds are found in the washiogs; most of them, however,
by the primitive method of rocking. One diamond, worth
£250, was cat in Boston in 1864, and last year several were
tested in Amsterdam and Paris, and pronounced diamonds
of the first water. Professor Silliman has examined these
sands carefully, and enumerates the mineralogy of the Che-
rokeo washiogs as yielding gold, platinum, iridosmine, dia-
monds, zircon, topaz, quartz in several varieties, chromite,
magnetite, limonite, ratile, pyrites, garnets, epidote and al-
madine. One of the diamonds found weighed two and &
half carats,

THE PROCEEDINGS OF THE BRITISH ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE.

The following are abstracts of the varions subjects dia.
cussed :

LIVING DEATH.

A paragraph in Professor Redfern’'s paper on biology,
read before the above Association, farnishes a curious confir.
mation of the sxiom, “we dis daily.” Referring to the blood,
it is said that the duration of life in any of its particles is buy
short; they die and their plsces ara occupled by others, and
g0 continues a substitution which only ends with death,
After every meal an amszing number of white corpuscles
are edded to the blood; breakfast doubles thelr proportion
1o the colored corpuscles in half an hour; supper increnses
their proportion three times, nod dinner makes it four times
a8 great, They come from such solid glands as the spleen,
In ths blood going to this organ, their proportion is one to
two thousand two hundred and sixty; in that returning from
the spleen, it is as one to sixty. Perhaps the most stupendous
miracle of orgsnization is the steady maintensnce of but
slightly varisble characters in the living and moving blood,
which s every moment undergoing changes of different
kinds s it circulates through each tissus and organ in the
body.

EXTRAORDINARY REFLECTION.

Professor Curtis remarks that it is a notable fact that
whils &0 much is written about extrsordinary refraction of
light, nothing is eaid about extraordinary refloction, though
Huggins' theory is applicable to both alike, Of light
falling upon s crystal surrounded with alr, part will be re.
flected at the bounding surface and part refracted, the Iatter
portion belng split into two rays, whether the crystal be
unisxial or blaxial, each of which rays will suffer double
reflection at the point where they again reach the bound
ing surface of the crystal. In the case where the bounding
surfaces are parellel, the planes of polarization are the same
as thowe of the other. This is not true of the intensities, as
oze of the four Intemsitles may be zero while the others re
msin finite. When the incident light is not polarized, the
number of reflected rays will pass from four to three, and
from thres 10 two, as the crystal is turned around a vertical
axie. With polarized light, the reflected rays may be four,
thres, two, or one,

PYROMETERS,
It appears from & report of & committes charged with ex.

GREAT SIPHON OF THE SPRING VALLEY MINING

porb oxygen, and liberate carbonmic scid gas. The second
gorm ia & vibrio. If the shell of the egg be allowed to get
wet, thedried bodies of these animalcule existiog in the at-
mosphere develope in the water, assume vitality, enter the
shell, and set up putrefaction. The third csuse is & fungas,
also derived from the atmosphere, which, settlisg on the
¢hell, sends myriands of filaments through the same, convert-
ing the white into a strong jelly. It is strange that this
fungusacts on the air like animalenls, absorbing oxygen and
liberating earbonic acid gas.

HASH,

At last Science grapples with this mysterious compound.
The attention of the average New York boarding house keep-
er is directed to the words of Professor Redfern, who con-
demns “‘the process of cutting up mesat into small blocks,
and then stewing it, the effect of which is that the albumen
in the outer surface of each block becomes firmly set, and the
whole affords about as indigestible a mass as can well be
imagined."

RECENT EXPERIMENTS AT HIGH PRESSURES,

conducted by Professor Andrews, show that the compressi-
bility of liquid sulphurous scld (unlike that of water) dimin.
ishen a8 the pregsure incresses. In a mixture of three vol-
umes carbonic acid to four volumes nitrogen, even at 2°
Fah., carbonic acid cannot be liquefied under any pressure.
In short the critical point (a term introduced into this branch
of Science by Profeasor Andrews) of carbonic acld becomes
lowered many degrees when that gas is mixed with & non-
liquefiable gas, such as nitrogen.,

THE FLIGHT OF BIRDS,

Professor Guthrie, in relation to the hovering of birds,
sintos that, when the bird dealres to hover over a given spot,
it moves by an expenditure of muscular force until it finds
o regien where one layer of air s moving, say, from right to
left and another from left to right. Then placing ita body
and most of its right wing in the lower stratum, it tilts its
body g0 that some of its left wing Is in the upper Iayer, By
altering ita hight, by turning one wing in ita socket, and
probably also by turning some of the pen feathors on their
axen, and alteriog “the inclination of its wings, the bird so

vertical revolved parts is equal to the bird’s weight, while the
horizontal revolved parts are equal and opposite.

A SELY REGISTERING APPARATUS FOR MEASURING THE
CIHEMICAL ACIION OF HEAT

in described In a papor by Profossor Roscoo. The tint pro.
duced by the exposure of a certain prepared sensitive paper
to the sun can be messured on a melf-registering principle.
By this meana can bo determined, with a great degree of ac.
curscy, the relative amount of chemical action falling upon
the earth’s surface from the sun and the variations which
take place from hour to hour, day to day, and season to
soason in that actlon,

Ether.

Physicists recognizs heat as & mode of motion, and that it
comes under the cognlzance of our percopiions by the vibra.
tlons of atomlc matter or ether: of other, that fluld material,
perfectly elastlo, incoercible, imponderable, which filla all
the immensity of space and the depth of all bodles, Itisin
this flaid that the wtars describe thelr orbits; jo this fuid
atoms perform thelr movements and describe thelr trajecto.
ries. Thus the ether, the radiant messenger of heat and

mination of the above Instruments, that, by means of the Sie.

light, conveyns and distributes thelr radiations through all
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the Universe; and that which It loses in vibratory ‘
when it penetrates a cold body, which It warms, It commugni.
caten to the atoms of this body and sugments the Intensity of
their movements; and that which it galos in energy by eon.
taot with & warm body, which it cools, it withdeaws from
thin body and diminishes the Intensity of thelr vibratory
movements,  And this kKind of light and Lest which comey
from material bodies In transmitied ncross space to other ma.
terial bodies. —M, Wurts,

The Block Systom of Hallway Signals,
Professor Thomsen states that the Intest development and
applioation of the block mystem In one which hins been made
in Scotland, on the Caledonian Rallway, It counlatn mainly
In arranging that, along u line of rallway, the semaphore

arms are to be regalarly and ordinarily kept up in the hori-
zontal position for prohibiting the presage of
any train, and that ench in only to be put
down when an wpproaching train is, by any
electric mignal from the oabin behind, an.
nounced to the man in charge of that gems.
phore as having entered on the block seetion
behind, and when, further, that man has, by
an electric wignal sent forward to the next
cabin in advancs, Inquired whether the sec-
tion in ndvance of his own eabin is clear, and
has recsived in return an olectric signal mean-
ing :* The line clear ; you may put down your
debarring sigoal, and lot the train pass your
cabin.” The main effect of thisis that, aloog
a line of railway,the signals are to be regular-
ly and ordinarily standing up in the debar-
ring position against allowing any train to
pass; but that just as each train spprosches,
and usually before it has come in sight, they
go down almost as if by magic, and 80 open
the way in front of the train, if the lineis
ascertained to be duly safe in front; and that,
COMPANY. immediately on the passage of the train they

g0 up again, and by réemaining up keep the
road closed against any engine or train whose approsch has
not been duly announced in sdvance,so as to be known atthe
first and eecond cabins in front of it, and kept closed, unless
the entire block section between those two cabins is known
to have been left clear by the last preceding engine or train
baviog quitted it, and is sufficiently presumed not to have
met with any other obstruction by shunting of earriages or
wagons, or by accident, or in any other way.

Oiren B.

DECISIONS OF THE COURTS,

United States Clreunlt Court---Eastern District of
- New York.

PATEXT ATONE EREAKER.—~ELI W, BLAKE r4, JOIN ROREETHOX of al.

[Dectston rendered July &, 1574.)
| Benedict, Judge.

The decislon of this caso must depend npon the determivation of two
questions, One s whether tho patent Issusd to EY W, Hiake for an tm-
rrovemam {n n atone breaker, dated Junoe 15, 1858, (s vold for waut of norel-

y,because of the prior lavention described in letters pateut |sued to
James Hamilton on the 3d of January, 1854, (or imorovemant (o maohinery
for crushing and grinding quartz and other hard substances, The other
question Is whether the machine described fn the specification of letiers

tent Issned to Austin H. Smith, No. 10,784, dated November 7, 1571, for
mprovement in stope-crushiog apparatus, 1s an Infringemsnt upon the
Blake machine above mentioned,

The firat of theas questions hus bo%n horetofore gc‘om'nm&l favor of
the Blake patentby Judge Shipman, by Mr, Justice Nelson, by Judge Drum-
mond, and by Judge Shepley, in other lo'lo%l \‘mn have come bgom
theae judges;and ax It doca not appear that the Supreme Court lIu con
onll (uﬂ:‘ :l‘oeul%:l. 1t wonld seem & falr fofer-

Lo
nevertheloss trae that
this court,and the parties to this uuna have t1oa d
of the question oy this court In this action, It I, bowever, focum

asking this court to differ upon such A subject from

abovementioned, to point eut (ndiaputable srond pon
dlner?ncu may be based. o Argument runnu 1o me

{iton machine, although not withont ?roz. does Dot appear so me 1o
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Recent Dmerican and Hovelgn PLatents.

Tmproved Hay and Cotton Pross,
Evilee T. Armstrong, Baker Clty, O10g0n. < Tha case cover 1s arranged 1o
alldo over the press hosd and under s pressure roller, The follower (s also the
front portion of & movable frame,which slides forward and baockward o the
oaso,and oarries s windlass, The windlass moves the frama and the follower
by winding ropes on It, tho ropes belng attached to the press head, It also
turns the tyfng cord reol Lo wind the tyfng oords and take up the slnek caused
by thomoving of tho follower and the rool toward the pross hend, the cords
pelng adjasted bafore the operation begine, The top of the pross ease Is de-
taonAbly conteated 1o the follower In & groove, so that (1 oan be takon off
readily atter the bale ls pressod, for tytng the cordeand detashing the bale.
Whon the cover Is removed and the bale tied, the hooks are detached and
the head tarned down Lo wllow the bals to be dlkoliarged, by pashing for-
ward (5 tho samie direction that the follower s moved to press the bale.
Tho framo and the windlass aro thon moved baok, snd the windlass turned
baokward to unwind the cords, Thoe press, belng srranged in this manner,
1o adaptod tor use as & portable machine, and 1s mounted on truck wheels,

.
Tmproved Welt Stop Mechnnlsm tor Looms,
Thomas berwood and Willlam Nuattall, Westerly, B, I, sssigoors to
the Natlonal Fancy Woolen Loom-Stop Motlon Company . of same place.—
Thin Invention relntos Lo 100ma Baving one or more wires to by presented
to the woft and oomb It agatnst the weft fork or Iateh to fnsure the proper
notion when tho welt s present, and so provent the »*ipper from belng
thrown oft, 1t conslsts of & now arrsngemont of devices for csusing the
tripping of the shipper lever when tho weft s not present, by whichan

spparstus arranged In front of a cloth roll ts dlapensed with,

Improved Mode of Comprossing Cotton,
Jouhn T, Burr, New Orleans, La.~This Invention conslsta In the combloa.
ton with the plain faoed platen and follower, bolonging to & cotlon press,
of & sultable devies pivoted to the sldes of the tollower, sud adupted to
hold the bale bands,

Tmproved Instrument for Mensuring Distances,
James B, Taomas, Montgomery, Ohlo.~This favention conslats in a very
stmple and efetent tnatrument for messuring distances, the same being
canlly portable, and yot enabling the work to be performod with greater
acouraoy than usun! sod with moch less labor,

Improved Planeforte Sound Insulating Attnchment.
Willism R. Miller, Balttmore, Md,~This Invention conslsia In npovel
moans for connecting & musleal Instrament with 1ts legs 50 that the trans
mission of sound to the floor sball be arrested and efectually prevented.

Improved Bee Hive.
Thoman Robiason aud George W, Robinson, Lumberport, W, Va,—This
fnyention consats tn a sectional bee hive that entirely dispenses with the
usual honey frames, has s slnttod baso, slstted scctions, and cover, provided
with & ventilator and cap, s0 that the bees, through the slnts and ventilator,
have always a ciroulstion of pure afr, while the honey is readily taken
without destroying the baes,

Improved Rall Drilling Device.
John 8, Laoe, Falls Village, Conn.~This invention conslats (o construct-
ing tho sllding head of a drill clamp for ralironds so that, by roversing its
position, the clamp way be applled Lo elther the head or fange of the rall,

Improved Sash Fastener.

Samuel W, Coneh, Cold Spring, N, Y.~A lever pswl has a noteh formed
1o it upper end, to take ho'd of the teeth of a barlet into the sash, and Is
held torward agalost sald toothed bar by a spring attached to the window
trame. The pswl {s operated by a Key which Is tnserted through a notch
1o the fnner ride of the window eastng, A bolt, placed fn a cane, In let Into
and secured 1o the top bar of the lower sash, and Is made with a shoulder,
sgulust which rests the end of & colled spring, the other end of which rests
azalns® the case 1o Bold the bolt out. The forward end of tho bolt enters
» hode 'n the alde bar of the upper sxad, The bolt 1s pushed forward by the
lever pawl, the uiper end of which rests against its outer end.

Improved Car Coupling.
Willlam Clendening, Van Wert, Ohio.—~When the pin s raised ready for
couplug, the same rests on & sliding top plate, and drops as soon as the
sparosching drawbead strikes a projecting arm, by whigh the plate is car-
ried back and the enterfug llak coupled. On ralsing the plu, the weight
CAriea the top plate back Into the forward position, ready for coupling
agiin.

Tmproved Feed Water Heater nund Condensor.
Bk G, Prykberg, G'pin's Point, Md.—This Invention consista in sepa-
rators and guiders for lug the tact of the oppostag ek of heat

Scientific merican,

Improved Sewlog Mackiue,

Edwln D, Smith, New York olty, assignor to Howe Machine Company, of
Bridgaport, Conn,~This 1s u gradusted scsle, spplled to the adjasting
devios by whioh the head (s adjusted for sotiing the needles of difierent a'zes
b proper relation to the shuttle race, The mark on the adjusting device
COrrespoOnan to the slze of the needlo In the bar requiring to be adjusted to
the race, and 1s 20 placed that, when 1t stands at the Index polnt, the needlo
will be Lu (ts required position relative ta the shuttle race,

Improved Sulky Plow.

Willtam Starling, La Pratrie, 11).~One whee! may bo sdjusted to keep the
machineg lovel while the other wheel ruos upon the surface of the ground,
orina furrow of a gronter or loss depih. The tongue tmay be readily altered
A% required, for the attachment of two or throe horses, The plow may be
adjusted to take more or less Iand, or to cut & wider or narrower furrow,
AN may be destred, The cutter may be adjusted 1o work deeper or shallower
In the ground. A Joloted lever enables the rider, with his foot, to hold or
lock the forward end of the plow beam down or to ralse it,

Tmprovod Maoanufacture of Whips,

Dextor Avery snd Charles C. Pratt, Weatfield, Mass.—A tapered mold 1s
uaed, conalating ot & tuba of aboot metal somowhat Isrger than the com-
plote body of the stook Is to be, with overlapping edges not fastened
together, The material of which the body of the stock 1a composed s
placed Into sald tubo, and the latter Is then pressed to compress the mate
rial, which consiats of the vegetable fibers bullt on the core, elther (n the
form of loone fbers of jute, flax, or hemp, 1ald lengthwiae, or a triangnlar
plece of woven cloth rolled on and prepared with cement to stick the body
together in a solfd mass when dry.

Improved Mitering Machine.

Edwia Everett, Andover, N, Y.~ A strip slides In grooves in the sitde
bars of the machine frame, snd s moved to and fro by a screw and nut,
To Its forward part Is attached a square block piaced diagonally, To the
forward corners of the frame are attached trisogular blocks, the tnner
edges of which are exaotly parallel with the forward edgos of the square
block, To the upper sido of the square block are sttached two parallel
strips, parallel with, and oqually distant from, tho central line of the
sliding strip. The strips thus form & deep groove directly aboye the central
Hne of the device, The strips of molding are clamped, whilo belog sawn,
between the forwnrd Inclinsd edges of tho square block and the tneclined
edges of the trinngular blooks, by tightening the nut upon the screw, snd.
whben sawn, the two Inclined ends of the molding are brought together
and clamped In the samo way. They are thus beld securely, while befng
nalled, rendering the use of 8 vise unnecesmary for this purpose.

Improved Churn.

George Shoup, Willlamstown, Mo,.—This Iny (sts In foclined
plates, made convex upon thelr outer edges, concave upon their (nner
odges, nond provided with holes and channels, fastened to n cross bar
attachod to the lower part of a dasher ahaft, Upright flanges are attached
to the upper ends of theso plates. In using the churn, the latter are carried
around, the lower end forward, which causes the milk to pass up the plates
to the fanges, by which it Is projected against the cover and sides of the
churn, and thrown into violent sgitation. A portion of the milk that falls
back,and a part of that that (s passiogup the plates, pass through the holes
1n the satd plate Into the space behind them, The milkis also earried out-
‘Wward, 5o a8 to leave a clear apace around the shaft down to the bottom of
the ohurn through which space, when ralsed by the plate, It passes back to
the bottom of the sald churn, to be agalin raleed.

Improved Lamp Trimmer.

Danfel B, Altenderfer and Joeeph C. Wright, Monocacy Furnace, Pa.—
This Is a0 extension wick tube, to be temporarily applied to the permanent
tubo of a lamp, to extend it sbove the cone. The tube has [ts edges spilt
fora short distance down from the top, so that the sides can be pressed
together. The wick is ralsed through the tube 50 ax L0 project above the
top about as much as it Is required to be cat off. It fs fArmly compressed
Detweea the sides 10 hold it for trimming by another shorter tube, with
converging loside walls, s0 sdjusted that, when puton the top of the exten-
sfon tube sud presied down, It will spring the sides frmly on the wick,and
thus hold it securely for trimming,

Improved Construction of Hulls of Shipws, ete.
Carl G. E. Hennig, Paterson, N. J~Tuis Invention Is based on the princt-

Eloctro-Magnstle Govornor for Stenm Drylog App
Julten M. Bradford, Portlaud, Ms., assignor of one third bis right to
Zebulon K. Harmon, ssme playe.~This invention comprises an snxine for
working s cut oft valve and a throttle valve of steam heating sppsratus,
with automatie spparstus for openiug and closing the valves, also for re.
verslng and atopping and starting the englne, controlled by eleotric car-
rents, Tholstter are closed and broken by the variations of the heat
through the medium of tharmotmeters 1n the heated room, the arrsngement
belng adapted to ensure & uniform tempersture of any reqofred degree.

Improved Rotary Engloe,

August Dietz, Now York clty.~Thia Inyvention relates to improvemenis
In rotary engines with variable cut.-off, and conslsts of s eylindrical casing
with radial spriog slides which are sultahly packed and scted upon by the
elliptic piston, rotating tightly therela by mesns of combined spring and
steam packed strips. The plston s Keyed to the hollow shafs through
which the steam enters, aad provided with varfabls cat.off and distriba.
tion valve atone sfde, and with an exhaast valve st the opposits side, both
bolog elosely pressed agatunt the cylinder hoads by spring and steam psok
Ing devices. The porta of this distribution valve conduct the steam through
entrance ports of one cylinder head Into the (nterlor of the engine, where
't causes the rotation of the piston in connection with tha spring slides
exhausting the steam simultanezously therswith by perforations of the
piston at opposite aldes from the parts scted upon, and Is then condncted
through the exhaust yalve and ports of the opposite oylinder hosd to the
oxhaust pipe.

Improved Car Mover.

Noah A. Lewls aud Ell Overton, Utlea, N. Y.—A lever and stud are
hioged together at the fulcrum. When the Implement is applied to the car
the stud (s Inclined forward from the stem, while the long end of the
lever ia rafsed from the horizontal Lo any desired angle. A jJaw projects
from the under sida of the lever, to which Is afixed a point. On the end
of the lever (s a fixed point. When the Implement Is spplied for moviog &
car, the fixed polnt Is forced into the wood and holds fast, while the pres.
sure 1s on and the car s moving, at which time the other point sttaches

teelf and assists In holding the mover and prevents It dropping when the
operator s getting & new polat of leverage with the stud,

Improved Ash Sifter.

Alfred A. Liscomb, Jerney City, N. J.~This invention consists i 2 sift
0K drum rotatiog in & box. Thelatter has & statlonary wing plate con
necting with the side tube of the drum, and an Inclined wing plate pivoted
near the circamference of the drum. This allows the passage and sifting
of the ashes when the drum iIs turned In one direction, while produciag
upon reversing the direction of rotation, contact with the stationary win g
piste. Theunburnt aifted coal particles are then conveyed along the latter
to the side tube, whence they fssue to the outside Dy an Inclined connect-
Ing perforation of the casing.

Improved Farniture Spring.

Willlam T. Loremus, New York city.—This 1s sz tmyroved spring for
furnitare and other uses, so constructed as 10 de elastic under & hesvy or
light weight. It willtake the Mghter springs out of pramure befors they
are compressed enoagh fo iajare their elssticity,and may de sdjusted to
regulate the elasticity, as may be required. There {s & tubalar rudbberdlock
the base of which rests apon arigid disk, upon which, around the base of
the rubber, {s formed a tubular case. A nut in the latter is screwed up 50
4s to reguiste the compression of the rubber. The disk has s tubalar pro-
Jection to eater the rubder biock, and it rests upon the upper end of azo-
ther tadbalar radbder block similarly estering the same. A rigid disk forms
A TiDg sest for the sald rabber tude, aad In tore rests gpoa suother rudber
block. The lower end of the Istter rests upoz azotter rigld dlsk which
serves the same purpose as the dlaks before mentiosed, A guide bolitmsy
passup through the center of the spring, to connect the two objects be”
tween which the spring Is placed.,

Improved Combloed Harvester and Thrasher.

Alfred Collins and Arsd Maynird, Janeaville, Iowa.—Theconcsve of the
thrasber is secured to the frame 50 a8 L0 Do adjustad as required. The con-
cave la provided with spikes, ang Its forward edge s grooved loagitadi.
nally to receive a rod which is provided with fingers 1o ralse Deat or brokes
stalks, and bring thotr heads Into proper position to be opesated upon.
The thrash cylinder of a series of radial wings, to the edges of
which are attached teeth bent backward, to prevent thrsshing the grain

ple that welght scting on an Inclined plane p tes |} 14 The

vessel Is provided with a sedes of toclined projections below the water

jiae, placed In such & manner &s to bring the same In & position to receive

Ihe pressure of the waves, and theredy cause a forward motion, and so

that these projections shall not add much to head water reslstance,
Improved Car Coupling.

n A AL

834 00ld ax the substancs Lo De heated or cooled passes along the sep
tors and galders thirough the shell contatning them. The sbell is made i
1wo parts, bolted together, che part haviog fts end closed by & hesd bolted
on the hesd of the other. The separator consists of & series of pipes fixed
to each other at the ends by doubling the arc of different sizes and shorter
than tho shell, The guiding part conalats of o nerles of hollow cases, bolted
10 both onds of the ahel), arrangedin the spaces between the difierent parts
of the separator,

Improvod Bottlo Stopper.
Edward Clark, Newark, N, J.~This In L sists of & stopper for
4l lquors, made of & ball of esst metal, haviag = wire spriog passing
transyersely through the upper portion, and a packiog disk, of elastic ma-
terial, with a ole In the middle, stratched over the Jower portion, lnto an
sunular grooyve a little above the bottom, This is pressed down afrtight
10te the nozzle by the spring boing Joluted at one end to & wire fastened to
the neck of the bottle, aud st the other end sprung under s hook of ratd
wire, The wire has twisted projections on opposite sides of the neck
extending upward saitably for so connectiog the spriog. The ball is made
of soft motal, and 1s cast on the spring,

Improved Monns for Propelling Canal Bonts.

Charlos Howard, Xow York elty,—A eable 1s placed on the bottom of the
canal, nesr one slde, extondlug the whole length of each level avd firmly
secured at each end, When the commerce Is Jarge, two sach chalos can be
used, one at each side of the canal, These ohalns are Keptin position
around curves by spars abackled at the banks,and by other sultable means,
The propelling wheel 1a pleced on the slde of the boat, near the bottom,

The poriphary 1s grooyed to fit the chialn ¢ablo, ¥o that, when the whoel 1a
turned while the chatn Ix lylng 1o 1ts groove, the boat 1s propelled by tho
traction of the wheo! on the ehain, ‘The wheel ts also so constructed us to
SLOW Lhio boat to pass thie spars and guy chalns without bindranco. A bind-
108 whee) 1a used whenever groat traction (4 needed. Forsteering, s regu-
Iator, to which the tug lne Is sttacted, (s fastened on the side of the deck
over the propellfog whoel, Ao tuat the boat has porfect freedom to awing
around on this center of power, and to be quite easlly goverved by her
Dolm, ‘Thore 1s 1o attacked Lo suld regnlator a lover, by maeans of which
the ond Lo which the tug line fs attached may be moved to right or left, This
WOLen pails the boat’s head around to right or left when deatred. 1u order
Lo apply (10 the alds of & hoat that (s 40 wide ax Lo A1l the lock) & projecting
whael, the whoel 's mado to slide in automatioally flush with the side of the
bost while gotug through the loeks, and to move baok Lo Its projectiog posl-
ton without any sttentian of the crew, The sbaftis in two pleces. The
fanor plece I hollow, sud contains a spring which pushos the outer plece
ontward and sllows 1L (o be pressed (o by s shifting lever. To ronder (¢ self-
acting, when struck or pressed from the outside, the driving wheol i
Placed 1o & o480, The whee! s secured to the shaft, but the case (s loose
toereon, Oo the periphory of this case s & cam enteriog & groove in the
Doat, thas keoping the case from taratog while the wheel Is In motion,
‘Whenavor the flange s presscd on (te guter adige, by golng lnto a lock or
otherwise, the wedge 1lke form of the flacge shoves back the case and
whieol (040 the elroular recos wad fush with the outslde of the boat,

Tmpreved Modicnl Compound,

Bhadrach Dixon, San Marcos, Tex~This inyention coraists of a COmpost-
ton formed of alookol, atselaiids, Luoture of camphor, laudannim, tincture
of yullow Jossaming, ofl of saseafras, aud soit water, 1t s sald to bes
oare for mu:’:. otiolera morboa, sud kindrod complaints, sueh wa

fux, ete,

Great Barrington, Mass.—Thls {avention is a ball, by
means of whbich the lnk s supported st any desired bight, nsually in &
hortzontal posttion, but higher or lower, according to the hight of the op-
posingcar. The ball is confized to the drawhead, and Is adjusted to the
desired hight by means of the ratchet blocks on the two sldes of the draw-
head, with which hooks engsge. When the iink {s supported, the cars will
couple automstically, Previous to coupling, the pin {s drawn up and Is
supported on a lip of the bumper. When the cars come together, the bum.
per is pushed back by the link, which allows the pio to drop. At the same
time the bail s pushed back on pins, which diseagage the hooks from the
ratehet block, and thus allow the ratchet blocks to drop to nearly a vertics]
position. The dall, whea 41 d from the ratehet dlocks, Is supportea
by the pins until 1t is agaln ratsed for the adjustment of the lnk,

Improved Stamp Case.

Paul J, L re, Opel . La.—~This lsts of & ber of light
frames, of the size of & sheet of postage stamps, hinged together at one
#1de, and having cross bars crossiag the lnterior space, at sultable inter.
vals apart to hold & sheet of stamds Detween the frames. The object is to
provide post office ofiaials and others requiring to Keep largs quantitics of
stampe on hand with means of preserving them from damage by sticking
together.

Improved Thrashing Machine.

Willlam Christie, Hackeusack, N, J.~This is an tmprovement on the flall
thrasber for whick letters patent No. 104503 were granted to Willam
Sohnebley, June 20, 180, To the framework of the mschine is attached a
floor or table, apon,which the gratn is Iald to be thrashed, and which should
haye holes formed through It for the grale (o sscape through, To the frame,
at such a distance above the foor as Lo give sulllclont space for the pasiage
of the unthrashod graln and the straw, are pivoled two rock shafts,to which
aro attached cranks to which power s appliod. Rpring bars, the rear ends
of which are attached to the floor near 1ta rear edge, are s0 formod aa o
stand up & Hittle from the Hoor, Flalls, which are rigld bars, are so formed
8 1o atrike squarely upon the grain as (t lles upon spriog bars, and are se-
tuated to come down upon the straw with a whip blow. The grain may be
thrashiod when thin as woll as when thiok, and the straw comes siraight
snd whole from the maohine, and may bo roadlly bound Into bundles,

Improved Addrossing Muaohine.

John Blocker, Franklio Grove, 11l ~After a rocking galloy is sot with ad_
drosses, 1t 18 Inked and rooked over & sUM strip of cardboard two inches
wide snd tweaty-four (nohes long. This op fon prints the ada on
the gage strip. This strip and galley aro then od with s pond
g number, and always used o conneotlon with eaeh other, In malling,
the gage strip 1e allpped into groaves on the alda of the mailing board, the
papors 1o bo addresred folded tnto guartors and placed on the board,and the
top edge of each paper placod 1o & nawo on the gage atrip. Thls leaves
about balf an inch of the top margin Of each paper oxposed, The galley
corresponding In number with the gage strip used is then taken aud rocked
oyer an lnking cashion, then placed on the papers and roeked forward over
the papers, and the oporation s falahed, About slx seconds s all tho time
required to 1nk & galley and sddress each BILy papers,

Tmproved Curringe Curtaln Eyelet,
Willlam H. Stickie, Mismisburg, 0. 10 this Invention an apertured olas.
o disk (v secured botwean annular metal plates spolied to opposite stdes

of thecurtals. Tho anonlsr maetal plates are sccured by staples whioh
plarge tha cartaln 50 that by the alasiio washers wolsture Is partectly ex-
cluded,

before It has come upon the concave. The wings of the wheel are made
wide to cause them to act as the wings of a fan wheel for cansing = blast
for clearing the grain. The wheel Is partially coverad with & hisged Iid to
enadle the Dlsst to be more readily controlled. Tae rear part of the wheel
18 enclosed by a box, the back board of which may deadjasted also for eon.
trolling the blast. The thrashed gratn and the chsfl pass from the concare
(0 & screen which Is Jarred by a lever actaated by tae drive wheel,

Improved Pi forte A h

M. Waldo Hanchett, Syraczss, N. T.—Tals 13 4 mechanioal sttachment
muited toall planofortes, wheredy it Is designed to enadla a parformer to
sustaln or permit the continuance of the sound of & slagle one, two, or
more strings or unlsons after a key or koys by walch the vibrations were
produced have returned to their place of rest, The attachment conaists of
» bar suspended near the ends of the dampers, 50 a8 10 swing forward and
from them, and having & series ofaay deatred number of tOOZUEs Altachad
to it, These wagues project toward the dampers, and arz placed the same
distances spart as the Ialter, the bar belag coanected with & pedal, 20 tha §
after the dampers bave Deen ralsed they may Dz caught DY the toagues
and beld off the stringe after the keys go dack. This is effected by cansiag
the bar to swing forward by the pedal and swisg the tougues under the
dampers, When the bar Is allowed to swing dback, the tongues will with.
draw,and leave the dampers unafacied by them. The toagues are also
hinged 1o the Dar 10 ai L0 swing upward and allow the damperd 1o rise asd
fall under them withoal odstruction, wiille heldiag other dampers up. By
tals tmprovement, the sound produced from o siagis ualson of tans plaze-
forte may be prolonged after the key bas returzed to its normal posttion,
sud the key by which the sound s thus prolonged may be atrick repeat.
edly without iaterraptiog the tone; thus renderiog posaible & amooth
crescendo of the same tone similar to that produced by the swell of an
organ. The sustalatag of the souad of » single anlion, we are asured
by the laventor, interferes in 0O way with the use of the remalalng tones
of the iostrament, which may be played with or withoat the damper pods !,
producing the same effect as before. The ondisary damper pedal may be
ured In connection with the sosfennwio pedal, prod the same eflocia as
st present upon all the unisons of the Instrument, except such as are af.
fected by the sostennto pedal,which will continue tadependsat of the dam
per pedal, By the lication of the sasd altacament, the plano s
clalmed to approximate the sdvantages of the pedal brass of an organ
and the plaaist is enabled to sustals s fundamesntal tose, while Doth hands
sod the damper or Darp padal are still at Ilderty to produce malodies,
changing harmonies, lrgato and sacoaie passages without the necessity
As At present, of mixiag the various tones (nto saintolligivle discords,
Wa hope totllustrate, by engraviogs, at some fature time, this novel inven
ton,

Improved FProcess for Treating Copper Ores

Francls Zwiok), Jersey City, N. J.—~This tavention s an aproved pro«
cess by which argentiferous, auriferous, or otbercopper dres may be treat
od either Indopandontly or tn auxiliary mannoer (o Other processes for the
oxtraction of gold, siver, aud copper thecofrom. It onstats of & combi.
nation of operations, namely, amelting of tho oresin a raverberatory fur
nACe Lo A mAt, with admixture of sulphate of soda, for the purposs of distn.
tegration: oxidation of the distategrated wat in A furnace stmilar 4o &
€OMNIOD roast furnsce, Sultably adapted Lo proveat the heat trom ristog
Above tho desired degree; repetition of thlx oxidation after tho first 1a fin:
(ahed, and the product of 1t has been saaked with water; dissolving !
Auiphate of copper tormed daring 1A OXIdALION In & LAnK with water, a0/
Aftor removal af the solation, disalving tho copper atill left tn
with a solution of sulphate of fron, this Iatter process to b rep
lobg asany coppor Laleft n the realdue,aad the copper In solution to!
cipitatod with fron. Toe resldas, contatatag paroxide of tron and o
#0ld aad silver, reduced tn bulk, caz be o b
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Bost Philadelphin and Monitor
Siitehed. 6. W, Aray, Msanufactarer, 501 & 33 Cherry
. Phiiadolohis, Pa. Send tor new clroular.

B, | 5
Direct Steol Castinga—8olid and Homoge-
neous, Cof

hesive Power four tmos greater than Cast
Tron, An Invaluable substitute for expansive forgings,
ot fron Castings requiripg great Btroogth, For olrediar
and price 1at, address Mcllaflen Stee) Oo,, cor. Evellns
and Levant Sta., Philadelphia, Pa, L

First Olass Tools and Tool Chosts, For
deseriptive clroular, sddrass J. T, Pratt & Co,, 83 Fulton
81, New York.

Steel Latho Dogs, 14 sizes, and 7 sitos of
$reo) Clamps. The Host and Cheapest, Band tor Clroviar
& Drice et to Phila. Mydrsnitc Works, Kvellna 81, Phlls.

Shlmn% Palloys, sand Hangers at tho low-
eat prices, 1, Prisbie & Co,, New Haven, Conn,

Address Strango’s Cylinder Saw and Ma-
ching Go., Taunton, ﬁ‘l“.. for I'riee List of the Combl.
nation Foot Lathe,

The Patenteo of the U, 8 Patent Auto.
graphic Eatety Inetalons for prevention of alteration of
Chiecks, Diafts, Notes, Dae Bills, &e., 1o deslrous of &
parly with Capital to Introdace the same, Full prepa
rationy already made for the Manutaoture of the Tnatru
ments. Address £, J. Fischer, 518 X, 10th $t,, Phila., Pa,

Manufacturers Glue, Salt, Extracts, &, in.
¥itod toinspect Dutehess Rotary Kvaporstor, Falr Ame,
rican Institate,

To Manufacturers or Investors, wishing a
small article tn 1ron, can secure the sole right to one ot
real merit for n amall amount, cash (recently patented),
Address James B, Ronohe, 608 Kast 14th 8¢, New York,

100,000 Standard Receipts, selected from the
Dest Aathorities. Asy one receipt srnt for Wty two for
0 eta, five for §1. §2™ Money refunded If receipta do not
give matiafrction. Address Burt & Co, Walertown, NY,

Walrus Leathor, tanned, for Po"ahlng nll
Xind of Motale, Greong, T'weed & Co., 18 Park Plage,N.Y.

Baxter Engine, three Horse Power, Wanted,
Address G. F. Lowls, Cloveland, O., with prico for oash,

Cotton Compresses, Agents of, may be bon.
efitted by sending address to Key Box 107,Cturleston 8.0,

To Rent—Cleap Room with Power, Ad.
drens Dox 619, Birmingham, Conn,, D, 8, Brinsmade.

Millstone Dressing Dinmond Machinea—
Simple, eficctive, economical and durable, giving uni.
vorsa! satisfaction. J, Dicktason, 6 Nawsau 8t,, N, Y.

Babbitt Metals—For the best, send to Co-
nard & Muarrsy, Iron and Brass Founders, 80th & Chest-
nut Ste., Philsdelphis, P,

For Durkee Saw Mills, address the Manu-
foctarer, T. B. Balley & Vall, Lookport, N, Y.

‘Wanted, the Management and Msnufacture
in Eogland of American Investions that have been in-

, Pumping, Drainags, or

ment, Andrew’s Patent, 1naide page,
Rops R. R, con Conl
m‘.gxﬂﬁ:umr:ua Wgrk. No, M Ir:eyv::{n.ol, N.Y
A F. Havens Lighta Townn, Factories, Ho-
1oln, and Dwellings with Gas, 3 Doy street, Now York,
Tomples & Olleans, Draper, Hopedale, Mass,
's Paneling, Moulding, and Dove-
un?:::’nns:t:k.' ‘l’nd fovnﬁmulu and O‘ltmpln of work.
0, 0. Maoh'y (o, Battle Oroek, Mich., Dox 217,

Rue's “ Little Giant” Injectors, Oheapest
snd Best Bollar Feeder In the markel, W, L. Ohaso &
Co., 48, 56, 77 Liberty trest, Kew York,

For Surface Planers, suall size, and for
Nox Corner Grooving Machines, send to A, Davis, Low-
oll, Masa,

For Solld Emery Whoels and Machinory,

sond to the Unlon Stons Oo,, Noston, Mass., for elronlar,

Lathos, Planers, Drills, Milling and Index
Machines. (oo, 8, Lincoln & Co,, Haritord, Conn,

For best Prosses, Dies and Fruit Can Tools,
B11ne & WA, vor, of Plymouth & Jay,Brooklyn,N.¥.

Prico only thres dollars—The Tom Thumb
Kleotrie Tolograph, A compact working Telograph sp
paratus, for sending mosssges, making magnets, the
electrio Hght, gIVIng alanms, and varions oLhar purposes.
Can ba put fn operstion by any Iad, Includes battery,
xey and wires, Neatly packed and sent to all parts of
the worid on receipt of price, F, C, Beach & Co,, 33
Arondway, Naw York,

Blake's Bolt Studs are tho Cheapest and
most roliable fastoning for Rubber or Leatnor Delts,
Greene, Tweed and Co, 18 Park Place, New York,
Engines 2 to S HLP. N.Twiss, New Haven, Ct,

All Frult-can Tools, Ferracute,Bridgeton,N.J*

Peck's Patent Drne Press, For ciroulars,
address Milo, Peck & Co., New Hayen, Conn
Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman, 23 Corniill, Boston, Ma,
The French Files of Limet & Co, are pro-
sounced suporior to all other brands by all who use
them, Dectded excellonce and moderate costhaye made
thoso goods popular. Homer Foot & Co,, Solo Agents
for America, %0 I'latt Street, Now York,

p. 225, vol. 23, —J. L. H. will find directions for polishing
black walnut on p. 815, vol, 30,—J, A. F, will And direc-
tlons for cleansing cotton waste In No. 7, p, 2%, vol. 51,
—~E.F. C. will ind full partioulsrs of induction colls on
pp. 215,218, 363, 878, 819, vol, 80,~D, C, B, will find In-
stroctions for destroying tranks of trees in answer No,
72, of this fssue,~8, W.C, does not send sufliclont data
as to the cut-off of his engine~J. C. D. can make a

hesph t lamp by following the lostructions on

troduced in America and are pat d 1a Ecgland. Ma.
chinist and Engineering Tools preferred. Address Wm.
Horsfall, 123 Atlantie Ave., Brooklyn, N. Y.

Joheson’s Unlversal Lathe Chuck. Address
Lawbertville Iron Works, Lamoertville, N, J.

The Whitmore Patent Engine—4 to 10 H.P,
Cheapest, best, and safest. Send for Price List. Love-
grove & Co., Pnlladelphis, Pa.

The Lane M'l‘g.Com any, Montpelier, Vi.,
will exhibit Clrenlar Saw-Mill, Rotary Bed Surfacer,and
Clapboard Plsner, st Falr of the Mass, Char. Mech, As-
sociation, Boston, Sept. 16 to Oct. 7. Sample machines
may also be seen at W. L. Chase & Co.'s, ¥ Liverty St.,
New York City.

Tingue, House & Co,, 69 Duane St, N. Y.
Manafscturers of Machine Blanketiog, Feltsand Clothe
Eudless or I plece, for Printers, Engravers, Polishers
Pisno Forte Makers, Paper Makers, Calico Printers
Panchlng or Washer Cloth, Fiiter and Stratner Cloths
for all kinds of Jiquids. Samplesent on spplication.
Double-Acting Bucket Plunger Steam Pumps,
Manuf'd vy Valiey Machice Co., Essthampton, Mass,
K. Y. Store, &3 Cortlands St.; Palls. Store, 182 N, 3rd 82,

Hydraulic Presses and Jacks, new and se
cond band Lathes and Machinery for Polishing and Buf.
fing Metals. E. Lyon, £70 Grand Street, New York,

Deane s Patent Steam Pump—{for all pur.
poses—Strictly Srst clase snd rellable. Send forcircalar,
W.L.Chase & Co., 10 & 97 Liderty St., New York.

Inventors can get small plates of sheet steel
very chesp, at the saw factory, I8 Mester St., New York.

The “Scientific American” Office, New York,
is tted with the Ministuore Electric Telegraph, By
touching little butions on the deskn of the managers,
sigoals sre sent 0 persons 1o the various departments
of the establishment. Chesp and effective. Splendid
for sbope, offices, dwelllngs. Works for any distance.
Price #5. F.C, Beach & Co., 23 Broadway, New York,
Makers, Send for froe (llustrated Catalogue.

The hng:ved Homdh;!c Cut-off Engine—~The
Chespeat, t, sud Most Economical steam-power In
ihe United States, Send for ciremlar. W. L. Chase &
Co., 95 & 37 Liberty 8L, New York.

Telegraph Inst’'s. M. A. Buell Cleveland,0,

Soap Stone Packing, in largeo “
uuu.pcmu. Tweed cg(.‘,o..l!l’ug:l'l:::.lt':euv ‘::xn.

Compound Propeller Pumps, for Min .
n-.c-'-nnh.wd lmp;un pnrpog:-. Cln:uh?:gt?:;
plication to Hydrostatic asd Hydraulie Company, 9135
Ridge Avesue, Phllsdelphia, Ps.

For Bolid Wrought-iron Beams :
vertisement, Address Unton Iron unu.l‘:‘i&%ﬁﬁ,
for ithograph, etc,

Portable Engines, new and rebuilt 2d hand
& speciaity, Eogisos, Bollers, Pumps, and Machinist's
‘l'o;ll. 1. 0, Bhoarman, 4 Cortlandt 8¢, Xew York,

or Bale—Two Steam Saw Mill
ru';u. by C. Bridgoan, Bt, Cloud, Minn, SR Mixes
inning Rings of a Supori =
'lhlguvlunslplnn & Iog Co, lwma:u?l‘ll:."‘uo.
Boud for ssmpls sod price lst.

The Pickering Governor, Portland, Conn,

Mmu‘ Ex Cas "
l“(‘jm-;:n‘;v n!’if.‘."y‘o'.’.‘.“’“‘ b T D,
a ater Pipe, W
Tot i Kot B, T o oSy ron., Sand
or an Blast), P 2
ary: Kopsions Fevims e in . badon

Brown's Coﬂrnl asrry & Contractor's A
parstus for hots ":c ‘3 Couveylng materials by ln!:
cable. W. D, Andrews & Bro., 414 Water 8t., New York.

Saws mado & repaired at 108 Hentor St,, N, Y
Incrustations—Winans' Boiler Powder (1
Wall 8¢, 6.X.), 10 years practical use proves—yNo tojury
o fosming, and positlve prevenuon of scsig !

p. 203, vol, 81,1, F. G. should consult an englover who
can inspect the engine which he desires to alter.—J, M.
will flnd & recipe for dissolving rubber on p. 853, vol. 80,
—E. B, 8, will find directions for making malleable cast-
ings on p. 188, vol, 20 —W. T, H, will ind directions for
repalring rabber garments on p. %03, vol, 80, aad for
gllding plotare frames on p. W, vol, 2. Bookbinders
use glue, sometimes tempereod with a little molasses.—
H. RB. R.s query as to the proportions of all the parts of
s steam engine 18 too comprehensive to be suawered o
these columne, Working drawings of eugines and boll-
ers can be purchased.—A, will find Information as to
the use of the square in any work on stalr bullding.—
J. D.H. can polish his wooden handles by following the
method described on p. 315, vol. 20.—A.P, W.'s dificulty
can only be settied by xpertment. The device he speaks
of 1s patented.~W. A.sLould spply to the publishers
who advertise In our col , for catal ~0. W.
will find directions for marblivg In Spon's * Worksuhop
Becelpts.™ M.J. H.will find that bronzing is described
1o the same work.—An ADODyMOUs correspondent can
produce a black finish on brass by following the meth-
ods described on p. 286, vol. 30.-W. M. B, will ind a1-
rections for making pickles on p. 181, vol, 27.—P.C. .
can provent paint from blisteriog by following the di
rections on p. 138, vol, 81,

(1) W.T. W. says: The water for use in
my eogine Las talled 1o supply the boller., There Is s
braoch 500 yards off, which s 20 feet below the boller.
How can 1 get the water to the boller more economic-
ally than by hauling 1t? A, You moust use a pump,
which might, perbaps, be worked by a windmill, You
can obtaln the tools you speak of st & ship chardler's
store.

(2)J.H. E. says: | want to run & wire
along the ratls of a ratiroad, and make s conneetion be-
tween this wire and each rall, Ipropose to drill a hole
futhe fange of each rall snd make the conpection be-
tween wire and rall by fastoning the wire to a brass
plug and driving this plug through the hole drilled in
the rall. Would the rall, where 1t is {n contact with the
plug, always keep bright,so s 10 make a good electric
connection? If not,do you know of any metal that
would answer better for this plug? A. You can easily
make so airtight Joint between the plag and the rall by
bLrazing this connection.

(3) S.E.J. asks: Is ita common practice
for machiuists to put bits of tin, small pleces of iron,
ete., under thelr turniog tools when the tool post s not
sdjustable, or only partiallyso? A, It 18 s common
practice, generally approved by good workmen.

Isit common for foremen and other suporintondents
of machine shops to determing first what kind of a tool
s mau shall use on & 1athe or planer, provided It per-
forms tho work It was Intended to do in a good and
proper wanner 7 A. It s not ususl fora superintend-
entto give such orders when the men use tools that do
good work, ‘The right of the matter scema to be as fol-
lows: If tho men are ongeged on plecework, they can
use such Lools as they think proper, provided that thelr
Jobs are proporly finlehed. If, on the other hand, the
men are pald by the time they tmake, tho superintend-
entean direct the manner In which work Is to be per-
formed, and the tools to be used. The propriety of ex-
ercialng thils arbitrary right over skilled workmen is,
bhowaever, vory doubtful.

(1) ¥, H, W, says: Snppose o red rubber
balloon, such aa wo sce children playing with, 1o be of
oqual texture and elasticity throughout; and the bal-
1000 10 be Infated with the gas commonly used for bal-
loon infiation, aud the balloon set free, Would the bal-
loon rine Lo & position whoro It would remain suspond.
od, onaccount of the approximate densition of tho gas
and the extreme atmosphore, or would the gas expand
untl the faternal prossure wounld cause the balloon to
burst? Or would the balloon rise until the low temn

Srientific Dmevicn,

————————————————
perature would cause molstare to condente upon the

balloon and the balloan to fall, antil It reached s point
whare 1t would begin to re.ascend ? Please Inform me,
which, If any, of theso reaults, would follow, snd which:
it any, of thom 18 ususl with the ordinary balloons,
whioh aro of uneqonl texture, A, If the gas in the
palloon does not become heated, the tondenoy Lo burst
by expansion will not bo grest. The balloon will tise
until the external alr becomes too Mght to earry it up
further. 1f the gas 18 Cooled, the belloon will sink
sgaln. Meanwhllo, some of the gas will constantly be
escaping, A0 that after & time the balloon will fall to
the ground,

(5) 1, W, 8, mayn: Ag to the speed of the
teoth of & Iarge aud & snall saw, both being firmly fas
tened 1o the sawme shaft, [ clafm that the teeth of the
Jarge One o Yory mueh faster than those on the small
*AW, BOOAUKO they MoYe in a Iargor clrole and both saws
must wako a revolution In the same time, [belleve
thin (e & Mlr statement of the onse, and 1 have but one
commont to maket To deny this principle Is to deny
the prineiple of multiplying speed by large and amall
sulleys, D, E, W. ' vorslon fs this: If I have A saw ar
Bor that turns 400 times In & minnte, and [ put on s saw
that 1a 34 Inchos on one ond of It, and & saw that Is 13
tnohes on the other end, will the teoth in the 24 Inch
WAW @O Any quioker than the teath in the 19 fnch saw ¥
AL W, B inright, A matter of this kind In onslly set-
tled by experiment, Secure apencll to & tootl of esch
saw, Mlold two boards so that one will bear agatust the
ponell, snd revolye the saw arbor onco. Then messure
the path deseribed by oach tooth, as traced on the
bonrda, multiply oach distance [by 400, and the result
willbe the yeloelties of the teoth of tho Ltwo snwa.

When & wagon wheel rolls on the ground the top goes
faster than the bottom, and the reascn why 1s that the
ground Is the fulerum, not of the wheel but of the
wheel'smotion. Isnthisso? A. Yen,

(6) €. F, gays: I am sgomewhat at aloss to
roconelly twe statemonts, which appenr on your p. 18§,
curront volume, in answer to B.'s question concerning
the asymptote. You say: ' The straight line {s contin-
ually dividing the distance between {tself and thecurve
#0 that, between two successive equal lengths of the
atralght line, the distance between the curve and the
stralght line (s only & fraction se great au It was before:
but as there will always bo some distance to divide,the
two lines will never moot,” And on p, 183, In an article
on *'Specific Heat :"' * Experience teaches that every
known substance 1s divisible, but it seems reasonable
to suppose that, If the division be carried far enough,
the ultimate particles will at last be reached, which
cannot be subdivided withoutlosing their propertios as
parts of the given substance.” XNow,as substance and
distanco are terms which denote actual and conorote
quantitios, I fatl to comprebhend why in the one case we
may reach an uitimate division, and In the other we
must fall 80 to do. A. There is no contradietion In the
two statements. It ls not difficuit to concelve of the
fofinite subdivision of & quantity. The researches of
chemists, however, lead them to belleve that,in making
this diviston {n practice, s particle or molecule will at
1ast be reached which, If again divided, will cause the
substance to be resolved Into Its constituent elements,
Tous, If the ultimate particle of water were reached,
the drop, when again divided, would be resolved fnto
hydrogen and oxygen, and the last division would give
products which did not possess the properties of water,

(7) C. F. T. says: A saw file or three cor-
nered fle {s sometimes called three square, 1 say that
nothing with only three corners can be square. A. You
are right.

What preparation Is there that [ean put on anopera
glass to make It stronger and clesrer ? A.Good lenses,

How can I prevent ants from getting into cellars ete?
A. By stoppliug up all cracks.

(8) F. A. Mc@G, asks: What is the causeof
» mill burr getting out of a true face? It wasin true
face and In true Dalance when last put down. What s
the cause of a burr getting In wind? A. A mill burr
will got out of true from var{ous causes, the most com
mwon belng that the hub 1s nota close it to the shaft, or
that the key does not bed properiy, in which csse driv.
fog up the key will throw the stone out of trme. I*
will also wear out of true If there are unusually soft
places In the stone. If the burrls properly fastened to
the shatft snd still gets ont of wind, the cause probably
arises from s defect In the bearings.

(9) J. H. says: In reply to S.F. you say
that one of the earliest fiying machines had foursheet
copper balloons attached to the cormers, 1. Was the
alr pumped outof them, or were they Inflated with gss
1o the usual way? A. We belleve that they were filled
with hydrogen. 2. Which would produce the greatest
degree of rarity, pumping out the alr or infiation with
g8s? A, The former method. 5. Would It be posstble
10 construct s balloon of any considerable size of thin
sheet metal (vorrugated or otherwise) that wonld not
collapse when the alr was exbhavsted? A, It would be
100 heayy toascend.

(10) W. C. asks: Can an ice boat go

faster
than the wind that drives 1t? A, Yes, See !

16) N. J. R, says: I propose mi
olo(el o machine, uslug -’:mag of wood “W.‘.‘.
tn 1ol for & prime condoctor, and & ball coversd with
#amae for the negative canductor, fnanlsting the
by the use of common bottles, 1. How oan | nore holen
through the bottoms of bottion 80 A% 1O uxe bolts |
fnstening them to thestand ? A, Wot an ordinsry
with petroleurtn or benxine; tarpentine will answer, oy
notwo well ; (L will then bore common wises nearly yy
rapidly as stoel, The sand blast s now uied for
purpose, 1, What can 1 ase to stiek the tn foll to the
tnder and ball, which are made of wood 7 1 Intend dely.
Ing plugs into the neeks of the bottles by whieh o fasy.
€n on the conductors aud Journals for glass whesl
what kind of glae can be made to fasten thess woodey
olugs to the glass hottles #o that they will hold? A
Try ordinary glue, 8. Can you tall me how o make .
Loyden Jar? How I8 the baked wood, used as & 114, ob.
tained? A, The ordinary form of the Leyden Jar gon.
sty of n bottle of thin glnas, with a wide neok, A
conting of tin foll i pasted upon both the lnner and
outer surfaces, to within 3 or § inches of the neok, A
wire surmounted by a brass knob, and supported bya
*mooth plag of dry wood, serves to convey the charge
to the funer conting, with whieh It {s fn contact, Any
ort‘lllnlrylllm wood will answer ; but It must be pertoot
1y dry,

17) A. V. K.—The London

thIlu)y tunnels are about 26 feet 'ldozl:t}:mm!.
Thoy run ander the streets in all directions. Tota)
leogth, 13 miles, The cars are operated by the hesyiest
Clnmof steam locomotives. We have not the baok
numbera,

&18) J. W, D, B, asks: What is the caues
of heatIn a comprossed atmosphore? Is it not owing
10 the heat contained (o several atmospheres belng con.
donsed Into the space of one, together with the hest
Kenerated by the platon of the alr pump? A. It s dus
to the work of compression, 2, Is the amount of hoat
present inany glven number of cotnpressed atmospheres
the wame at all sonsons? A, The temperature of com.
prossion varfes with the Inttial temperstore of thoalr,
3. How many compressed atmoapheros would be re-
quired to boll water? A. Alr at @0° Fah., compressed
to 2 1bs. above atmowpheric pressurs without loss of
heat, has a temperature of about 215°,

(19) B. C. & C. ask: What is there that con
be put on polished fron that will not change the color,
will dry quickly, snd not be too expensive, to prevent
rust? A. Use s transparent shellae varnish,

(20) A. M. C—You cannot gain pow

the m)e of a machine: but you may é‘n?: lotl:g orc:u‘:{
ure at the expenditure of distance passed through by
tho force In a given time. If we understand your sketoh
rightly, you should have the same pressure at the rack
as you spply to the lever, less the friction of the parts.

(21) M. & F. nsk: What is the fastest time
everattained by any steamer In the Unfted States? Has
25 miles per hour been made? A. We have sgen it
stated that the speed mentioned has been sttalned by
steamers on the Hudson River,

(22) H. M. L. asks: I have a boiler, 26 feat
longby 40 inches diameter, with two 12inch flnes. 1
take steam from s drum 18 [nches from back «nd, and it
(s very wet snd the power poor, What should I galn 1f
I take steam from frontend? The feed water goes In
at back end. A. We could not answer this question
without knowlng further particulars. Possibly the
steam drum (s not largeenough. We adyize you 10 con-
sultan engloeer,

(23) A. B. C. asks: 1. Is not water raised in
s siphon by mesns of atmospheric pressure? A, Yes,
2. Can water be ralsed In & siphon above 34 feet? A
No.

(24) J.E. P.says: I have a barn 100 feet
long and aboat 40 feet high. 1n the rear, within 100 feet,
rises s B, the top of which ls half th= hight of the
buflding. Can [ protect the bulldiag from lightaing by
erecting an upright pole (on tue top of the hill, higher
than the bullding) and attachiog thereto s lightuing rod,
baving the rod terminate well in the ground st the base,
in cennection with s tun or two of Iron barted beaesth
the surfaceand thereby draw the effect rather from than
to the bullding ? A.The method you propose would not
be likely to give you protection. The safer way will be
to place conductors on the bullding, and connect them
with the deposite of fron.

J. Mel. asks: Wha
o!(rzspzndu f level :luo on :-uol‘}lmp:n'n‘g

shall be correct? A. Place ths new glass in sdjastment
as nearly 84 possidle by the cye, put the level on & plane
surface, and bring the bubble to the center of the tube,
byratsing or loweriog one end of the sarface. Toen
tura the level end for end, and If the bubble runs away
(rom the center, bring (t halfway back by moving the
glass and the other half by rawsing or loweriag ote end
of the surfsce. Continue this operation, turniog tde
levelend for end and sdjusting, until the babddle will
remaln in the center of the tube,

(26) T. & D. ask: Please tell us the neces-
sary thick

tions heretofore published by us.

(11) J.W. P.—Thezre are several feed water
heaters in the market that are said 10 remedy trouble
from sedimentary deposits.

(12) T. G. asks: What are the principles
involved in aninjector on a steam boller, and how does
1t overcomne the pressure in the boller? A. The steam
euters the Injectorat s high velocity, and, belng con.
densed on miogilog with the water, lmmparts (ts momen-
tum to the latter, 20 that It {s forced Inta the boller,

(13) W. C. A.asks: If a machine at 50 rev-
olutions per minute requires 50 horse power,what power
18 required to run it 100 rovolations? A, It Is tmpossl.
ble to answeras question expressed In such general
terms; and in most cases tho answor would have to be
determined by experiment,

ﬁl-l) L. H, P, asks: How can zinc be pre.
cipitated from Its nolution, or what s the simplest way
of obtaining zine four? 1 know that ovaporation s
one way, but that takes too long. A, Metalllo zine han
pever been thrown down from its solution, because of
1ts highly electro-positive character, for which property
1t hends the st Its value a8 the positive element in
galvanic batteries s duo to this property,

(16) D, H. P, Jr, nuks: What is the weight
of eastiron? A, OneeubloIneh of cast iron welghh at
00 Fah, about 1707 2 gralos,

Hlow are magnets mado ? A. You do not state what
kind of waguet (s required. A slmple way of magnet-
1aing & bar conslsta {n pisciog the bar ou its side and
bripglog down, on one of Ils extremitios, elther of the
onda of a bar magnet, If tho north end be brought
down on the steel bar, It must be drawn slowly along
towarde the extremity of the bar whioh (¢ (s Intended
whall possess south magnetic foree ; this oporation must

be repoated threo or four times in the same direction.

for bollers of ¥ fochea dismeter, of
steel and of best tron, drilled and double riveted,to
stand with safety 800 Ids. hydranlic pressure. A, The
thickpess of plate should deabout ¥ of an lach,to
bave the bofler just strong enough to wilhstand the
pressure. Using s fector of safety of 4, the thickness
stiould be 1ineb, of 6,15 (nches, and so on.

Can you give me sny sccount of the trial of steam
bollers at Pittsburgh last year ? A. See p. 97, vol. ¥,

(27) H. W.J. asks: What is a Iathe dog?
A. A clamp, to make the work turn with the face
plate.

What book shows how to uso a lathe ? A ** ThoLathe
and 1te Uses, '

What kind of wood {s used in makiog models for
small castings? A. Mahogany Is the best.

Would & small Kitchen boller, about 3 feet high, ane
swer the purpose of boller for & small engiue with &
oylinder 4 luches dlameter by 6 (nches stroke? A. 1
would not be large enough,

What are studonts in the German colloges examined
10, for admittance aud graduntion {n ohemiatry ¥ A, Yol
shonld write for catalogues.

. B. Jr, asks: Can the degree of *'Mas-
ur(2l8) aigh or* M toal Engineer  be acquired
at any school or nniversity, or i It negessary (o have
practioal exporfonoo (n the workshop, or both? A
‘Thoro are several teohnical sohoolw (n tho United Statos
that confer the degreo of * Mochanical Eagineer ' up

on thelr gradustes,

20) T, F, : A friend of mino recen
eol(ml?dnd Lhu.mh 1s & gun fo the Unfted .
which welghs 100 tune, manufactared at the Fort Fitt
works, PIttaburgh; while I d that tho 81 tun gun
now 10 courss of construction at Woolwieh willbe,tho
Jargost In tho world, We agroe to ablde by p

ciston. A, Wo think that T, F. la right,
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. B. asks: How can [ make sand
Jﬁq‘mr A. The usual mothod s to
coal the surface of the paper with glue, upon which the
Mﬂuﬂ“mmumu immediately sified,

my use, Ny botitng them In water they (hicken al'ttle,
But vory Nttle. Wil some one tell me how [ean melt
Sord of them In s solid mass, 80 they will rematn sound

a4 they are now ? A, Your beat method would be that

state molding them to the required form.
Isthere any process of making peach brandy ? A The

covered with water,and, after fermeontation, distilled,

w roquired to decompore water or stoam? A. We be-
Hova that this has navar boou determined,
WHAL degree of heat (v caused by burnlog hydrogen ?

Alo upon the amount of gas burned fo a given time,

A looturer hoated a apoon; and while it remained at »
Wgh temperature, the water dropped upon 1t flonted on
& 0OAL Of steam ; but upon belog allowed to cool a lit.
o, the globules exploded with considerable nolse. Heo
also sald It was a noted fact that in Eogland bollers far
more frequently burst on Monday, after having been
1dle on Sunday, than st any other time. [ don't under.
stand the exploston. A. What you speak of wasan
fustration of what 1s known ss the spheroldsl state,
Not only does tho wator not boll, but 1ts evaporation Ia
only about one Afth as rapld s {f ft dld boll, As the
#POOD 00018, & point Is resched at which it Is not hot
enough to Keep tho water in the sphoroldal state; it Ia
socoralngly molstened by the figuid, When this nap.
ponsthe water, before quiet, bursta Intosteam with al
mwost explorive violence. Many steam boller explo-
stons bave been attributed to this cause,

§9) W, B, B. asks: How can I make greaso
snd concentrated potash orlye unite, so as to make
wonp? Doiling them together will oot do 1t It always
leaves Ao much growso In the soAp s to make It unnt
for use. A, Hard soaps are made by bolllug olls or fats
with a lye of oaustio soda. 1o s0ft soAps, the lyo 1 pot-
ash, Resinisused 1o yollow soaps, as [t saves fat, Sili-
oate of sods 1s now frequently used fostead; 1t gives o
white soap which has no offensive smell, aud has not
the stickiness of resin soap. Castilo soap ls made from
ollve off, and is mottied by tron, We would recommend
uslng & larger percentage of lye.

33) G. L. H.asks: Can water be dissocia-
ted 1nto hydrogen and 0xXygen at the rate of 100,000 on'
bie feot of hydrogen per minute? Wil galvanic bat.
torles do the work ? A, 1t oan be done by gilvanic curs
rent, but the cost will preveat ita being readily nocom-
plishied. We would recommend you to read some good
eolomentary work on chemistry aud chemicsl physics,

3 . asks is potassi Iph
(ﬂ)GEPs:.liuﬂow 5 potassic sulp 2;

1 have a rapply of guiia perehs buttons, too thin for

and hard when cold, and ready 1o recelve & high polish,

of softening them by means of hoat, and while i this

poeaches are masked with pestios tu & trough, the Jalce
pressod out, collected, fermeated, snd disviled. The
pomace still contains considerable Juloe; 1t is therefore

(B1) W. Q. M, askn: What degree of heat

A. This dopends wholly upon the supply of oxygen,

Scientific

(41) B, B. B, B. asks. 1, What sized engine
And boller will propel & vesscl of the following dlmen-
slons at 14 knots per hour: Hull ™ feet long and 6 feet
Wide, with 20 inches grafi, and propeller 238 inchesin di-
Sttieter aud 3 feet pited? Would an eugine with a cylinder
B Inches In dlameterS luches stroke, 100 Ibe, per square
fueh pressure boller M inehes diamater and 4 high, with s
Neating surface of W squars feet do for this boat ?Wonld
sald veasal bo obllged 1o ba lleansed and have o llcensed
ongineor and pllot? A, The engine you describe wonld
BOLbo Iarge enough § Indeed, It 14 doubtfal whether the
boat conld carry the maohinery,for such aspeed. Every
vetsel propelled by steam must carry & licensed engineer
and pllot.

(42) I. G. asks if small steamers for the
owners' use oaly are required by law o carry licensed
coginoers and pllots (cltlog that we answered the ques-
tonsome time since (o the effect that (€ the boat 1s used
by the owner along 1t (s not necessary to employ a I+
consod englneer, Dot If pussengers are carried or the
Doat 1u lat to other parties, the oaso comes under the
Unitod States law), “1 showed your declsion to the
governmont Inapector, but he says that the SOIRNTIFIO
AMuntoan, which 1 consider such good suthority,is
mistaken. A. Ouranswer was based upon the practical
working of ibo law In this district, at the time the ques.
ton was saked, The lawsare very precise In requiring
all Lo carry I d engineers and ptlota, and
10 be subject to government inspection, under heavy
ponalties for a violation, The Seorotary of the Treas
nry, howover,has power to remit all fines.

(43) T.T, G.asks: 1. I am building an en-
wine of 1) Inohes bore by # Inches stroke, and would
11ke to got o safe boller for 11; what Kind wonid be best ?
A. A platn cylinder bollor will answer very well, 2,
Would copper do for a botler, or wonld galvanized Iron
bo choaper and as good? A, The {ron would be cheap-
or, but not so durable, 4 You say In a previous lasue
that the burniog of small bollers depeuds greatly upon
the setting, How ahould It be dope to makelllast?
A. It might be placed with the fire underneath, and s
castog around it. 4. In testing a boller by flling It with
water and then hoatiog 1t, how would It actif the press.
ure wore ralsed highor thau the boller could stand? A,
There would bo a rapture of tho weakest part of tho
botler. 5. Can s bollor thatloaks slightly not be tested
that way? A, Not very convenfently. 6. How high
should the pressurebe ralsed In testing o boller that
Dlows Off ot 85 1ba., and Is run &t from 40 to 70 1bs. on the
square finch 7 A, To about 1001bs, persquare {nch,

(44) O. H. P. asks: How are ferrotype
plates senaltized and developed 7 A, The plate is first
porfectly freed from dast, conted with a thin Alm of
collodion,and placed In the silyer bath for s few min.
utes, Itisthen plaged In the enmera for a short time,
1t {8 then removed and flooded with & solution of sul-
phate of fron In water, until it 1s fully developed, when
1t 1a thoroughly washed and placed Immediately 1o the
bath of hyposulphite of soda for & few minutes, This
Istteroperation is termed fxtog, Tho picture (s then
washed, dried, and varnlabed, For further information

cysuste formed? o od pr

potases is fused with sulphur and carbonate of potasa
1n & covered crucible, and the heat gradually raised to
rodness, until the mixture 4 (n guiet fuston, there (s ob-
talned s mix of sulpho-cyanate of p h and sule
phuret of fron. The salt Ia dissolved out by bolling
water, and erystalizes on coollng. The best propor-
Llons are 46 parts dried prussiate, 17 dry carbonate of
potast, and 82 sulpbur,

How can | preserve cges from October to March? AL
Varlous experiments have been made in France oo the
best method of preservisg eggs,s sudject of much Impor,
tance there. Amoung the different processes the bestand
At the same time ote of the simplest, was found to conalst
1a tog vegetable ofl (18 d especialiy)on the egg,
thus preventing aay alteration for s sufiictent time,and
proving much more satisfactory than any other plan
hitherto recommended,

Can you give me & recipe for makiog a good quality
of sewing machine ofi? A. We think pure olive ofl
would answer your purpose best.

(85) J. W. P. asks: How should I make ap-
plicasion tor, and how far advanced ought I tobDein
malbemation 1o bold, a potition as engineer Inthe navy?
A. Wethink that these entering the englueer corps of
the navy are oblige to commmuence as cadet engiseers at
the Naval Academy. You can obtaln fall taformation
by addressiog the Culef of the,Buresu of Steam Eogi-
neering st Washiogton,

(36) N.B. G. says: As so many of your
resders are endeavoring 10 navigate the zir, would it
uot be well 1o spend & littlo time tn perfecting the first
model of an atr ship, the hot alr balloon of Mongolfier
sod De Rovler ? 1t seema, belug open at the bottom, to
provide for s slow descent; and the besting spparatus
provides for sscending and descending without the dis-
charge of ballsss. With the fnel used by thefirat ex-

okra and g!
stitute for coffee.  Are thay roasted llke coffee? Are

The Partslan or
yearsago by Popéller Ducarré, ts an artificial fuel com-
posed of charcoal refuse with coal tar. The small
lumps and dust of charcos] are mixed with$to 12 per
cent of water, then ground to powder,and to 200 Ibe.
of the powder arc added 33 to 40 quarts of coal tar. This
magmas 1s thorourhly locorporated, and text molded In-
to eylinders. Thescare dried and finally carbonized Ins
wufle furnace. This fuel 14 far less fragile than chare
coal, better Atted for transport, burns better than coke,
and, even when slightly klodled, continues to burn i
alr, which s not the case with coke.

J.F.
for detiioe

weo would refer you to one of the namerous works on
photography.

(45) W. K. of Bork, Germany, nsks: Is
1t better to ron a turbine water wheel below the level
of the backwater, or Just above 1t? A, Above It

(46) ‘F. H. 8. asks: I hear that the seeds of

are used asasub.

they injurious to health? A, It Is stated by Edward
Dugdale, of Grifiin, Ga., that & substance resembdling

cofice {n sppearance and taste may de made by separs.

tiog the seeds from the pulp of perstmmons, cleansing

them, and afterward roastiog and grinding in the same
maoner as coffee. Imitation coffee has also beem ob-
tained from grape sceds, but we have never heard of
coffee from the source you speak of.

‘What 1s cssence of petroleum, and how 1s It manufae,

tured? A. Itiss trade pame; we can give youno lafore
mation on the subject.

-g'a;)"l‘. J. S.asks: I saw in Paris coal bricks

alack pressed Inlo squares. How s 1t made? A

ided ch daced about 15

L. asks: The following mortar
furnace walls has been recommended:
Leached wood ashes, 1.6, alacked {tme 1.6, sand 40, |

perimenters, there was of great 4 i but
with d fuel (p 1 or some of the carbon
olls, forlostance) conld vot gas be made and used
chesply forheatiog purposes, and the apparatus be sup-
ported long enough for extended voyages? A. The
plan is deserving of considerstion, and we are glad o
recelve your Jetter. Ferhaps our readers can suggest
some further steps toward & practical result.

(37) E. A. D.—Venus' mean distance from
he pun w 00,000,000 miles, and that of Japiter —i96,000,.
G0 miles, The two planeissre therefore more than &7,
000,000 miles spart,

QS) R, asks: 1. In there any back pressure
In the igh pressure oylinder of & Gompound englne
A. Tho back pressure 1o the high pressure cylinder fa
Konurally a 1ittle more than tho Initial pressore 1o the
10w prosure cyllnder, 2, What la the receiver, betwoon
the kigh and low pressure oylinders? A.It1s the resor-
Volr tuto whick the high pr oylinder exh 5 5
Where oan | get any information about compound en,
Kines? A, Cousult modern works on the stesm ongine,
and selentifio perfodicals,

(39) A, H. W, G, nxks: What is the best
Wood Lo use 1o the ponstruotion of wheels for s wooden
vlogk? A, Wethink that boxwood or dogwood will
Anawer,

What l# the meaniog of tho word * balloon framiug,"
AN whst I8 the Ouference butween 1t and common fram:
1k 7 A, A balloon framo s made of Mght studs, balled
fustond of belog framed tn the old way,with mortise and
tenon

On s wire tramway, 34 miles (ln length with large
BUrYes, what would e the least grade at which losded
wars o8 one sde would ralse emply ones OB
e other 7 A, You do ot send the weights o be
hanled nad the welghis avallable for haaliog them; and
Ihe Larm * lerge carve ¥ 1o very indeflulte. Hence 1t 18
Lpomibie for us 1o anawer this question.

““m J.J. 0, saka: What will harden Bab-

Welal? A, Tuhe sadition of more astimeny.

of w
and I have 5 feet of water In the pipe,

want your opinion on the above, aod to know If you
are aware of any better composition. A. Therels very
Mttle difference between the MOrtar you name and com:
mon Mme mortar. Furnace brick are set with fire clay,
which Is & well knowa article of commerce and way be
ordered of any dealer tn firebrick,

(49) J. L. says: I have driven a pipe well,
the pipe 1s 1) tuches, 15 feet from the surface,
1 dug down 16
feet, andputon ap ordivary pump with no result, 1
then put oo & force pump with po result, What fathe
reason? Aoy ordinary pump 18 sald to 11 33 foet, but
nolther of thoso would MfE 48 feet, and yot the valves
aro In good condition, and there e no leakago (n any of
the joints, A, Ordioary pumps do not life more than
Lrom ¥4 10 24 foet, on aooount of \mperfections, 1t s
possible, alao, that you wmay have some louks In the
connecting Joluts, By golog down & fow fect more
with the pump, you will probably overcome the tron:
ble.

(50) F. G. B, nsks: WIIl a boiler 12x80
tncnes do to run & mmall engine (cylinder 2x3lnches)
with, set Intg an ordinary stove lostead of haviog an
fndependent Areplace of (s own ? A, Yea, 3 How
mueh power could | get from the voglne? A, You
might got half & horae power with such an wreange:
ment,

(61) J, C. nsks: As there aro so mn[ wiys
of onlculating the power of & high pressure ateam en-
gine, you will greatly oblige me by telllng me your mode
of makiog the caloulation, A, Multiply mean effect:
(v pressure aa the platon in pounds by twice the length
of stroke In feot, and by the number of revolutions per
minute, sand divide 1ho product by 83,000,

gnz J.C. 8, aska: Is there any invention
by leaufiod burted gold and sliver? A, There Is
0o such machine on rocord, oxcept In ancleat logends,
1f such an luvention ever uxisted,Its cOnstraction 1s oer
talnly one of the 10st arts,

2American,
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(53) R. L, says: I have directions for ma.
King an achromatie sitropomicsl telescope with sa
schromatic object glams of M inches focus snd ao Huy
ghenian eyeploce of half an tneh focus, thas giviag »
magnifylug power of @, | wish Lo lncresse the msgnl
fylag power to 130, Would 1t be best and chespest to
00 this by tocreasing the diamater and focus of the ob
Joct glase, 0 the focus alone of the object glass, or by
decressing the foeus of the eyeplece, or by doing all ot
theve? A Avot of eyepleces mado to At & tube, 206
toch tnside diameter, Is most conventent, Etlther plan
would do. IHigh powers oan ouly be used with good ob
fectives 1o view double stars on the tinest nights,

1. In what place 1s the best telescope in the world
sltosted 7 A, Al the Naval Observatory., Wabington,
D. O, Itisof 26 Inches clear aperture. 2. What Is
s maguifylog power? A. Perhaps 1,50, or more, In
good weather,

(64) H. M. P.—The trouble was probably
caused by the nocumnlation of alr In & high point of
the plpo.

(55)W. H.H.askn: Howlean I make crimson
rocket stara? A, Take chlorate of potassa 207 parts,
sulphur 192 charcosl 1'7; binck snlphurot 6f antimony
87. Accordlogto MM, Deslgnolles and Castelbaz,most
brilliant colored flames are obiained from plerate of
ammonia in the following proportions: For yellow, pi-
crate of ammonis 50 parts, plerate of peroxide of tron
50 parta, For green, plorate of ammmonis 43 parts, ni-
trate of baryta 82 parta, For red, plerate of ammonia
Sl parts, niteato of atrontin 56 parts,

ﬂ!m) 8. A. N, says: Ploase give me a good
recipe for sympathotio Ink, A, Lotters written with
dlluted prussiate of potash beoome visible when molst.
ened with a solution of salphate of fron. Asto the
power of your engine, you donot send sufficient dats,

(57) J.F.MeC. ngks: 1, What kind and how
much ¢il Is there 1o 45 1bs, of unbolted white corn
mesl? A, According to late determinations, the aver.
Age compoaition per cent of Amoriean cora mesl s as
follows: Water from 11'6 to 18 3, starch from 50'1 to
548, fat or fatty olla from4'd to 47, cellulose from 140
to 20°4, gum and sugar 2'8 to 30, nitrogenons subatance
877t 80, anh 1'6to 1'A, 2, What are xome of the harm:
leas chigmicalathat will noutralize 1t while baking fnto
bread? A, Wedo not understand this question,

(58) J. T. McK. asks: What force isx re-
quired to exbaust the alr from & vessel to which Is at-
tached a pipe X foch In diameter, standlog In water 10
feet Delow, and will It require more force If the water
be 30 feet below, 1o cause the water to rise Into the ves
sel?2 A, The work of ralsing the water will be that of
liftiog the welght through the hight. In & given thme,
of course, more powor will be neefed If more water Is
1fted, orlf {1t i Ifted higher, To this work muat be
added that used up In overcoming the friction of the
waterin the pipo, In giving the water velocity, and in

fog the friotion of the moving parts of the

ov

pump.
(59) C. B.asks: Which furnishes the light-

et draft, the vehicle with wooden axles and thimble
akeins, or the one with fron axles, all other things be.
log equal? A, If all the other conditions were the
same, there should be no difierence of axle friction ta
the two cases, as friction s proportional to the press.
ure, and depends upon the nature of the rabblng sur-
faces. The work required to overcome friction, how-
ever,increases as the diameter of the axie ts increased ;
and If the fron axies are the swallest, and sre strong
enough, there would be an sdvantage o thelr use.

(60) W.J. B. says: I have one 12 x 380 cyl.
toder (geared two o ofie) oo s amall steambost, asd
the botler is 40 Inches by 22 feet. It makes plenty of
steam, but we want to dispente with the gearing and
altach another 13x30 cylinder, direct. Will the botler
makesteam enough for the two cylinders, rusning at
half thespeed? A, It will probably take a little more
#leam, after the change Is made, but not & great deal
more If the hinery fs well dealgned

(61) C. T.8., says: A mechanic of Cleve
land, O., was tryfng to secure a better draft for s alug
®ish Ore;snd the thought occurred to him 1o try the ef.
focts of steam, A small pipe was made to conduet dry
steam from the top of the boller to the upper part ol
the where it 4 (n two amall Jets strikiog
downwand ou the baralng fuel. No s00n was the steam
tnjected into the furnace than the sluggish, smoky fire
sprapg up into & clear, bright, yellowish snd Iutensely
hot flame, Alling the whole furnace with a loud roar,
The man found he bad not only secured s strong desfr,
but somethlog much mare important, s amokeless Ore.
What do you thluk of thls plan? A. We have not much
falth 1o 11, and we think it p ble that the applicatt
OF the steam was tsde 1o some other way. Sul), i asy
of our readers fed] tnclined to test the metkod, we hope
they will communicate the resalts to ua.

J.B. F, asks: Is there nnythl%’lhll
will kill the smell of plue tar without Killing or destroy-
1ug 1ta eanential properties? A Wo knowof no metbod
of sgcomplishing the result without destroylog the
propertics of the tar, as tar,

(68) J. H. B, naks : What acid will dissolve
or burn tron quickly 7 AL If destred for analytical pur
poses, the tron should Arst be pulverized, and then dis
solved Iu hydrochlorie scid.

(04) J. P, anks: Cnnzou give me the meth-
od ot altiiling essential olls (wapecially wintorgroen)
and how te separate the ol from the condensed steam?
A, The quantity of volatilo oll ylelded will depend up-
an the part of the plant employed, the season and the
perfod of growth, The dryer thoseanon and the warm:
or Lo ollmate, the rloher are the plants In olls, They
should be gathered, an a genoral rule, lmmediatoly aftor
Blossoming, snd distilled, if possible, while fresh, 1t is
bottor Lo macerste the plant one day before dlatilling,
Hools, barks,0te., Khonld be conrssly powdered., Parta
which yleld no o), sa the stews of mint, sage, clo,,
Ahould be detached, The larger 1ho quantity acted up
On the batter) tho quantily of water employed should
bhesuMaotent to thoroughly cover the plant; (o0 mueh
Water caunes loss by dissolyiog & portion of the oll,
When the plante are atiundant the distiiiate should be
returned Lo n treah portion of the plaots In s retort, It
10 8 004 plan 1o use the water of & previaus dlstilistion
Tor thoeamo plantan 18 indniready saturat, d with the oll,
If the oll 1n bpavier \han walor, Use & satursted solu.
ton of sult, If Hghter, the Florealoe recelver, The
oIl of sasaatras (s obitatned from the sassafras root| M
Toe, will ylold ® ous, of the oll.

'”LCB)C.LO.M: Is there a compound
which odoriess matobes can bemade? A We de
6ot IhInk thore ls & matoh that 1s abeolately Inoder-
oun,

506) J. N, anks; Can a1 horse
turn & grindetons that requires two
Lo turn 1L, or oan It do more? A, More,

o and
wen

— — e S——
(07) M. E. J. aakn: What is the process or
method of temparing savile? A, The faces of anvile
Are bardened by heating sand guenching, the metal be.
tog hrought to & very low red and quenched 1o tepid s
lne water,

(68)(3, W M.asks: 1. What kind of fabric is
best for waterproofing with parafiin, for making wear:
Ing spparel, such ss ciapes, ovarcosts, leggings, ete,. ?
A. Any kind of very elose woven eloth will answer, 2,
How Isitapplied to the aloth 7 A. Thers sre Yarious
methods, The cloth may be prepared by steeplng 18 in
astrong solution of parafMn in paphihs, 3. Can color-
tog matter be mixed with 1t without fmpairing its wa-
terproofing quality? A. Yes, it 18 possible 10 Gee save-
ral of the colars,

(69) G.C. D, asks: Can you give me a sim-
ple process of making blulng, weed In washing clo*bes?
A. A mixtare of powdered starch and Indigo (fsely
pulverizea), 1o such proportion as to give the requisite
color, Is made Into & stifl dough with starch paste,
formed Into lumps or cakes, and dried.

How lastove poliah made aud how Is it made Into &
cako? A. Use fluely powdered graphite, which can be
pressed (oto o solld mass,

(70) S. K. H. asks: How can [ make oxygen-
fzed 01l 7 A. Wekonow of no o1l by this tame. A cer-
taln claes of olls known as drylag olls, of which linseed
oflis s type, have, under certaln clrcumstances, the
property of sbsorbing oxygen from the alr or becoming
oxidized, which causes the siceallive or drylug proper-
ties of these olls, Tols property may be much luereased
Dy hesting them with abont one twentieth of thelr
welght of litharge,which becomes complately dismolved
by the ofl. Oxide of manganecse may be used for the
production of & similar effect; linseed ofl which haa
been thus treated, I8 techulically koown ss ™ bolled
oll.™

(71) L. 8. asks: What is the botanical
name of witch bazel? A, The botanical aame of witeh
hazel ts Aamamelis cirginiea.

What lsblology? A. Blology 1s the sclence of life
that part of physiology which treatsof lifs Ingeners
and the different forces of life.

(72) O. W. J. nsks: 1, Suppose I were to
put a 1% Inch auger hole Into a pine stomp,snd put
thereln ¥ piut of chemically pure sulphuric acld, and
securely stop up the hole, What effect would the seid
have on the wood? Some contend that the stump and
every root thereof will be totally rotted. Isittrue
A. Xo; although s part of the stump would usdoubted
Iy be deatroyed. 2. Is therenot an efiectual method of
gottingatumps out of your way by means similar to the
above? A. Try the followlng method: In the autumn
bore s hole 1 to 2inches ln diameter, sccording to the
girth of the atump, vortically In the center of the lat.
tor, andabout 18 inches deep. Put Into 1t from 1 to 2
oxs, saltpeter; A1l the hole with water, and plug up
close. In the ensutug spring, take out the plug, and
pour 1o about i gill of Kerosene oll and Igaite 18, The
stamp will smolderaway, without blazing, to the very
extremity of the roots, leaving nothing dut sshes,

(78) X. L. R. says: An old man has in-
formed me that be noticed that, when lightnlog struock
trees 1o a forest that had been partly cleared, it almost
slways strock trees bordering on this clearing. Is there
any sclentific reason for vuch anacilon? A, We believe
1o such phenomenon has been before recorded.

(74) J. E. J. asks: Will any acid dissolve
rosln without destroyiog 1ts natural qualities? A We
know of nothing that will dissolve It withont entering
into chemical comdination with It a2 the same time.

(75) C. H. C. asks: Is water from the bot-
tom of & well (drawn by & chaln pump, for izstance)
Just a5 healthy to ose as water taken from the top with
abucket? A, Wethink there ts very Ilttle difference.

(76) G. W. S. asks: If glass isa non-con-
dnctor ef electriclity, would a boit of lightnlag go
through o glass house? A, Yer,

Have carrier pigeons ever been taught to carry mes-
Myes Doth ways? A, This has never Deen accom-
plished.

What ts the meaning of the word turdine, and whenee
Isitsorigin? A, The turdbloe b & bdortzobtal water
wheel, aad Is stzallar to the hydraslic tourniquet. But
lnatead of the borfzontal tabes, there is & hortzontal
drum, contalning carved vertical walls, From the Latin
turdo, urbinds, that which whirls around ke a Lop.

(77) J. L. D, asks: Some wine makers draw
thelr wine tato aew esaka In February, after the vint.
sge. Ithink Ihave heard (hat 1t 1» 2 moot polut wheth.
or to do that or let (L remalin on the lecs 111X 1s Dottied
f have some on the lees (vintage of 1572 and | think 1t
s improving. Ploase give your views. A, The princts
pol fermentation coaverts of separates the sugar of the
must (uto alcohiol and carbonte scid. Unless the teme
persture s conslderadly decreased, a fresh fermenta-
tion I8 likely to arfse Xnown as the after fermentation,
Saculd thiscontinue (oo long, vineger s formed. To
pravent this the v Mier the disappearance of the
babbles of carboule acld upon the coocluston of the
principal fermentation, should at once be“spigotted o™
from the lees (uto casks, the object befng 10 cut off com-
muulcation with the stmosphere as much s possible
The casks at first should be nearly Slied and loosely
busged, but atter » fow days they shonld be Alled com-
pletely. Wines casked lu D ber will often
fermenting til Febraary or March. Strong wines, rich
in aleoliol, can be Kept tn casks until they become quite
clear; but weak wines must soou be bottled, ua the ox-
yRen of the alr lallable to conyert the hydrate of the
oxido of etbyl or aleohol Into trioxide of acetyl or
Yinpgar,

Ia 1t the beat gronud connection for a lghtolog rod
Lo attach 1t to a raliroad track? | have been told that
lightaolog strokes aro less numerous in the ety of Der.
Mo stnce a numbyr of rallroads centerinit. A, No,

(78) L. F.says, in roply to L. S., who asked
there wore any lostrutent by which tue correct dig
tance of an object could be sscertained: | bave & prise
watio Dold glass (0f French Invention) with a Axed sta~
dia, which gtves the most segurate messuroment of dise
tance, when the Bight of the object s Kuown, or the
hight of that objoot when the distauce Is known | the
rile for caloulation Ia: As 1 1e to 100,80 ta hight 1o dis
fanco, ‘This lustrument was invented by a Frongh army
ofoar, and used during the Orimoan war, 3

B. W. says, | con~
...‘3.’;’. oo o Ny u??l{:: uﬁ‘xq [
above the Doller, with Ab elght luch sheet tron plpes
Iead the pipe so that 14 will

N
«rate; leave 5o sharp angles In 18] invert & (88 b




n E. H. H,, who
. |Mm%m£uﬂu o nas that
successfolly, and What has boen the princl-
‘mashine-cut files 7 There are soveral
cutttog Ales successfally. The prinel-
pal troudle with mashine-cut files 1s prejudice. 1once
called Al s machine ahep; and the converstion turned
upon whon [ aaked If they used & cortaln machine-
-&t The anawer was “* No, We bave tried them
pathave given them up. Machinecut files are a fall
woe § but we are wstug now & flo which {4 the best we
ever had In our shop.” He handed me a hall-dozen
‘ of fles, and I foand that they wrre marked
with the same of & firm whose files were cut by ma~
chinery In the very room that 1 was foreman of, You
state that “machine-cat files are not equal to hand-cut
elther 1n regularity of cut or quality of the cattlog
wdge of the teath.” 1 will cat a Ole by mschinery that
will compets with any hand-cut file In the world for
reguinrity. As for the cutting edge of the toolh, that
1s determined by the shape of the chisel which culs the
file; and if the tooth s not sharp snd of the right
shape, It 1s the fault of the operator and potof the fact
of {ts belng machisecut. A dadly shaped chlvel will
make & bad file, whether tn the bands of & akillful hand
catter or In A machine.
Iv to G.H.M., who asks:
'&gl‘ :ﬁf‘.’:y:..'l::&t 15 a0 etght day clock spriog?
Find, by single pulley sud cord, how wany pounds your
sp:Ing will raise one foot high 1o one minute. The num-
ber will be the namerator of & fraction whose denoml-
BALOr 14 53,000 or 1 horse power. Any two springs of
same sizeand workmsaskip will have different Ultiog
forees, and therefore this question must be decided by
the particular spring.

) J. S. G. says, in answer to several cor
respondenty, who ask Row to temper cart steel: Heat
the plece of steel to de rempered 0 & bright red ;throw
11 1nto & tad of clear cold water axd let It cool; then
tako 8 Joaf of hot bread of the required size to hold
the tools thus cooled, stick them fato the loaf, and let
them cool; and you bave one of the finest Snlshed tem.
pors that has yet been discovered.

MINERALS, ETC.—Specimens have been re-
csived from the following correspondents, and
examined with the results stated :

¥. X. LIt contatns o sfiver~T, H, P.~Itis mar
casite, commonly called white Irom pyrites. Itiscom-
posed of trom 6 4, and suiphur $3°6, In 100 parts —B S5,
=1t Is tale, and is composed of ailics &2 &, magnesia 33,
snd water 3°7.—W. E. H.—The amogut of hardened clay
sest 1 100 smail t0 enadle us to declde by practicsl or
ther test whether it could be used for beick-making,
ete~J. A. G —No. 11s galena, s salphuret of lead. No,
21 lron pyrites, or sulpharet of tron~W, W, B, Jr.—
1t1s carbonate of iron. No chromium was detected In
the sample sent . —J S, K.—It Is lrou pyrites.

C. A.asks: How can I stain poplar wood
the color of red cedar for the manufscture of cigar
boxes ?—H K.aske: How Is the word balling or bubddiing
translated Into the Winnedago (Indisn) dislect 7—J .S,
McK. ssks: When the sun and moon are both on the
satne tide of the earth what causes the tide on the op-
posite side ?—F, A. McG. sska: Why does & belt run to
the Lighest potnt ?

COMMUNICATIONS RECEIVED,

The Editor of the SBCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original pspers and contributions
apon the following subjects:

On Electric Railway Signsling. By W. R.

On Small Printing Press Engines. By
F.C.S.

On the Spiritual and the Material. By E.
Also enquiries snd answers from the follow-

JEM~E.N—-A.G.F—J.J.8.~G. W.E~H. B.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-
pear should repest them. If not then pub-
lished, they may concluds that, for good rea-
pons, the Editor declines them. The address
of the writer should always be given,

Enquiries relating to patents, or to the pa-
tentabllity of inventions, assignments, ete,,
will not be published here, All such ques-
tions, when initisls only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all; but we generally
take ploasare in answerlog briefly by mail,
It the writer's address s given,

We have some queer correspondents: One
writes 10 know If we will not be so good as
to send & messenger to an address which he
gives—distance two and a half miles from
our offleo—1o make cortain Inquiries for him,
It would require one and a half hours' time
10 do the errand, and not & stamp inclosed.
Another wants us 1o write a letter and tell
him where to get & combined thermometer
and barometer. Another: * Will you be
good enough to give me the names and ad-
dresses of poveral of the makers of the best
brick machines” ; another wants water wheels;
nuother threshing machines; each writer de
sires our written opinion s to which is the
best device, with our reasons, and not ope ls
thoughtfal enough to inclose & fee, or o re.
floct that to xnswer his request will consume
considerable of our time. Another party
wishes us 1o write Lo him the recipe for ma
king ornaments out of ool war, whore he ean
bay the mixture ready for use, and how mueh
checkermen will sell for In the Now York
market. For this information he sonds us
the generous sum of three cents in postage

Sientific
stamp. Mr. C, wants us to tell him of some
valuable invention, of which he can buy the
patent cheap, that would be suitable for him
to take to soll, on his travels out West, by
towns, counties, ete., threo cents inclosed.
Others want us to put them in communica:
tion with some porson who will purchase an
interest In their inventions, or manufacture
for thom, or furnish this or that personal in-
formation, our reply to be printed in the
SoipxTirie AMERIOAN, Wo are at all times
happy to serve our correspondents, and when
they presont enquiries which we consider of
genoral intorest to our readers, wo give space
for them In the above columns; but if
roplies to purely personal errands are expect
ed, a small fee, say from one to five dollars,
shonld be sent.

F i‘brncm‘l
Index of Inventions

FOR WHICH
Letters Patent of the United States
WERKE GHANTED IN THE WEEK ENDING

September 1, 1874,

ASND BACH BEARING THAT DATE.

Those d (1) Are d patents.)

Afr, navigating the, M, DYer...co.ccrenvernennenne. 156,654
Animals, shearing, Hamiliton & Harlow... RRLIE )
Artfat's kit K. O, Chorman,........ . 1555
Auger, earth, W, 8. Jones 154,609
Auger, earth, 8, R, Rood ..,
Bag fastener, 8, Welllogton,
Basket for corks, J. M, Otto..
Bathing apparatus, R, 8, Gee.....
Beer with gay, charglog, J.C. Kennedy,
Bill flle, W, M. FOye ..ovininacasaninns
Blow-off, surface, B. Waugh,
Blowpipe, Darber & Price. ...
Boat, sectional, P, Emerson,
Bobdbin and saindle, O, Pearl ().,
Boller, sectional, J, B, Lamb....
Botler float, A. MooD, .. cvveiee
Bolt for doors, eto,, J. Peyer
Boot aod shoe, T, K. Reed...
Bottle, nunsing, L. K, Perkins
Box, mateh, 8, C, Mullett.......
Brick tor angles, J. E. Bllllngs,
Bridge gate, draw, J. Ladwig ..
Bridge, tron, A. Burneson ...
Broah, dustiog. J. H, Bishop.
Buckle, Higinbotom & Smith
Burial casker, A, H. Edwards ..
Canal boats, propelliag, J. R, Parks..
Cap,mak, P, Goldmann ....covvvees
Caraxle box, A. G, Cummings,
Car coupling, C, H, Amens..
Car coupling, J. Carran,...
Carcoupling, A, L. Moyer.
Car conpling, T. H. Viocent......
Car pusber, Little, Balley & Clarke,
Carreplacer, E. Willard .
Car, safety, D. Price....
Car spring, B. Vose (r).
Carstep, J. Medina .........
Carpet beater, 5. H, Merritt........
Carrisge atay end, dle for, D. Wileox.
Cement, hydraulie, F. E. & W. L. Bro
Chato, drive, W. D. Ewart...........
Chalr, reclining, W. Donoghue.
Cheese riog, N, A, Witherell.
Churn, G, B, Nebinger,
Clgar, U. Behrend ...
Ciger, W. A. Webster.........
Cuteras, butlding, J. H, Wines
Clock, H, RoDErt..cccveernonnane
Clod crusher, W, P. Anderson........
Cooler, beer and water, M. Nicholson....... o 154700
Corrugsting metal cylinders, H.W. & R, Lafforty 151,085
Corset,J. G. Lo FOonte ...ocauiinenncnnaannsnsnnssess 15,087
Cotton gins, B. D, Gullett (£).ceeuenians o vou 6,0M, 0,085
Cotton plants, applying Paris green, C. H. Lovy,. 15,00
Cotton worma, destroylog, N. A. Davia .. ..., 18,051
Cultiyator, W, P. Dalo....... weee niannss 154,080
Cultivator, M. L, GOPDAIM oveeerrnrerss sonrensenss 100,000
Caltiyator tooth or hoe, Granberry & Elllott, ..., 154,067
Desk, book case, ete ,J, H. D'Lamatter ........,, 154,050
Desk, achioo), E. D. Olln...... auea 104,710

154,578, 154,504
ceeens 104,041
vees 150,04

Doors, track rall for allding. o.M
Driling machine, coal, M. H, Kvaos.... 150,00
Dumplog sud loading, A. McCreight .. 154,000
Eges, packiug, 8. Koh .....cccvveennes . 1M
Elevator, hay, J. B, Feltzhous .. weee 150005
Elevator,J. A. Holgwarth ..... PR LIAY
Emery wheels, too) for turaing,J, I Gray, oes 150508
Eogiue labricator, O, M, Prescott . ..... « o 18T
Bagine valve, Colo & Bowdialh,,. yoo 104 083
Fare box, T, Hostetter........... . 164,050

Felt akirts, ornamenting, J, W. B N (F)vees OO0
Fifth whenl for carriages, Archianbron & Schulg,, 164,050
Filter, J, G, Falghum.......... seeansaenensninnanenns 305,000
Filter, Grimth & Darant e 1IBL050
Fire escape, 5. Broach......... ces 15400
Fire extinguisher, A. H. Angell.... LR

Fire exiiogeisher, Mack & Parker « 154 008
Flour packer, §, Teggert (r)....... oe o
Fuel, componition, Mars & [relan, oo BBLTH
Faroace, U. B. BUHIDIRE «ooveerinrmenmmnnrsssnsorsns 150
Gages, float for steam boller safety, A, Moon,. ... 184511
Galvanometer, W, E. Davis 154,
Gas, tlleminatiog, M. W, Kidder,,, seesensinsese MDIIES
Gas hester tor cookiong oysters, A. W, Manning,, 1M 0
OUVETROr; 0. C. JORKING. s ooenriscrsstancrosrsgsanss 1M
Governor and throttis valve, A, Talbott .., « 15,108
Guu, machine, W, B, Farwell oooiiriiinins 154,94
Gun magazine sttachment, B. B, Hotchkia o 1880
Harvester WD, EWart. . cocovsnssnnnans 18 0s
Marvester, €, O, Schaeider, 158469
Harvester, C. P, Wing...oue 150
Harvoator rake M. GIDbe . .oun « I
Henter, feed water, O, W. Doten.. vees IS0
Hinge, spring, O, Farehlandt .. oooovvivvrnnrvsnsnnes (LIRS
Hoep, 0. V. Orimin . .....covvnene . 150
Horse powar, Haraer & Frrgo NRLIE )
Horses, detaching, W. I, Bawm . o I8
Hose hydranlie, O, B, Btreet.. .. o 1T
ludicator, revolution, k. Brown, . 154,800
Jotnt holder ©, Buckaer, Il .vriviranes 2000000005 & 15454,

American,

Knit goods, holding, W, Martin
Ladder, fireman’s, J. L, Conway.
Ladder, fireman’s, H, Fox.,
Lamp, solderiog, F. Relt
Lathe dog, W. Grout.....oiiiiinnn
Lead, makiog white, L, Brumlen.....
Leg, artificial, I\, D, Leach,..
Lavel, spitit, A. F. Hyde.,
Locks, seal for, J. Kinzer
Loom, W. V.G cuiiiiiinrnnnans
Loowms, Alllag guide for, W, V. Gee.....
Lubricating compound, Story & Chard..
M1, oider, A. C. Stevens ,......covuee

M1, appleand elder, P, Eby..
Miller's palnt st ff, 8§, Taylor...
Motion to tools, giving, A. W, Straud . 151,550
Mugzzia, dog, O, B, Desllles ......... . 151652
Napkin holder, Decker & Dyer..........ceoeeeeence 150508
Ofl stills, feed pipo for, McGowan & Van Syckel 154,50
Ore washing machine, C. P. Robbios. ........cern 150610
Packing for plston rods, Noland & Neldich..... 161613
Paddle wheels, feathering, C. ¥, Volk........... 154571
Paper, sizing and waterproofing, Avil & Pugh... 150,55
Paper pulp screen, J. 8. Warrenl .....covvveenenes 1LTH

« 154,00

184,847
« 154 69
154,808
. 150651

151 648
154,059
s L
154 02
154,000
. 150,600
154,602
L1
« 154301
151,62

Paper vessel, J, Stevens, .. p 1T
Pencll, lead, P, Aufeland. .. o weese 150655
Petrolenm, otc., storing, J. N. Reynolds.. . 130718
Photographle camers, S. A, Holmes, oo 1500
Tlek, 8. Lyneh. .covvrnrsssnssvennsasnes f

Plcture frame and mat, L, Bushoell....
Pletares, die for embossiog, J. Darnett,
Pinkiog fron, E, P, Welch .........
Planer tool holder, Carr & Turnbull...
Planter, corn, J. and W, Campbell (r)
Planter, cotton seed, O, Walters ..,
Planter, seed, J. C, Barlow ...
Plasters, spreading, W. C. Neu
Press, ballng, Littlepage of al....

Pruniog shears, Smith & Miller ... 1
Palley block haoger, B, Howland 100

Pump, double-acting, J. Robertson
Pump, steam, J,. F. Hamilton.......
Pump valve, H. T. C, Krauss..
Purifier, middlings, G. H. Rich...
Radlators, connection for ateam, J. H. Mills. ... 151561
Rallway signal, J. A, MeClure .

Regulator, water supply, D. and T. Mo
Retin holder, 5. ROY#0....cvviiiiinncnanss
Retn holder, check, A, H. Rockwell.
Roller, field, G. Wiard ............
Rolllzg pto, T. B. Carroll.
Roofing, metallie, S.COX ..ovv cevneee
Ssccharine juices, bleachiog, R. Soule.......
Sash balance, 0. Davis....ocavennennn

Sash balance, L. Fegley.........
Saw-filing device, C. H. Matchett.......
Saw filing vise and gulde, C. H. Matchett
Scaffold, J. T. SCOt..cverrisevarassacsssnncen
Sclssors, H. S, Breeden...
Séraper,foot, C. W. Reed...

Seal, metallic, C. J. Brooks....ccccvieencersancseass 151,009
rh ooe 154065

Seeding hine, M. L. G
Sewers, construction of, J. M. Thompeon..
Sewers, veptilator for, W. H, Chase........
Sewing h ker,J. H. Cleveland

Sheet metal elbows, formiag, J. S. Dennis
Ships, etc., construction of, J. C. Browne...
Shoe, wooden, A. Ed ds ..oeven eses IM SR
Smoke stack, J. McLARe. ...ccvereeanrocnonnes
Soldering iron, T, Hagerty .....
Stench trap, oasting, H. Brooke..
Stercoscope, J. Pagliught....
Stove, coal o1l cooking, H. Maokinnon. .. ....... 154,696
Stoye drum, 0. D, Spalding . L 154021
Strap loop, 8, O, Taleott ...ooieiie
Sugar, drylog, H, W.snd R, Lafterty...
Telegraph wires, insnlating, T. L, Reed..
Thlll coupitng, 0. C, Comnell........
Tobacco, brightening, C. Manly.......
Tobacco, making plug, T. C. Willlams,,
Toy,automatic, W. A, P, La Grove...
Toy race course, K, A, Thompeon..
Track clearer for locomotives, C, W, Patton,
Teunk, T. J, MARAIC, v vevssasncssssasssntarans
Truuks, construction of, 8, 8, Luther
Tross, M, M, MacDoonld,.ooieiiiens
Tub, bath, A, O, Brownell,
Tub stand, J. C, Hollls, ...
Tubes, oto., welding onds of,
Valve, throttle, K, A, Gate
Vehicle axle, G, Hunt,  ..ooviaie

Vehicle running gear, W. A, Ehrgott,
Vehlcle spring, B, WalKer. ... couveee
Voblcles, platform gear for, i, 8, Clark
Veasels, construction of, N, Gibson,,
Wagon brake, A. HOogUO. .oiiiieies
Wagon, dutnplog, J,. Mills ...
Wateh case back, M, Dirnn, ...
Watchoune, WIHAME & COOKO . uiirininneinnnses 154708
Water wheel, turbine and undershot, J, D, Hale 154547
Water wheel, turblne, MoCormiok & Brown...... 154,008

Wheol fender, )L, ¥, Eborts....... . 15,68
Windmill, L, Baker. ... NREINS 1Y
Windmill, J. Lo Bust oo R 1A )
Window screen, A. Altenburg... 154,558
Wire, colling and weaviog, D, J. Fowers, 154,08

Wreneh, B, F. Joslyn..couie AR LR

APPLICATIONS FOR EXTENSION,

Applications hiavs besn duly fled andare now pending
for theextonston of tho following Lottors Patent. Hoar
fogeupon the respeotive applications sre uppointed for
the days hereinatter mentioned:
N0, ~Crotnes Wiixoen G, J, Colby, Nov. 18,
2000, ~PHOTOO RAYIIO CAMERA~S, Wing. Nov.Ia,
31,001 ~Srnaw Curran,—W. Gale. Dec. 2.

EXTENSIONS GRANTED.
20,00 ~Roox DritLine Macuixe~L. M. Gllmore.
20,00, ~Sreax Exoixn~W, Wells, .

sensnanan

DISCLAIMER.

M08, —~Grwen BoosLe~L, O. Chase,

DESIGNS PATENTED,
7315 to 170 ~Canrurs ~R. Ik Campbell, Lowell, Mass,
7,50, ~Cooxine hrove,—J, V. B, Carter, Detroft, Mioh,
1098, ~8r1ox MiLL W, Haslam, Falladelphia, Pa,
LM 0 100, - Canrnrs W, Kerr, Patladeipbia, Pa,
1ariand 1.7 ~Canrerss IS, Kerr, Phtladelphia, Pa.
1D ~Canrey ~W_ Kerr, PFalisdeiphia, Pa.
100 L0 1,70, ~Srooxine FARKION — W Martta, Phila,Pa.
T8 ~Oanrer. D, MeNalr, Lowell, Mam.
133 and 1,998 ~Ouy Crores ~O.T, Meyer e al. Beegen N J,
7,908 ~Brove~J, ¥V, 0 Carter, Detrolt, Mich,

700 = Pine Snover~A, W. lirsehfeld, W, Meriden, Ot
7,00 and 3990, < Canrsrs ~I1L K Kerr, Pilladeiphia, s,
TRADE MARKH REGISTERED,

1,000, ~Canvey Wane ~K, W, lHolbrook & Co., Troy,N.Y.
1051 ~Prows, k10, ~Lawreacs of al, Kalamazoo, Miok,

[OcTOBER 3, 1874.

1,952 ~FesriLizens—~W. W. Leman, Macon, G,

1,93, — Wmsx v.—Shialds & Co., Clnetonatl, O,

1964~ Parxn Baos —~Chatfald of al,, Cinelonstl, 0,

1,955 to 1,957, —Crooxs,—F, Krosber, lHoboken, X, J,

1,998, ~Wusxy ~B, M, May, Clactnnatl, 0.

1,900, —Axsoxta Mawvse.—J. J. Tarner & Co., Balyy.
moro, Md.

1,90 & 1 961 - MevrorxEs~A. Vogeler & Co. Naltimore M4,

1960 —PLASTER. —A. Vogeler & Co., Baitimore, Md,

MOHEDULE OF PATENT FEES,
On each Caveat..... S0
O each Trade Mark,
On filing each spplication for & Patent (17 yoars), 813
On tesuing each original PRtent.......coveeeee 20
810

On appeal to Examiners-in-Chtef, ..
On appeal to Commissioner of Paten!
On suplication for Rel, $30
On spplication tor Extansion of Patent...cc....i... 850
Ongranting the Extension
On fillng & Disclaimer,.
Un an spplication for Design (3% years)......er....810
Onapplication for Destgn (7 yoar). ..o cvemssrnses-- 818
On application for Destgn (14 JEAT)..coveevrrerennn s B30

CANADIAN PATENTS.
LisT oF PATENTS GRANTED IN CANADA

Avcust 81 To SEpT. 13, 1874,

350 ~E. P. Hildebrand, 1ndisna, Indlans county, Pa,
U.S. Improvemeunts fn coal stoves, called “Hilda.
brand's Improvements in Coal Stoves.” Aug. 3, 1974

3#01.—J. Brown, Brantford, Brant county, Ont. Im-
provements on s device 1o protect the person from
the effects of the sun and rata, ealled “Brown's Excel.
slor Sun Shade.”" Aug. 31,187,

350.~G. M. Seymour snd J. C, Halght, Sew York city,
U.S. Improvements {n horse powers, called “Sey.
z'n;':r & Halght's Improved Horse Power.” Aug. 31,

3500.—J. Fowler, St. John, New Brunswick. Improve-
mentson springs for carriages, wagons, coaches, cars,
and other vehicles, called “Fowler's Patent Carriage
Spring.” Aug. 31, 18534,

3.508.—L Abell, Woodbridge, York county, Oat, Safety
cuver forcoupliaogesof revelving shafte called “Abslly
Cover for Shafting Couplings.™ Aug. 31.151.

550%—F. Seegmiller, Seaforth,

3506.—T. McBride, Pniladelphis, Philsdelphls county,
Pa., U.8, Improvements on hydrsnlic raliroad car
brakes, called “The McBride Hydranlic Brake.” Aung.
8L,

3,507.—F, A. Balch, Hingham, Sheboygan county, Wis ,
U. 8. Improvements on a machine for separating
cockle from wheat, called “The Balger State Cockle
Separator.” Aug. 81,1850,

3,94 —R. H.Esrle, St. John's, Newtoundland. Improve-
ments in ice crecpers, called “Earie’s Ice Creeper.™
Aug. 51,150,

359, —G. Daonlog aad C. B, George, Wankegan, Lake
county, i, U. 8, Improvements os horse shoes,
called “Dunning's Horse Shoe.” Aug. 81, 1856

2510~W. D, Farrand, New York city, U, 8. Improve-
ment on spark arresters, caliod ** Farrand's Spark Ar-
rester.” Aug. 81, 1874,

3511, —P, Mutter and T, Evans, Hamiiton, Wentworth
county, Oat. Improvements on ¢ar couplings, called
Mutter & Evans' Self Acting Shuttle Coupling.™
Aug. 31, 187, .

8812 —J. B. Armstrong, Guelph, Wellington county
Ont., assignee of J. McFarlane, Otterville, Oxford
county. Ont. Retssue of No. 1,115, & new snd useful
carrisge spring, called “The Improved Elliptic Solid
Cast Steel Carriage Spring.” Sept. 12,1554,

Advertisements.

Buack Page = = = = = = = 81,00 aline,
Inslde Page= = = = = « « 75 contsa line,
Engravings may head advertisements af the same rate per

line, by measurement, as the letier press, Advertisements
must de received at publication ofice os early as Friday
morning 1o appear (n next larve,

_———

GEO. A, PRINCE & CO.

Oroans & Nelodeons.

The Oldest, Largest, and Most perfect Manufactory
in the United States.

Now In use.
No other Musieal [uatrument ever obiained the same
Popularity.
§#" Send for Price Lists,

Address BUFFALO, N Y.

PRERON R G EN LN ke o, daed

s few montds in & now uut of
T .t

OR SALE—QGarxnmanr Ruaren Wonrks:

F 1n Madison, Wisconstn, In conseqaence ﬁ
:lnu‘l‘h.:ll .::.u [N o:i:‘nn. 'ﬁ, m Jan %’m

Jogn of MATUIACIOIHE Kud wal “o?‘"
in Wisconsin, Minnosota, and ™ 1 18 & gOO4
opportunity fors Jnltzlil:‘ ur'-“uh A °

e o B e
o e
TS F.T. H. m&;‘w

PA
stodacea. Slastliiiurens




OcToBER 3, 1874.]

Srientific gmcrimu.

221

BAIRD’S

JOULS

FOR PRACTICAL MEN.

eul.rﬁed (‘llllo‘uo of PRACTL-
CA.E‘ #;ﬂ SCIENTIFIC BO # pages, $vo—wili ba
sent, of Lo any one who w AVOr me wit
Ris sddrese. o we tomay o

EENBY CAREY BAIRD,

DUSTRIAL PUBLI SHKR.
406 “‘AL\UT STREET, Pnfladelphia.

Valuable Bocks
Heuat, team,
The Steam Engine,

Box.—A Practical Treatise on Heat: As ap-
plied to the useful arts; for the use of engineers,
architects, etc, By Thos, Box. 14 plates. 12mo .. $4.35

Burgh.—The Slide Valve Practically Consid-
ered. By N, P. Burgh. Ulustrated. 12mo........ 52,00

Burelh.—Pmchcnl Rules for the Proportions
odern Engines and Bollers for Land and Marine
Purposes. By N, I, Buigh., 12M0...oviveinnreees $100

Campin.—A Practical Treatise on Mechanical
Eogioecring; Comprisiog metallurg ‘y molding, cast-
ing, forgiog, tools, workshop machinery, mechauical
mlpulltlon.mluutlc(ure Of steam cogines, eto, ete.
‘With an sppendlx on the wnlylu of Iron and iron
ores. B ‘ancis Campin, C. E. To which are added
observations on the constraction of steam bollers.and
remarks upon furoaces used for smoke provenllon :
with & chapter on exploslons, By g C.
and John Bourse. Svo. lilustrated with 29 plnxu and
100 WOOd enRTAVIARE. .covvurrrvirnsnnen suusssessasaay $6.00

Colburn —The Locomotive Engine: Including
a description of Ita structure, rules for Estimating iis
capabliicies,and practical observations on its consiruc-
tionand management, By Zerah Colburn, Illustrated.
A new edlition. 12mo $1.35

an and Brown,—The Marine Steam Engine.
Thomas J, Maln and Thomas Brown. Numerous
nunuonu R R e e AL

Mam and Brown.—The Indicator and Dyna-
momater: With thelr practical napllcluonl to the
sleam englue. By l‘ J. Main unl'l' os. Brown. Illus.
LALEA, BVO..ceneesnensannrssepnenassannsonnnsanaonnss $1.%0

Norris.—A Handbook for Locomotive Engi-
neers and Machioists: Comprising the proportions and
calculations for consiructing locomotives ; manuer of
settiog valves; tables of squares,cubes, Amu.eu:.elc
By Septimus Norils. lilustrated. 12mo..cloth.. 2w

Roper—A Catechism of High Pressure or
Nonp-Condensing Steam Eogines: u:clndlng the mod.
eling, constructivg, runanln, mansagement of
Steam Eogines ana Steam Boﬂen. With Muscrations,
By Stephen Roper. TUCKS . . .icciocerrevoonanansnnns .0

Roper.—Hand Book of the Locomotive, inclu-
ding the Construction, Runuolog, and Management of
Locomotive Engioes and Bollers, With Illustrations,
By Stephen Roper. TUCKN...oicvvvsvcrnnrvaieianss 38,80

Templeton.—The Practical Examinator on
Steam and the Stonmn Engine: With instructive refer-

ences raistive thoreto, arranged for the use of engl-
By William Ttmple;on

neers, students, aud others,
12m

D cussunnnnnnnnnnnnninnnans

Watson.—The Modern Practice of American
Mactinists and Euglnecrs: locluding the construction,
application, snd use of drilis, lsthe tools, cutiers 1o
Doring cylinders, aud hollow work generaily, with the
moﬂ econotmical speed of the same ; the results veri-
n-d ¥ SOLUN) Practics at the lathe, the vise, azd 0B the

oo w’ﬂbcr Wilh workstiop masagement, eCOZOmYy
ciscture, the stesmn rngine, bollers, gears, belt-

tn. ue.. ﬂc. By E&bon P. Watson. Jate of the SCIEN-
TIFIC AXER cogravings. 12mO. ......... t =R

Williams. —On Heat and Steam: Embracing
pew views of "ln("llﬂlon. condenulloni and explo-

sious. By Ch Wlllllm. .Ll Ilustes-
000, BYO..cccrcscrssscscsscscnccs seseccnne £.90

§&™ The above, or any of my Books, sent free of post-
age at the publication prices. My new and revised UaT
ALOGUE OF PRACTICAL AXD SCIENTIFIO BOOK pages,
#vo.~seul, of postage, to any one who will furnish

'HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER
406 WALNUT STHEET. Philadeiphls.
ERFECI FIRE-PROOF CONSTRUC
TIOX FOR THE INTERIOR OF BUILDINGS.

I’Aln"ln\g AND SIDE WALLS OF METAL-VREE
FROM SHRINSKEAGE. THE HEST SURVFACE
FUK HOLDING THE PLASTER COAT.

HOLMES’

Patent Metalllc Lath and Studding,

Adspted to sil the varlous requirementa, such ss Part)
Uone, with Flaster Cost on both stdes, Celings, plalu
ALG ornswmental ;mwm. Side Walls, eto. For Estl
wates, Clreulsin, &c 4
THE JOUN L‘UUI'A'IC A’u\'l)l.\b MNFG 0o,
Mount Vernow, 0

$10 to $1000 Lrmieiinsiacuss aziders

particalars. Tvanninas & Co Bankers? Wall St N. Y

B, COW. LEOPARD & OTTER 31 paus

Bead for Oatalogue and Price-List,

OOD-WORKING— MACHIN

wihh

HAS NO EQUAL FOR VARIETY, OUALlTY AND ECONOMY OF ITS WORK.
Por Car Bullders, Planing Mills, llnnw Rallders, Sash, Door and Bilnd Makers, Agricul.
tural, Cabinet, Carringe and Wagon Works.
HORIZONTAL AND UFPRIGHT RBORING MACHINES, NU
PLANING AND MATCHING MACHINES, and other Wood-working Machinery.

BENTEL, MARGEDANT & CO,, Hamiiton, Ohio.

ERIOR TO ANY IN USE

The Toll-Gate ! &rru e 30 obects to

fnd! Address, with stamp, C. ABHEY \Bummalo, N.Y.

PATENT
Id"l‘(ﬁﬁi and Matching

C Weod's Flaners, Bolt-olling
machin

2 Ao0Dbs. A nAcm\z CO. .mlxom, k. Y.
dend for Circuaiars, etc. {41 Sudbury st. Bosion

ORGING & FINISHING MACHINERY,

Fixtures and Tools complete for making guns, sew-

{og machines, etc., to model, furnished to order b
THE PEATT & WHITSEY CO., Hartford,

BLAKE'S PATENT
Stone and Ore Breaker

Crushes dl hard A‘l;g ttle substances to

Alo, any kind of

for Co ORETE, &C.
Addreas BLAKB CRUSHER CO.,

New Haven, Conn.

FORTUN Fox ALy in the Rubber Stamp

Business, Address Doxuax's

STENOUIL AND STAXP Wonxs, Baltimore, Md.

Geo. W. Read & Co.,

Manufacturers of and Dealers In
ALL KINDS OF HARD WOODS, IN LOGS,
PLANK, BOARDS, & VENEERS,

186 to 200 Lewis St., Foot 5!!: &. Gth Sg
East Rlvor,'\ew Yo 2o
Attention Is especially invited to our 'slock of French
W'lluut aud Ash Burls, lrdl-}.ye sod Curly Maple, Satin
g\mnd Eul)'lp.h Rmc:wo‘%di vlv‘!:xcxcnrun Asti.  Also,
0as0n ¢ ahogan alnu A !
Cedar,and wbmg. nI’ ;’, 2 rasis. s one
g@-Orders by mail have prowmpt and careful attentt
send for (.nyllogue and g‘ﬂ p List e

onn.

Establushcd 1858

The best and cl:eapeu Paint in lho

world for Iron, Tin or Wood. For sale by
the Trade everywhere. PRINCE'S METALLIC
PAINT CO., Manufacturers, 96 Cedar 8t., New York.
CAUTIGN. —Purchasers and consurners are cau-
tioned against imitations of our MErariio Parsr,
All genuine PRINCE'S METALLIC PAINT will
bear our name and trade mark on each and every
package. Send for a circular,

Machinery

‘Wood and Lren lelgaI of avye mnd’. Loather and
Rubber Belling, Kmery 00ls, Babbitt Motal, &c.

Sturtevant Blowers.

Of overy 150 ada descriplion CODslADLY oD sand.

Cold Rolled Shafting.

Best and moat perfoect Shafting ever made, constantly
on hand In large quaniities, furnished In any lengths op
0 M. Also, Fat, w-punl and Iclt-omu.sé{;uubu

, pulle
A e "iuux.a 100 uua. Street, New ¥ Ork.

Niagara Steam Pwmp

CHAS. B

Mnm IL. Brool.lﬂ. N. Y.
TUHE JOHN HARDICK

Steam Pump.

HUBBARD & ALLER, Brooklyn, N.Y.

N

UNOERES g Deiitis PADTES
DROP PRESSES, ficictsrows. covn

tes, Woodworts Planersand Rich-
ardson’s TPaliat vaed’ Teaon Machizes

Central, comer LSRN UGG & WICHARDSON.
$5 2 $20 Sro srixson & Con Poriiand, Matne:
n o~ WR
TTTLLIL= WA
Brams & G/IRDERS
Tﬂk Union Iron Mills, riswsburgh, P
T T O

. 1o which the compound welds bDetween the &
-'uei RaYS proved 20 obdjectionsbdle In the

WOOD-WOBEING MACHINERY GEN.

OUGHT

om m 3 actarisg, are en avolded, we arc
to mxm sl sizes Al lerms as favorable ascac
m elsewhere. For descriptivelith

Carpegie. Kloman & Co, Unton iron Mills,

° 'J v *
Small Tosls or -ll Kings : Also GEAR WHEE
of MODELS, and materials of all kinda. Cuunt- o

Small Lathes x nes llldn Resta. &c. Catalogues free.
GUODNOW & WIGHTMAN, 3 Cornalll, Boston, Mas

HETHER you wisu T0 BUY on SELL
S1EAN ENGINE
dacmiy nr
Write to E. K. nosmms. T Liberty St., N. Y.

ATENT COMBINED LOOKING GLASS

and Pastographic Frame for Sale, elther the entire

/nited States or territory to sult pmrhlun or given

on royalty, Will sell on sight, For funhulnlom-non.
addressa 1. 8. SHAT O, Newport, Perry Co

Kll. 7000 IN

BLAKESSFEAM PyMP

n, New Y. ork—~Chicago, 11

k‘?}}_‘ L!’."MAL ADVICE CONCERNING
R, Counsellor at h' 5& 11 Nassan oL"Ito‘:;h"gﬁ(‘osw
York. Counsellor and Advocate in Patent Cases,

owte Learnit, Send

Phrenology. i e
FOR SALE,

f I‘ll}. manufacturing property, known as the
Ris FURNACE l‘(DHI'AVY.

Is (Jl,nhr Oneida Co., N, Y., 10 miles souih of Utlea,
upou Sauquolt Creek and the e of the D), L.& W, i .
If conalsta of twe large, substantisl frame faotor
bulldings, with distinet water priviieges of about 3!1
horse power each, bullt and Atted up expressly for the
manufacture of u:ytnu. forks, and stmiiar Lplements
There are 20 (np hammers, with all thelr becessary
forges and txtures for pune hm. shearing, grindiug, sud
Fuluhln. all Ly perfect vunl.m' ordar. Also
ehement housos. Ao several slorohouses an
The faciories can Do sdapiod 10 the manuls
paper, cotton, of woulon goods; but they oler o usl
advan es 1u the Hue for waich they 'ou duuund
Thay wiil be mhl separstaly if deslred

PARIS h*N L Q,GDMI'A \’
(.hyvuu N.Y .urA UHM Contral w hart. Boston

r(n)" AGENTS WANTED, Sampies sunt free
) by mail. Two sew articles, saleaie as doar.
Address « WHITK, Nowark, Now Jursey.

A WHEK to Male aud Fetualo Agenis, I8 thelr
I-»r.m, Jouta SOTILING (o try 1}, Partiealars
Vll.lll( Y & Ul Au.unu. Me.

J“llml' ( I ANH HIAIIUVM(\ ENQINES
all slzes—Cant Bleel Oylindors, Hods sud Strs
seat Yortical and Fortebis lu1lhu ALR U B Y rl

dress BLOOMINGTON LROX WORKS llluuml_ugun i

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE

HIALS, 1o sots or ot .Ill n of Instracy
fnanutaciuried snd sold h.q" LL, \luuulm.
g Klectriclas, i% fromfeld wn!. Iun. Mo, Line,

trated calaloeun scat free 90 spplication.

( UR COVERING F()ll BUILERB AND
FIFES saves Twe
OUR FELT, CEMENT, AND PAINT FOR
ROOFS 14 the best in the -ul-l
Asbesto- gﬂ.ng_ 92.
IIPIIOVID FATTERNS —MA
uMu oI R AY. h‘m-.l"

ms A MONTH TO AGENTS. Address O, M,
Lixtnerox & Beo. New York or Chlcage.

ANKRUPT'S SALE OF HORIZONTAL
aad Vortical Steam Eogines. Alwo, new and second
d MachIntst's Tools. Send for eircalars at

THE YALE IRON WORKS, New Haven, Cona.

SKINGL! & BLBRRL ucmnr
VAKT"A IMF, ADING AND SHINGLE SAW,
cuU 'rtxu.s Jullﬂ’llcs. KQUALIZE!B. AND
ut.LDl\(; TURNE

BAILEY uAbul LATI!K-—!’or tarning all kinds han
dles and Cabinet work. Stmplest and best in use, We
manuisctare & full line of Wood lnd Lren Workiag

Huhlnun.ilum lmxnu &c. Addr
T. B BAILEY & VAIL boclrpon N.Y.

FOR STEEP
AND FLAT

SAMPLES ¢ CIRCULARS

SENY PRIt

READY RoofinG Co.0F N.Y

64 Ccnm.\'\DT ST

READY
ROOFING

[SENA ] Band e 1y five cents W ' 10 GEO, P,
& COL 0 Park w York, for thelt
Woj one A ol pages, coninlntog lsts of L
n-u--nn aad =ellme & cost o uvuunlu

MAGNETS—Permanent Steel Magnets

of asay form or slse, made to order by F. 0. HRAC
& CU., 3 Broadway, New York, Makers of the on
obrated Towm Thumb sod Minlature Telegraph Lustra
mants.

4’\ l)\ lllf

The Amert rblue Water

lll‘lnumn«r:w submitted to
sclontifio testa by Jamm

-non no-lu the following wse
ful afivet of ll- power of the waler

lu:l.-d , bulng the Righost reaulis ev

o
l‘nonnt ol Pon mu N, X.m
. !l »,

- H

Nper eehtyof Whiols' Quta

a I Ll WAy be obul.u-l of

rﬁ) y & TEMPLE, Day

1on. Ohlo.

)ERI"E(']'IU.\' OF SPEED ON WATER

WHERLS sccured by the Motary Hydranise over

wor, under all possible w.duluno. Nuver fails, lalu
utnmr changes, it uperaies the eutire gate In

Warranty ualimited. No pay ti) sested,
5 ROGERS, 'l‘r'ru. wJohn Dln..: llootou. > ;uJ"

OTIS’ SAFETY HOISTING

0. sem o SN2y SOV OO

IACHINEBY, R S

p—

E M, MAY0'S PAT. BOLT CUTTER.

lrnoud for Lilustrated C ireniar, Clncinnats, Ohlo,

ew’ ts.
lol.{llog‘q’;lo:'?:gc‘v':gggen’z:mr
l‘rr v $ cvc:: A
k. .,7.? -

o« Hur lera.
o

ouble ll‘ Bingle, 1-32

-... Ty World, sezs

Gravel, 80’-'1. 'Iﬂ-
‘, ,‘lb{ll-‘r.n Durnble, and loo-o-l-la

unuvu - lwi.' Yorx.

LASS NIOULDS for Fruit Jars, Lam Eﬂ
T Bottles, lak Stands ate., made by H, BROO

13 yonrs Con. Witz Axp Cxyvensrs,, 8.Y. For say
thing pew in glass you will require & mwm {0 dle),

PABRBTIOULAR ATTENTION pald to MOULDS for

INVENTORS, Send model or drawing; inclose siamp.

ICHARDSON, MERIAM & CO,
Manufscturers o! tho latest Improved Patent Dan-
ola’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mo mu. noﬂnL pln.. Ver
tioal, and Clroular He-nvlnl Machines w Mills, Baw
Arbors, Scroll Baws, u'ly. Cat-off, and wp-n' Ma-
chines, Spoke and Wood Taming Lathes, and various
olher lnd‘: ‘2( Wtood 'orﬁ!:.(;xlmerr.“‘aul
and prioce I sent OB ApD on. Mang:
cester, Mass. Warehouse 107 Liberty st. New Fork. &

I_I AND SAW MILL—Saves the laborof 3
men., 8.C. llll.Ls.El Courtiaadt §¢,, New York.

LAMB’S
KNITTING
MACHINE J:ifsizes i

iels, bhatlc. Ecnru.
BLCH PLCHA S TUl LUGCIWeS Jache

ete. 1tknits over 23 difterent bnm!’i"‘i!'( o(:d’nt %’3
ver oent. Profit in Mancfacturing AR ’ g It

Farmer trebles the value of his Weol By convertiog
Women make $3.00 & day with it.
A i e
s, LAMB » =
T Cincizzatt, 0.,07

IS the only Machine
that can knit all
sizes of workand nar-
rowand widen i7;that
can shape snd cox-
PLETE, without hand-
folaling,. seamiess
Hoalery, Gloves, aad
M'ttens, or Knit them

nto Kot Goods,
Agcnts '-.nt-d Uﬂc’
roduced Frice-List
CHINE CO,, at Chicopee Falls, Mass.;
Chilcwgo, 11 i

2 Be 33 it . Nov-
AGENTS o s oo wimisgtos. Do
ARBEL MACHINEEY—
HINGLE AND B .CE

wd bv..:vep.lotnun Stave , Hesad!n an?:g
Turners, &c. Address ru%u G, Lockport, B. .

P e B o smieny. o o s
ing the maximum of dura ¥y s
vnhdw'e mnxgnn;:f mng;i!' n‘n& p;tee. “l"hrga
oW,
’ 1 warranted -:nlutuwry 73730 | salo. tve
t on spplication.
m maoxn‘, HOADLEY CO. umm-.
RON BRIDGES—Crarxz, Reeves & Co.,
PHENIXVILLE BV.IDGP‘ £ WORKS, Office, 10 Wal-
Jadeiphis.
e sxr:«nx;i}Amp Wo.mum;—?‘mcolm..:
—~Use of double refized froz. No welds, Al work
docc on the premises, from ore 10 Snished Dridges.
MNlastrated Albam mailed ob recelpt of 5 centa.

LUORSPAR, FELSPAR, Soluble Glass,
Tungstate, Asbestos, Silex, Zaffre, Sickel saits aza
Anodes, f'lu ric Acid, and all rare metals, fOr sale by
L. FEUCHTWANGER & CO., 18 Fulton St., New York.

+|ANOTHER GHANCE

- —

Fifth and Last Gift Concert

IN AID OF THE

Public Librarl of Kentucky
November 30, 1874

DRAWING CERTAIN AT THAT DATE.

LIST OF GIFTS,
One Grand Cash Gl

Oue Graosd Cash Girn.. 100,000
Une Grand Cash Gin.. 73,000
One Grand Cash Gifn.. du.000
Oue Grand Cash Gilic. 23.000
3 Caah Gifts, $2 100,000

10 Cash Gifts, 14,000 cach ... 140,000

13 Cash Girts, 10,000 sach.... 130,000

B0 Cnah Gills, 3,000 cach.... 100,000

23 Cash Gints, 4,000 cach.... 100,000

30 Cash Gitts, 3,000 ench.... 20,000

30 Cash Gifts, 2,000 each .. 100,000
100 Cushs Gilles, 1,000 each... 100,000
240 Cnnh Gllts, 300 each... 120,000
SO0 Cash Gifs, 100 ench... 30,000

19,000 Casb Gis, 30 ench. .. 951) 000

GrasdTetal, 20,000 (-lﬂ-.nllﬂuh.'&buo 000
PRICE OF TICKETYS,

Whole Tlckets $50 00
Malves 25 00
Teonths, or alth Coupon 3 00
11 Whele Tiekets for 500 00
22 1.2 Tiekois for 1,000 00

For Tickots orf ntormation, Address
THO, E. BRAMLETYE,
Agent and Manager,
Publio Libesy Bulldiug, Loutaville, Ky
or THUMAS B, HAYS & O,
9 Broadway, N. ¥

THEN ENT,
{VooDWORTH PLANERS
it B 6T R SIS

W00D WORKING MACHINERY

g‘.&hﬁ"""’wﬁ
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Scientific

American,

TR

Knoranings may Asad advertisemants of the same rate per

(ne, by Maashremont. 04 LA bster pross. Advertisement

it B¢ peosived af publication ofsce ar sarly az Friday

Morning 80 appear in nexl tarue,

l !'QII. l no_

1] .
0 Fuseseiie
u;;,l B AND “'Aﬁ':ll“l N Ve
OFFPICE AND WARFNOUSKE. . .
Mapufacturers of Wrought fron Welied Tabes. pinf
l,. elded Charcoal Lron Boller Tubes, Of) \\.ﬂ‘r Bin

THE

(OVER "miil'l\‘ USE).

A new and stinple ll: vice for tekiog out
knoe forma apd wrinkles from panta-
loons, Evory gentieman, with this artd
cle, can always have his pants smoothly
pressed abd 1n proper shape, No trouble,
couvenlent, silafactory, and neat. Lab-
ers) discount sllowed 10 Lhe trade. Great
1*ducements to Agents, Circulars free,
Buclose §2 for sample,
P. DEL VALLE HALSEY,
:u hareh ut \r' \n'l

Architects, Builders,

AND ALL WO

Contemplate Building,

SUPPLIED WITH OUR NO. &

Illnstrated Gatalogue

FXEW & STAXDARD BOOKS OX ARCHITECTURE,
CAK l r \TM AND BUILDING,
3 TeceIpt of address,

A.J. Bll‘I\’NF,I,I, & CO, PUnLISKERS,
27 Warren St Now York.

THE ROOT

BOILER.

Haviog Increared facilities for mnuu'-c'uma: the ROOT
WROULGHT IRON SECTIONAL SAFETY BOILER, we
bave Deet enadled to redece the prices, and now offer
the cheapest, a5 well ss the safest, most duradle, and
mott ecotomtesl Botler tn the market. Over 1,20 in
use. Send for reduced nrica 1At and eirenlar,
ROOT STEAMN ENGINK COMPANY,
cor. 24 Av, & 38th St., New York,

Pants” Streteher|

o
nsluu Apparatus, &c. FoWo would eall the

TIIUE\N T. TARKER, J

TANNATE OF SODA

)
BOILER SOALK PREVENTIVE-Jos, O
Co., Madison, Ind. Apencies * K., Laa, Titusville, s,
Owens. Lane & Dyer Maching Co,, 8t Louis, Mo.; Whit
man & Barrel), l'!l)r Falls, N \‘.
& Co., Gtnelnnatl, O,
Slogich, ankin & (u Evansville, Ind, 1 1,
Coleman, New Orleavs, i

SUPER-HEATERS

Save fuel, and supply DRY -lnln
orsotin -cululalunm o, NV ULKLEY. Englnoeer,

ﬂ l;\lu ety 8i.. New York;

For tnllu‘()vl\m. ol

Super- luu\nl Steam, O Sl
Address ﬁ MY W. BULKLEY,

MORRIS, TASKER
PASCAL TRON WORKS: PHILADBLPHIA.
TASKER IRON WORKS, NEWCASTLE, DELAW ARE.

Hi rII .|.\I; TASK Hr STREETA ;'llllAhHI'Illhg

(s and Steam Fiiters’ Tools, Cast Tron Gas and ¥

Especial Attention fo onr Patent Vulcanized Rubber-coated Tabe.

Rooxns &

Warden, MoLelland
H. N |I-v|l-nn. Nushvylile, Tenng
Dudley

Attached to botlers

P OmotOrB. or fues, Diant lnmnom:

™ Liberty 56, New York,

& Co,

No S GOLD NTREKT, f
NO. 38 OLIVER STREET, II')'»ll)\
nl\ oniuu! And rFubbder eonle 1, fOr gan, stoam and water,

and Casing, Gas and Sceam Fittioge, Drass Valves and
5.:” Pipe, Streot Lamp Posts and Lanterns, Improved

EFHEN PP, M, TASKER,

ENGINE IA‘H K8, DRILL n &0, Send lol Iﬂcn l.lll.
i KEW HAVEN MANUY (‘rr
luve-. o-l.
NOYE'S

Mill PurnlshingWorks

are the Iargest In the United States, They make Burr
Millstonos, Fortable Miils, Bmut Machines, Packers, MiL
Pleka, Water Wheels, l'lnlny- L ﬂnuin'. -pecl.lly
sdapted Lo flour mills. Send for catalogue

J, T, Duffle, N, ¥,

PORTLAND CEMENT,
From the bost Loudon“hll‘ununc\uron For »

nle b
AN D, 15 O Bt N, .
A Practioal Treatiseon Cement turnished for 3 sants.

S oI
EMERSONS PATENT CUPPER SAWS EXPRESSLY F

RO FOR CIRCURAR AND FRICE

NS PATENT PLANER SAWS ARE SUPERSEDING ALL OTHERS. SEAD 708 ONE TOOIN FREL

- EMERSONS PATENT FLANGE TOOTHED SAWS. SAME PRICE OF SOLID SAWS., tx

~ EMERSONS PATENT UNIVERSAL AND AD. -u,m*zwwu'mmw IDON RECEIPT OF PRICE $500 ‘r

OR VERY HUAVY FEED AND HARD TIMBER 7

Usrro EMERSON FORD& CO.BEAVER FALLS, PA

N.B. SEND POSTAL A
i Ay l.lch.!

" DAMPER
uklum‘nom B n s OAUGE COUK
MURRILL & KEIZER, 44 Hollldny Nt nnl(.

T TANIE

f\:T\RHﬂ\’ RO ANNAOE Co b

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B. Fraxxum, V. 't J. M. Ausx, Pres’t
J. B. Piznce, Sec.
HARTFORD CONN.

PATIEI

OLD RO LLED
SHAFTING.

Tes Inch LUAL TDIS SOMIuLK Ume 0 pEl Loul greater

trengih, » Gner finish andis truer 10 gage,luan any other
1n use, renders It undoubtedly the most economical. We
Are Also the sole msnufscturers of the CRLENRATED UOL-
LINs PAT, CovpLING, And furnish Pulleys, Hangers, eto,,
of the most spproved styles. Fricelisty muleo on ?pu-
eation W JO. LA

24 and 34 Ay .muu b, Pa.
Ty street, .w.i“.

this Shafing io store ud sale
’R'gkwwhcuunu i'guon.m ‘..‘: L
TRHOK & WHALIEG. M1l wankos. Wie.
MPORTANT FOR ALL LARGE CORPO-
RATIONS axp MANUFACTURING CONCERNS,—
nerk’'s Watchman's Time Detector, capaoie of
oonuolunl. wlu; Wi ULIOAL ace! y Lo motion of &

man 0 lmnnthenman o8 il
luuom of nu best., Sand for s t:tnu:lu..ch by

. E.BUERK, P, 0. ¥ 'x 1,087, Boston, Mass.
Tni 00 U. 8. Pate
Or selllng theso Instruments without au.

Partios using
thorty feam ma w11 ha dasit with sannsding tn law

PATENTS

The puDIsGers 03 s BOIANVIFIO AMEK(CAN DAYVE
sctod aa solioitors of patents in the United States and
forelgn countries for morethan & quarter of & cen.
tury, More than FIrFry THOUSAND inventors have
svalled themselves of thelr services. All pstents so-
cured thirough this agency rocelve a spocisl notice in the
BOrENTIFIC AMEEIOAN, which frequently attracts pur-
Chasers for the patent.

Isventions examined, snd sdvice as to patentability froe

Fatents obtalned In the best manner, and with ss Uit
tio delay as posatidle,

Caveats prepared from either model or drawings,and
filed 1n the Patent Office at short notice.

Bpecial examinstions as to the patentabllity of inven.
tions made, st the Patent Offoe, on recolipt of model or
Arawing sod description; cost for this search and re-
port, §5.

Trade Marks.—The necessary papers for securing
protection 0 manufacturers aud merchants in this
CoRntry and abiroad are prepared st this office,

Design Patents, for protecting artists and deslgoners
Of suy new oroamenta work, are Quickly and cheaply
Obtalned thirough this office.

Copyrights obtatned,

Forelgn Patents are solipited in sll countries where
PALent laws exist, Famphlots, containing the cost and
full particulars, matled on spplieation,

Cansds Patents—~Cansda 1a ono of the best ocountries
107 patents. The cost depends upon the length of time
for which & patentis destred, Full particalars by matl
on spplication,

n:;: ::;‘.;0‘:»7% confer with {nyentors, exswine

Arawings, and advieo with them sa to

::Jl:"::;l‘lul’“’ﬁ: Without consultation fee. Kvery

o oTiAtion pertatal
o AP ey LR L0 palants, at home or

Baod for pamphiet, 110 pages, containing laws and full
directions for obtalniug patents, Address
MUNN & ©o,,
Publishers BCIENTIVIOQ AMERICAN
47 Park Row, N, ¥.
prason Orriox—Cerner ¥ and 714 Bireets,
Washiagton, . C.

Working Models

d rimental Mublnen Matal, or Wood, mu!a to
:&Lfgy" J. F. WERXER, & Center St,, N.Y.

MACHINISTS TOOLS,

EXTRA HEATVY AND INPFROYED FATTERNSE.
LUCIUS W, ronD. m.\hUvAc'rUumz.
W u o’r M s
WAREROOMS BERTT S

Y.
s#Lather, Planers, bom.p Milla, Dr(luamj Gear Cut-
tars o Specialty.

OGARDUS' PATENT UNIVERSAL EC-

CENTRIC MlLLS—Forgrlmlln Bones, Oru,slnd
Old Cruclbles, Fire Clay, Gumou. 1l Cake
Corn apnd Cob, Tobacco, Soufl, Bu ar, Salts, Rools
Epices, Coffee, Cocon-nut, Flax-seed, Asbostos, &o.,an
Whatever cannot be ground by other miils. Al&0, for
Palots, Printers’ Inks, Paste Blacking, &c. JOHN W.
‘l‘uOML-Oh. successor to JANES BOGARDUS, corner
of White sand Elm Ste.. New Yor

Rifles, Shot Guns, Revolvers,

Feed, Corn,

The Moat Powerful, and the Only Tight

BUY A Shutting, Good Part Gate Turbiae ever
mwade, Vrices of small wheols to wiit
tho times, Bend address to

WAIN, A, M. SWAIN,
AMERICAN SAW CO.
TRENTON, N. J.
GREAT REDUCTION « PRICES
MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874,
£ Send tor new Price List. g3

THE ozt EnEATED DIAxoND SOLID
Exxey Waerl, Pat. Emery Wheel
Machinery aud Automatic Kuile
Grinders, for the rapid and perfect
grinding of Planer, Paper Uutler,
and Leather Splittipg Kalves, mar.
uhclured by the AMERICAX TWIsT
L Co., Woonsockel,
\' \’ Office, 17 New L’mrcn Sl..W 8. JAnnox A.rm

GEORGE BARNES & C

geoneryiad. Seatreng Gr e e st | Manufacturers, Syracuse, N. Y.
M X o3F
g 8 A ‘:‘8 a g = g
£ MiEd EB ==
.3 3,/ & 2;2 3
‘<E S 2
Fuigsd Logs
@ 354:8;3 F g
STEAM BOILER AND PIPE

COVERING

Baves ten Lo twen ;y%cr oent. UHALMERS BPENCR
CO., foot E. 9th Bt,, 1204 N, 2nd 8t,, Bt. Louls, Mo.

Untveranl Hand Planing
¥ Maching, & labor-suying
Iuvclllun. Attached? to
any vise, to beoch with
stand and chuck, or to
work 1tself, sot 10 work
in any direction in & mo-
ment. Up and down feed
evorsible self
Quickly saves
(s contin hiauds of all me-
tal worklug mochanios,
Jacon E, HUITTERLIN,
mf'r, 0 Dusne 8L, N Y,

ITu.nlun. Chleago,
18&16 Custom House st, 146 Lako 8t,

HUSSEY, WELLS & CO.,
OVFFICE AND WORKS, PENN AVEXNUE & 17TH ST,
PITTSBURGH, PA,,

Manufacturers of all descriptions of

'AST STEEL,

Inclndiug the * Granite' brand for Edge Tools.
Partioular attention given Lo the manutacture of
CAST STEEL TERTH,

of any patters for HORSE RAKESN lor which or-
ders are solicited, Al Huke “Tooth will be manufao-

tured under the t‘lhm\m\ and FERBON Patents, res
cently purchased, by which prooess perfeot ull”ollhl()

Now York,
0 Gold Bt,

of sbape aud superior exoullonce of tempor sre at-
ulur:l

Barnes' Voot & Stenm Power
seroll Bows nud Lathe,

For tne ...(lv- ANRe Of bowvi naw
fog, from the Wall to the Cornlos
Bracket, 8 in, thiek. Every Woud

worker llmul-l have one, Four yoars
In markot-thousands using thon,
Pernons out of wWork, or that naye
gpare time, can esrn with one of
L, g0 foOL power muohines from 40
Lo 80 ole, perhour, Itinn AUTe L0
rut. one, —sSay where you w Alils,
and send for Tull deseription to W
V. &J. Banxes Bockfora, 1L R, (¢
Banxxs & Buo,, 8 Park 'lICU. NY

.
Juhn W. Mason & Co., 43 Biondway, New York,

Todd & Raffertg Machjne Co.

FACT
The colobrated Groeno Variable ul-OH Engine; Lowe's
Patont Tubular and Flue Botlors ; FPlain 81§ o Valye Sta.
tlounry, Holsting, snd Portable Engines. Bollers of all
kinds, Steam Fumps, Mlll Gearing, SBhafting, &c.; Sik,
Tow, Onkum, Baggin pe, Finx, and Hemp Machinery.
A omn forthe New l\'cn Ihnnuolurln 0.’s Machin-
1sla' Tools; for Judson's Governors and Stop-Valves:
sturtevant Blowers; and

Differential Pulley-Blocks,
WAREROOMS, 10 BARCLAY ST., NEW YORK.
WORKS, PATERSON. NEW JERSEY.

Adaress JUHN A, KUEbLISG'S BUNE, Manuiactiure
ers, Trenton, N. J., or 117 Liberty 8t,, New York.
Whoeols and Hope for conveylug power long distances.
Send for Circular,
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"HOUSTON'S PATENT
TURBINE WATER WHEEL,

Simpleat, Birongest, Uheapest, Boat.
in the test at Holyo 1
\n the Houston g{vf" bl:
porcentn,
:nhown in & rellable :.’i::
) est Bvera
sults over obulne.d‘. 'rl
practical use Itis everywhoto
demonsteating {ta superior
1ty over all others, Kmors
fon's full roport furnished on
.m-lic&uun. Bend for Ouron «

In
mnuuu. & HOUSTON
IHON WORKS,

(OCTOBER 3, 1874,

— —
T. V. Carponter. l‘Mlalll mt. Adcry

"o
Box T, Sew York eity.
.HENRY RALL & CO,, 20 Cortisndt St

THE PULSOMETE'i"

The simplest, most dnngr
BrEAy UMe now (o use, Wil pnln

or muddy water without wesr or lnlm
s paria. It cannol get out of order,

Brunch Dapotn:

11 Pemberton Bquare, Boston, Mass.
LB27 Market Bt Mﬂllﬂclphll. Ps.
:)W;em Blcul.é h!uf

uth xpo llon.

1 & 48 North ﬂ(cpo. U & Tonie Mg, Lonte. Mo,
\l ANGANESE OF HIGH UllADE—-lrn-

tallized, lomp, powderand granniated tor Varoks,

m-u-l on, qunl Glars Makors ang Chemists, st le'
prices, m | FEUCHTWANGER, 1% Fulton & N Y,

gy BETNOLIS & 00

MANUFACTURE

Serews & Bolts

For Machinery of every variety.,
A

L8O
Bridge nnd Rool Bolts,

STEBL & IRONSET SCREWS
wolalty.  Also, Small Artleles
lur '-u-mecn, in groat numbers, ut

No, 145 East 8t,, New Havon, Conn

Asbestos Materials.

ASBESTOS ROOFING r.u\n CEMESTS, ROO

COATING, SHEATHIMG, &c. H ?'Jg?"& "l

MAIDEN LANE, %.T. P-unmasoun ulactarer,
Estabiished 1554,

’.ulIHHH

INDEPENDENT

BOILER-FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OH IO,

g Imprnverl Foot Lathes,

ne Lathes, Small Gear
Cutters, Haod Flaners onnqnl Ball

Turnin ummm auae ta, boo

v

Many roaders ol this - rr muo one of them,
ntaloguens froe, WIN, Laconia, N. 0.
Justthearticles for Anl or A'nnnun.

?&@!@E@E@m

lachinists'
TOOLS,

OF ALL KINDS,

I AWS, by the gross or doun made to order, by
8 S0RNs 106 rer St N ¥ 'Send for & dozén.

SCIENTIFIC AMERICAN.
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTIETH YEAR.
VOLUME XXXIL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
10 announce that on the first day of Janmary, 155, 8
now volume commences. It will continue to be the alm
of tho publishers to render the contents of the new
volume more attractive and usefal than any of ita pre
decossors.

It is the Most Popular Paper in the World!

having the large circulation of nearly 50,000 per week!
A year's numbers contain over S0 pages sand séversl
hundrod engravings of new machines, usefaol and novel
inventions, manufscturing establishments, tools, and
processes,

To the Mechanic and Manvufacturer !

No person engaged ln any of the mechanical pursuits
should think of dolng without the BOIENTIFIO AMERI-
0AN, Kvory number contains from six to ten engravings
of now machines and inventions whioh eannot be found
1 any other publication.
Tho SOLENTIFIC AMERICAN 1s dovoted to the inter-
osts of Popular Sclence, tho Mechanio Arts, Manuf
tures, luventions, Agriculture,Commarce, and the tndus
trisl parsuits generally ; sod It (s yaluable and instroc-
Ly o not only tu the Workshop and Manufactory, but also
in the Household, tho Library, and the Reading Room
Ny the new Iaw, the postage must be pald in advance
In Now York, by the publisbers; and the subscriber then
regelyons the papoer by mall free of oharge.
TERMS,

Ono 00pY, 000 YOu1 (POstage Inoluded) ... ... 8.2
Ono copy, slx months (Postage Included)..w.., 1.8
One copy, threo months (postage tucluded),... 1.0
One copy of Bolontifo Amerioan for one year,and

one copy of engraving, “Men of Progress™.. 10.00
Onecopy of Belontine American for one yearand

one copy of *Betonoce Record " tor 157k, .o 5.80
Hemit by postal order, draft or express.
Address all latters and maxo all Poat uee orders and
drafts payablo to

MUNN & CO,
87 PARK ROW, NEW YORK,
FPVHE “ Belentific Amoricu * ia printed with

Belolt, Wiseonsin,

CHAS. ENKU JOUNSON & CO ‘l’“" sad
bard M., Phiadelphis, a0




