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DIAMOND CUTTING--A NEW INDUSTRY IN NEW YORK.!

Diamond cutting is an art, not merely an industry, re. |
quiring that certain degree of deftness of m:\mpnl.u'.mn
which, after a few years of apprenticeship, is readily at.
tained in nearly every mechanical operation, but a fine art
in the full sense of the term. It is labor which calls not |
only for an exquisite refinement of manual dexterity, but an |
unerring judgment, to be gained only by hard study and
constant practice, extending perhaps over a lifetime,
HOW DIAMOND CUTTING WAS INTRODUCED IN THE UNITED

STATES,

We purpose, in the
following paper, to
tell the reader how
this pursuit, now for
the first time in the
world’s history fol-
Jowed in the western
hemisphere, came to
be established in the
the United States,
and then to trace the
various processes of
diamond cutting as
practiced in the city
of New York.  Itisa
matter of general in-
formsation that the
art, from time almost
immemorial, has been
confined to the cele-
brated Ilapidaries of
Amsterdam, Holland,
whither the rough
gems were forwarded
from all parts of the
globe. Atthetime of
the extensive discov-
eries in the diamond
fields of South Africa,
however, Mr. I. Her-
mann, & well known
jeweler of this city
and an expert in the
art, became convinced
that diamond cutting
could be introduced
in this country, both
as n valuable acces.
sion to the national in-
dustries and as a
means of attracting
large amounts of for-
eign capital within
our borders. To this
end he undertook its
establishment in the
face of many serious
obstacles. There was an import duty of ten per cent on the
rough stones, the repeal of which had to be secured (a mat-
ter of no small difficulty, for the Government seemed un.
able to perceive the advantage of thus increasing the wealth
within the country), large capital had to be obtained to start
the enterprise, and, finally, workmen had to be persuaded
1o leave Holland and try their skill in a foreign land, When

these men, in sufficlent numbers, could not be induced to
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ted, only to be abandoned for entirely new Inventions, also
tho work of the projector of the scheme; and thus at last

| stald old Amsterdam, to the dismay of herartisans, discoy-

ored that hor long kept secrots were known across the ocean,
and her hithorto undisputed supremacy rivaled in the metro-
polis of tho West,
THE MANUFACTORY
Weo have thus briefly touched upon the organization of
the New York Diamond Company, as a part of the history
of the art in the United States, from which others in future

will trace its growth. Success, wo are told, has been en-

DIAMOND POLISHERS OR SLYPENS.

countered, as jewelers and owners of gems necessarily pre-
fer sonding their diamonds to a locality where they may be
ropaired or re-cut without undergoing the perils of an ocean
voynge, Twenty thousand dollars worth of the stones, we
learn, aro received regularly each fortnight, while millions
of dollars worth are yearly handled
ever brought within the country, one of which weighed 80
carats, have, through the same agency, been imported.

We recently were enabled to visit this
establishment, situated in asmall build
ing in Fifteenth street, a fow steps from
Union Square, in this city, and there to
follow the interesting operations which
As, in all de

neriptions, general explanations are first

weo are about to describe

in order, wo were at the outset informed
that the business Is divided into three
entirely distinet
cutting, and polishing

branchies—cleaving,
Also, that ench
class is a soparate art, and that the
workman finds the sttainment of any
me sufficient labor for the balance of
his existence without troubling himself
about the others. Hence, no one man
can oarry a stone through all the mani
pulations. A cutter cannot cleave, nor
does & polisher know aught about eut

ting: and even further, a polisher, or

migrate, Mr. Hermann sought for other artists among the | “UHer of a brilliant cannot produce & rose diamond, and
, Mr,

Duteh already in the United States; and he tells us that he
found them pureuing all kinds of callings, in order to gain
the support which the art thoy had studied all their lives
waa here unable to afford them. Then machinery was impor-

vice vorsd; o that, in fact, each individual has his specialty,

and there stops his knowledgo

NATURE OF THE DIAMOND,

The diamond itself, as all are aware, s nothing but car.

bon, & combustible body. It is crystalized mostly in the
shape of an octohedron (two four.sided pyrsmids united
at their bases) or rhombie dodecahedron, the latter being
the commonest. In its black form—as used for stone drill-
ing or sawing—Iit is the hardest known substance, and in
this state differs from the jewel, which has foliated passages
parallel to the faces of figure, in which directions it may be
split. In the nccompanying engraving (Fig. 4) Is represented
an enlarged section of the rough gem, showing the grain,
along which it may be as cleanly cleft as & piece of wood.
The resemblance to the latter substance is Increased by the
fact that there are so
called knots, which
cause a conchoidal
instead of a straight
clean fracture,

THE CLEAVER.

This much im.
parted by way of
preface, we were
conducted to the
apartment occupied
by the cleaver, or
kiover,as he is called
in Holland. This
artist, we were in-
formed, must pos-
sess o greater de-
gree of ski!ll than
any other workman,
So difficult is his
labor that probably
there do not exist
twenty-five cleavers
to every five hun-
dred polishers and
cutters in the world.
The klover in Hol.
land is taught from
boyhood, and is usu-
ally the son of the
owner of the estab.
lishment, outside
parties being rarely
instracted. On a
small table in front
of the workman was
a little box divided
into two compart-
ments, the furthest
containing a covered
tray for the recep-
tion of stones. The
other division was
made deeperand had
a false bottom, be-
ing finely perfora-
ted, Also on the
table were & number of sticks like spindles, which, with a
couple of knives (to which we shall preseatly allude), a
metal rod for a hammer, a pair of scales, and a spirit lamp,
constituted the entire kit.

Opening a number of little envelopes, each marked with

Tho largest diamonds | a fall description of its contents, the cleaver first put into

our hands a quantity of rough stones. They seemed of ir-

| regular shape and varied in size, from that of a pin head to

LUTTING T LANMONT

A large pea

Some pieces were quite flat and closely re.
sembled miea,

Selecting a dinmond from the heap, the ar.
tist glanced at it & moment and then secured it in a knob of
cement (brick dust and roain) on the end of one of his spin.

Continued on page 315,
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m of mercury Is about one thirtieth (more accurately,

\ W by cooling, was used by Régnault in many of his in-
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SPECIFIC HEAT.

When a substance s heated, it oxpands, and its tompera-
ture is increased, It is evident therefcre, that heat is re-
quired both to raise the temperature and to increase the dis-
tance between the particles of the substance. The heat
used in the Jatter case s converted into interior work, and
is not sensible to the thermometer; but it will be given out,
if the temperaturs of tho substance is reduced to the origi-
nal point. Thus, while heat is apparently lost, it is only
stored up, ready to do work, and the substance posseases a
certain amount of potential energy, or possibility of doing
work. It would be easy to convert this potential energy in-
to dynamic energy, or in other words mako it do the work of
which it is capable; and if we could measure all the actual
and possible energy in the universe, wo should find that the
sum of the two was always constant, although each might
vary in amount at different times.  Weo may say, in pass-
ing, that ignorance of or unbelief in this principle has caused
many to waste their livesin vain endeavors to construct per-
petual motions, or 10 create force.

Now as different substances vary greatly in their moleca-
lar constitution, expanding and contracting the same amount
with widely differing degrees of force, it is to be expected
that the quantity of heat that will raise one substance to a
given temperature may produce a less or greater degree of
sensible heat to another; and we find in practice that such is
the case. On the material theory of heat, this was explained
by saying that one substance could contain more of some-
thing called caloric than snother, and hence the term ““ca
pacity for heat” is still occasionally employed. But, sdopt-

ing the mechanical theory of heat, we say that different sub-
stances require different amounts of heat to raise them to
the same temperature, because the amount of interior work
differs in each case, and because one body has more particles
to be heated, for the same volume, than another. On this
theory, we use the term **specific heat " instead of ““capa-
city for heat,” and define specific heat to be the number of
unjts of heat required to raise the tempersture of a unit of
weight (say one pound or one ounce) of a body one degree.
By & unit of heat, we mean the amount of heat required to
raise 2 unit of weight of water, at its maximum density
(sbout 39-1 Fabrenheit), one degree in temperature. The
unit of weight is ordinarily taken as one pound. Very care-
ful experiments have been made by Régnault on the specific
heat of water at difforent temperatures, and a law has been
determined for its variation: Specific heat st temperature
891" (T)=1 (C). Then C=140-000000309 x (T —39°1), or
the specific heat of waterat any temperature, indicated by
Falrenheit's thermometer, Is unity increased by 0-000000309
times the squsre of the difference between the given temper-
ature and 89-1°. Examrre: What is the specific heat of wa-
ter at a temperature of 80°? Answer: C=1+ 0000000309
% (80" —30°1")* =1-00052.

The specific heat of many solids, liquids, and gases has
been determined experimentally, by methods which we pro-
pose to explain. The values obtained in this way are aver.
Sge approximations, since the specific heat of a substance va-
ries with the temperature. If a pound of water and & pound
of mercary be hioated to the same temperature, and allowed
1o cool, it will be found that the mercury cools about 80
times ax fast ns the water; henee wo sny that the specific

0°03332). This means of determining specific heat, ealled the

on this subject.

er method of determining the specific heat of & sub.

thut is melted in cooling n given weight of the substance n
cortnin number of degroon,

The method by mixture o readily avallable, and gives vory
acourate results if carofully conducted. As wome of our
rendors way like to experimont a 1ittle in the suliject of spe
cific heat, we will give a few dotails of this process. It is
conducted on the principle that, if definite welghts of any
substance and water, at given temperatures, are mixed to.
gethor, the temperature of tne mixture will dopond upon
thoir respective specifio honts, The vessel in which the wa.
tor iy placed should bo surroundod with noncondueting mn-
torials to prevent the radintion of heat, and should contain
n sensitive mercurial thermometer, finely graduated, The
substance, if aliquid, ean be heated in anothor vossel; if a
polid, in some heated liquid; and if a gan, it can be heated
in nclosed vessel and plunged Into the water, a correction
boing applied for the heat imparted to the water by the con.
taining vessel.

It is ovident that when a heated substance Is immersed in
the wator, all of the hieat lost by it is not given up to the
wator, some boing abrorbed by the motal of which the vessel
containing the water Is composed, snd somo bolng abrorbed
by the mercury and glass of the thermometer, The welghts
of these substances c¢an be reduced to equivalent woights of
water, and added ns & correction.  Thus, let W= weight of
wator employed, P==corrected weight, A=weight of mer-
cury in thermometer, a=specific heat of morcury, B=
welght of glassin thermometer, b=gpecific hoat of glass, C
=woight of vessel containing the wator, c==its nspecific
hoat, Thon P="W -+ (A x n) + (B x b)4-(C x o), or the correct-
ed woight of the water is oqual to the actual welght increased
by the products of the other materials absorbing heat multi-
plied by their respective specific heats. By using this
corrected weight in the calculations, we take account of
all the heat absorbed by the materials of which tho instra-
meat is composed. We will now show how to enleulate the
spocific heatof a solid or liquid, from data obtained by ex-
periment. Lot M=weight of substance, s==its specific
heat, t=original temperature of water, m=temperature of
the water after the heated substance has been immersed in
it, T=temperature to which the substance is heated. Then
the number of units of heat lost by the substance, when it
is put into the water, must be the weight of the substance
multiplied by the number of degrees of heat lost multi
plied by the specific heat of the substance, or M X (T'—m) x
8, and the number of units of heat gained by the wa-
ter will be its weight multiplied by the degrecs of lieat
gained, or P x (m —t); but as what the water gains is just
equal to what the substance loses, we must have M x (T—m)
X =P X (m —t), or s=[P x (m —1t)]=-[M X (T —m)]; hence
wo say that the specific heat of a substance is equal to the
product of the corrected weight of the water multiplied by
its increase of temperature, divided by the weight of the
substance multiplied by its loss of temperature, ExAMPLE:
Suppose that we have 2 pounds of water in a copper vessel
welghing 0°5 pounds, and that the mercury of the thermom-
oter weighs 0°1 pounds, and the glass, 0'8 pounds; also that
a solid or liquid (weighing 075 pounds, whose specific heat
wo wish to determine), when heated to 180" and pat into the
water, raises the temperature of the lstter from 60* to 70°.
The specific heats of the copper, mercury, and glass, will be
found in any table of specific heats; and Japplying the rules,
we fied that P=(240°1 x 0:03832) + (03 x 0°19768) + (0'5 x
00515)=2"110211 pounds, and S=(2:110211 x 10%)=+(0'75
% 110%)=025578.

Te find the specific heat of a gas, it must be enclosed in a
vessel and heated, so that the heat imparted to the water is
received not only from the gas, but also from the containing
vessel. If we call E the weight of the vessel, and o its speci
fic heat, we shall have the equation M % (T—m) x s+ E x (T
—m) X e=PX(m—t), whence s=[P x(m—t)]+[M x (T—
m)}—{(E x ¢)+M), or the specific heat of a gas is equal to the
quotient of the product of the corrected weight of the wa-
ter and its gain of temperature divided by the product of
the weight of the gas and its loss of temperature, dimin-
ished by the quotient of the product of the weight of the
vessel containing the gas and ita specific heat, divided by the
weightof the gas. Exasmrre: If we have 025 pounds of a
gas enclosed in a copper vessel weighing 0°5 pounds, which
(on being heated to 200° and put into the water, the instru-
ment being the same ns in the last example) raises the tem.
perature from 60" to 68%, what is its specific heat? By the
rule: S=[(2:110211 x 8°)- (025X 182%)] —[(0°5 X 0°00515) =+
0°25]=010968. Thero is one other correction, of which we
have not spoken. Some of the heat is lost by radiation, though
this will be very slight if the apparatus is properly con.
structed. The amount can be ascertained, however, by ex-
periment : heating the wator, and observing how long it takes
to lose a given number of degrees of heat, Tables of the
specific heat of various eolementary and compound sub-
stances will be found In most modern text books on physics.

-
CAMPHOR.

A correspondent, who has suffered from the undue use of
camphor, asks for information concerning its usual effects

upon the system. It shouldbe known that the physiological
action of eamphor Is not yot understood ; but judging by the
symptoms that follow the taking of amoderato doss, wo aro
justified in calling it a nervous stimulunt, 1t is somowhat
like opium hnd aleohol, therofore, in its action, whon given
in small quantities; but whon takon in large dosos, It counes
oxcessivo irritation to the nervous system, producing con

vulsions and death,
Camphor has another action, more important to bo men-

cure all the trifling pains of 1ife, are ¢
thin sction Is to irritate and congost,
the mucous lining of the stowneh, ear
casos n form of dyspepsis, and in the mors |
ation of the stomach, From these two setlons, v

of norvous stimulant and of loeal irritant, come all
and evil of ita use. As to Its constant
samo reasoning will apply an to the nse of other
Howover beneficial opium or aleahol may be
ovory ono will acknowledgo that oplum eating or tippli; '3
dangerous to health,  Moreover, investigntion has extab:
lished the fact that the constant use of stimulant, of whst-
over kind it may be, results in of nervons
power, If we remember, also, that camphor producss lo.
cal injury to the stomach, we readily ses how unsuitad this
drug is 1o be & household remedy.

Lot us add a word for the benefit of those wlo dopend
on their ““ bottlea of medicino” for good Lealth. Thers
can bo no gronter harm done to tho constitution than to take
modicino unnecessarily  If o porson is not ick enough to
nak advico of n physician, ho Is not sick enough to need ma.
dicine, and he will recover quite an rapidly by leaving the
fooling of malaise to the cure of the great physiclan, the
natural renovating power of his system.

CRUDE PETROLEUM FOR FUEL AND FOR ILLUMINATING
GAS,

To the Fditor of the Seizntific American :

I find two recent articles in your papor which I think de-
mand somo correction or modifiention. 1 refer to the edito-
rial entitled ** The Flowing Oil Wells of Pennsylvania,” ete.,
and to an nrticle copied from the Journal of Gas Lighting
entitled ** Mineral Oils for Gas.” Throngh the courtesy of s,
friend, recontly, T was invited to go to the shops of the
Philadelphia and Baltimore Central Railroad Company, lo.
cated at Lamokin, Pa., to witness experiments in burning
crude potroleum as a fuel for stationary engines. I found,
upon n careful examination into the process, that it was
being successfully and economically done, In starting the
fire, n pan containing two or three gallons of benzine Iy
pluced immeodiately under the burner and cylinders, and ig-
nited ; and when consumed, the eylinders are sufficiently
heated to turn on benzine, into the inside cylinder, which
rapidly vaporizes, When the cylinders are cherry red, and
ten pounds of steam are obtained, the bensine is turned off
and the stenm and crude oil turned on. It was found neces.
sary to use benzine until the cylinders were properly heated,
na crude ol would not all yaporize unless the cylinders were
red hot,  After that is attained, there appears to be no dif-
ficulty in burning crude oil; and on an examination of the
cylinders after the experiment was made, there was no evi-
dence of carbon; but on the contrary, they were as clean as
when they left the hands of the machinist. [The vaporizing
apparatus, we understand, consists of a burner,an iron cylinder
in which steam is superheated, and another iron cylinder in
which the superheated stcam is brought into contact with
the crude petroleum.—EDs. ]

In a conversation with the Master Mechanic of the road,
Mr. Danfield, he informed me that, although he doubted its
practicability before the experiment was made, he was now
thoroughly convinced of its adaptability for stesm purposes ;
and it being against his previous convictions, he had used
all the appliances that the shops afforded to break down its
power, but without effect.

Hownver, what I particularly wish to get at is the economic
view. You state that, ““in markets where coal iz worth $6
per tun, petroleum must be supplied at 8} cents s gallon or
£1 per barrel, in order to compete as & fuel with coal” In
actual experiments made in the above case,at Lamokin, Ps.,
seven gallons of crade oil per hour was consumed on an
average for four days, at a cost of forty cents per hour.
When wood or coal is burned, the cost is from seventy to
eighty cents per hour, in the same engine. This would seem
to leavo a wide margin between your ideas and the actual
experimonts made,

In the article on ** Mineral Oils for Gas,"” the writer admits
that, if the carbon counld be got rid of, there would be no
doubt that mineral oils would be found s most useful sub-
stitute for cosl in the production of gas of a high {llumi.
nating power. This process to my mind most effectually
disposes of the carbon objection. The carbon is not only got
rid of, but is actually made fuel to the flame. Mr. Kendrick,
the inventor, claims that ho can make a pure fixed gas by
this process at 60 cents per 1,000 feet, with ollat 8 cents per

lon.
g"]l‘hm facts, or rather experimeonts, soom to be at variance
with your editorial and the article in the Journal of Gas
Lighting. 1 have for many years been a reader of your val-
uable paper, and 1 am constrained to write to you these facts
as they came under my observation, for the purpose of get-
ting your opinion upon them. If the process which Mr. Ken-
drick employs in burning erude oil is not practical, will you
oblige me by polnting out ita defecta ?

Locomotivo No. 4 on the Baltimore Central Railroad is
now belng fitted up with one of Mr, Kendrick's oil vaporizers
and burners for the purpose of running with ofl as a fuel.
It will bo complete in about ten days from this writing,
when further developments will, no doubt, be made. I un-
dorstand that it is the opinion of the officers of that rond
that it will prove n success, not only in point of veonomy
but in gotting rid of the handling of conl, smoks, nparks,

ote,, that are so annoying to passengors,
Norristown, Pa. HesRY L. AOKER,

REMARKS ny Tne Epimor,—Our wrmpondcnthumh:;d
to give tho exact quantity and cost of coal and wood, as de-

mance s that by fasion of ice, observing the amount of ice

tioned beeause many people, dopending on this medicine to

livered at the place of trial. Ho hos also falled to say




fs on the railway and only fourteen miles from Philadel
phis, where coal ix selling for less than $5 per tun. It ap
pears to us that conl ought to be obtainable in Lamokin at »
price not oxceeding $5 per tun, at which rate the cost of
running the engine in question would be 96 conts an hour.
The comparative calorific valuoa of crude petroleum and
conl aro as 2 to 8. That is to say,2 pounds of petroleum are
equal to § pounds of conl. Hence, if it requires 160 pounds
of coal per hour to run the aforesaid engine, it ought to re-
| quire 100§ pounds of crude petroleum to do the same duty,
or o little more than 15} gallons of petroleum, allowing 7
pounds to the gallon. Our correspondent, however, statos
that the cost of running the engine, when petroleum was
used, was 49 pounds or seven gallons of oil, costing 40 cents
per bour; which would make the cost of the crude oil, deliv-
ered at the establishment he refers to, £2.40 per barrel. It
may be that, in the present depressed state of the crude oil
markot, thoarticle can be delivered in Lamokin at £2.40; but
if #o0 the price is exceptional.

We have stated the relative calorific values of the oil and
coalat 2 to 3, which gives the oil 50 per cent greater heating
power, weight for weight, than coal. This is a result de-
duced from the chemistry of combustion and from the reo-
ords of careful engineers, after many trials, allowing every
possible point in favor of the oil. But if the information
furnished by our correspondent is correct, then they get, at
Lamokin, moze than one hundred per cent moreof heat from
petrolenm than from coal, a statement which we can hardly
eredit.  'We hope that our correspondent will give us the
oxact data as to the respective costs of oil and coal, at Lam.
okin, and such other information as may assist the elucidn.
tion of the real economics of the subject.

In respect to the manufacture of illuminating gas from
crude oll, our correspondent gives usno information further
than the statement of the inventor, which, we understand,
is not based upon actual experience in the manufacture of
permanent {luminating gas, but is an opinion he has formed,
judging from the ease with which he produces combustible
gases by his apparatus.  We think it probable that he will
find it more difficult to make permanent illnminating gas
than to run a steam boiler with crude petroleum. We shall
be happy to receive and chronicle any new facts concerning
either of the foregoing subjects,

RESCUE OF THE REMAINING SURVIVOES OF THE
POLARIS,

The good news comes to us from Dundee, Scotland, of the
safe arrival there in good health of all the remaiving sur-
vivors of the Hall arctic expedition; consisting of Captain
Sidney O. Buddington and twelve others. After leaving
their encampment on the Greenland coast, which they did in
the latter part of June, 1878, in open boats, they sailed south.
ward, epcountering many dangers and exposed to the sever-
est hardships. They landed at various points and searched
everywhore for cruising whalers, On the 20th of July, 1873,
they had the good fortune to fall in with the Ravenscraig, a
Scotch whaler, on board of which they were hospitably re.
ceived, and subsequently conveyed to Dundoe. They return
10 the United States st once.

Captain Buddington reports that, after that fearful night
which separated him and his vessel from his comrades upon
the ice, ho nover saw them again, It was with difficulty
that the Polaris was kept aflont that night, nnd they mo-
mentarily expected she would go down. But they finally
resched tho ahore, where ‘the veasel was beached, and the

'. party winterod ina hut on the land, being supplied with
skins and walrus ment by the natives.

The incldonts and results of this latest nnd most eveutful
polar expedition may be brisfly summed up ay follows :

On the 20th of June, 1871, the steamer Polaris, Captain
Charles ¥, Hall, sailod from New York on a voysge of arctic
‘explomtion, In August, 1871, sho had reached latitude 82°
10, the highest point ever attsined Ly any vessel. Soon
fter this the ship went into winter quarters at Polaris Bay,
Jatitudo 81°84°, and Captain Hall organized sledge and boat
‘expeditions with a view to further northerly explorations.
Boon after his retarn from one of these expeditions, he was
~ takes il and died, on November 8, 1871.  He was buried on
, and there his remaine rost, near the north pole which
ardently endoavored to reach.

death of Captain Hall, Captain Buddington, pre-

! ad in command, became master. On the opening
g‘ August, 1872, Captain Buddington, finding
northward , determined to return

=gl E ship started for the gouth. Sho was now un-
tunstely caught in the lce, and drifted down Lelplessly
mcelving fojuries which caused her to leak
s tho continual crushing of the fee ngainst
t Captain Buddington caused o portion of the
u part of the shig's company o ba asded oo
sting that all the others might at any moment be
~ On the night of October 15, 1872, a ter-
or darkness sot in, during which the Po.
 from hor loy moorings, loaving the hapless
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whether the fuel used in converting the water into stoam, party of nineteen persons on the fce, They had provisions,
pefore the Iatter is superhoated in tho apparatus, is included | bonts, and clothing, Next day they saw -ﬂm steamer, but
{n his statemonts of cost, It in vory evident to us, from tho | wore thomselyes unsoen by thoso on bonrd. Days and weeks
alloged difforence In tho resulting costs por hour, that our [ pussed, and atill the Httle party walted for relief, clinging to
carrespondent has boen misinformed on that head, and wo | the leo cakes, exposed to the most oxtraordinary .porila,
peed the full data in ordoer to point out the error, wanshed by the seas, dronched by the raing, Thelr supplies of
Making the ordinary allowance of 4 pounds of coal per horso | food wero swopt away, but one or two guns wore still re-
wor per hour, the amount consumed by the 40 horse power | tained, with which thoy occasionnlly succeeded in killing
engine would be 160 pounds per hour. Tho expense, accord- | sonls and bears, and lhi-l preserved theirlives, On the 80th
ing to our corrospondent, win 80 conts, which is half a cent |of April, 1878, aftor 04 months dreary drifting, they were
n pound, or $11,20 per tun. This appoars to us to bo | deseried upon the lee by the British sealing steamer Tigress,
 high price for coal in Lamokin, Pa., which we beliove | rescued, and safely landed at St. John's, Newfoundland.

The recent rescue and landing of their former companions
at Dundeo completes this remarkable arctic narmative, which
for thrilling adventure and extraordinary incident has no
parallelin the provious records of fiction or fact.

ol
THE FAIR OF THE AMERICAN INSTITUTE.

Judging from the number of articies already in position
in the Hall of the American Institute, and from the fact that,
as we nre informed, the applications for space are in excess
of the accommodations provided in the large area, the forty-
socond Fair hins ovory prospect of surpassing in nosmall de-
gree its predecessors of last year. The exhibition of 18:2,
though in many respects a decided improvement (especially
In mode of management) on previous displays, was deficient
in number and variety of new devices entered, a fact proba-
bly due to the attention of the people being diverted by the
oxcitement of the political campaign; while such defects as
existod in the conduct of its affaics may with fairness be as.
cribed to official experience in endeavoring, for the first time,
to put in operation many radical and much needed reforms.

We have already noted geveral changes in the organiza-
tion of the manngement. So far as we understand the lat-
ter, the ocoupation of the munagers, save as a body, seems
gone, and the personal control with which departmental com-
mittees haye herctofore been invested, regarding the articles
in their respective sectlons, is given to one general superin-
tendent, Mr, Charles W. Hull. A board of directors, regard-
ing whose duties no official whom we have yet met seems to
Linve any very cloar ides, has been organized: while the sub
ordinate officers, clerks, ete,, remain as before. The postof
superintendent of machinery, & position invented last year
and ably filled by Mr. R. H. Buel, has been rechristened as
chief engineor, and is in the hands of Mr. John T. Haw-
kins, an engineer and inventor quite generally known.

Soveral alterations for the better have been made in the in-
terlor of the building, A lmige amount of space in the pas-
soge from the main hall to Third avenue has been converted
into rooms for exhibitors, judges, and the press, affording
accommodations both necessary and ample. The silvered
monstrosity, supposed to be a statue, which surmounted the
soda water fountain is comspicuous by its absence, and we
are also pleased to note that the badly distorted and much
confused Goddess of Liberty, which, accompanied by an im-
possible category of implements, formed a scenic decoration
on the main arch facing the entrance, has been removed to a
less conspicuous position. The work of art substituted is a
shade better, representing a more appropriate subject; but
as a production, it would be difficult to discover one in which
every law of perspective or drawing is more systematically
set at naught. We can only repeat, in this connection, re-
marks already madeto the effect that, while such admiralle
decorative artists as Gariboldi and others who might easily be
named are within access, it is Lardly creditable to the Insti-
tate to exhibit second rate efforts ostensibly as the best rep.
resentatives of the progress of this branch of arw.

It is hardly possible to forecast with much accuracy the
nature of the coming display ns regards numbors of especial
articles. There appear to be fewer sewing machines than
ordinary, and more heavy articles in the machinery depart-
ment; but, as yet, arrays of empty cases are more prominent
than complete pxhibits, Space, wo understand, will not be
regerved, no matter how long ago bespoken. It Iy the intens
tion to fill up the building as quickly as possible, and exhib-
itors who imogine that they ean come long after the Fair is
in progress, and thus avoid waiting through the first fow
weeks and slim sttendance incident to that period, will, we
foar, find themselves debarred altogother,

In noticing the various entries, our eustom of oceasionally
strolling through the building and commenting briefly on
such as strike usas novel, ingenlous, and interesting, will
be as heretofore followed. Moro lists of exhibits are doubt-
loss very entortaining to the proprictors as gratis advertise.
ments, but, to the general reader for information, they are
oxcessively dull,

ENTTTING AND WEAVINO MACIINKRY
in represented in quite full force, At presont Lyall's posi.
tive motion loom and corset weaving apparatus are in opora.
tion. The last mentloned device is one of the most impor.
tant and interesting in the Fair; but ax we desire 1o obtain
some further particalers regarding I, the detalled explanation
which it desorvos Is deforred to next week's notes. Mosars,
Tiffany and Cooper, of Bennington, Vi, exhibit two knit.
ting machines, one of which is in operation. The Invention
is designed to manufacture ribbed tops for stockings or cafls,
Briefly, there are two sets of needles, upon one of which,
standing vertically, the thread s placod. Tho socond set
are barbs, and como down from above, enteling the stitoh,
Then n prossor, acting against tho polnt of the barb, prosses
it in, making an eye, over which and the old loop it drives
the stitch. The thread loads from bobbins above to hori-
zontally moving guides. One sot of the lattor oporate until
n sufficient length of material is knittod ; & boll then rings,
nnd o second sories of guides, careying a Nghtor thread,

como in play, thus marking o spuce for the division of the

fabrie. The cuffls or bottoms nre WNM v
welts, slack courses, and splicing threads, all put in m
stopping the machine, By using different colored yarns on
the two sots of guides, fancy articlos msy be produced.
From three to ten rolls of fabric are knitted at a time, The
mechanism is remarkably well contrived ; and, as exhibited,
works toa charm. From twenty-five to thirty-five doxen
ribbed tops, we learn, can thus be made in & day. ¢
THE MAIN ENUGINES
this year are one of 125 horse power, built by Jerome
Wheelock, of Worcestor, Mass., and driving a 22 inch belt;
and, on the other side of the passage, a lhmpmtw
machine, of 20 horse power. The large engine is somewhat
on the Curliss plan and is a fine piece of workmanship. The
valves are nearly underneath the cylinder, and are of the
ordinary slide description, but are madeto taper outwards
in their box, so that the pressure from inside keeps them
tight, thus obviating the necessity of stuffing boxes. There
is a variable cut-off, arranged in the chest just between the
valves, which communicate with the governor.

THE DELAMATER HOISTING MACHINE

is a gigantic affair, capable, we are told, of lifting 15,000
pounds two hundred feet per minute. The engine is a 40
horae power Rider horizontal, which connects with s main
fiy wheel, 8 feet in diameter and 14 inches in face. The
mechanism, though large, is quite simple. The drum,
which is five feet in diameter, is loose on the main shaft,
and is operated by gearing on a smaller shaft which commu-
nicates with the main shaft by friction pulleys. The Iatter
are thrown into or out of gear by moving the small shaft by
a toggle joint and lever; so that the drum is either rotated
by the cog gearing or left to revolye loosely in the contrary
direction for lowering, its motion being then controlled by a
suitable brake,

A SILK-MEASURING APPARATUS,

known as Dunn'’s patent, is an ingenious little arrangement
for determining the length of thread or silk, and thus de-
tecting sny fraud in case the same is purchased by the
pound. Tt consists of a light wheel, fitted on a sliding pin-
ion, traversing the surface of the spooled thread, and is con-
nected with clock work moving two registering dials. The
thread is thus measured after it is spooled, while the opera-
tion of spooling is not interfered with. Another form of
the same device is exhibited for the use of consumers who
desire to test the length of thread already spooled. A crank
and spindle wind the thread on a new spool, and dials indi-
cate the amount reeled off. This operation is usually so
tedious that s small machine, which seems to perform its
work very quickly and accurately and whick can be readily
attached to the corner of a counter or table, will doubtless
prove acceptable to both dealers in and consumers of thread.
While this device winds the material, another machine is
exhibited for roughing out the spools. In fact, the invention
makes almost any small wooden article, in the way of bungs,
spool blanks, pill boxes, ete. Mr. J, T. Hawkins is the
inventor, and the apparatus was described about a year ago
in our columns.

MAKING BUTTOX MOLDS,

At present, however, a novel attachment has been combined
with it, in order lo make button molds of the large size usu-
ally worn by ladies on redingotes. The improvement is a
revolving steel head, in a cavity in which are armnged cut.
ters and a small drill. The stick of wood, squared to suita.
ble size, is fed by an ingenious appliance into this opening-
There it encounters, first, & pair of catters which tarn off the
edges, and then another set which give its end o convex
form. Meanwhile the drill plerces s small hole in the center.
A cam arrangement then comes in play, and carries the wood
over against a circular saw which cuts off the mold. The
atick then returns, and the same operation is repeated. The
speed of the machine is at the rate of 5,000 revolutions per
minute, snd a mold is finished every socond. Three L -
dred gross, we were told, can be turned out in a day.
Among the small inventions, so far exhibited, i n

SEWINO MACHINE ENGINE,

which consists of u little oscillating cylinder attached to the
table, having a driving pulley in lino with the small wheel
of tho machine, A boller holding enough water for o day’s
work supplies stoam, and occuplios n small space on the tloor
In rear of the apparatus. The throttle valve regulates the
supply of steam and |4 connected with the treadle of the
sewing machine, 50 a3 to be governed with the foot.

New Exploration of the Amazon Hiver,

Among the most recont exploring expeditions is that un.
dertaken during the present year for the exploration of the
Amazon river, by Professor James Orton, the well kzown
naturalist, of Vassar College. We have just received our
first instalment of ecorrespondence from him, the publication
of which we shall bogin in onr next issue. Our Iatost ad.
vices from this enterprising travelor ure dated August 19,
1878, at which time ho bad paddled ono thousand miles up
the Gireat River, taking notes and making surveys and ob-
servations en route, He had an immense distance yot to
go before reaching the Cordilleras, which he expected to
cross, and to reach home oid Panamn,

The letters of our correspondont are full of interest con.
corning the marvelous region which ho Is exploring. He
spoaks of unbroken foreats covering a space eleven hundred
miles in diameter, and other equally astonishing revelations
of Nature,

Tun Neapolitan papers state that, from obsarvations taken

on Mount Vesuviug, now earthquakes are expocted,
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THE PLANET MARS-IS IT INHABITED 1

Panr 2.

Having determinod the existenco of a voporous envelopo

around Mars, similar to the clouds which float in our torros.
trinl ntmospliore, if wo assume the same to be nqueous, w‘g
must bellove in large bodios of water from which it origi.
nates. But othor flulda bosidos water generate vapor; hence,
unlosy diroet proof bo adduced l:) the above offect, lh.‘- hy-
potheals, that the vail obsorved is a cloud scroen exlsting in
an atmosphero liko our own, is withount substantial founda.
ﬁ?lx‘]l.w toloscope has told its story, and a more wonderful
fnstroment must add the sequel. Thoe np(:clr(-s«upv, in
the handa of the ominent English physicist Hngglllm,
golyes tho problem. The planets reflect the light which
thoy reonive from tho san; snd if their rays be passed
through the prisms, wo find in their spectra the solar spoc-
trom, just as it it had been reflected by n mirror. Dr. Hug:
gins on his firat obsorvation of the planct was u.nsucc:-ss{ul.
but at the opposition of Mars in 1867, he attained impor.
tant results,  On directing his spectroscope, attached to a
powerfal eight inch refractor, toward the star, he noticed
that tho spectrum obtained was crossed near the orango por-
tlon by black lines similar in position ““to lines which muake
their appearance in the solar gpectrum when the sun ig low
down, 50 that its light has to traverse the d.cnsur strata of
our atmosphere,” The question to determine, then, was:
Woro tho lines due to the passage of the light through the
atmosphere of the earth or through that of Mars? Turning
bis instrument toward the moon, then nearer the horizon
than the planct, so that the atmospheric lines, if they ap-
peared at all, would bs much clearer in the moon's spectrum
than in that of the object of his observation, Dr. Huggins
found that they were totally absent. It was thus demon-
strated beyond peradventure that the bands belonged to the
Martial atmosphere, and not to that of the earth ; and hence
two nerial oceans, analogons to each other, encompass both
planets.

But, it may be asked, what produced these lines? Care-
fully noting their position, the observer found them to be
the signatures, not of oxygen or nitrogen, but simply of
the vapor of water, of the same chemical composition as
our own, oxygen and hydrogen. This proved, in this direc-
tion we need go no further; the existence of sea, of cloud,
gnow, ice, fog, and rain is demonstrated. Reasoning from
this basis, we can trace the presence of winds which shift
the masses of vapor from place to place, of aerial and ocean
currents, of rivers flowing to the seas, of a climate tem
pered in the same manner as our own, and of copious rain
fall which must nonrish the land and cause the production
of vegetation. If, further, there be continents and oceans,
similar geological forces to those of the earth must be at
work ; there must be uplieavals and depressions, mountains,
valleys, and water sheds. in fact & miniature of our eartb.

Here, then, millions of miles away in space, is another
world, a small one, it is true, and seeming to the eye no
larger than our engraving, which represents its appearance

at the present time; but it has water, air, Jight, winds,
clouds, rains, seasons, rivers, brooks, valleys, mountains, all
like ours,

“ Allthe circumstances necessary for the production of an
imate existence being there, under what pretext, then,” de
mand the believers in the habitability of the planet, “can
it be asserted that living organisms, such as, under precise-
Iy similar conditions, exist upou our own earth, donot live
and floarish there? Can it be that the sun, air, water, and
earth are held in bonds and prevented from combining in or-
ganic evolution? Or can i) be credible that, while every
drop of water on our earth is peopled with millions, another
world isa desert?” In our previous paper we observed that,
owing to the eccentricity of its orbit, the amount of light
and heat received by Mars from the sun must vary consider.
ably. Further, we may add that, while the earth is 92,000,
000 of miles from our sourcs of light, the distance between
that luminary snd Mars is fully 141,000,000 miles. From
this differcnce, and the relative sizes of the two plancts, we
eas determine the amoont of heat transmitted to Mars as
compared with the quantity reaching the earth ;and the aver-
age daily supply is found to be as two to five, More nearly,
when Murs is closest to the sun, hs receives somewhat more
than half as maoch heat as the earth ; when farthest, hissup

sun would appear, toa porgon on his sarface, to be about
ono third the size that it does to us.

Consldering, now, the question of the Martial hoent, it
soems to bo of much smaller fmportance than It renlly in,
The sun is the groat storohouse of power, and the heat wo
obtain from bim underlios all motion and life, If the sup
ply from this source wore diminished, manifostly 1ife, s it
now is upon the earth, could not be maintained, If wo take
away half the fuel from under a boiler, the engine, although
it may work, will no longer be of the same efficiency, Ima.
gine this reduction to hnve taken place ages ngo, “ bofore tho
sun’s rays in n potential form," as Tyndall expressens it, woroe
buried in the deposits of the carboniferous epoch, and con
sider that it would require 108,000,000 of horses, working
night and day for n yenr, to develope the work equivalont to
the enorgy in n hundred million tuns of conl—one yonr's
produce of our mines. If, then, Mars, which wo have
proved to receive o far less quantity of heat than the earth,
hos beon thus deprived during countless nges, it must be
apparent that, if it require existing circamstances upon the
earth to maintain the crentures thoreon, the abgence of snch
circnmstances on Mars clearly shows the unfitness of that
planet ns o habitation for beings.

The point next arising is: Whether Mars be possessed of an
inherent heat sufflelent to compensate for this deficiency of
solar heat, or has the planet enough heat stored up to ren-
der it an abode for living creatures? It is very probable
that Mars has parted with much more of its inherent hoat
than the earth, for it is known that, of two bodies equally
warmed, the smaller cools the more rapidly. We have no
reason to believe that Mars has been hotter than our globe,
and hence, as its sphere is swaller, it must now be a much
colder body. If, then, we are to adopt the theory that the
climate of the planet resembles our own, we must assume
that there is a peculiarity about its atmosphere which ena-
bles it to retain a larger proportion of the sun's heat than
can our aerial envelope. In such case, considering the con
stitution of such an atmosphers to resemble our air—a neces-
sary hypothesis, if we are to believe in the existence of the

own atmosphere, due to the increased tenuity of the air,

proportioned to the matter contained in it.
of Mars being about one fifth that of the earth, we must in-
fer that its atmosphere is equal to one fifth part of the
earth’s. Butthe surface of the planet is fully two fifths
that of our globe; hence, over each square mile, there would
be a much less corresponding amount of air. In addition to
this, we hayve already noted that in Mars exists less than
two fifths the attractive force of the earth, the proportions

beings with which we are familiar,—it must be much more
dense, reasoning from the fact that there is a steady de-
crease in warmth as we ascend to the upper regions of our

‘We may presume that every planet has an atmosphere

P
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which munt be at lenst 100 milen high, and the winds whisl
must provail, which carry aqueons vapor, In the form of
mmow, to the poles, Here great masnes of glaclars arg hoaped,
which sometimes digappear, leaving vast gaps disearnible
ovon at forty millions of miles away, producing convulsions
which munst affect the entire planot,

Tho welght of ovidencs, it neomn to us, in ngainat the ox-
Intonco of boings of n nature with which wo are familiar,
No torrontrinl creaturs could live even in the torrid zono 8O
cold and dismal must it be.  Fyen vegetable 1ife, howc;ver
hardy, would not survive a single hour, If Inhabitants
thero be, they must be of different form from us, to corroes-
pond to the decroased attraction of gravity ; If rod vegota-
tlon oxint, thoir eyes must be different from onrn; to Jive in
nuch nn ntmosphore their respiratory organs mast he totally
unlike our own ; and thus we might go on specifying polnty
of varlanco untll we find that, in tho end, there is no moro
porsibility of Mars being inhabited by boings like ourselvey
than thoro in of the sun or Jupiter being similarly peopled,
In fine, wo cannot say whother other worlds are or nre not
nbodes of 1ifo, Wo onn assert with reasonable probability
that on no othor planet are thers conditions suitable for the
existenco known in our globe, Whether there be belngs in
the fiory vapora of the sun, on the molten mass of Jupiter, in
the bleak deserts of the moon, or in those remote parts of
the univorse, from whichour entire golar system seems but
a8 o single bright star, is o problem within the knowledge
of only Him ' to whom all things are possible.”

Exposition Awardws,
The Commercial Bulletin thinks that it in time that the
practico of exhibition rewards should be abandoned, Any
one who has seen the inside and gecret workings of exhibi.
tors, to obtain the coveted prizes, knows that lobbying and
friendship have much to do in desermining awards, and that
they who have friends at court sre seldom found emply
handed when the day for awarding prizes arrives. And
even those who, in all honesty and from the merit of the
articles which they exhibit, are rewarded are, by their
brother exhibitors and especinlly less successful rivals, ac-
cused of lobbying in some form or other, If exhibitors did
but know it, the benefit which they derive from industrial
expositions comes not from diplomas and medals, but from
the fact that vast numbers are brought to see and inspect

Hence, the mass | the machines and products exhibited.

being about as 38 to 100. The atmospheric pressura would
therefore be reduced in proportion, evenif the planet had
as much air above each square mile of surface as there
is above each square mile of the earth. This quan.
tity of air would be twice as much as we should infer
from the mass of Mars, and we should require five timesas
much air to bave an atmosphere only as dense as our own at
the sea level. An atmosphere about twice as dense as this
would perhaps give a climate as mild, on the average, as that
of our earth; but we can hardly assune that Mars has an
atmosphere exceeding ten times in quantity what we should
infer from the planet’s mass,

If, now, we suppose that the Martial air is moderately
dense, comparable, in fact, to our own air, then, since we
know that considerable quantities of aqueous vapor are
raised into that air, we must, from the circumstances already
considered, conclude that there would be a precipitation of
snow which would keep the surface of Mars permanently
covered. But this is not the case, as Mare is not a white
planet; and o we must assume so great a rarity of its at-
mosphere that sufficient water vapor can never be raised to
produce a permanent snow envelope by precipitation. Con-
sequently it is probably the most satisfactory course to re-
tarn to our first assumption, namely, that the Martial at-
mosphere bears the same relation to the mass of Mars as
the terrestrial atmosphere to that of the earth. Under this
hypothesis it can be shown that the atmospheric pressure on
Mars corresponds to about 44 inches of the mercurial barom-
eter, Can man exist for any length of time in such an at.
mosphere ?

In the great balloon ascent of Coxwell and Glaisher, in
1862, the enormous hight of 87,000 feet above the sea level
was attained. At 20,000 feet Mr. Glaisher fainted and did
not revive until the balloon had descended and returned to
the same point., At 87,000 feet the barometer stood at 7
inches, and the thermometer at 12° below zero. Coxwell
became almost paralyzed, and only saved the life of himself
and his fellow neronnut by seizing the valve rope with his
teeth, and thus allowlng the gas to escape. If, by extreme
fortitude, one mnn has managed to live at two miles above
the fainting level of another, could human beings generally
exist in an atmosphere reduced to five sevenths the density ?
We have shown that Mara hag, thercfore, not only a far
grenter degree of cold, but an atmosphere of much greater
tenuity than that of the earth, conditions manifestly incom-
patible with the existence of terrestrinl creatures: a conclu
gion easily attained by considering tle life (mere microsco
pie animalcule) found on the mountain peaks of our earth,
beyond tho last stages of vegetation, where the air is rare
and extreme cold provails,

We have now presented sufficient data to form o clear
idea of the arguments which go to prove the unguitability of

A SIMPLE TREE PROTECTOR.
The first frost—and it hias already mado its appearance in

ﬂx? northern part of New York and the New England States
—i8 apt to cause sad havoo among our young fruit trees,
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tropical plants, and ornamental trees, before tho gardener is
prepared for it. The device represented in our cugraving is
therefore of timely importance and will prove of value to
nurserymen and agriculiurists generally. The Jronmonger,
from whose columns we extract the illustration, states that
it has recently been introduced in England, and that in con-
struction it is simply a conical framo of galvanized iron wire,
supported at its apex by a wooden post driven in the ground
beside the tree. It is only neoded to cover the wire with
cloth, or even newspaper, to render tho treo safe from the
frost.

The Utah Mining Gazette, published at Salt Lake oity,
adds to n paragraph from the Mining and Seientific Press
(in which the editor states that Arizons wants more practical
miners and fower spooulators without means, more mon of
capital, and no mining experts or wiseacres) that Utal, ulso,
woull bo far better off if she had fewer ‘* oxperts and
more men with plethorio bank accounts, It is theso oxperts
—at swindling—that have already done us so much damage.
Likoe Arizonn, wo want o now class of speculators.”

o AP —

Svon 18 the marvelous ductility of gold that o singlo

Murs us & habitation for the higher orders of beings., Did

Ply falls to a little over one third that of our sphere. The

space permit, we might continue and refer to the atmosphere,

ounco of the pure metal may be drawn out into & wira thicty
throo miles in length,
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rons operators of  DRAW HEaps. —The standard hight of drawheads, sdopted by the Association, is 2 feet 0 inches from top of rall to center of deawbar,
the dividon unit : oty o — -
ol In a mesting of condolence In the following remarkable | tannery Is the largest ealfskin tannory in Europe, or per | this bark. But it Is proper to say that this practice Is & spe-
manper: All the stations included in that division were | baps the world clalty in this tansery, and is seen nowhere else.
connected into ane elreult,, extending from New York to Al |  Mr. Mercler many ysars slonee found out——what has been When the skin is slightly wl‘l] W ‘%
bany, thenos ofa| Troy to Baratoga and return to Albany, | the experience of all other tanners—thst 1o exes! in the | laid sway in oak bark. This process of laying sway is ual
westwand to S,vr‘m-u..-. and eia Oawego, Clyde, and Rochestor | teude, sttention must be given to one single department, and | vorsal in this country, The skin is folded so that the grain
to Buffalo and Niagara Falls, back from Buffalo via Auburn, | for these yoars of his triumph and success ho has devoted | of the neck and shoulders is folded on the graln of the butt
Sencon vFllln, ele,, to Auburn agaln, belag over twelve hun. | himself to the wax calfskin trade exclusively that is doubled over. The bark only comes in costact with the
dred miles of wire, Each person remalned In his own office|  He does not de pend at all upon his bome market for a|fesh. In some tanoeries, | notios, they vary this practice by

putting two skins of about the same size together, grain to
graln. This, I judge, with all respect for the experience sud
practice of Mr. Mercier, Is sn lmprovement upon his
method

The object of this practice Is variously considered ; some
say it is to prevent the over tanning of the grain sod to in
duce, as far as possible, the tanning from the flesh side,
This object is desired to make the graln tough, so that it
will hold the stitch when sewing the side liniogs. Others
say it is to ald the color of the skin, My own fudgment is
that it may aid and help o produce both of these results,
and therefore the praction Is justified.

and o'l the lostruments were 8o connected that the remarks
made by one operator upon his instrument were sent through
all the other lnstruments.  Promptly at 2 P, M. (Buffalo time)
New York called tho meeting to order. Bufalo moved that
Mr. Hauff, chief operator at Now York, be made permanent
chalrman, The motion was seconded by Troy, and earried

The chalrman then suggestod that Mr. MeCoy, managoer of
the Buffalo office, be nominated as secretary, which the
meeting unanimously resolved in the affirmative. Varlous
speechies were made and the resolutions were then read and
adopted, and an adjournment then followed. The meoting
was entirely harmonlons throughout, and the state of the

supply of skins, but lays all Bouthern snd Esstern Europe
under contribution

These skins are brought to him invarisbly ** flint dry,”
not even drysalied. They come In compressed bales, and
these are openod, assorted and piled awsy In & oool, dark
loft or storehouse In large compact piles, to be withdrawn
at the rate of about 500 per day, for his dally use,

These skins are so perfoctly cured and o uniform In con-
ditlon that it Is seldom that one skin in & hundred breaks or
Indicates the fact that it has been dried. Even the gmain
does not show a crack, as is too apt to be the case with us,
where akins are dried In the sun or otherwise exposed.

weather and condition of the wires pecullarly favorable to its
success,

SEL¥.TIGHTENING DRILL CHUCK.

Our illustration represents an Ingenious appliance which,
it is claimed, is self tightening, and may be caused to hold
any drill of asize within the compass of its jaws with com.
plote firmness, and this with no farther trouble to the ope-
rator than a clasp of the hand. That such an improvement
is of value, both as applied to the drill as well as to the lathe
chuek, will be evident to every mechanic even without the
further corroboration of its merits found in the substantial
victory which the manufacturers assure us was won by the
device at the Vienoa Exposition.

The waterial used in the construction is forged steel in
overy part, except the jaws, for which the best and most
carefully tempered cast stoel is substituted. The shell or
enso, A, Figs. 1 and 2, contains the working portions and, as
wiil be noted from the sectional view, is provided with a
shoulder within, flush with the face of the scroll, B. On this

shoulder, and at a slight tuper, is driven the plate, C. The
latter is thus made to form a close joint and still may be
easily removed, while it isafforded a support
calculated to bear the strain (often caused by
inexperienced persons driving it upon the
arbor) from the serews, D, by which it is
beld in position. The plate is fitted in the
usual manner with tongue and grooves, and
is also provided with a center which serves
to center and steady the back end of the drill,
and thus insure the proper holding of the tool
in its place.

In order to glve greater strength, and slso
to guard sguinst the entrance of any dirt
through the slots into the working parts, the
jaws, E, are made with projections, the up-
per purts of which, when the chuck is open,
are flush with the outside of the shell. The
inner sides of the jaws, as shown in Fig. 3,
are provided with segments of screw threads
which engage with the face of the seroll, B,
Fig. 8. Tho latter is provided with a taper.
ing hole which is held on the center of the
lathe in the usual way, the shell plate and
Jjaws revolving around it. Outside the shells
grooves are placed to favora firm grasp of the
hand around tho chuck, so that the device,
when in use, is thus self-tightening, the strain
of the tool while cutting serving to make it
hold more securely.

The size represented in ounr engravings, No. 8, retains
drills from § down to 0; while the next form, No. 4, holds
from § down to 4 inch. The jaws are made rounded at their
outer onds so as not readily to catch hands or tools near
them, An extra setof these appliances, of the form shown
In Fig, 4—which make o lathe chuck of the apparatus,—are
furnished when desired, and, a8 we are informed, may be
substituted for those in use in the space of three minutes.

For further address the manufacturers, the
Hubbard and Curtiss Manofacturing Company, Middletown,
Conn, Tho article itself may bo found at the factory, at the
‘above address, or at the warchouse, No, 83 Chambers street,

New York city. ‘

OALFSKIN TANNING IN EUROERE,

Mr, Jackson 8, Schultz of this city, now in Europe, in a
letter to the Shoe and Leather Chronicle gives the following
interesting of Lis visit to Mercier's great tannery :
The calfakin tanneries of Mr. Raichlen, at Geneva, and

. Meroler, of Loussnne, both situated on the Lake of

pear clouded when tanned.

Theso skins are soaked in the usual manner and are softened
in wheels precisely as our best tanners are now softening
their light stock, with this difference: In the construction
of the wheel, thero are four compartments, instead of being,
as with us, one open space. These compartments turn the
skins more actively, and Mr. Mercler says the force is suffl.
clent to do the work of either *‘ softening™ (breaking) or
rinsing ana otherwise clesnsing the skins, It will be seen
after a moment’s reflection that a wheel divided into four
compartments or segments must turn the contents four
timea as frequently as if left in the whole wheel.

The liming of the calf st this tannery presented no new
features. They are fully limed, so that the hair comes
freely. The skins are washed in the wheel after being un-
haired, and worked with a stone worker to remove the re.
maining short hair. Great care is manifested throughout
to keep the grain sound, and to work every part of the skin
uniformly, so that no more Jime will be left in one part of
the surface than another; the tendency of an omission in
this respect is to cause the grain to color unevenly and ap-

The most remarkable fact to which I wish to call attention

Fig.2

THE VICTOR SELF-TIGHTENING DRILL CHUCK.:
is this: Mr. Mercier declares it unnecessary to break tho

nerve—and he certainly devotes less labor to this end than
any other manufacturer I have met. He does work all the
flesh off with & worker, but when this is accomplished I did
not see that an additional stroke of the knife was given to
soften the pelt or break the nerve. Each man thus worked
off the flesh from about one hundred and twenty skins per
day; from the amount of work thus performed it can be es.
timated about how much labor was bestowed.

The next remarkable fact I wish to mention is that Mr,
Mercler, in common with all other calfskin tanners in this
section, entirely omits bating, as we practico it. They use
no other bate than some liquor.

The acid which forms, known as ** gallic acld,” and which
is abundantly found in all oak yards, is the only bate here
employed. This acid liquor, it is woll known, will klll the
limo (neutralize it), and will, with a fow days' handling, re-
move all appearance of lime from the pelt. When thus re.
duced and brought back to its normal condition, then Mr,
Mercior treats his stock to the usual nourlshing process,
Ho beglns this prooess by a solution of liguor made from

Goneyn, are among the largest, if not thoe very Jargest, in all
: mﬂ; M‘wﬂtbc'xupdmotm.m. Morcler's

spruce bark, which, as I had occaslon to say before, s very

The bark ia laid on the skins fully one to two inches thick,
and all the interstices are filled with bark and stamiped down
solid. 1 should judge that not more than half the number
of skins are lsid in the vat that our practice would eall
for.

When the vat is filled with skins snd bark thus pat sway,
the vat Is run up with water or weak sweet liguor, most
frequently with water, although Mr, Mcrcier's practice Is to
run liquor from his leaches; but I judge that only spent
bark was placed in these leaches, and consequently the
liquor was little more than the washings of the bark.

Theso skins are allowed to remain for three months, and
in Mr. Mercier's case two such layers, and in most other
cases three such layers, occupying nise months, completes
the tannage of the skins,

I need not say to any intelligent tanner that skins pre-
pared in this careful way and tanned by this slow process
maust yield s very tough skin. The grain must be soft and
yielding, requiring but little scouring, azd 1 think beyond
the working of these skins on the flesh over a beam snd the
softening In tho wheel before scouring, the skin gets bat
little labor—hardly so much as is bestowed by our practice,

The stretch is left in the skin and not taken
out in the effort to get out the old grain,
a8 our system of strong liguors compels us
to do,

The shaving, whitening, blacking, ete., is
after our method and is in no sense an im.
provement. Of course where so many skins
are tanned, and the selections and classifica-
tions begin with the raw material, there can
be no difficulty in rendering the most severs
classifications possible in putting up the skins
for sale.

All that it is further necessary to say, in
regard to the manufacture of Mr, Mercier,
[is that he devotes himself to the work of
making as good leather as can be made, and
he has succeeded. Whether he makes more
or less profit, whether he makes as many
pounds of leather from the skins taken in
hand by him as an English tanner would, is
quite apother question, and one I fancy he

doeanot care to consider. He sacrifices every-
thing to toughness—to wearing qualities.

Mr. Mercier showed me some French cop.
pice bark which cost him five cents per pound,
or $100 per tan, although his usual coppice

bark cost him but $40 per cord,or two cents
per pound, and he considered the former pro.
fitable even at this high price.

He confirmed my opinion that the spruce bark contained
little or no tannin, and although for the purposes indicated
he did use a small quantity, a: about the price of one cent
per pound, he did not look upon it with much favor,

If this view is true, what kind of leather must that be
which is made out of spruce bark exclusively? Moro than
half of the bark used in sole leather tanning throughout
Germany and Austria is this spruce,

M. B. writes to suggest the construction of a spherical mo-
tallic balloon, 70 feet in diameter, Such a sphere would lift
11,223 1bs. ; and if made of metal weighing 4 & 1b. to the
square foot, it would weigh 7,847 lbs., leaving 8,078 1bs. of
lifting forco available. The balloon could be raised and low.
ored in tho air by an engine of half a horse power, and no
gas need be lost or ballast thrown out,

ExrnATUM.—In Professor Mortan's article on “The Magio
Lantern a8 & Means of Demonstration,” on page 163, in
place of 18, 14 and 16 inches as tho radii, read 4§, 8§, and
4inchos, Tho Professor's attention was called to this over.
sight by the kinduess of Mr, R, 8, Bosworth, of Adawa, N, Y,




‘ % mdp! ethor 2°, but the steam of the other will only
~ have half the power of the steam of the water.
~ Wilmington, Del.

Hcientific  American,

Cembined Steam and Hisulphide Hngines,

e Bilitor of the Scientific American :

jur correspondent Mr. C. H. A#ron suggests that it
be better to apply heat directly to bisulphide of car.

by putting it in tho boller instead of water,and dinpons.

| th tho steam englne altogether, Many men hnve mudo

tho same suggestion slnce I began to experimont In utilis,

Ing the latent heat In exbaust steam, and have fallen into

the error of supposing that powver conld bo produced with

wmuch loan heat when it Is applied to the bisulphide of ear-
bon than when applied to water.

The difference in the amount of fael that would be required
to pﬂm.m power an hour with the two fluids is by no
means as a8 moat porsons imagine. To illustrate: 4 Tba,
of coal will run an engino of 1 horse power an hour, if the
boller and engine are well constructed. If the boiler is fillod

the bisulphide of carbon instead of water, 4 1ba. of coal
ran an engine of 1§ horse power an hour. Ifa combined
steam and bisulphide engine is used, tho 4 1bs, of coal will
work the stoam cylinder 1 horse power an hour, and the ox.
haust steam from this cylinder will work the vapor cylinder
nearly 1§ horse power during the same time; and we get
about 2} horse power from the same fuel that would be re.
quired to produce 1 horse power with steam alone or 1§ horso
pawer with bisulphide of carbon alone, This I have proved
by trial many times.
In other words, with the combined engines, the same heat
Is used twice and produoces two results; and I know by
sotual tests that the latent hont in the exhaust steam from
an engine will do nearly as much work when used to heat n
bisulphide boller as the coal, burned to make that steam,
originally would bave done had it been burned under the
bisulphide boiler in the outset. The loss of heat by using
tho steam in an engine doos not exceed §5 per cent; andthe
exhaust will heat, to 200%, 95 per cent of the wster that the
coal used to make that stoam would have done. The loss of
heat is entirely due to the radiation from the pipes and
cylinder; it does not mfko the slightest differenco in the
amount of heat it contains, whether the high pressure steam
is used to produce  large amount of power inan economi-
cal engine or whether it escapes direct from the boiler. The
theory that the heat oxtracted is in exact proportion
to the power produced is theory only, and cannot be sus-
tained by any practical tests; but on the contrary, heat is no
more destroyed or used up in producing power than wateris
by flowing through one wheel to another at & fall below.

Another popular error is that a large amount of the heat
produced by combustion goes up the chimney flue, in a well
set boiler. I have put a bisulphide boiler into the smoke
stack of a steam boiler and found that more work coald be
done with the exhaust steam from one engine, when ap.
plied to a bisulphide boiler, than with the heat escaping
from the smoke stacks of twenty-five engines of the same
slze.

1 hope that these facts will convinee your correspondent
and others that more work can be done with a combined
engino where the heat is used twice than with a single engine
where it is used but once.

Springfield, Vt. Joer A. H. Evurs.

T the Editor of the Scientific American:

I have read C. H. Aaron's remarks on the steam ongine;
and [ wish to say that a pound of steam at any temperature
contains about 1,150 units of heat ; of these not more than 250
go to working the engines, even when the feed water is
heated to 180" ; the rest in blown off through the exhaust
pipe or enters the water of condensation. Fifty years ago,
the Cornish steam engine made one horse power per hour
out of 2§ 1bs. of coal; to-day the average of all engines run.
ning will not be less than 4 Ibs. of coal per horse power per
bour, the very best compound condensing marine engines
requiring 2 pounds of coal per horse power per hour.

The units of heat in a pound of coal, when tried with the
mechanical equivalent (772), ought to prodace 2 horse power
for 1 hour.

Wo have boen exercising our ingenuily in making every
imsginable stylo and shape of engine, cut, off, catching the
gases going up the chimney,ote.  So far as they go,these are
good ; but they do not go to the root of tho evil,which is,pre-
eminently, the 9666 units of Iatent heat which pass out with
the exhaust steam. The half of this may perhaps be utilized
by making it heat a second bofler containing s substance with
s low boiling point, which substances render latent a small
quantity of heat. Such are ether, gasoline, bisulphide of
earbon,ete. ; all these boil st about 100°, Ether in passing into
steam renders latent only 163" of heat.

With regard to putting the fire directly to the boller con-
teining these substances, it would be very dangerous; and
T doubt pot, If Mr. C. H. Aaron were to try it, the chances
are that he would not long be able to eat apple pio even
though it be seasoned with quince, And it would bs of little
practical utility ; because, when the specific heat of n sub.
siance is low, the steam ix proportionslly weak, that is,
“although 1 nnit of heat will raise 1 pound of water 1° and

it

J. W, H

The Patent Right Question,

) the Editor of the Scisntific American:

! of your ts have given opinions on
Arguing in favor of certain general principles
38 to be easentislly wrong. Permit me to

an sliall redound to the general good.” J. E. E says: ' I|(
oannot see that an Inventor has aoy Inheront right in his
own discovery.”

Btate, and the State iself oxists, simply by the unlversal
union that each can bo protected; and without (hat union

If this principle bo correct, all Mr, Walkor's reasoning
fails.

opinion, the inventor hias ax much inherent right to liis own
discovery (oxclusive right, I mean) as ke has to the une of
hin hands or his teoth, But ho ls powerless to enforco that
right; to (o wo, he becomen a membor of a community or
State, each member of which, by mutual agreement, binds
himself to all others; wo that, if any one will invent a now
thing that In useful, they will all protect him in the exelu-
slvo use and profit of that thing. But only for a limited
timo, for the cost of a perpetual monopoly would be too
much. Under this condition, the inventor has an indoco-
the Invention finally, Cmannes STODDER.
Boston, Mass,

To the Bditor of the Scientific American :

On reading H. A. Walkor's letter on page 182 of your cur-
ront volumo, [ can seo vory plainly that a citizon hog the ox-
clusive right to whatever he produces with his head or hand,
and none but a thief or robber can take it from him without
obtaining his consent, and remunerating him for it. The
best protection to the individual is for the bost interest of
the State. The State has no right to my service, in any ca-
pacity, only as I sell it, and the idea that it has is only one of
thoss barbarisms which advancing civilization has failed to
erandicate. Tho above will do also for J. E. E., and T will
add that the iden of reward for doing good and punishment
for doing tho opposite is na old ay man; and if the inventor
beneofits tho public, he Is entitled to a reward, simply be-
cause he dops so. J. E. 8§,
Portland, Me.
e ———————

Water as Fucel.

To the Editor of the Scientific American:

1 obsorve in your issues of April 5and July 19, under the
head of ‘“ Water as Fucl,” some observations on the newly
invented Stovens steam {arnace oxhibited in San Franclsco,
Will you allow one who has seen its workings, and had its
objects stated to him by the inventor, to correct a fow errors
in those communications !

First, I will mention to the Alta reporter that the ‘¢ tre-
mendous roaring ” is caused simply by the escape of steam
from the pipe, as would be the case if thers were no com-
bustion at all. and not, as he seems to think, by the chemi-
cal action. Next, the inventor is not so unscientific as to
think that steam can be decomposed simply by striking
disks of iron, or by any other mechanical means. It is true
that it is practicable to decompose water by contact with
red hot iron, but only at the expense of the metal, which is
oxidized, hydrogen being set free; but this is far from being
the design of the inventor, he using thoe disks of iron only
to deflect the current of steam on to the jot of oil. As stated
by him to mo, the objects of the inventor are: To decompose
superhented vapor of water in presonce of red hot carbon,
thereby getting abundant oxygen in o very small space, and
then to burn the carbonaceous matter to carbonic oxide.
The merit of the invention consisting in baving at command
a limited space where the temperature is very high. This
would make the furnace specially valuable for reducing very
valuable ores, and for other metallurgical operations. He
did not pretend to economy of fuel, and such a device could
not possibly be economical when no arrangements aro made
to introduce air to consume the hydrogen get freo from both
oil and water, OIl'is used, being the only fuel that ennld be
fed constantly Into the right spot.
Tho inventor knows that as much heat s necessary to de.
compose water as will be produced by combining the oxygen
ot freo with the eanrbon of the oil.  But If his ideas are cor-
rect, ho gets, as I said, an abundant source of oxygen. I
make these corrections for the benefit of those of your read-
ers who might be misled. H.0. L.
Stockton, Cal.

The Thermal Rxp;nalon of Mercury,
To the Editor of the Scientific American :

In your clear and useful article on the * Proporties of Sat-
urated Stean,” In your issue of August 0, curront yolume,
there {8 an error, derived probably from a similor error on
page 61, of Charles T. Porter's useful '* Manual on the Steam
Engloe Iudicator,” to which work you rofer in terms of just
commendation

The coofliviont for the expansion of mercury for onch
dugree of Fahrenheit's seale, as thero given, s 0:0010085,
and you reproduce it exactly, As given by Rankine (“ Steam
Engine," art. 107, I, p.111), it is 0-00010085, and it Is so given
in Rankine’s ** Civil Engineering” and Young's * Physice.”
Your coefliciont is therefore ten times too large, and may
mialead the inexperienced. 1 have called Mr, Porter's atten-
tion to the error, J. C. HoapLey,
Lawrence, Mass.

Resarks ny 13w Eprron :—We aro much obliged to our

tho samo concluslon, but for different ressonn, Mr, H. A.| reproduced, ss ks supposes, from Mr. Porter's v
Walker says: ' A citizen han a right to claim from the State | In general, very sccorate work. m =
only such protection In the use and ownership of property | the problem given fn our article on the pr

find that the expansion of mereury s 8111
Both of these propositions, I eall fanda- | (80 —82)==0'8 inchos, and th corrected hight
montally wrong, Tho eltigon olalma protection from the | ==01°11 4 0'8=01"41 Inchew,
Stato for Iin proporty boeause it in hin, indopondontly of the [ make n noto of this correction, and aflix 1t to the

copsent of the individusl members, becauso it s only by T the Blitor of the Selentific Amerioan :

there woull bo and conld bo no such thing an publie good. ging into  bank, found a toad embedded in §
Ho camoto & stone some 2 feet mquare; and
As to the other dicta of J. E. E., I must say that, in my ?&":h,‘,::,;‘::h': ;’:‘ :.:.n,aw It
it proved to bea tond. Tt was some nix inches belo
surface of tho stone, and ita place of eoncealment
smooth an If It had been mude of putty. The tond
about 3 inches long and very plump snd fat. Its oyes:
about the wize of n 8 cent silver plece, being much larger
than thoso of tonds of the same size such as we see overy day.

page 81, current volume of the SOPRNTIFIC

Wo ndviso of

A Toad In the Solld Roek,
- b 1)

Tho other day Mr. Moses Ginins of thin place,

They tried to make him hop or jamp by touching with a
stick, but e paid no sttention to them. .

How came this toad embedded, 5 feot below the surface
under a stono, In that hard pan? What did he subsist on?

ment to invent, and the State the bonefit of thoe froe use of Will such tonds live on being bt to the light? In thare

any air in the ground, on which a toad could live, and how
long must wo suppese that he had been there?
New Hartford, Conn, A. W. AnxoLp,

The Hartford Stonm Boller Inspection and
Insurance Company.
The Hartford Stesm Boiler Inspection and Insaranes Com-
pany makes the following report of its inspections in the
month of July, 1878:
The number of vigits made during the month were 1,108;
boilers examined, 2,800; internal examination, 1,112—these
were very thoroughly done, including examination of bot-
toms and all fire sheets, ns woll as tlues and tubes and boiler
attachments; externnl examinations, 2,020, The hydraulic
pressure was applied in 180 cases, These wore, in most
instances, boilors so small, or of such construction, that an
inspector could not gt into them ; but, in addition, the ham.
mer test was applied oxternally while the boilers were under
cold water pressure. Number of defects in all discovered,
1,123; dangerous defects, 275. The dangerous defects were
in most cases such as were liable to resalt in accident at any
moment, and they were in many instances eaused by bad
management. The defocts in detall were as follows:
Furnaces out of shape, 49—0 dangerous; fractures of
plates, 56—20 dangerous; burned plates, 53—34 dangerons,
These defects were from various causes. In some cases, the
fires were too fiercely urged from insufficient boiler capacity.
In other cases, the boilers were not properly constructed.
The builder, anxions to provide the greatest srea possible of
fire surface (very likely to ontbid his rival), had placed his
tubes 50 near together that, when the fires were driven, the
heat was so great that the water was nearly or quite all
forced away from the iron, and, baving no protection, it
could not be otherwise than burned. Another ditficalty:
tubes and flues are often placed too near the shell of the
boiler. The wpace is sometimes not more than ons inch,
when it should be not less than three inchies. Even four
inches would be bettor, There should be abundance of room
for good circulation of water. We have found fire sheets,
tubes, and flues badly burned from want of sufficient water
space between them, Another diffieulty. and one which
canses many boilers to be burned, is that they are not opened
frequently enough. Cleaning is neglected. Potatoes, or some
solvents of scale are used in the boiler, the scales are thrown
off and down into the bottom of the boiler, and, instesd of
having it removed through the hand-lioles or man-hale, it
is allowed to remain, and, becoming conglomersted, prevents
the water from protecting the fire sheets, and they become
burned and contorted, or, as it is generally called, *“bagged"
and buckled, Hundreds of boilers are injured or ruined in
this way every year. Have your boilers constructed so that
1o tube or fluv shall be nearer than three inches to the shell,
If tubular, have the iubes placed in vertical rows, and not
staggered—the water will circulate much more freely and
the tubes can be much more easily cleaned, and scales will
not be as likely to fill up the space betwoeen them. We have
hnd some bad cases of late, where the spaces around stag-
gered tubes were filled with scale. Cases of blistered plates,
182—31 dangerous; deposit of sediment, 261—30 dangerous;
incrustation and scales, 228—15 dangerous.” The danger of
these defects is sufficiently explained above. External cor.
rosion, 88—18 dangerous ; internal eorrosion, 52—12 danger-
ous; internal grooving, 28—8 dangerous: water gages defee-
tive, 72—5 dangerous ; blow-out defective, 28—10 danger-
ous; safety valves overlonded, 20—7 dangerous; steam gages
defective, 149—16 dangerous—dangerous varying from
—17 to 4+ 50. Where there space, we should say something
on this defect. We have often enlarged upon If, but will
leaye it for n future roport. Boilors without gages, 88;
cases of-brokon nnd dangerously loose hraces and stays, 50—
21 dangerous; boilers condemned as unsafo and unfit for
future use, 18,

&

Tae rallway link, of about cighty.five miles, between
Cairo, 111, and Jackson, Tenn,, is progressing rapldly, and
is expected to be finished about next October. On the com.
pletion of this road, Chicago will have an uninterrupted rail-
way line to Mobile and New Orleans by the Illinols Central
Ratlroad, over which passenger trains willrun tho ontire dig,

on the other side, though we all come to

correspondent for calling attention to this error, which was

tance without change of cars,
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THEGREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R. H. THURSTON.

NUMBEK 12,

Viexxa, September, 1878,

It is with mingled plossure and regret that we take leave
of Vienna and of this vast exhibition.

Several weeks of unremitted toill—of the most fatiguing
kind of toll, in which body and mind have both been severe-
Iy taxed from early morning until late in the afterncon, day
after day, without relaxation,—have propared us to look
with pleasure to an early departure. There is probably no
geverer labor imaginsble than that of examining critically
the oxhibits here grouped in the Machinery Hall. And
when the visitor has kept at his work all day, the physical
exertion of walking or standing so many hours, together
with the mental strain which is occasioned by the uninter-
upted work of examining and comparing competing machin-
ery and novel methods, are found to be singularly exhaunst-
ing. The excessive heat of the summer has also been seri-
ously encrvating. Yet probably no one can finally determine
10 take leave of this splendid collection of

THE WONDERS OF MODERN ART AND INDUSTRY
without some reluctance. If he is a lover of the beautiful,
the great picture gallery, containing contributions from the
finest collections of Europe, the statuary, and the thousands
of magnificent creations scattered in every direction through-
out the vast enclosure, must still attract him. Hundreds of
these beautiful objects would well repay him for the time
which might be required to revisit them, and scores, equally
beautiful, remanin yet undiscovered. If he is essentislly
utilitarian, hesdesires to investigate more thoroughly some
now and interesting process, or to traco the growth of some
established department of industry, to learn more of some
recent invention, or to examine yot a little more fully the
construction of some novel machine. Here no one is ever
satisfied. The longer the exhibition is studied, the more
does the student find to occupy hisattention. The task, once
entered upon, becomes almost ng endless as the study of
Natare itself, and hardly less remunerative,

The engineer, however, who attends the Welt-Austellung
soon finds that, to learn thoroughly the lesson which he has
come here to study, he must pursue his investigations at a
distance from, as well as within, the exhibition limits. He
finds here o splendid exhibit of muchinery and of manufac-
tured products, but, to see the processes and the methods by
which these products are created, he must visit the estab-
lishmonts which have contributed them, Wa therefore pro-
pose to leave at the earliest possible moment, after the most
lmportant work is done hore, and to spend the remaining por-
tlon of available time in visiting some of the most successful
or most interesting of those establishments in various parts
of Europe, and also, where possible, to seo something of
that system of technical sclicols which liss done so much for
Germany.

Taking s farewell stroll about the grounds and buildings,
wo hisye found slmost as much to interest us ns on the first
day of our visit. Even the Machinery Hall, where these sev-
oral weoks hinve been almost exclusively spent, seems to be
still rich in novelties, and wo have not yet lost interest in
muny objects which are now quite familiar to us. At one
side, and almost unnoticed before, we find one of the most
singularly interesting exhibits to be soon In the building.
An old glassblower's lamp and s roughly made roul, standing
before n case containing a fow now but not, apparently, re-
markable spocimens of woven goods, form a group which
doss not mppear at all attractive, But when the exhibitor
mukes Ly appearance and, witting before his lnmp, begins to
heat and to draw out a little rod of glass and to wind off,
from its red hot semi-fluld point, a throad finer than that of
the silk cocoon, and when it is found that this glass thread
1% spun and woven likesilk, and that the cloths and made up
garments, and the hats and feathers, and strong flexible cords
oxhibited, aro o)l made of n material which we are accus.
tomed to regard as tho best {lusteation of combined inflexi-
bility, brittleness and hardness, the collection awankens ox-
tmordinary interest. Cloaks, capes, ladles’ and children’s
‘with thelr elaborate trimming of ribbons and feathers,
{ apparently & curly fur or floeco, and dozens of other

o whown, having all the supploness nnd softness of
ith & remurkablo varloty of coloring,  Theso
: GLASS TEXTILE 000DS,
claims, wear woll; and, if solled, wro roadily

by washing 1o strong lye or diute acld.  The vis.

itor, after examinlog this extmordinary collection, fluds
himself prepared to belleve that the story told by s classle

author of the discovery, by the aucients, of flexible glass ins
at least soms foundation in fact,

In another part of the hall we meet with a train of ** threo
high rolls,” wuch as have now been long used by our own
ingenious engineer, Holley, hore exhibited as o new lnven.
tion by a gentleman woll known on thisside of the water, In
still another place, we discover the peculiar and very oxcel.
lent form of bridge column, constructed of four rolled lron
beams, having a section formed of the quadrant of a circle
with each extremity turned outward to form a flange, which
has so long been used by some of our best bullders of iron

bridges; this Is also now claimed as & now invention here,
In some of the many cases in which well known Ameriean
inventions are brought here by forelgn exhibitors, they have
been undoubtedly either * pirated” and adopted precisely
as they have been brought out in the United States, or with
slight modieations, which are usually claimed to be im
provements, In other Instances, the European Inventor has
actuslly produced the device contemporaneously with and
independently of the American. Plracy is probably not un-
usual in those countries where the patent code s so incom.
plete and 5o unjust to forelgn Inventors, and instances of It
occur quito froquently here, probably, although it is often
difficult to distinguish the pirate from the contemporaneons
inventor. The latter deserves as much of credit as the for.
mer does of reprobation. It is particularly creditable to pro-
duce an invention in a conntry where the talent for invention
is so rare, and where it fiods discouragement rather than
assistance by existing logislation. In the majority of ob-
served cases, however, the foreign exhibitor pays a royalty
to an American patentee,

The aid which American inventors have extended to Eu
rope is well illustrated in the agricultural halls, where

AGRICULTURAL MACHINERY,

and particularly mowing and reaping machines, are found
in large numbers, all embodying the inventions of Ameri-
can mechanics. The English are now building some fine
machinery of this class, and particularly excel in threshing
machinery and steam engines for agricultural purposes, a
direction in which our own people are doing too little, The
German builders are also just eutering upon this field. The
English machinery is well built, substantial and finely fin.
ished, but American farmers would probably hesitate about
adopting it on account of its weight, and would prefer our
own styles which, while equally well made and quite ss well
finished, are much lighter and yet are exceedingly strong;
and which, if rather less substantial and durable than the
English machines, cost less and may be expected to last un.
til later improvements shall have caused other styles to su-
persede them ; that is to say, quite as long as is necessary or
expedient.

Hofherr, of Vienna, is the only continental builder who
has attempted to compete with American exhibitors of mow-
ing and reaping machines. His machine, though creditable
and doing good work, is far too heavy for our market and in
several respects inferior to the best American machines
The English builders have all declined to compete at the
field trisls. The official trial was therefore s contest between
American machines.

The American styles of

STEAM PUMPS

are finding an extensive sale in Europe, apparently, and
some firms are bullding under royalties to American pat-
entees. The Earle pump is exhibited both in the United
States section and by their European builders, Decker
Brothers, of Canstatt, The Cameron Special pump appears
to good advantage in the exhibit of the great English man-
ufacturers, Tangye Brothers. The Selden pumps, exhibited
in the United States scetion, seem to attract attention and to
receive much commendation.

The European exhibits would not sttract very much atten-
tion in the United States. The exhibition of centrifugal
pumps, by the two firms of Gwynne & Co. and J, & H.
Gwynne, of London, are more interesting; not so much,
howaver, on account of the novelties to beobserved there, as
because of the fact that the wonderful adaptation of the
centrifugal pump to mising large quantities of water, where
the lift is comparatively low, has been most convincingly
illustrated by thess pumps.

One of these firms Is now bullding eight pairs of pumps to
be used fn draining the extensive Ferrara marshes in North.
ern Italy, whore the quantity of water to be ralsed is stated
to be 2,000 tuns per minute—enough each minute to float »
large ship—and the highest lift is 12 feet, This quantity
amounts to 660,000,000 gallons per day. The pumps are
stated by the agent 1o have disks of five feet, and noxales of
fifty.-four inches, diamoter. Each pair is driven by com.
pound engines, of 27§ und 46¢ inches dismeter of cylinder
and 2} foot stroke of piston, furnished with steam by s
boller having moro than 700 square feet of heating surface.

The proper construction of the centrifugal pump Is not
usunlly well understood by builders, either at home or
abroad, and both theoretical investigations and ecareful ex.
periment aro probably required to assist in perfecting oxiat.
ing designa; but it {s woll koown that the centrifugal pump
affords the best known means of ralsing vory large volumes
of water to moderato hights, whore the first cost of spparatus
is & mattor of consequonce; and in extreme cases, us the
ono above given, it 1s the only form of pump which can well
be used. The sale of centrifugal pumps in the United States,
as woll as wbroad, is becoming an important branch of busi.
noss, and when bullders shall suceced in fulfilling guarantees

seventy per cont. they will confer & great benefit upon the
world in‘:; gecure corresponding rewards for themselves.
Experiment and compell:l;n: are gudull‘.y producing s much
desired and greatly needed improvemen

As wo nkg':lu{ glance at the long Machinery Hail and
its crowded exhibits, the embodied inventive genius and
construetive talent of the world, past as well as present, we
fool that we are leaving it with ‘:;" :u:dbndly eu::::;a::
and with an oppressing sense of the hiopelessuess 0 .
tempt o -m:::';;lluh it fully, were the whole period of the
exhibition available. Indeed s lifetime would hardly saf.
fice to make tha best mechanie, of the thousands who visitit,
famillar with all that he probably would desire to learn.

As tho Machinery Hall may be considered fo contain the
apparatus with which the material civilization of the world
bas been produced, the

EDUCATIONAL DEPARTMENT

of the Austellung may be looked upon as the iastiation of
tho system of machinery by which we are .o day endeavor-
ing to ald the advance of the more purely intellectual part
of the work of civilization. The collections in this depart-
ment are not as extensive as they might be, or as they were
expected to be.  The ordinary and standard apparatus which
aro everywhere used in higher schools and colleges, text
books in every branch of study for all grades and ia every
language, maps and charts, the familiar forms of phys-
ical and chemical apporatus, sre all illustrated, with some
fow novelties, but with rare examples of rtrikingly interest-
ing innovations or improvements. The school apparstus
and furnitare from the United States, our American texs
books, the French illustrative apparatus for very young pu-
pils, the apparatos exhibited by London and Paris makers
of philosophical instruments, are all attractive and exceed-
ingly Interesting to all who appreciate the public as well as
private benefits which follow the adoption of effective and
truly practical methods of education. The German exhib-
its of apparatus for technical instruction, we have found ex
coptionally interesting, both as constructionsand as illust
tions of German methods. Models exhibiting kinematic
combinations, the various kinds of gearing, elements of ma.
chines, modes of transmission of power, models of typical
forms of important mackines, and other models illustrating
processes of metallurgy and engineering, are here in great
variety. Supplied witk such apparatus, our American tech.
nical schools would, with their advantages of excellence of
material in their classes, probably excel any schools even of
Germany, in the efficirncy of the education which they would
confer upon their students. A few of our professedly tech-
nical schools are already nearly as well provided with this
kind of matériel as are the German, and one or two of our
schools are even superior to the cominental rchools in this
particular, with perhaps one or two exceptions, It will prob-
ably not be long before we may expect to find ourselves in a
position to offer to our young men all the advantagesat home
which they now seek abroad, and, in addition, some which
can only be had in a country like our own, and among spco:
ple like ours,

Here we are compelled to take leave of the great Welt-
Auasstellung, a gigantic failure financially, but yet a stupend-
ous creation, which entitles those who have inasgurated the
scheme and who have, with even moderate success, conduct-
ed its administration to far greater credit than the world
generally will be inclined to accord them.

The result of her venture may be the temporary fnancial
prostration of her government, but it ean hardly be doubted,
by those who have had the privilege of visiting the exhibi.
tion and of studying its political as well as its economical re-
Intions, that Austrin will eventunlly derive from It, directly
and indirectly, benefits which will far more thau compensate
her for all her pecuniary losses,

There are whole groups of exhibits, aod sumberless arti-
cles of specially interesting chnracter, which well deserve
notice, which we have had neither time noe spaco to give
them in this short, hastily written and il digested serles of
letters,

To the Art Journal, the London Engineering, and other
periodicals devoted to special branches, wo must leave the
task of going more fully into detail and of giving more e«
tended descriptions than would sult the pages of the Sorr «
TIFIC AMERICAN. One or the other of the editors of the
second paper mentioned is always on the ground, and 14 is a
gratification to learn that the vast amount of valuable engi-
neering information collected by them will be published, at
the close of the uxhibition, In book form,

In the course of our Journeyings among the manufactur-
Ing distriets, nnd when vislting the great estublishments of
Europe, wo may have oconsion to refor again to o few fmpor-
tant oxhiblts, while consldering the mothods adopted in their
production, R. H. T.

Coment for Making Concrete,
J. B R, of Germanton, N, C,, has read our article in our
Isaue of August § on ** Conerote for Bullding Purposes,” and
anks what the coment is mado of, ete.  Inreply, wo bave to
say that the cement is mado from what i called cement
stone, The stone Is quarried from the mountaln and barned
In a kiln, similarly to the procoss for making lime. Coment
I similar to Hme, and i used with the sand instead of lime,
In making mortar. It is termed ** wator lime " in somo parts
of the country, from the quality It possesses of sotting or be.
coming hard undor water, It may bo procured in any of onr
prinoipal citles. There aro various qualitios of it. Tt should
bo nsod with as littlo delay ws possible after burning. To
make garden stops or other plooss of artificlal cut stone, it iy
wafor to employ Partland cement.  Thix ls wade tn Buglasa,

of an officiency, undor moderato lifts, in ordinary work, of

but In lraported and for salo In Now York city.
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AUTOMATIO RAILROAD OATE AND SIGNAL.

The frequent disasters at lovel cromsings on mallroads have [ Ume at a pressure of 70 Iba. por square inch with the great
called forth many Inventlons for the purpose of at once | est regularity. This result gives a consumption of about
closing the rondway to velilcles and warning drivers of their | 24°5 1bs, of straw per horse power per hour, and as an en
fmpending danger ; and we herewith illustrato a dovico, slm. | gine burning average coal undor similar circucumstances
pleand apparently universally applicablo, which i Intonded | would have required about 6°4 1bs. per horss power por
toautomatically close the gutos at cross ronds, and to exhibit, ' bour, it appears that rather less than 4 1bs, of straw are
to travelers going in olther direction, an indication of the | equal to 11b of conl. In thrashing, about nine sheaves of straw

coming train.

In Fig. 1 is seen a porpective view of the apparatus, | body present was highly satisfied with the results of the

which consists of s gate, lot down to the horizontal position
by a coming train, and agaln elevated to the perpendicular
by the sameo train
when it has passed
the polnt of danger.
In tho Iatter posi-
tion, s signal, at-
tached to the top of
tho bar, Is clearly
visible from a con
sidorable distance.
Mg, 2 shows the
working of the de.
vice. As the loco.
motive approaches
the crossing, & pro.
Joction (seen in Fig)
1 close to the engine
pear the mils is
struck by a clutch
on tho post of the
cowentcher ;  this
pulls a wire or rod
(laid parallel to the
track and partly un
derground if pre.
ferred) which draws
tho catch, A, away
from the projection on the bell crank, B, as represented in
Fig. 2. The horizontal arm of bell crank, B, is thus pushed
down by spring, C, and, pulling on the connecting rod and
pivoted horizontal lever, shown above, turns, by the chain
on the end of the latter, the pulley or signal bar, E (dotted
lines), thus overcoming the weight, D, and throwing tho
bar down across the road. Asthotrain comes immedintely op+

posite the gate, the clutch on the cowcatcher strikes another
projection, F, moving the lever (shown in dotted lines, Fig
2), which pushes in the vertical arm of bell crank, B. The
projection on the horizontal arm of the latter is thus raised,
o that, by the action of its spiral spring, the catch is drawn
under and in connection once more with the lug. The press.
ure of the end of the catch on the latter raises the connect.
ing levers, compressing spring, C, and allows the weight, D,
10 lift the bar to & vertical position, leaving the apparatus
ready for the approach of the pext train. The form of
gate and of signal can, of course, be adapted to suit varying
circumstances.

This device was patented on April 15, 1873, to Mr. Rich.
ard Walker, of Hopedale, Mags., who may be addressed for
further information.

The New Straw Burning Steam Engine,

An interesting trial has been made at Vienns, before sev-
eral German professors and landed proprictors, of the patent
steam engine (illustrated and described on page 403 of our vol.
ume XXVIIT) which utilizes as fuel straw and other vegetable
products. This engine is one of the novelties of the ex.
hibition. A 10 horse power engine was used for the experi-
ment, making 140 revolutions per minute, and the brake was
loaded for s duty of 10 horse power, 850 Ibs. of straw was
earefully weighed, conslating partly of straight rye and
parily of loose broken wheat straw, purposely mixed in
ordor 1o test the capabilition of the engine for burning all

;mnnumu the straw, steam boing kept up during the whole

are required to thrash 100 sheavos of wheat or barley. Every.

J experiment, as it has long been the desire of the eastorn farmer
to find some mieans of using steam power withoat incurring

e - - —

WALKER'S AUTOMATIC RAILROAD GATE AND SIGNAL.

the enormous expense of bringing coal and wood from a
long distance., This invention completes another link in
the history of thesteam engine, and will enable every farmer
who grows more straw than he requires for the use of
his estate, and who is miles from a conl mine or forest,
to use steam instead of animal power, and at far less cost
than hitherto.

“9
THE DANBURY DRILL CHUCK.

This invention, of which illustrations in detail are here-
with presented, is a three jawed lathe chuck, so constructed
that the three jaws are simultaneously moved in radial di-
rections by the revolution of a single right and left hand
scrow. The action is direct and positive, and, it is claimed,
cannot clog, set, or in any way get out of order.

In the sectionnl views, Figs. 1 and 2, A represents the
cago, which is made in two parts, suitably secured together,
and in the face of which are three slots for the sliding jaws,
B B’ B'. Resting in bearings in the case is the shaft, C,upon
and near the ends of which are formed screw threads, cut
in opposite directions and extending nearly to the linear
center of the shaft. It will be observed that these screws
are of different pitch.

The shaft, C, is directly in lino with and above the slot in
which moves the jaw, B;and from the section, Fig. 2, it will
be understood that the latter is provided at its inner end
with a segment femalo screw meshing with the male scrow

kinds of fuel of this description. I\ required 46 minutes to

of least pitch on the shaft; so that, as said shaft is rotated,

the jaw, B, is caused to spproach or receds from the cente
of the chuek,

D, Flg. 8,10 a yoke ploce, through which the serew of great.
ost piteh passes, and thus actuates it In & direction opposite
to the motion of the jaw, B, Upon Its under surfaco aro
two dingonal grooves into which enter corresponding ribs on
the jaws, ', Fig. 4. As the yoke plece, D, is moved, the
Jaws, C', are thereby caused to slide in their mdial slots,
Tho motlon of the three jaws s made isochronous by & proper
mtlo of pitch between the screws on the shaft,

The wmain points of advantage claimed for this invention
aro strongth, accarscy, durability, and cheapness, It is

e & stated 0 be the

i ) . most powerfal

chuck made, and
to hold drills from
1 Oto § (full glze of

o drill). By torning
down shanks to §,
t will retaindrills
up to one inch in-
clusive, and this,
it is eaid, without
alipping even in
the most difficult
work.

The chuck has
now been in use
for six months,
giving good and
satisfnctory results,
and 18 sold with a
full warrant as to
efficiency, ete.

Patented by Mr,
C. H. Reid, August
112, 1878. For fur.
'ther particulars ad.
dress;the manufacturers, F. A. Hull & Co., Danbury, Conn.

IMPROVED PLOW ATTACHMERT.

The invention herewith illustrated is an attachment to the
ordinary plow, and is designed to open furrows or channels
in the goil of suitable depth to receive potatoes, and after.
wards to cover the latter with earth, The devica consista
simply in a plate, €, pivoted and secured by a screw and nut
to an elbowed arm. The vertical position of the support
drops into a socket, as shown on the rear of the mold board
when in use, or, when not employed, In carried by the staple
represented on the plow beam. It will be understood that
the furrow left by the plow is too deep for potato planting,
and hence the primary object of the attachment is to par
tinlly fill the channel with the loose earth thrown up by the

ghare. A bod of friable soil is thus prepared, excellently
suitable for the germination of the seed. To cover the lat-
ter. it Is simply necessary to use the plow without the attach.
ment, the ground being thrown up and over tho potatoes by
the mo'dboard inthe ordinary way.

The device can be placed in the socket with the end of the
yertical part of the arm either up or down, it being suitably
secured while in the latter position, so that the downward
reach of the plate can be adjusted to plow in grain, ete., to
any desired depth. Properly arranged, it is stated, the
implement is well adapted for putting in manure o1 plow-
ing grass ground.

The sced potatoes are of course deposited by a suitablo
dropper or other convenient means. It is also claimed that
a rosult of using the invention is that the digging of the
hills, when the vegetables are ripe, is attended with much
loss labor than ordinarily. The apparatus s simple, very
quickly attached or removed, and readily adapted to the
plow. The patentee is a practical farmer, and informs us
that he has found it in operation a useful and valuable tool.
Patented through the Scientific American Patent A.ge.ncg.
Aug. 12, 1873, by Mr. William Donnelly, of Calverton, N.X

NEw YORK Axp Loxe Braxon Ratway.—The northern
goction of this road, the New Jerasy Central’s Long Branch
line, is rapidly approaching complotion, and, it is expected,
will be open to Perth Amboy about October 1. The brldg'o
ovor the Raritan betwesn Perth Amboy and South Amboy is
nearly finished. It is about 8,000 feet long,
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At this point our curlosity prompted us to aak ox planation
and suspending his labor, the ¢cleaver showed us that there

!
i
THE CLEAVER OR XLOVER
were flaws in the stone which had to be cut off and, besides,
‘ other pieces to be removed to give the gem its proper shape;
so that probably, of the whole rough jewel, hardly one half
! would be available. Wae looked wisely for the flaws but

utterly failed to detect them, a fact not be wondered at when
wo were informed by thoe artist that this ability constituted
an important part of his art. “Indeed,” he observed, I
have to know the structure of a diamond far more inti-
mately than a physician that of the human body.” As
hardly any two 5 .n.os a1~ alike, and no rule can be laid
down for the wors, dea may be gained of the consum.-
mate sgkill which enables a i n to piek up a tiny fragment,
glance at it once, and instantly detect not only flaws or
streaks bu where they are located, In tho heart or on the
surface, (¢ .o up hismind exactly what microscopic pieces
must be removed, their size, and Low they may be cut to
turn them to best account, and, finslly, how to so divide the
stone as to produce the best color. And all this so quickly
that, altbough we saw half a dozen stones operated upon,
wo asked afterwards: When
Wﬂ 4 the workman had examined
- them? We had not noticed
the single swift look given at
each, ns one after another was
split by the artist as he con.
tinued his explanations,
SPLITTING THE DIAMOND,
Wo left thediamond, to in.
dulge in the above digres
slon, with a straak cut across
'- it at the point at which it was to be divided. Placing the

Indieated

' page J idoa of the relative sizes

dles. Taking a fragment of a stone that had already been | *1Ones, may be gained from Fig, 1, representing diamonds o

olwﬂ\‘"“ upon, he fastened it In a second spindle 1o slmilar ! b, and 4 earats, Of course nothing ls wasted ; thedust |

mannoer, Next, with an Implomoent In each hand, he brought | that falls through the false bottom of the box, we shall find
! the diamonda together, steadying the shanks of his tools | Moo In the hands of the polishers, while the odd scraps
’ agninut two metal projoctions on the odge of the box b fore | Are cut Into rose diamonds, or the little sparkling grains used
i him «\I‘I'l,\""l! the second dlamond to the rough gom, with for Inlaying loitinls snd slmdlar fine work In gol ! jv'n‘vlr,\r.
‘ a quick grinding motion he rapldly cut w notoh in the lstter; CIE WIAPES IN WIIOI DIAMONDS ARE CUT.

It was h“n”'\' the work of an in ithnt, but the line was por Loaving the Aover at his delicate labor, we wero after

ceptiblo wards condueted to the cutter or smyder. Three workmen

wure engaged In shaping the diamonds after the rough forms
Regarding these

by the work of the cleaver

—

0
/

shapes, a word is here necessary. The brilliant (Fig. 2) dis-
plays the luster of the stone to the greatest advantsge, and
is doscribed as obtained by two truncated pyramids united
togother by one common base, the upper pyramid being
much more truncated than the lower. @ is the crown and ¢
the collet, the two principal divisions formed by the girdle,
¢. dis the table, and the opposite side below, the culasse.
The faces are called facets, and, including table and culasse,
may number sixty-four. The rose diamond (Fig. 3) has a
crown but no collet, that is, one side is flat; and it is usually
made from stones and fragments which would not, without
loss, form good brilliants. Then there are table diamonds,
which aro flat and have little luster, and bastard dismonds

spindle containing the gem upright before him, the operator
placed one of his knives directly over the cleft. The knife
used was nothing more than a plece of steel, perfoctly flat,
with a square edge, and about six inches long. It isground
blunt purposely, for if it were keen, tho hard stone would
quickly turn the edge. Tapping the back of the blade light.
Iy with his iron rod, the artist split off a fragment and then,
melting his cement and removing the parts, ghowed us
elean smooth cut (see Fig. 4).

“ But is not this n very risky performance?”” we almostin.
voluntarily exclaimed. * Suppose that you malke a mistake ¢
The workman smiled superfor, and explained that such is
hardly possible, though he admitted that it would bo u very
easy matter to halve the value of a”gem by » singlo false
stroke. Imagine a £5,000 diamond—and that is not & Inrge
one—thus treated ; $2,500 irretrievably lost by a sioglo tap

/ '/1/. /
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of the hammer! But then, with good sizod stones, tho work
doss not seem so difficult ns with jowels no larger than pin
hoads, &2 small indeed that, in some cases, they number as

THE SETTER,

or those of mixed shape, The brilliant and thoe rose are the
goneral types, and those with which we have in the follow.
ing description to deal.

THE CUTTERS,

Our artist has graphically depicted the cutter at his work
in the engraving, The same form of box used by the cleaver
In bofore him, and the dinmonds are fastened by cement, ns
before, in the ends of spindles. The cutter's Jabor is purely
“diamond cut dismond," The stone to be eut is held in its
sotting firmly in the left hand, whilo the cutting pieco is
moved by the right. Both gems are of course affected by
the mutusl abrasion, but the attention of the workman is di-
rocted to but one. Very slowly tho faces are ground away ;
no measurements are taken orangles caloulated. The eye
Is the only guide, and it seems to bo n faultless one, As
soon as tho first stone was finished, the diamond used for

many as 800 to the carat in the rough, or 400 finished, An

cutting It ls operated upon, so that diamond No, 2 is, In turn,

el ! 4
proportionate to the welght of th cutl 11] No. &,
| were handed to us for examination ; all thelr mies-like sheon

g | was plunged in water it

- | 50 that every one of its

—————————————————
this by No. 4, and so on. Agsin the gems

was gone; and, were it not for thelr form, they presented no
different appearsnce from roogh quarts pebbles. The fric-
tlon dulls them, for they sre ground together with consider-
ablo force, the workman being obliged to proteet hils hands

by thick contings againat the rubbing action of the tool,

POLISHING THE DIAMOND—TIHE SETTER
worstion next clalmed our sttantion; and

Tho polishing of
wo found the polishers or oy.

asconding to an upper story,

pers at thelr work, ench man with & machine before him, se
reprosentod In the large engraving on our front page. In

i

THE CUTTER OR SNYDER,

addition to these workmen is the setter,and with him we have
first to deal. At one side of the room was & small cha reoal
furnace in which a number of metal acorns seemed to be
roasting. Each of the latter consisted ofa copper cup about
an inch and a half in diameter, provided with a stem of stout
wire of the same metal and filled with plumber's solder. As
these rested on the glowing coals, the setter occasionally
tried the hardness of the solder with his forceps until the
metal became of about the consistency of putty. Quickly
removing an zcorn, or, touse the technical name, s ““dopp,”
from the fire, he placed it upright in a small stand. Then
he fixed a diamond ex-
actly in the center of the
plastic metal, and, with
his fingers, coolly mold-
ed the latter in conical
shape around it. Buarmn.
ing seemed to have no
{ terrors for him, and al.

llhou;:h when the dopp

hissed at a great mte,
the hand of the work.
man showed no effect of
the heat, Each brilliant,
large or small, has to un.
dergo this operation once
| for each facet; that is,
tho sotter must reset it

facots in succession may
be exactly horizontal and
outsido the holding metal, in order that cach face may re-
celve its proper polish—an operation requiriog no small
amount of delicacy and skill.

THE POLISHERS,

Again reforring to the large engraving on our front page,
| the polishers were seated before long tables, on which were
| swiftly rotating horizontal disks fastened on vertical spin-
I(llv.-c, the lower ends of which revolved in antifriction steps.
Tho diaks, wo were told, revalved at the rate of 2,000 turns

THE DOPP.

e —

o winute, and yot the bearings kept perfectly cool. Thema.
chine is an lnvention of Mr, Hermann's and an improvement
upon the old apparatus used in Amsterddm, a specimen of
which he exbibited to us. The construction of the latter
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Scientific  American,

peemed very rude and primitive, being formed lmost en-
trely of wood : the bearings, it ls stated, wero continunlly
heating and wearing out,

The disks or #hices aro circular plates of n composition
containing both fron and steel, and aro mado and turned in
the establishment. They are ground in lines, at an angle
from center to clroumforence, o as to hold the ofl and dia-
mond dust used in the polishing operation.

Three dinmonds, set ax above dutl:rildved. -tlo {grt:u:;ll ;z

or. Tho stem of the dopp In fuste n
:‘:..:{:::Pp:l ::n: :xlremlty of the latter belng supported
by legs an inch or so high, Two thirds of tho dust ground
off in the cutting s allowed to pollsh each dinmond, and
this, mixed with oil, in applied to the stone by the quills
which the men seemod to be phlegmatically chowing. Thoe
adjusting of the gom on the disk requires wonderful accu-
racy in order that exactly the proper facet be ground and no
more ; for tho slightest mistake might cutaway an angleand
produce serious damage to the stone.  The reader will share
in the astonishment we folt on learning that this extremoly
delicate work was done by feeling. So scnsitive is the touch
of tho artist that Lo tells by pressing on tho stem of the dopp
oxnoily whethor it les truo against the ghive or not, und by
his fingors adjusts tho stone over incredibly minute angles
and distances. This goes on until each facot Is brought to

pet. But now we have found an {des whileh sorpasses alls
Avcording to the Virginia Oity Territorial Enterprise, n Pro
fossor Maulosol 1s going to eroot extonnive works similar to
those of o gas company. In those, there will bo large re.
torts in which tobacco will bo burned, and the smoke thus
produced will puss through propor pipes to a large bell
shaped receptacle, similar to a gasometer, where it will be
cooled and purified nod so scented as to have the flavor of
the finest Havana cigar.  From the smokometor a main
pipe will lead up into the city, and from this will be small
branch pipes leading to all the principal houses and saloony
in the town, In every house whore the smoke In taken,
there will bo placed o motor, similar to o gas moter hut
much moro delicately constructed, Running from these
motora will be pipes leading to all the rooms in the house,
and connected with these pipes, at conveniont points, wil
bo long floxible tubes, each tipped with & handsome ambor
mouth plece for the comfort and convenlence of smokers,
When a man desires to take a smoke, e has not to go o
the trouble of hunting up tobacco and filling Lis pipe, then
of finding and lighting o match, and porhiaps burning lLis t
fingors, and nfterward getting fire and ashios upon hin elothon
balf o dozen times before his smoke {8 ended,  Thero s none
of this trouble and vexation. He has only to place the am.
ber mouth piece between his lips, turn a small silver thumb.

Y\
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;3,987.788. suppouing the line to be run at ite foll sapueity,

ho pipe could be thoroughly tosted with water snd thus

lonkage obviated, while, it is belloved that, It would be as
indontructiblo as an ordinary water main. The loss from
othor nources of waste during transport, it Is furthor con-
sldered, would not be so great as ls now the cano in the mgu.
Iar tank cars,

A Word o 'Appnniuu.
" Forfox " gives our youths the following advies: “ Eduen.

ton in the basis of all succons in life. It is much to your
intoront to recognizo thin fact s enrly ns possible, Your
nhiftlesn, elder companions In the shop will tell you that

fuence and easo result from more luck. With display of
ignified indopendonce, they challengs your admiration for

1| their manliness by proclaiming themselves as good s thoss
persons whoso apparent loisure, luxury and dress awaken a
feoling of hostility, which they endeavor to intensify by the
bittarnons of comparison,
tho world during the setive hours of tho day, unloss warned
by the voice of experience you are apt to Imbibe thews hurt.

An you have little intercourse with

al improssions, which indicate vindiotive jeslousy, the con-

sequonco of denso, wilful ignorance. The senscloss discord
thut dostroys the identity of interest of capital and labor is
born of such parentage. Persons advoeating these senti-

monts aro generally men who ridicule the efforts of young
mochanica desirous of self improvement, They harangue
Idle crowds at strike meetings and demonstrations, which

serew, and the cool, delicious, perfumed smoke glides into

the requisite brillisney, Standing by one of the machines,
his mouth, By this ingenious and delightful arrangoment,

wo saw, as tho diamond was removed from time to time from

the disk, the bright spot on ita dull face gradually enlarge,
as heavier welghts were put upon the tongs to press the

stone with incroased force againat the shive. Sometimes
the gem defies all efforts, tho hard outer coating rofuses to

ylold, and thenit in possed from hand to hand, and for weeks
oach workman tries to conquer it.  Somotimes they fail; at
others, & bright spot at length appears, and the ditliculty is
over.

RENEWING INJURED STONES.

It is to this portion of the establishment that injured stones
aro sent for repairing. Wo were shown a number of dia-
monds that had been through the Chicago fire. They had
bocomo intensely hoated and then suddenly cooled. A white
hard film had formod over them, necessitating ns careful re.
polishing as the unfinlshed gem. Weo wero told that it isa
common fault among jowelers to thus hurt the stones during
the process of setting them. The difficalty can be easily
avoided by allowing the diamonds to cool gradually instead
of plunging them at once into cold water. It is the sudden
transition and not the heat that does the injury,

ADOUT THE WORKMEX AND THEIR FAY,

Our examination hore concluded, for polishing is the last
process. The workmen, numbering thirty-five in all, we
Jearned, were all Israelitos, and, with the exception of the
cleaver, were paid by plece work. Their wages reach from
60 to 200 dollars & week, depending on the skill and experi-
ence of the artist, The greater number of carats manipu-
lated and the more dinmonds there are to the carat, the high-
er the price psid for the work. The establishment is neces-
sarily organized with great strictness, and every diamond is
welghed, registered and fully traced thronghout its entire
course. Large snd valuable stones, before being operated
upon, are made the subject of a consultation between the
hesd of the company, the cleaver, chief catter and chief pol-
fsher. Each gives his view, and thus the question of shape,
color, ete., is carefully determined.

WHERE THE DIAMONDS COME FROM.

The diamonds are principally imported bither from Brazil,
South African gems have caused no very marked effect in
the market. They are fine, but, it is stated, more difficult to
cut than those from South America. The Arizona swindle
created considerable excitement when the first *‘salted ”
stones reached the trade, but of course the dismay of the
diamond merchants was allayed when the fraud was exposed.

DIAMOND CUTTING IN ENGLAND.

We notice that dismond catting has recently been intro-
duced in Birmingham, England, where there 'is every pros-
pect of the art reaching a flourishing state. Recent advices
also inform us that & huge diamond has been discovered and
brought from the Cape. It weighs 288§ carata in the rough,
and when cat will be half as large zgain as the world re-
nowned Koh-1-Noor.

PROSPECTS OF THE ART.

We see no reason why the art which we have described
should not grow in this country to be an important branch
of nationsal industry, To Mr. Hermaun, now the President
of the New York Diamond Company, s corporation of
wealtky gentlemen, founded by himself, belongs the credit
of its establishment nmong us, and the consvquent ennbling
of the artisans of the United States, who may be instructed
In his af&isrs, to compete with and successfully rival the
monopoly which, for centuries, has maintained an exclusive

and undisputed supremacy in the old world.

The Smokometer,

We have heard of the Idea of laying oxygen in pipes
through dwellings for purposes of ventilation and purifica-
tion of the air, of the schome for similarly supplying car:
bonle acid for the extingalshment of fire, and of tho ingen-
lous propossl to aupply milk to our dwellings through con-
dults lesding from sultable reservoirs. Furthor still, we
m‘ﬂu glowing prospectus of the electric piano
Inventor,who proposes to give us the means of turning off or
on & flow of music as casily as & stream from & water faucet,
and we remsmber having read of the telephone by which
the cholcest vocal efforts of celebrated singers might be
brought into our parlors as easily as the voloe of the Bridget

< ———— i .

all danger of fires from pipes and cigars will be obviated,
and millions in valuable property annually saved,

An india rubber receptaclo filled with smoke is arranged
in the breast, inside the shirt bosom, for smokers to draw
from while walking in the street; and ladies, with whom it
is conjectured the delicately flavored fumes will become very
popular, are to have for their use clegantly carved amber
mouth pieces, hooped about with gold and set with diamonds
and other gems. When out walking their reservoir of
smoke will be contained in the pannier, to which it will
impart 8 much more symmetrical shapo than can be attained
by the use of newspapers; besides, by giving the rubber of
the smoke tank a suitable thickness and strength, it will be
found to be very convenient when the wearer desiros to sit,
a8 it will serve as ncushion, a something which Is often o
great convenience and comfort.

Maulesel is & name as yet unknown to fame; and it may
be noticed, as a coincidence quite remarkable, that the gen.
eric name of the ingenious idea is contained in its last sylla
ble. The Professor, we presume, is somewise connected
with Professor Cantell A. Biglie, who recently aroused popu-
lar curiosity in this city by announcing, in widely distributed
handbills, an aerial flight from the steeple of Trinity
Church,

&

Three Hundred Milos of OIl Plpes.

The system of transporting oil, by means of pipes laid
over moderate distances, has been in practice in the ofl Jis-
tricts of Pennsylvania for several years, proving a convenient
means for carrisge and a profitable investment for large
amounts of capital.  While the success of the scheme
has thus been demonstrated as applied to comparatively
small sections of country, it remains yet to be deter-
mined whether the project can be carried out on a gigan.
tic scale over more extended space, With the late discov-
eries in Butler county, Pa., it appears that interest in the
plan, suggested we believe some years ago, has revived, and
the idea of trausporting oil through iron pipes, from Titus-
ville over the Alleghanies to Philadelphia on the sea board,
a distance of 260 miles, is now exciting considerable atten-
tion.

Mr. G. W, Platt, an engineer quite well known through
out the country from the fact of having superintended the
construction of the Holley waterworks system in various
cities, gives, ina letter to the TWusville Herald, detailed spe-
cifications for the construction of & huge conduit of this de-
scription. He considers the scheme entirely practicable,
and estimates its cost at $4,406,150. It is proposed to lay &
cast iron six inch pipe, in & bes line between the points above
named, which at one locality of its route will be 3,000 feet
above the sea level ; 40 miles of pipe will be allowed for un.
dulations, so that the tube will, from end to end, measure
fully 300 miles, Its contents will be 87,000 barrels of oil,
and it is ssserted that there will be no more difficulty in
ensuring a flow through the bore than there nowis In the
water mains of London or Chicago, both of which systems
each aggregate 300 miles in length,  Between Titusvillo and
the summit, a distance of 40 miles, olght pumping stations
will bo established, so as to rellove undue strain on the pipe,
Each pump will have to raise the oil 800 fest. Water by
the Holley plan of piston pumps Is elevated to this hight,
and the friction of eight miles (tho space botween stations)
is overcome at the rate of n million gullons per twenty-four
hours, which is equivalent to 28,000 barrels of oil, fluid
measure, The cost of the five pumps, machinery, ete., In
estimatod at $50,000; in addition to which, there must be as
many tanks of 25,000 gullons capacity, each costing $72,500,
and finally & huge 100,000 gallon reservoir, worth £50,000
more st the summit,

Mr. Platt entors into detail regarding friction with the
tube and other deawbncks, which, howover, ho proposos to
obyiate nt onee by ostablishing, If necosanry, more pumping
stations: and he finally concludes that 25,000 barrels may
be delivered every twonty-four hours, at ton cents per bar.
rel.  He figures up tho profita as follows: The pipe would
deliver 7,800,000 barrols of oil per anuum, whiskh, at & trans
portation mte of 50 centa per barrel, would ylsld £8,650,000,
The cost of running, together with interest on capital,

balling us from the nether world through the speaking trum-

they are pleased to consider, in spread.eagle phrase, * the
offorts of downtrodden working men to achieve their inde.

pendence.”  Drinking saloons are the chosen theaters of thelr
wordy disaffection. Thoey crave applause, and endenvor, by
mock herolam, to entlco you to places where lost timo and
squandered earnings are not the only expenses; for, under
their tuition, the root of false principles is made to flourish
in the woil of intemperance. Such influences should be
shunned as carefully as wo svoid a loatheome disease. Every
man will gravitate to the sphere of life for which his acquire-
monts fit him, and neither higher nor lower, Those ster-
ling men round us, who represent the jvealth and weight of
ngreat people, are but reaping the reward of time well spent ;
and could we retrace the course they have pursued, we would
find the student’s lnmp {lluminating the hours that end days
spent in exhausting toll. You may be told that many edu-
cated men achieve but little in the great struggloof life; yet
would they not have done much less if they had boen aided
by the brute force of ignorance alone? We know of & man,
now ocoupying a position of responsibility under the govern-
ment, who, some years since, broke scrap iron with a sledge
for a foundery and axle forge, day after day, unsheltered
from the weather; yot he found time to read at least one
hour per day, as well as to educate himself in useful bran-
ches of learning, His first expenditure for mental improve.
ment purchased a Webster's Dictionary, a year's subscrip.
tion to a leading scleatific journal, and a daily newspaper.
He now owns a library which would do credit to s university,
and he is known to and esteemed by our most prominent
citizens. A different course when s young man would have
enrolled him in that army which stupidly dradges out a mere
existence,

As you value your future happiness, devote as much time
as you reasonably can to education. Throw away your box-
ing gloves, for the exercise which they afford can be had from
other sources, without pernicious associations. Let your
shop mates dub you ‘a fiat,’ if they choose, because you re.
sign billiards, and know nothing of the mysteries of keno;
and spend your evenings in the peaceful acquirement of
knowledge, which brings length of days, and tranguillity
unembittered by the experiences of the mere scnsualist.”

New and Remarkable Cannon.
The German journals announce that the recent trials of
new guns on iron plated targets, which took place at Tegel,
near Berlin, fully satisfied all expectations. The shot from
the 11 inch ring cast steel gun penetrated an iron plate 12
inches thick, that from the 10 inch gun of the same pat]
tern an iron plate of 11 inches, and there was force fo
sparo in both cases. At Krapp's works, at Essen, trials bave
been made with the newly constructed 804 centimeters (13
inch) ring cast steel gun, and the result justifies the belief
that this gun will pierce 14 and perhaps 15 inches of armor,
Thus, thoe strongest ironclad now ex'sting, Jher British
Majosty’s ship Devastation, which is provided with an armor
of 14 inches, will no longer be invulnerable if opposed to

such guns,

Ohurch Clocks and Ohlmes,
W. M. says that the Church of the Holy Redoemer, on
grd streot, betweon avenues A and B, New York clty, hing
u vory interesting olock, T'his specimon of workmanship
was made in 1860, by Edward Emrich, of Rochoster, N. Y.
The movement Is guided by an anchor escapement with
wolld jeweled pallots; the wooden pendulum In & & second
ono, its length being 14 foot; the weight of the move-
ment is 100 Iba,; tho hour-striking part has a weight of
600 1bs, and the hammer striking the boll weighs §2 Ibs
Thequatter striking part has 500 1bs, weight,bearing throe lev
ors for tho three hammers striking the four quarters. The
wheols of the clock are made of fino bronze and aro as well
finfshod an & watch, The dinls are8 foot in dinmeter and the
figuros aro cast in composition, The sanip maker also fin.
ished in 1869 the clock and attachments to the great chimes
of 8t. Joseph's Cathodral in Buffalo, N. Y. The chime pam-
bers 48 bells, which were cast at Le Mans, France, avd were
ordered and imported Ly the late Rt. Rev. Bishop Timon,
of Buffalo, after belng exhibited in the World's Falr in

amounts to 412,717, giving, therefore, a profit per annum of

Purls, 1607.
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Secondary Spectra.

Professor 0. N, Rood, of Columbia College, New York
city, communicates a paper to the American Journal » \.
ence and Arts, on the secondary or residual spectrum Tound
on passing a ray of white light through two prisms of dif-
erent substances arranged to compensate oach other for
color. This secondary spectrum is generally of small di-
mensions and peculiar appearance, and is duo to the el reum-
gtance that the spacing of the colors in the two orlginnl
gpectra is not accurately correspondent, In dimonsions, it
varies with the amount of the disproportion of the originnl
constituonts,

The writer, after alluding to Sir David Browster's Invoestl-
gations in the same direction, observes that, by proceodings
of & different kind, ho has succeeded In producing secondury
gpectra, comparatively gigantic in sizo, whioh display the
fixed linos with n distinctness which allows the study of
their peouliar construction by an ordinary spectroscopic
mirror. The constituents used are ono spectrum furnished by
oil of cassia, bisulphide of carbon, or oven flint glasy, and
the other » normal spectrum obtained by the diffraction
grating. Thusit is considered that a very near approach is
made to the maximum difference of spacing attainable in
the present state of optical science; and hence to the secon-
dary spectrum is given its maximum dimensions,

The lines of the solar spectrum not being adapted for the
study of the arrangement of the sccondary spectrum, a
pumber of chemical lines of easy identification were select-
od. The cases considered in experimenting wero threo, 1.
Where the opposing spectra are of equal or nearly equal
lengths. 2. Where the spectrum from the grating predom-
inates. 8. Where the prismatic spectrum is the longer of
the two. Measurements are given, in each instance, of both
primary spectra, also of the actusl secondary spectrum due
to the same in combination, and of the secondary spectrum
obtained by construction. In tho last case, Professor Rood
finds that tho distance of any two lines apart in the second-
ary spectrum will be equal to one half the corresponding
distances in the primary constituents; and that the second-
ury spectrum, thus constructed, will always be half the size
of the actual physical spectrum which it represents.  From
this, he deduces o formula by which, taken in connection
with maps of the primary spectra, he is enabled to construct
a correct map of the secondary spectrum in any case.

This construction furnishes a simplo means of determin-
ing the size and arrangement of the secondary spectrum
furnished by two prisms of selected angles, placed in any
desired positions relative to the incident ray and to each
other., The accuracy of the result depends on the exactness
with which the measurements on the primary constituents
are offected, and, it is considered, may practically prove use-
ful in dealing with the secondary spectra in optical instru-
ments,

In order to reveal the nature of the secondary spectrum at
a glance and permit of its study in a qualitative way, in-
stead of nsing the slit as a source of light, a pin hole is em-
ployed ; and the refraction edge of the prism being vertical,
the diffraction grating is revolved in its own plane, some-
what so that its lines shall be no longer vertical. This pro-
cess reduces the secondary spectrum to a line which, on ro-
tating the grating or prism, assumes various curves. It is
considered, therefore, that a true secondary spectrum must
be regarded as a resultant spectrum in which any two, even
closely adjacent, .ines are united ; even although the actual
union of different tints has not been effected and the gene-
ral appearance still resembles that of one of the primary
constituents.

A Trap to Cateh Lions.

In Algeria, there is annually & great loss of life and pro-
perty, by the depredations of lions. The loss of property is
estimated at $50,000 & year. The inhabitants cut away the
forests as & means of protection against the wild beasts.
M. Cheret devotes himself wholly to their extermination.
As an assisting means in this, his life work, he has invented
& lion trap, made as follows :

The frame and bars are of fron, It is 10 feet long, 6 feet
6 inches wide, and the same in hight. Mounted on three
castiron wheels of small diameter, it can be moved on diffi-
cult ground. The upper part opens with folding doors, like
a wardrobe, which close of themselves at the slightest shock
given to springs of steel. Catches retain the lids as they
fall, and imprison the animal as soon as ho touches the bot-
tom of the trap, The plan Is to place this trap, properly
baited, on the ground frequented by the wild animals, and
then, when the game is caught, to wheel the machine away
to some menagerie prepared for the purposo.

Fatalltios from Lightning,

The human mortality from lightning is not generlly on &
large scale, and might be very much reduced by precautions
on the part of builders; so thinks the Building News. Arago
‘estimated that the number of deaths from this cause amount-
ed in France to about 70 in the year; Bondin calculated that
from 1585 to 1852 1,308 so perished ; none in Novembor, De-
_cember, January, and February, but most in June and Au-

The lowest rte is assigned to Belgium, and the next
to Sweden, the United States and England belog aboat on a
”!. ‘As = rule, however, theso fatalities do not ocour Inside

. - astructure of any kind. The peril, as experience shows, is

e %

s crowded town than ina village or In the open coun
E the more olovated structures mre the
Faller, indeed, in his * Church
asserts that there scarcely over existed a great ab
! 'ykhlm-mbmﬂm‘:dmh;rmu,
“m ; b’ ‘w. of ‘"'

coertainly remarkable. In all cages it 1s the spire, the tower,
and the dome which has been mutilated. Asto ordinsry
habitations, all sorts of theories are in vogue on the subject
of danger and safety. Some rely on thick glass in the win-
dows, and some on register stoves; others recommend stone
roofs instead of slate, and others tell timid people that they
should live in a hollow. It is contended on this side that
there should be the least possible ndmixture of metal in the
combination of an inhabited structure; axd on that, that all
the bells beneath the roof should be kept continually ring-
ing, just ns, in obedience to an old superstition, cannon are
fired at sen.  The mass of evidence upon this topic points,
howaver, to the one conclusion already suggested, that o
good lightning conductor is the solitary safeguard; but that,
unless good, it is worse than none,

Cumberland Gap COave.

A correspondent, A, L, 8., eays, in reference to this re-
markable formation, described in our issue of September 18,
that, after General Morgan's retreat from that spot, the cave
was explored for a distance of four miles by Confederate
soldiers, and a new opening was discovered, 3 miles from
the one mentioned by H. B. N. The place has never been
thoroughly investigated, but chambers, far surpassing in
grandeur that described by our earlier correspondent, have
been found. In penetrating the rock, it is found that the
new entrance leads for 6,000 yards through sandstone; and
in this section of the cave, vast quantities of human bones
of gigantic size were found, some of the skulls being large
enough to put on over a man’s head. It is intended, during
the current month, to thoroughly explore the cave.

NEW BOOKS AND PU'BIJGATIOHBT

PAYSICAL GEOGRAPHY. By Arnold Guyot, Author of
“ Earth and Man” New York: Scribner, Armstrong,
& Co.

This Is a very excellent work on a most Interesting branch of study, and
Is & model school book, fall of accurate Information, placed bofore the
reader In s lucld and conclse style. It fs well [Mlustrated with maps and
wood engravings.

A Carecmisy oF HiGH PRESSURE OR NON-CONDENSING
STEAM ENGINES, including the Modeling, Constructing,
Running and Management of Steam Engines and Steam
Boilers. By Stephen Roper, Engineer., Philadelphia :
Claxton, Remsen, & Haffelfinger, 624, 626, and 628 Mar-
ket Street.

Thisis yet another handy book on the ateam engine, and {t contalos much
needed general {nformation, as well as descriptfons of many American
improvements and specialties.

PRACTICAL DESIGNING OF RETAINING WALLs. By Arthur
Jacob, A.B., A. I C. E,, late of H. M. Bombay Service.
Price 50 cents, New York: D. Van Nostrand, 28 Mur-
ray and 27 Warren Streets.

Improved Portablo HBteam Engline. ;

Retahard Seheidler and John 1. MoNamar, Newsrk, Ohlo.—This fovention
consists (o the fmprovement of the heaters of portable engines.
(s arranged In a vertiesl porition on one #ida of the bofler near the smoke
pipe, sttaching it to 8 veriical supporting plate baving s concave "‘":'

tlg the bofler snd bolted 10 (t; aleo baviax & besriog at the apper eod £0

» countershaft for driving the purp, ssid shaft extendicg scroms the top of

the botlers, In front of the anoke pipe, (08 Vasring o the other de, whers

it s 2 bolt from tho eTank shaft st the front

earries s polley for tarning L by A
ond of the baller, Tho plate 14 detachably sonnected Lo the botlor, 4o susk
1t can bo taken off readlly for sbipping, The portion of the Mm
uinp connocts wiltl the other porﬁa_nbrqau‘_ Tu
which {s shifted by & loyer, so that the pump ean be worked or not, At will.
This areangement 1§ ¢llmed (o afford o simple, compact, and rellsble cons
nection of the pump In & portable ongioe, Ao that it can be stopped ¥ithont
stopping the engine whenever 1t sy be required to do wo, which often hap-
pens, and canses [derable y delay in all portabls qm
baviog the pump direotly connocted to the aross hend in the ordinary way.
Moraover, it sayes the unnecessary loas of power expondell (n ranuibg the
pump when 1t s not required.

Improved Mnallet.

Albert Holbrook, Providence, R. L—The objuct of this inyention ia to far.
niah n darable rawhide mallet for the use of machinists and others in put-
ting togother, taking apart, 8xing, or adjusting metallic or wooden machis
nery, and for all similar purposes. It conalsts In & mallet with one or more
rawhide heads scoured In & metallic socket, which ls made of metal 1o one
»olid plece. The handle fs socored In the socket in the ordinary manner,
The socket or body has & recess at ona or both ends which receives the
heads. Theso beads are msde of rawhide colled up and dried, and thea
tarned to the desired aize and shape, and secured by means of 3 screw Inaide
the socket,

Apparatus for Preserving Beer on Draft,

Jolin W. Moore, Bellefonte, Pa., sssignor to himself and P, Gray Meek, of
same place.—~This invention relates to mesis for introduciag alr tnto casks
to take the place of the Uquid drawn out ; aod it consista in the combination,
with & flexible bag or alr holder, of & valve and Yellows mechanism of &
novel construction, Into the bung hole of & essk contalning beer or other
quid that would be Injured by contact with alr is fitted a hollow bung hay-
tog & nozzle formed upon its laner end, to which Is secured the mouth of
the bag, made of rubber or other suitable matertsl, and of sufiiclent aize and
elasticity to A1l the cask when expanded. By this construction, a8 the liquid
s Arawn out of the eaak, the air will enter the bag through the hollow bung
and expand sald bag to take the place of the liquid drawn out,

Improved Exteusion Table.

Christian Rloger, Morrisania, N. Y.—This invention consists fn extenslon
ralls, hingod to the ralls of the slde table, and to extenslon legy. These ex-
tonalon ralls are sach made In two pleces, connected together by pivoted
strips on tho bottom and top of tho ralls. When the rafls are extended,
they are held 1o position by means of knob buttons. These buttons are
attached to ono part, and turn on a central plyot over on to the other part,
thux holding the two pleces parallel with the ralls of the side table,
The cover of the table is in two paris, hinged together like ordinsry
card tables, When the extension rail Is drawn out, tae half of the
table top I turned overon to it, thus making & square table. When the
oxtonsion rils are folded, they are In a poaltion with the half of the top
turned back nnd resting on the other part of the top. There {saspring
cateh on the bottom of the drawer frame which eangages with a lip oo the
slde rall which holds the parts securcly together. When the table ia
oxtended, the ralls of the four sides p ta +{ and fipished
ApPeATADCO.

Improved Corn Planter,
William Muall, Rantoul, I1l.—In this Invention the seed hoppers are at-
tached to the frame of the machine, The ends of the dropping alide enter
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Improved Hame Fastener.

Thomas L, Booker, Shady Grove, Va., assignor to himself and E. H. Book-
er, Donaldsonville, 5. C.—The object of this invention Is to provide ready
and convenlent means for adjusting and fastening hames on the collars of
horres and mules; and It in s ting dand, screw bolts, and
clipa at the ends of the hame, The (nv peclaily sdapted for
draft horses, and for plantation use,

Improved Rotary Churs.

‘Willam I, Buneh, Windsor, N, C.—~The body of the churn Is provided
with a closely fitting cover, to the lower side of which, upon the opposite
sldes of Ita conter, are attached wings or stationary dashers. These wings
are made curved upon the side sgalnst which the milk dashes.

Improved Plctare Hangers.

Fraoklin W. Ely, Dulath, Mion. —The pleture frame hasa wob attached
to it at two polnta, one belug below the center of the frame or picture, and
the other near the top, The web, similar to suspender webblng, Is doubled
at one or both polnts whore 1t i attached to the frame ; but to outer por.

the lower parts of the hopper through holes In thelr (nner sldes. A spring
has its uppor end attached to a cross bar of the frame,and {is lower end
entersa hole in the droppling slide, to bring sald slide back to lts position
when relessed from the device that moves 1t. To the slide, toward one
end, is pivoted the end of & connecting rod, the other end of which s bent
at right angles, passing through s short curved alot (a & wheel or disk, aad
1s secured (0 place by a nut or other convenlent tieans. The wheel or dlsk
1s attached to the end of a short shaft which revolves In bearings attached
to & cross bar of the frame, and to its other end Is attached a devel gear
wheel, the teeth of which mesh Into the teeth of & slmilar wheelattached
to the axle, which revolves In bearings attached to the frame, and to Ity
ends are rigidly attached wheels, 30 that the salld wheols way carry the sald
axle with them (n thelr revolution. In each end of the axle, st a little dis-
tance from the wheels, Is formed s universal Jotus, #o that the sald wheels
may lves to the surface of the ground, however uu-
even said surface may be. A furtheruse of the joint is to enable the wheels
to be Mfted by levers and rods when the machine s to be turned about, or
the dlsch. of soed req 10 be 4
Improved Door Fastener.

Henry Orcutt, Amberst, Wis.—Thls invention conslsts In applying a semi-
cireular bar to & door and arranging a welghted Jever to cogage therawith
(the bar belag notched or perforated for the purpose), so that the door may
be locked In any position, shut, open, or partly open. The contrivance is
designed more particularly for stable, carriage house, barn and shop doors
but it Is alike applicable for doors of dwelling houses.

Improved Steam Generator,

Harry P. Wright, Bonaparte, fows.—This invenstion copsists of secondary
return flues, arranged (o the masoury aloug the sides of the boller, above
the furnace, Into which the heat fs turned at the front of the doller, Instead
of discharging into the Ke stack, thus economizing the heat by catsing
18 10 pass along the boller once mere than In other arrangements,

Tmproved Fireproot Shutter.
John B. Cornell, New York city.—This lavention consists of & door or
h d of threo plates of metal united together side by side, the

Sata th

tion a ring s attached, with which the cord 1s d. The
use of the slide s to vary the | of the pl or frame. Bymov.
ing the slide upward, the web s shortened, and the frame is brought nearer
to an upright position ; and whea the alide Is moved down the ¢ffect s con.

trary.

Improved Candlestiek,

Samuel D, HIIL, Downleville, Cal~This invention consists in armanging
the socket of the candlestick for different alzos of candles, by making {t in
two pleces conneoted by a slotted band spring.

Tmproved Motallle Lathing.

T hy O0'( I Moss.~The object of this Invention Is to
furnish an (mproved metallio shoathiog for the tnner walls of bulldings.
The celling and alde walls of & bullding may be covered with aheets of choap
motal, having stamped, oast, or otherwise connected to Ita face dovetall
shaped stude. The studs are In the shape of traucated pyramids, with face
recossos for tha finn adheston of the plaster 1o be placed around and over
thom. Thosa sheots are to be nalled or otherwise seoured to the wall,
Much less plaster Is required for Alllag the space between the studs thau
for covering the ordinary Iathed wall, and the work s performed In less
time, while the plaster dries quloker, and Is not so liable to erack.

Axle Bex nud Sleeve for Vehicle Wheel,

William R, Cowell, Colutubus, O —1n this tnvention the axle 1s made of
wood and the skeln Is fitted to the axie In the usual manner. There sanut
on the outer ond of the akeln and the sleeve s made of sheet motal sud
Atted on to the Axlé over tho skeln, A rocsss opens In this sleeve for the
retontion of the lubricating material, The Interfor of the pipe box I

d ont for the | material, and the box s east
on a chill, to render 1t hard and durable, The sleave may bo made of shoat
stoel or componition matal, and not belug confined, excopt by & lug or other
device, to prevent Is revolving with the wheel, it may be turned, when
worn, upon one Mde, thus preseating & now sarface for the bearing.

Impraved Advertising Lamp.

two outer sheets belng plane, and the middle one belng bent In zigzag or
other form, 0 as L0 form channels or spaces between it and the outersheets
for the circulation of air or water to cool the door or shutter fn case 1t s
exposod 1o Ore, and prevent the t \] of heat throagh the door.

Improved Earth Boring Mnachine.

Joseph Burns, Anamosa, Iows.—In this Invention the square auger shaft
has s serow polat fixed ta it permancntly. The lowur part of the screw
auger s ftted #0 as 10 be adjusted relatively to the paint, to us said potat
with it or not, and will have a set screw to fasten it where It is required to
be. Tho upper part of the screw auger is arranged (o slide up and down
frooly, and rests on the lower part when borlug, By the bar or plate, in
whieh It {s 0tted to turn freely and In which {4 s confined by the collar
this part of tho auger is connected to cords, whioh pass aver pulleys snder,
the platfurm t9a drow, which fs Stted logsely on the crank sbaft, aad
clutehes with it to be tumed by (t for elovating the borings when moved to
the right by a lover, 8o that studs will eagage, snd It dis them and
lets the auger fall agaln when the lever is moved the other way. Thissbaft
% the sama one that Is employed 10 turn the shaft for boring, and Is ltself
turnod by a shafe, pinton and wheel. The driving power 13 appited o tha
ahaft by a belt from & steam engine, horse or other power; or (t may be
turned by hand,

Improved Mold or Box for Hrick Pross.

John MeKeans, Oambria, Pa.~The press boxes for making gre brick have
heretofore been caat solid and Huned withsteel. Tha steel faciogsoon wears
AWAY, 80 that the bricka are 100 large and untrue. Thestcel has thon ta be
1aken out and replaced with now, which can only be done st conaiderable
oxpenss, The ebject of this lavention *s to furnlsh » mold which shall ob.
viate the difficulties exporfonced In tho uso of tho ususl press box.

Tmproved Plow Coupling,
Thomas L. Tarsaher, Parts, Toxas.—~The Invention has for 1ts objeet to
furutah an tmproved coupling for connecting wa plows, to enable them o
be gulded and coutrolled by one man; and It consists o the Dent bars

Frasolsco B Warner, Paris, Prance.~This laveation
of pecallar form, sdjustably attached to & lamp post and provided

frame
with removable glass glates, upoa which the sdvertisements are deplsyed,

gibencd at thetr bends by oxtra rods, provided at their lower ends
with swiveled clataplag plates and set screwe, aud ot Wielr upper ends w ity

ayos, slides, and notches to receive the kuy.
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o i Improved Flux tor Smolting Ore,

Bam o) D Yonng, EllEabathtown, T —~Tn_ this fnyention (s produced, by
A oAlaIning Brocess, from Buor spar, an fmproved Anx for iran ore | And, by
a SUHIIAE EYBALIERL Of 16ad oros, mixed With Aur spar, (ho rmpld separa:
W1on OF Uh6 cAToIn6A RpAE frotn the load ores. In 1is natural state fuor Apar

18 ABLEIOBHEAL Lo tho LeArilA Of Iron farnaces. The BuOr Kpar nowever,
whilch (6 reated by the ealefning prooess described forme & waperior fux
for 1F0n 6re without deatroyii the brick 1talng of tho furnaces, THO Ol
olned apar, when produced from thy lead ore with whioh It 1 funnm‘l, "
tornod theroby to satiufactory use fn the arts, whilo the onlolning procoss
AL Tho ¥ano time, by meltiog the minute partiolos of 1okd which aro enrrlod
OIF By the oldl processes, (ncreascs the yield of the ore, The ore 1halso do:
sulphurized, and the carrying off of particion of load through the ehimney
Provented for tho saime roaron, 40 that & greator peroontage of load Is pro.

duced from the ore.

fmproved Chuok,
Windror Looks, Conp.—It (58 well Known expoeriones In oans
that the relative positions of the metallto particlen chnnge
more orless, 80 that it 1a nimost impossible (o hold work and get (tper
foctly true. To overcome this difenity the Invantor has Introduced on the
face of thejaw a ralacd sont, togother with a groove batween the face and
Dite of thejaw, roanding off thereby the corner, and allowing the weo of &
Tanfte or vitrified emors whool, by which the ralved weat may bo ground
1y trae, Ou the face part of each Jaw, on which the work reats for
turatng, 18 introduved n ralrod weat, of auftable sleo, togethor with a groove
or recoss formod in the cornor of the hite and face of thejaw, removing and
roundiag ofF the same. The groove admits tho use of an wmery whool for
grindlug off the ralved part, so that work coming toaahnrp oorner will rest
upon the gronnd seat and the bite of the Jaw only, and askumo a porfootly
trae position thereon, as Al €quAl pressure fa oxerted on thesame, An-
otheradvantage of the groove 15 that a grinding wheel without a perfoot
eortior can do 1ts work accarately, s It prajects beyond tha ralsed part In-
10 the recess formed by the groove, grinding tho soat perfectly without
fracture at the edges,
Improved Log Tarner

Eean Tarrsnt, Muskegon, Mioh.~In this fnvention the forward part of
the 10g dock ta made tnolined, no that when 8 log Is rolled past (tacenter it
may roll directly upon the carriage, where It In stopped in proper position
by thi standards in the head hlock. A wheel or segment of a whool has an
axle which works {n short gulde slota In the middle part of the log deck.
The wheel fs proforably in the form of a half wheol or somicirele, and an
axle {s sriangod (o auch a position that the stralght side of the sall wheol
or segment, when turned Into tho horleontal position, may bo a lttle bo-
Jow tha top Upe of the log deck, w0 as to bo out of the way of tho logs

when rolled upon sali deck,

Improved Stenm Engine Governar.

Aaders Magson, Qalpey, 11,—In this nvention a pips conducts the steam
from tho bollerand Is d with a chamber,  The valve and seat are
made of metal suitable for the purpore,

Ell Horton,
hardoning Jaws

The eylinder las o fiange which
fita steam tight Into the bano fiange of the chamber. The eylinder s oloaed
At thetop and fits (nsldo tho valve, Tho steam pressos equally on oach alde
of the valve, so thntit |s balanced, and has free motion to regulate the
spoed of the engino. The top part of the shell of the chamber fits (nto the
upright bow, #o that the latter can be turned to give tho driving shaft any
required dlreotion, Y

Improved Hydraulle Motor,

Willlam Walter, Arkads, Washington Terrltory.~This Invention conalsta
n the application of the stream or body of water 1o a vortical olstern and
oistern valve, which is balanced by a welghted lovor, so that,on floating the
water rushies Into a horlzontal pipe and trough filled with water, The for
ward motion of the water, In lon with the closlng of the eletern
valve, produces a forward motion of a piston valve at closed end of horl-
zontal pipe, which Is od tothe hinery to be driven by it, Doth
the lever power and platon power may be utilized, an dosirod—the lever
power for crashing quariz and stamping bones, the latter, by sultable

traasmission, for driving different machines,

Improved Spring Bottom,

In this Invention, three bottom ralls, preferably, are employed in one
bed. The topalats are placed transversely upon three rows of springs
that stand on the rafls. Each slat s mortiscd, near theend, to receive a
loop from each spring beneath, except from the middie springs, which bave
loops that lap around the siats, Strapa are fastened to the head and foot
pleces of the bed bottom, and pass through the loops of the side row of
spriogs and over the slats, so that the sald straps will serve to prevent the
loops from being drawn down through the mort{ses of the slats. These
soveral clasps form holders by which the springs will be evenly held upon
the lowerralis, and are 8 very convenfent and practical mode of attachment
for the spriogs, sllowing them ready application and removal.

Adjustable Treadle for Sewing Mnachines.

Joseph McEvoy, Brooklyn, N. Y.—This inventfon consists of an arrange-
wment of the treadle pivol rod, in curved slots in the end frames orother
supports, for adjusting the treadle toward or from the front of the machine
Lo sult the operator; the slotsare curved to the axls of the crank shaft, so
that the distance between therod and the center remains the same. It Is
applicable to the table of a sewing machine, lathe, or any other machine to
be worked by foot power,

Improved Drill Rod Coupling.

Robert A. Clark, Petrolla City, Ps.—This Invention consfstsof one sec-
tion, baviag a screw threaded portfon at the end, of smaller size than
the rod ecrewing Into a socket In the end of the other section by a right
band screw, and s slcove screwing on the twosections by a left hand thread
down agalost a collar on the lower section, by which the Jolnts are locked
80 that they cannot work loose.

Improved Devico for Dressing Saw Teeth.

Willlam Rowe, Weaterviilo, Ohlo.~This Invention consistsin a slotted
clamp, provided with recesses to rocelve the saw, to which 1t 1s secured
by clawmp scrows, and an anvil, which s placed under a saw tooth,and
clamped in place sgaiont the same by s wedge pin, The anvilia placed di-
rectly under the fnner side of the saw tooth, so that the same rests fully
thereon: then the set screws are firmly spplied to the saw, 50 that the
to0tl can be forged ordressed to the width and thickness required.

s v lollprovcd Groaln Dryer.

. ams, Ottumwa, Iowa,~The preparation of grain £ -
ing by toughering the husk or bran has hitherto been don:br:‘ mo?:(z‘:l:x!:;
the gralo and then heatiog the same, the main object belng the dampening
of the brau and keeplng dry the Inslde of the graln, The drylng the grain
after molsteniog does not only take longer time, bot has also a softening
influence on the (nterfor, which 18 to be avolded, while by heating the graln
first and dampening It afterward the husk will tovghen in leas time and
the Inside part of tho graln remain perfoctly dry. This apparatus{s con-
structed on this principle ; and connlats of & serles of tubes which pass the
Erain through the heating chamber foto the steam chamber, The enas of
the tubes which enter the stewmn chambor are perforated to facllitate the
molstening process, Iy means of dlfferent atesm chambers and Increased
admisslon of ateam, husks of diflerent texture may be prepared and passed
throngti at the s2mwo time,

Improved Tree Protector,

George I. Hume, Paola, Kunsas, ssslgnor (o L. C. Crittenden, Geo. H,
Home, snd Chox. W, Carr, of ssme placo.~This Invention consists in pro-
viding the metal slats Ing the protector with sharp downwardly
projecting spure. The pratector, placed around the treo, 1s made of upright
sheetmctal wista which are connested by wire bands, so as 1o be hold to.
“gethier aronnd the tree. The lower partmay be bent outwardly torest on
shie ground. The slats moy ho mado of any aaltaple material, preforably of
;'M'"" aud are covared with cos! tar or other preseryative sgainst the
ipfaence of the weather. For atill further protecting tho trocs agalnst
Mhdoum destractive anfmals, the slats msy be provided with pro-

6ANE parts or spurs placed st conyentent Lights.

: Improved ¥rult Crate,
“wmn. of Baglusw, Mich,, ssslgnor to himself sud Charies A, Loe-
M8 place.~Ln this 1oy outlon steves or slats are placed & sultable dis.

od, and In number aocording to the slee or dlameter dealred, The hoads
may be two ormore In number, Accarding 1o the sige and pumber of cowm.
PArtinents of tho orate,

Improved Shingle NMackine.

Alnnson Anderson, Clindwiok Mills, N, Y, ~Tals Inyention connisty of two
reaiprocating Mook holding feamen, whitoh aro slternntely moved sgainat o
hOflEantnl clrenlar saw by means of e vortioal saw alinft i gear conneo.
thon with slotted Tever arms, The Blooks are properly set In frames by
tng pIattormn, an I other maohings of thin olass, the samo being opera.
tod by n pawl and ratehot mookanism, o connaotian with a bent lever and
AOHing arrangenient for engaging sod disengaging the blocka.

Tmproved Woeding Hoo.

Honry 8, Cronsland, Drosdon, Toxas~Thix Invention consista 1o a hoo
with an tneltned outting edige s tho abjest halug to enable (L to cnter the
grownd more oaslly and to prevent diet adhoring to tho binde vndornesth
the oyoe.

Improved Harvester Taloe,

Samuel Clovengor, Vibbard, Mo.~This fnyention consiata fn a alide,
taothod bar, siids rod, gulide, radoe hoad, rake bar, teip pln, two shefts, four
KoAr whools, and two sogments of gonr whools, In combination with each
other and with the frame, tho platform, snd the drive whoel of o harvester,
Ny thin constraation, an the rake head bogine to move fnward Lo sweop
eavol from the platform, the galde onters a notol in the ynder o of the
rake head, which allows the rake head to'drop, Ko thint (ix'teath may move
nlong thi platform and oarry the geatn with them, An the rake head beging
Je ontward movement, the pio satefkes the Inellned funer end of the gulde
plate and moves 1te outor end forward, so’ that the alide attached to the
ko head thay sllde alomg the sald gouide which ralres the forward part of
Aald rako hoad, 4o that 1L may pars baok withont fts toeth coming In con-
et with the goaln upon tho pistform,

Improved Micromotor Gogo.

Antolne Bonpise, Parls, France ~This Invention (s intended for moasuring
artieles tn minuto feaotions, and with unusual aceuracy, A frame supporta
upper and lowor sorows formed with throads, whose snotion shows an cqul-
1ateral tefangle, and whioh are reversod (n thelr diroction. A milled head
or knob, swivelod on o serow, Is fastened in the hoad of the upper sorow,
A pinih onter soskot 18 rigldly attached to this seraw, whilo the Knob has a
downward flange extanding over the uppor part of the socket. Between
this part and the knob (s a washier having a sorles of springs which produce
within the three parts a frictional conneotion that will canse them to turn
togothor until o realstance fn mot with, adequato to overcomeo this friction.
Packing rings aro let (nto sonalar recessos of sookots to exclude dust, A
numerieal elroular notation is made apon the movable socket and a linoar
notation on the stationary nocket,

Tmproved Alr Gos Machine.
Velag Wornl, Nowark, N. J.~This (nyontion has for {ta object to furnish
an improved apparatus for forolog afr In uniform quantitica into a carbu-
retor, The fnvontion consists in the combination of series of water sealod
yvosanls, toothed uprights, sogmeontal toothed goar wheols, shafts, inlet pipes
provided with valves at thelr fnner ends, outlot pipes provided with valves
at thelr outer onds, water saoaled vessols, and discharge pipe with each
other and Is an improvement on o dovice patented on Juoly 22, 1872, to the
same inventor and Honry Curliss.
Tmproved Secd Scparator,

Frank O, Miller, Dlue Earth Clty, Minn —In this invention, a hollow shect
motal oylinder has {18 Intorlor surface atudded with numerouns small cells,
too amall for tho grafn, but large enough to admit the cockle and other
small matters, to be retalned and carrled aboyve the gralp, and thus sepa-
rated from it. A stationary trough or rocepticle extends through the cxl-
fndor from ond to end, and {4 arranged with one odgge close to the surface
af the eylinder near about the center vertleally on the upwardly moving
alde, no that the matters contained (n the small colls willbe carried abowe
ftand then fall into (¢, A small perforated-eylinder is arranged In the hol-
low aheot motal ¢ylinder to recoive the graln first, and separate the large
conrsomutters. The foul mattors accumulating may be seraped ont at one
end from time to timoe,

Improved Tool Receptncle,
Levi L, Lamb, Chel Maws,, asslg to hi 1f and Sowell K. Love-
woll, of same place,—The object of this invention {5 to furnish, for the use
ofmechanics, artisans, and machinists, an {mproved die stand, into whi
the difterent dies for marking metal work are placed and pr ted agaln
loss or accidental damage ; and the device consists of a case of suitable ma-

tanon from ench other, acoording to the tee for whioh the crate 1o intend: | at hand, 0 construot & model, make ax good & pet and Lok
(mprovement as possiblo wnd send by mall. An auawer as to the
of a patent will be received, usually, by retary of mall, ¢ is
best to have & search made at the Patent Ofice, Such o mensury

prompret.
tho cont of au appifeation for a patent. b Haghs
FProliminary Examination,
In order Lo HRYe KUCh Rearch, Maka OUs & writton desert; m'
tlon, In your own words, snd s paacil, or pen lﬂ: tnk, lkp:::."l:: ﬂlﬂ'—
with (ho fap of 85, by mail, addres: 3d to MOXX & Co,, 17 Park How, sndfn
duo time you will rocoive an soknowledgmont tharsof, follbwad by.um
ten report In regard Lo the patentablitty of your fmprovement. Thik apeaia)
nonrch (s mudo with groat care, Among (o models su patents st Waahiln,
ton, to aseertaln whethor the improvement presented is patontable, o

M Rojocted Cawen,

Itojected cases, or dofoctive papers, remodelod for \ave made
applieations for themselyes, or ‘:uoum ather lm”:l?“':':::mﬁu
Addross Muns & Co,, atating partioulars,

To Make an Application for n Pateut,
The applieant for a patent should furnish a model of Kis (ayention 1t sune
voptible of one, although somotimes /¢ may ba dispensed with; crl the in.
ventlon be s aligm| duotion, he must £ of the lugred|-
ents of which his composition sonsists. These should bo securely packed
the lnyontor's name marked on them, and sent by express, prepald, Sta)
models, from a distance, can often be dent chieaper by mall, The rafent
Wiy to remit money In by a draft, or postal order, on New York, plnbﬁ to
the order of Muxx & Co.  Porsons who live In romote parta of the conutry

can uanally purohose deafts from thelr morchiants on
respondonts, AR AR

" i l Caveats,
ermona deslring to file n caveat can have the papars prepared n the short
ost time, by sending a sketeh and deseription of the (nvention. The Govern
l(nml leo‘lor u’uvul 18 $10. A pamphlet of adyies regarding applioations
or patents and caveats Ia furniahed gratls, on application by mall, Addr.
MuxN & Co., 1 Park Row, New York, ¢ % 4 =
Rolssues,
A rotsnue In granted to the original patentoe, s befrs, or the anslgnioes of
the entirc fnterest, when, by reason of an insufiiclent or defoctive specifica
tion, the origlual patent i invalld, provided the error has arleen trom {nad
vertence, accldent, or mistake, without any fraudulent or doceptive Inten
ton.
A patenteo may, at his option, have In bis refssuen separte patent for
cuch distinet part of the invention comprehendod in his original application
by paying the required fee In each case, and complylag with the other re-

quirements of the law, as {n orfginal applications. Address Muxy & C
87 Park Row, for full particalars, =

Design Patents.

Forelgn desig and facturers, who sead goods to this country
may secure patenta here npon thele new p and thus p others
from fabricating or selling the same goods In this marker.

A patent for a design may be granted (o any person, whethor cltlzen or
ulien, for any now and original design for a manufactare, bast, statue, alto
rellevo, or baa rellef; any new and original design for the printing of wool-
en, wlk, cotton, or other fabrics; any new and original tmpresxion, ornua-
mont, p print, orp , 10 be printed, palnted, cast, or otherwise
plared on or worked into any arifcle of manufacture,
Design patents are equally a5 important to eftizens as to foreigners. For
full particulars send for pamphlet to Muxx & Co.,37 Park Bow, New York.

Forelizn Patents,
The population of Great Britaln is 31,000000: of France, 57000000: Bel-
glum, 5,000,000; Austris, 36,000,000: Prussia, £0,00000; and Bussfs, 70,000,000,
Patents may be secured by American citizens fn all of these countries.
Nuw is the time, while business Is dull at home, to take advantages cf these
immense foreige fields. Mechanical improvements of all kinds are alwsys
In demand in Europe. There will never be a better time than the preseat
to take brosd. We have with the
principal capitals of Earope. A large shara of all the patents secured in
forelgn countries by Americans are obtained throush our Agency. Address
Muxx & Co., 37 Park Row, Now York. Clrculars with full iaformation on
d free.
Value of Extended Pateonts.

Did patentees realize the fact that thelr inventions are likely to be mon
productive of profit during the seven yean of extension than the firet full
term for which thelr patents were grnted, wo tilnk more would avall thom-
s#lves of the extension privilege. Patents granted prior to 1851 may be ex-

Vahle Sseret "

g0

terial, surrounding u block with holes, correspond! to the ber of
dles, Into which they are inserted through a perforated top, and incl

ded for seven years, for the benefit of the faventor, or of his heirs la case

therein by a revolving cover plate.

of the & of the ! , by due application to the Fateot Office, nluety
days before the termination of the patent. The extended time lnures to

Yalue of Patents,

AI{D HOW _TU_UBTAIN THEM.
Practical Hints to Inventors

ROBABLY no {nvestment of 8 small sum of money brings a
greater return than the expense incurred in obtaining a patent
even when the {nvention {s but a small one. Larger Inventions
are found to pay correspendingly well. The names of Blanchard,
Moree, Bigelow, Colt, Erlesson, Howe, McCormick, Hoe, nnd
others, who have amassed {mmense fortunes from thelr {nven-
tions, are well known. And there are thousands of others who
have realized large sums from thelr patents.

More than Firry THousaxD Inventors have avalled themselves
of tho services of Muxx & Co. during the TWENTY-SIX years
acted as solicitors and Publishers of the SCIENTIFIO AMERIOAN.
They stand at the load In this class of business: and thelr Iarge corps
of asslstants, mostly selected from the ranks of the Patent Office: mon pap-
able of rendering the best servico to the Inventor, from the experience prac-
tically obtained while examiners in tho Fatent Ofleo: enables Muxx & Co.
to do everything appertalning to patents DETTER And CHEAPER than any
other rellable sgenoy.

Thix is the closing Inqulry in
noarly everyletter, descriling

HOW TO ¢
some Invention which comes

OBTAIN @Jizloaedls i mmimsis o

swer canonly be had by presenting a complote application for a patent to
the Commissioner of Patonts. An applioation conslsts of a Model Draw-
ings, Petition, Oath, and fall Specifcation, Varlons officisl rales and fors
malities must also be observod. Tho offorts of the Inventor to do all this
business himself arc generally without succoss, Aftor great perplexity and
delay, he s usually glad to seok the ald of persons experiencoed fn patent
business, and have all the work dono over agaln, Tho best plan 18 to eolleft
proper adyice at the begioniong, 1f the parties consulted are honorable men,
the inventor may sately confide hn idens to thom  they will advise whoether
the tmprovement {s probably patentable, and will give him all the directions
needfui Lo protect his rights,

How Can X Host Socuroe My Invention ?

Thia Is an Inquiry which one inventor naturally asks another, who has had
Some experfence th obtaln'tug patonts, His snswer gonerally {s as follows.
and correct ;

Constroot a neat model, not oyer a foot In any dimonsion—smaller {f pos
sible—and send by express, propald, addressed to Muxy & Co,, 87 Park Row,
New York, togother with a description of (ta operation and merits, Op re-

Colpt thoreof, thoy will examine the lavention carefully, and advise you ng

the benefit of the inventor, the assigmees uader the Gnit term having no

rights under the extension, except by special The G

fee for an extension Is $100,and It Is necessary that good professional service

be obtained to duct the busi before the Patent Ofice.  Fall Informa.

tion as to extensions msy be had by addressing Muxx & Co., ¥ Park Bow.
Trademarks.

Any person or firm domiciled in the United States, or any firm or corpors-
tion residing {n any foreign country where stmilar privileges are extended
to citizens of the United States, may register thelr desigus and obtaln pro-
tection. This s very important to manufscturers in this country, and equal-
Iy 80 to forelgners. For full particulars address Moxxy & Co,, 31 Park Bow,
New York.

Canadian Patents.

On the first of September, 1872, the new patent law of Canada went iato
foroe, and p 15 4re NOW g d to citi of the United States on the
same fayorable terms as to citizens of the Dominion.

In order to apply for a pateat tn Canada, the applicant must furnish a
model, specitication and duplicate drawings, subatantially the samo as in
applying for an American patent.

The patent may bo taken ont efther for five years (government fee §20) or
for ten years (government feo $40) or for fiftosn vears (government feo #0),
The five and ten year patents may ba extended to the term of fifteen years.
The formalities for extension are simple and not expensive.

American Inventions, even it slready patented In this country, can be
poatented in Canada provided the American patent Is notmore than ono yoar
old.

Al persons who desire to take out patents in Cannda aro requested to
communicate with Muxx & Co., 8 Park Row, N. Y., who will glve prompt
attention to the business and furnish full instruction.

Coples of Patents,

Porsons desiring any patent {ssucd from 163 to November 26, 1857, can ba
supplied with oflicial coples at a reasonable cost, the price depending upon
the extent of drawings and length ot speciication,

Any patent tssued since November 27, 1857, at which timo the Patent Office
commenced printing the drawings and speclfications, may bo bhad by remit.
ting to this ofice §1.

A copy of the clalms of any patent issued since 1835 will be farnished
for §1.

When ordering coples, please to romit for tho same ss above, and state
aameo of patentee, title of Invention, and dato of patent. Address MuNN
& Co., Patent Sollciters, 87 Park Row, Now York city,

Muxy & Co. will bo huppy to see inventors in person, at their ofiiee, or to
adviso them by lotter. Ln all cases, they may expoot an Aonest opinion. For
such consultations, vpinions and adyico, no charge is made. Write plaloly;
do not uso penell, nor pale ink; boe brior

All bustness committed to our care, sad all consultatious, are kept secret
and strictly confdentiad.

In all matters pertaining to patonts, such as conducting Interferences

procuring ext , drawiog asal ants, examination Iato tho valldity

of patonts, ete,, apecial caro and attention Is given, For information, and
for pamphlots of lnstrugtion und advice

Address
MUNN & 00,
PUBLISIERS SCIEN I'IFIC AMERICAN,
37 Park ow, Now York.
OFFICE IN WASHINGTON—Corner K and 7th stroets, opposite

0 1te patentability, freo of charge, Or If you have not time, or the moaus

Patout Ofice,
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Amexican,

~ Business and Personal.

T™he Charae for Insertion under this head 14 81 a Line,

Dry Steam for bost Lumber Dreyor, nnd lwu(

] HoustFaraace. Cleoulars free. B.G.Dulklby,Oloveland,0,
L The Leclanché Battery Co, su ply the bost
batiery for Barglar Alarums, lu-lh &0 .ku ) West 151h
Streat, New York.
Mica, 100 Tuns, Cuttings and Blocks, for
sale, cheap. Address ', O, Box 14, K, London, Ont,, Ca,
{ Belting—Bost Philadelphin Onle Tanned,
©. W. Arny, 801 and 808 Oherry Streot, hiladelphis, Pa,

For Sale—An intorest in n woll established,
pronllblc manufacturing business, capable of great en-
Jargement, for which personal assistance and additional
capital is wanted, to the amount of from ten to thirty
thousand dollars,  The goods made are In extonsive
permanent demand, the maehinery used s simple, and
the right of manufacture oxclusive, Auny notive man or
pompany desirous of seouring o good and substantial
busluess nod Arat rato article formanufacture, will fna
thin o bona fide opportunity, Address I, O, Beach, Box
i, New York ¢'ty,

Engino and Bollor makers, ploase send de-
soriptive olrculars amd prices ogr\s. 10 and 820 HP, to
Onelda Community, Onelda, N. Y,

] For Salo—Ailr Pamp No. 2007, size 83 In
good ordor, and usod but a short timo, Can bo seen at
AB. Cameron & Co., Bast 234 8¢, £t, of East River, N.Y.

; Mercurinl Steam Blast & Hydraulic Gauges

of all pressures, very accurate, T.Shaw 913 Rldge av. Phil,

For patent Electric Watch.clocks, address
Jerome dlog & Co. 39 Hanover Street, Bollon Mass,

Cart Loader—One half of the Patent for
Bale ; or would like to hase manufactured on Royalty.
Soc {lustration, page 262 * Sclentifio Amerlcan," April
20, 1878, Jesse Atkinson, Cameron, Texans,

Foundry and Machine Shop for Sale—A
good tocation for all kinda of work, and manufacturing
Agr al Imple ts. Goodr for selling, and
description of property given. Address John Ziegler,
Muscatine, fowa,

Dovetailing Machines and Surface Planers,
by A.Davis, Lowell, Mass. Send for ciroular,

Rayner & Bro., Thin Board Manufacturers,
llc:unon St N. Y., Hiavo 6 of A. Davia' 17 inch Planers,

L. H. Maco & Co., Refrigorator Manufactu.
rers, 13 E. Houston St . Y., have 2 of A. Davia' Dove-
talling Machines,

Nobody will b“'Yr the moetal Tross with its
pitiless tron Finger, The New Elastio Truas, %3 Brond.
way, New York, liolds the rupture casy Uil cured. Iros
sure all around the body*

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

Gear, Boston, Mass, sells Dnproved Me-
chanlcal Contrivances.

Steam Yacht for Sale 60 ft. lnnq‘ 25 horse
engine. Beautifully ftted up, Address 0, L. R. 40 Weat
15th 8t. Noew York,

Catalogue on Transmission of Power by
Wire Rope. T, It Halley & Vall,

The Olmsted Oiler is the best ;
righting, stropg aod cheap.
Houses hsve (&,

Buy Gear's Improved Balanced Jig Saw,

o

-

it is self.
All Hardware and Tin

Boston, Mass.
. Mining, Wrecking, Pumping, Drainsge, or
i Lrrigating Machiuery, forsale or rent, o advartisemont,
o Andrew’s Patent, loalde page.
i Key Seat Cutting Machine,T. B..Bdley & Vail,
‘ Portable th(lng and ang‘ 08—
p Ames Portable Engines—Sa gers, Darr Milla,

Climax Turblne, Vumul lad Horfzontal Eogines and
B 3 all with v 1 1
tehfll & Co,, Nowburgh sulm Engino Works, Dopot
88 Cortlandt Streat, Now York,
Iathea. Planers, Drills, Milling and Index
Machines. Geo. S, Lincoln & Co., Hartford, Conn,
For Solid Emery Wheels and Muchlnory.
send to the Unlon Stone Co., Muns,, for
All Fruit-can Tooh.Emcuujﬂdgown,N .J .
For best Proesses, Dies and Fruit Can Tools
Blise & Willinms, cor, of Plymouth & Jay Brooklyn, N, Y,
Stave & Shingle Machinery. T.R.Bailey &Vall.

Dra: ,Models Machines—All kinds made
10 order. Towle & Unger Mf's Co., 3 Cortlandt St., X.Y.

Five different sizes of Gatling Guns are now
ufuctared at Colt's Armory, Hartford, Conn. The

Muchinists—Prics List of small Tools free
Gear Wheels for Models, Price List e ecq e |
Drille, Price List tree. Goodnow & Wightman, 23 Corn.

A. L. T. nsks: Can you give us n roo i‘ for
something to mix in with |nm) WO wx Lo pravent it from
falilng from the saahes?

D, Bo W, nsks: How foast ought tho reols
of abolt, of llm followiog dimonslons, 1o rn? 2 recls
of 52 Inches dinmeter, 20 foat long, with 84 Inches fall to
each reel. Thoe cloths are as follows: st reel, No. 11
Duteh anchior brand, 24 ree), 9 foot No. &, § lcﬂ No,

Land B feet No. 0. These reels run at 87 revolutions
perminute. We make too much seconds four, snd 1t Is
vory conrse. Thoshorts are very bad and very lHght
201 Ought reeln Lo run fastor or slower with Hetlo (wll ?
Loontund that tho Hattor the roels, the slower thoy
ought to run, as the floar will not travel so fast as 1t
does lnreels with more fall, and consequently (it will got
more knocks on Its route through the reels. [There Is
such difference In the practice of millers that we place
your letter before them, In preference to answering It
ourselves, as we conld only glve you general fgures,
We think, however, that your reols are runolog rathoer
too fant.—Epa.)

g
..,-. +

W. 0. C. nuks:
In comporition botwoen white corn and yellow corn ?
2. Thecommon text books on physies say: A falling body

1, What is the difference

will pass through 164 foot of space In one second, Is
that space to bo regarded as a vaouum, or sk flled with
alr? 5. Where can 1 find a book giving the rate of fall
of bodles of different specifo gravities through water ?
4. In the upward motion through water of bodles spe-
clfioally Hightor than water s uniform oracoelerated mos
ton? Ifaccolerated, what In tho Inw? Answers: 1,
There (s no essentlal chemieal difference, 9, Tna vacu-
um, 5 There s no genoral law govorning the rato of
fall of different bodies through water, The rate will des
pend not only upon the specife gravity of the body, but
upon (te shape, whereby It realatance to the water in
falling through it will be more or less modifed. 4 The
force with whioh a body speeifically Hghtor than water
I urged upward (s equnl to o welght which equals the
differonce botween the welght of the body and the
welght of an equal bulk of water, Themotion of bodles
either falling or rising through water Is at first accelo:
mted, but becomes uniform when the resistance of the
water equals the celerating foree, O 1t Jamie-
non's ** Mechanics of Flulds,"

W. B. M, asks: In there n cheaper, less dan-
goerous to handle, or more practicable, solvent for sillc
cate of noda than nitrio nctd? Would wator dilute this
mixture? If not, what will? What | want Is o glaze
for articles made of hydraulie cement. Answer: The
proper solvent for silicate of soda (soluble glass) s
bolilng water. We do not know how nitrie seid could
be used without decomponing the sllicate,

B. D, 8. asks: Can silver be precipitated
from the rolnltlunoluilon of washed photograph paper
(ehloride of silver) by metallic or sulphste of Iron; or
must it (the paper proper) bo first reduced by sulphuarie
scld by lron,ss wenow do ? Tho former, asrecommended
tn your journal of August 23, s much casier, but 1
thought {t an error. The chloride of sfiver Is formed
by floating a chloride paper on A nitrate of sllver solu-
tion. Please give proportions of tron to the ounce of
sllver. Answer: The method of preoiplitating metallle
sliver, glven in the answer referred to, Is one practiced
1o Germany on a large scale In treating certain ores of
sliver, In this process the chloride of sllver, which is
insolable Lo water, (s shaken up tn contact with metailie
fron and water. Water alone will not dlasolve the
ehloride of sllver from your photographic paper,buta
solutlon of ammonia will. You can then add twice as
muneh mwatallle Iron or zine as thero Is chloride of silver.

A. G. Jr. asks, in reference to the conver-
slon of starch into glucose: Can {t be accomplisbed In
opoen vessels by the use of such s small proportion of
seld 42 one tenth of | per eent > If not, what proportion
of acld must be used to convert it with 5 or § hours boll-
fng. ‘Would the free acid, SO, be detrimental to fermenta-
tlon? Would bringing the rightly scidulated solut

A K, naka: 1, llnw can I calculate the loss
of power eaused by forces acting on levers under differ:
ontdogreen? A 1 ins lever supported at A, on the mid:
dlo of whigh, at D, tho wolght ¥ is aoting. A Clan horle

an

zontal 1ine 20 foet long, B C isGinclies long, D ¥ and
K1 O are vertical lines. How muchpower willa welght
Of 1,700 I1bs, at ¥ exert at D, and how much at Eor (i, not
counting friction? 2. What shape most [ give the
wpokos (or thelr subatitutes) of a motal wheel, lsaving
1t porfeotly balanced as to center of gravity? I want
(Eto bo un strong aod lght e posaible. Answers: 1.
The pressure at Eor G Is equal to the welght multiplied
by ita distance from A, measured In a horizontal diree-
tlon, divided by the distance of E from A, measured in s
direction perprendicular to the direction of thecord B E.
9, If the whee! Is for o carrlage, observe the practice of
the besthullders, who have worked out the matterprotty
thoroughly o Hght trotting wagonas,

W. I', McK, nsks: 1. Is there any cement
or palnt for ahingle roofs that will stop the leaks? 2
Why I 1t that, when glycerin is used(n the manufacture
of printers’ lnking rollers, Jess glue should bo used? I
would natarally suppose that more glue would be re-
qolred. Answers: We would recommend you o apply
Portland cement, mixoed with water to the consistence
of ordinary mortar, over the coating of ordinary sand
andime, This willset hard (n ashort time and (s s good
witerproof comont, o8 woll as a comparatively cheap
one, Donotmix more cement than you can convenl
ently use at once, as it soon sets. 2. Theobjeet of using
giycorin, which fa a non-drylog material, Is to keep the
rollers soft, and the greater the proportion of thiy, the
1eas, of courae, the proportion of giue Ina given quan+
tity of the componnd,

0.8, says: The foree exerted in the direc
tion llAhiouuu I Cian lever 12 Inches long with
A falorum at €. The polot B is Sinches above the center
Hne, Required the welght at D necessary to hold the
polnt Din equilibriam. Also required & rule to deter.
mine the welght of D, with C Bat any angle. Answer:

207y

A

Disregarding friction, the welght required at D, in the
given case, will bo about 145 tuns. The welght forany
posttlon of the lever may be found by multiplylng the
20 tuna by the distance of the point B above the centsr
1ine, and dividing the product by the square root of the
difference of the squares of the length of the Jever and
tho distance of the point B above the center lne.

B. C. asks: What cheap aubstanco will zre-
yent lubri oll from
beln.m-nnncmud? 13 hmpoadolnnl puu!o.
1 whale oll, No. 1lard ofl, best fmported soaps, and ex-
haust water. Answer: The cause of ofl gumming is
owing to oxidation, the oxygen belugabsarbed from the
alr. You canuot prevent this unless you can use it
where It will not come In contact with the alr. The
bined water will alway frowm the oll,
on of Ita g pecltl ;nruy. Thanka for
tho back numbers.

A. L. asks: Will muriate of tin evaporate
or change its quality and lose its streogth (80 as o be
unit for use In dyeing) If left in a bottle or versel open
to the action of the air and expossd (o the heat of the

to the bolling polnt and then stirring In the starch dif-
fused In topld water do, or must the starch be gelatio.
fzed first and then botled? How can 1 caally determine
a8 to the time when the starch is maluly converted into
glucose and not 1nto dextrin? Answer: Glucose fsman-
ufsctared on the large scale, especially n continental
Europe, (o the following way : A mixture of starch and
water at & temperature of about 130* Fahr. is made to
flow gradually Into & vat fnlug water, ucidal

with | per cent of suiphuric acid, kept at the bolliag
polnt. Inabous half an bour the starch is converted
into sugar. The lguid is drawn off, and the sulphuric
scid neutralized by the gradusl addition of chalk, il
there Is no longer any effervescence. Salphate of um

un.m.u-.w o

m"’-u Am iron Milis, er' ..::.

M Hthograph, ete. :
kkeopors should try the Olmsted Patent

mnmmuuuoup. are admirable for all
papers. Save thelr cost 1n 0ue day's business. Sold by all
Slaticaers. J.u.mnmd .ldclnl::;lm
lckl new sec
“Buydnn{bml’nr'um Blreet, New York.

Bolt Makers, send for Iﬁvo cuts of
Abbe's Bolt mul.o. Forsaith Mauches-
ter, N.H.

.Sto 8 K.P.ln‘lnu.'l‘vl. Broa N.Haven,Ct,

nuhg’ oyo-nonnnu

Machine for
l.uunvan.u-uu. N.Y.

Do Cosyard Quar & Contrncors A7

'.D.m..‘o A4 Water sy, Y,

urnll & “"“‘cmﬂ'v o
Engines,B.J Gould Newark N.J,

sun? Auns : The d of tin to which you re-
fer, belng a volatil of s lost, If Jeft
open to the atr, 1t ahould be kept In close vessels.

A. B. asks: 1. Would it not require a cur-
rent of slr blowing at the velocity of & storm to carmry
the big balioon to Europe tn the short space of time
that Mr, Wise bas calealated on? 2. What is asbeston®
2. What sball I mix with English vermilion or Prossian
blue to give them a cousistency for marking xm peaci!
leads? 4. How ean [make a good p

A. O, anks: What is m m of
ploslon of fulmina ,um E m,
amount of hest dayelop c
turbiance of the p;?l:l?., P
ture? Answer: Both |
may bo connldered an ocun(:‘g
posttion and explosion of ln" ros ]
percustion, however, seem 3 ,
falminating mercary explodes violently by bo
and perenssion, but buros with slmost s ‘

when kindled {n the open atr; aad
which can hardly be tonched with asfety, ma

wixed with oxido of copper, be burned 1o o
tormine It composition,

C, & Co, nak : What is imnyrlhlv‘lam,
and where? Answer: Iron pyrites

stvely In England, and to some extent ia Ilﬁ m,
for the manufacture of ofl of vitriol or sulphuriec seid.
Tobe of value for this purpose, however, It must he
foond In lurge quantities, and be easily and eheaply
miood, aud near mesns of transportation. Means have
been tried, after burning it for the sulphar, to wake the
roalduo avallable as an ore of fron, but 80 far 4 kuown
without success, 1f thix should be accomplished, how

ever, ron pyrites woald be » much more sought for min-
ersl than (€ 18 ot prosent.

B. naks: How can I p crude india
rabbor #o a8 to make a small n? Dimolviog It
and allowing the Hquid to evaporate would answer the
purpose, ax the sheota must be very thin; but by what
process can 1t be dissolved? Answer: The best and
oheapest solvent for your use 1s carbon bisulphide, ord!-
narily ealled sulphuret of carbon. After the rubber is
dissolved, pour it out thin upon = smooth, Alightly
groased surface, and leave until dry.

R, W. W. A, asks: How is thesilntjﬂnb
ry, known as oxidized Jewelry, made? Answer: T
Wro two distinet shades which can be formed In o:mx
Ing sllver, One s produced by chlorine, which has
s brownish tint; the other by sulphar, which has &
blulsh black tint, To produce the brownlsh shade,
wash the article with & solution of sal smmonisc. A
more beautiful tint may, however, be obtained by using
s solution composed of equal parts of sulphates of cop-
perand sal ammoniao dissolyed in vinegar, A fine blsek
tint may be produced by & slightly warm solution of
sulphuret of potassium or of sodium,

8. L, C uy- I have a pair of ea boots
sides of legs. ‘nnlun hand work, done with 'md
ends, The wax exudes upon the boot, aud nothisg will
apparently atop {t. I bhave seraped It off with a knlfe
and washed with benzine, apparently removing already
enough to make & dozen palrs of boots; but they are
now worse than ever. after lylog onused for several
months, Answer: We can only sdvise you to perseveres
with seraping and benxine ; the wax must come to an
end,

J. M, asks if there is anything that will
soften buckhorn or bone so that {tcan be resdily cutand
carved, becoming solid atter It Isdried. Answer: Im-
merao the horn ar bone {n cool dilute hydrochloric acid,
until the earthy matter Is disolved. The booe wiit
thus be rendered transparent, flexible and elsstic,and
will dry hard.

J.W. B.nb-Whnhtbemonthe
meridlan? Answer: When shadows are shortest. Sce
Glllesple’s * Land Surveying,” pp. 190102,

W. J, nsks: In ma artificial fibrin, do
yOu separate the white from yolk of the egps? An-
swer: Break the raw eggy, onie by one,lnto s dish con-
taining cold water and let them remala for twelve
bours. Then carefully remove them, ote by one and
place in boiilng watsr for two or three minuies, or
longer, as desired.

E. N. C. says: Suppose you have a small
smount of power to drive a saw mill, the majority of
the timber belng rather smnall, but occasionally there ts
& large st'ck ; walch would be the dest, 8 32 lnch or a 42
Dehmw.with 15ach topsaw ? Theld inch Is to ron
ouly whea the 82 (och Is not large enough, Azawer:
We should prefer the & Inch saw.

W. L M.—The gmn of the wind at 15
miles per hour is 115, 3 ox. per square foot, At D miles
per hour, 21bs,

W, S, asks: 1. How do you determine the
slze of 51 alr chamber, dlameter of valves sad amount
of ltfs fora force pump? 2. How do you od'ain the
leagth of lever and throw of cocentric for a rotary
valve? How doyou odtaln the diameter of & steam
ehest? Answer: It wonld requlire too mauch space to
apswer these In in thia C some

1uk for marking dry goods? Would a solution of vine-
gar and fron shavings asswer, or would it be lnjurions
to thecloth? Answers: 1. No, althoagh to an oppos
ing force the velocity of the curreat of atr which Mr.
Wise d (0 meet would be decidedly felt, Whea

tos, and Ihe ciear after

by cuponuon. 18 st aalde tocrystallize. Themolasses
s dralned offt and the sogar drled at a gostle beating
current of alr,

H., M. C.x! I am building & small boat,
Iflgiveita of ahellac, would the water take ftoff?
Would It be as good as palnt ? Could you not suggest
some way to varnish & boat? Amswer: You cas make
waterproof varnieh as tollows: PaleshollacBozs. borsx
1 oz, water § pint | digest at nearly the bolling point
antil dlasoived ; then stratn. It would perhiaps be bot.
ter to give your boatl & good coat of palut before apply-
ing the varnish.

P. R.asks: 1. Isslatea mineral or vegetable
substance f 7. When was slate lntrodoced 1010 use for
mmm? A In what country was It Sret gsed
for that purpose? Abswers: ! Slate i & minersl sob.
stance, conmisting of slltea and aluming, with varylog

# of tron and other motallle exides. 2and 3.
The lstory of the use of slates for rooBng purposes In.
dicate Burape as the place where they were first used,
but st what date is uheertalo.

L. T. B, asks: How can | remove the bitu.
winous sobstance fros the Rgyptian mummics ? It ob-
scures the bleroglyphios underneath, Asswer: If the
you refer Lo 1s bitamen, try naphtha as a solv.

Gﬂ.m: Bov can | tlko India ink

Co.. mld like some ono to
ehurntng butter froum milk ou & Irge
Asrge butter dalries (a New Yoik.

e oo ek

ent, Hub Witk & sponge or cloth soaked Lo the naphtia,

G, W. 8, anks: What is the best way to ex-
tract grease froi0 pork cracklings, sod what s done
with the d Ry € that Is made
from it. Answers) muunnmmu bissl-
pharet of carbon, covered closly 1o prevent evapars:
ton and o the eold, untll the fad s dlssolved. The fat
axtracted by the blaulphuret of carbon can berecoversd
by eareful distilation, aud the fuld recovered by con.
densing 1€ 10 & recelyer surrounded by loe, while the fat
remalus beblud, mmmnmvnu valua
bie in the magufsciure of prossiate of ah (potassl

Ball

once the Nes such a , there s no op-
poxing force, the balloon belng carried with the wind.
This wind might blow a hurricane, and yot be unfelt by
the occupanis of theoar. For a balloon to reach Europe
n 80 hours, a velocity of from 0 to @ miles would be
ul:lnl.. mwmnyunot pearly s0 great as the
, W0 miles an bour. 2,
Mhnnﬂau of magoesia, From its property of
withstandiog heat is derived Its name, which siguitics
15 Greek ~ unconsumable.” It is found, among numer-
ous other localities, on Slaten [xland. & Use fine clay.
4, A good reclpe for an lmllbl- Ink, to be wsed with s

4 plate, laz DI © asphal in amber
and add ol) of tarpentine until of proper couststesce.
Color with Jamp back.

W. W. E. asks: Is tho following, intended
for » fald gas lquid, & dangerous compound? “Teo
make one galion: Add 10 oue gallon gasoline, !l tadle
spoonful of salt, 1 tablespoonful of sal soda, half as
much alum, 1 plece of slkanet root 1 lnch lm ww

Ingssoline? What laal rool? A

14 highly rectified hika obtained from p )
very volatile and ing: b losive when mized
with alr, and < 1y very dang to haadie

Alkanet root is the Toot of .Muuu plant which the
botaniats term um tinctoriwm, It

dard workon the subject.

B.P.R.mlhn made brass lncquers
according to recipes which [ have seen iz your
“ Answers to Correspondents,” and applied thems In the
manner descridbed ; bat the work has a daubded look, sad
the reqoer will not adhere evenly. I have brfed itat
all temperatures. Dipping gives no betler success.
Docs It require great practice to do 1t nlcely ? Or does
1t depend on the manner In which the beass Is fAnlshed
Shoald 1t be very smooth or slightly reugh? Acawer:
Pollsh your brass aa smooth and bright as pessible, and
apply with 3 Sae brash the following Inequer;: Seed lac '
Joxs., turmeric | or, dragod's Bood ¥ eon, rectified
wpirit 1 plat: digest for & week, froquantly shaking

then decant the clear portion.
WoW, Posays: 1, Ahllhu!lunollon
and tmmediately Uhereatior everything is anuihilated

nupunull;'lulhhllno.u-ﬂoumr
3. What bs the best delinition of Inertia? Answers: 1
1 the Impossible case mentioned, the ball wonld con-
Hnue 10 move with (he velocity and Qirection (If thess
oan e Ived of, In Wl fon) 1hat It had at
the tme of the genersl sonihilation. 2. Inertis ts &
oody s lneapacity 1o change s stats of rest or motlon
withoul the applioation of some external toree,

B W,
P" m.:'nk: \\"lut will take s‘u out of
L Isa vdn or &knd
¥ orin

J. W, C, asks:
Hgnite (brown eoal) any ladication

he conl formation ? tmmhmm...-.
teur minarslogiat to study ? Answers: 1. We should

# floe bleod red color, which It freely gives cut W
olln, (s, wax, spirity, ele,, and 1s usod by droggists, pers
fumers, varuish wakers, elo, 1t grows fn Asla Minor,
Greece, and Hungary. The additions you propose e

mwake o gasoline would sot sufclesily destroy tta In.
fammable propertics, 80 s» to render It safe 10 handie
in open vesscls.

P. G. G. asks: Is th chea
ton with -llchleu:huc;:u?zo- lb?m'z
fron gas pipe #0 that 1t will leave the pipe i good cou:
ditlon? The patut is thoroughly dry aud the pipe ls old,

wm ferrocysuide), which is largely seed (n the waan.

wuh—um

A : The most effective way, if the paint s hard and
dry, 1a 1o Brel acraps as clean as possible, and afterwards
remove the sdberiag particies with splrite of turpeatine

saynot, Liguite ts usvally found (o alluvial earths, or
conneote d with rocks of the more recent formations;
while conl, strictly so callnd, appears to be 0f the same

8. C Coaska: In the
.m--«e-mum-mumﬂmu:lmm
Inded manuscript? 18 should be Mothullull.hnb
should sialn the paper, Auswer: Try the Application
of asulutionof nut galla with & saft spouge or rag to
ihe writing, or damp with & strong solution of of yellow
prassiate of potash. The latter will turs e fak bige.




1have beon studying npon
P ARG thrash the gratn as [t rane, Joav.
o the ground and delivering tie gratn (o
receptanio ; but 1 aw told that the tdes (e not
) AN fold mo that wueh harvestors are vaed 1h
Oul BULIE takes 25 horses to run them. WHAUIX
o] _mht«n- machine I not {n general wse?
~ 8 Can s ehomist avcertaln by & quantity of scuin 08 (he
f m‘mllmﬁuowwun" s
Where In the United States s manganese found ? A
AWers: 1, The reason such & machine as you speak of
. WAk not come (nts general use (s prodably elther oh ae-
By eount of the expense attending (ts employment. or fis
B0t Delng aloguate to the wurk required. on nocount of
& want of wimplicity or easy dersugement of porte. 2
Recan. 2 Oxbie of mangsaree i found in e United
Btates in Vermeont and Massachusette.
paks: Will a ball fired from a
# horteontal lioe drawn throagh the cen
tor of the barre), of willlt continue ou & direct Hare s
Beither case is the rifle elevated. Answer: The tall will
foliow melther of Ihe paths mentioned, but will descring
» curve, continually falllag under the (nfinence of grav.
ny.

D. & W, say: A reservoir at acertain I:l{lu
hax a pipe teading from It, which pipe has a stopoook at
ftsend. Iv tho prosstire on euch aquire tnoh of the pipe
tho same, whother the cock be apen, allowing the water
10 fow, or shat, cuttiog ofthe water? If not, why not?
No account Is to be taken of thecowp de marteaw cansod
Dy clostng the cock. Answer: The pressure will be dif.
ferent ln the two oases, for the reaton that when the
waterls 1 miotlon some of the pressure (s reguired to
overcome friction.

C. E. A, aska for the modus operandi of
ralsing s sumber (0 & fractional power without the wse
of logarttme. For example, ralse 2 1o thepowerof 3,

z Balse the Der to (he power Indicated by
the of ihe fractional index, and extract the
root fodicated by the & . In the )
gives, you shoald take the teoth rool of the thirty-aixth
powerof 2.

J. B. P. asks what is asbestos, and what is

eriginal ? Asswer: Asbestos is s mineral
substance. It a silicate of Itts posed
of the three ok ¥ s2d sllleon, mag
and oxygon.

G. R. B. asks: What should be mixed with
ground ssdestos to Keep 1t from belng blawn out of
stufing boxes when used for packing? Will oil or tal-
Jow do? Amawer: Try plenty of tallow,

W. 8. A. asks: Would a balloon filled with
smoke rise? Apswer: Smoke really consists of fine
of unconumed carbon, which are elevated In
the atmosphere by the warm current of ale or gases from
combustion ln which they are suspeaded, Theao pare
ticles of carbon, however, after the air surrounding
them has cooled, or afler they have drifted (nto a cook
or atmospliere, nliimately fall to the earth. The term
smoke, though, as genenily undersiood and as you evi.
dently regard 1t, doth the d carbon
and the surraanding hot alr gascous media. This wonld
ralee & balloon & oertafo hight until the hot air, eto,, All-
fng It, fell to the temperatare of the surroundiug wir,
whou the balloon would fall.

8. asks: From 900 gallons liquor at 15%, how
much evaporates ot 225, at %0° and at $5*7 Answer:
The question does not give sufliclent data foran explieit
answer. What is the alooholic strength of the lquor,
that Is, what per sgo of alcohol does 1t in, and
anel- tue writer refer to Fahrenholit's or the centigrade
seale?

C. M. asks fors rocipe for removing print-
ers' 1ok from paper. Asswer: Priater's lnk consists of
s mixture of loseed ol) xod lamp black, s kind of very
fAnely divided carbon. There 16 20 solvent for the carbon,
but the dried oxydized oll might be removed 1o some ex-
tent by sulphide of carbon or ether, and with It some
carbon might also be washed sway. On the large scale,
when old paper stock 10 worked up for the manufacture
Ppaper, the ok s removed in the process of dleachlag,
where the puip I3 exposed In & vat to the action of
chloride of lime. Tae removal of (he carbos of the fak
In this process ia dse to 1 not to chemical
sction. The carbon s not bleached by the chlorine, but
the severe mechanical operations through which the
material fs p 4, a» polplag, Ll etc., serve to
wash away and obliterate all traces of the carbon of the
fak. Oothesmall scale, a4 removiag the iak from a
pristed page, the only effective way ls by scrsping with
& sharp knife.

W. P. H. says: In coating friction match
Ignitors with emery, put on with varnish, the latter does
Bot hold the emery on to the tin 8:mly, and It does not
Barden, Canz T use any other priparsiton lnstead of
Tarales, or can I put sumething Wto the varnish that
will cause It 10 dry quickly? Asswer: Your varaish
Prodably does Dot contaln & suficient amousnt of spirits
of turpentine cr other dryer, or It Is otherwise improp-
erly prepared. Use s spirit varoleh, consisting of shel.
1ac, broken flae, and yellow resin, esch 1) 1bs., rectified
$pirit 2 gallons; or abiellac 8 oz, alcohol 1 quart; digeat
18 close vessel 1o warm place 2 or & days, then decant
sadetrala. Yoa ean try 3 strong solution of glue, sp-
plied 10 the metal with a brosh, like & rarnish, dustiag
ihe emery over the surface of the glue while stiil hot.

A_says: The following question hasarisen:

A #t00d within three feet of & dow trying 10 get the

focsl length of & watchmaker's sye glass, by forming

the image of the window on 8 plece of psper azd meas-

uring the distance from the paper (o the glase, sssuming

£hat to be the foeal length, B, who was standing by,

#aid: ~ Go farther back from the window ; an object #0

close ma the windew Is no falr test.” A Insisted that it

made no difference ; that s four Ineh lens would show

: fhe Image at four inches from tbe Jeps, 0o matter bow

Besr or remote the object. The following statement

WA drAWE Up Al the time ; ~ The nearness or distasee of

28 object from the lens does ROt Yary the focas, that i,

the Umage formed by the lens le constantly st the same

o from the Jons, no matter what the distance of

1he olject.” B eontended that the focus receded as the

bject advanced ; or thet the focus for near objects

fariher from the lens than for dlstant caes;

fent 10 get At the rated focus of & lens was

ays. Which was right, Aor B? Anewer:

The solar focos would be practically the
o) ray of the lens mentloned.

] )
B s e Razns aro put nto

W.F. 8.
ritle rive above

Oan A favoring be added 1o wuoh & plekie, as lomon,
yanilla, orange, ete.? Answers: 1, The brine will be
foreed (nto the meat at o groator or loss depth, acoord
Ing to the prossurn, % There are yYarlous reelpes for
pleklo. The following ta salid to give w Ane rd color
and suporior Navor (o ham t Pay salt, ¥ 1, sxltpoter
2 ves., MOt sigar § 1b,, sllapiee and black pepper, af
eaoh, hrulsed L o, water § piots ; stmomer (ogeiher In
elean covered lron or easmeled vesel 7 or § wminutes;
when cool, remove seum and pour it over the hams, 3
snd . Yes,

W, M. R. says, in relation to the idea pab.
Hshed ot page 122 of our current yolume : Applying & ®
Ineh magnifer 1o s telescople tuage 1o & good thought.
1 once Iooked Al Ihe Image of my Gregorian with s spy
glass, and saw 1hlngs on the moon. | conld not hodd it
#UL, but T wished that T eoutd put them togethor proper-
Iy, Answer: The ordinary compound microscope 1s
“unfler-corrected™ for uve as ah eyeplece, and must be
specially made for the purpose. The small telescope Is
used for viewling the speotrem of the sun's chromo.
sphere. The ¢ ton of collimator, prisms, and
small teloscope v attachiod to two parsiiel bulance rods,
one on each slde of the large teloscope,

1. G, says: Our poweris o tarbine wheol ;
and with the hoad and fall, we have, according to the
makors' ostimate, about 16 horse power, There ero 2
longthaof shaftingoneh 40 feot, connected by 4 foat bovel
goary, ROl At the extremo ond of tho anld stinft, %0 feat
from the whoel, the grestest amonnt of work ls required
o, Upon the maching driven (s a & feot dram, and
this ta connectod with the malo shaft by a 10 Inch belt
running over a 20 (och pulley. We use a tightoner to
Koop the belt down. The distance from ocenter te oens
tor of pulioy and drum fa 11 fool, Thore are elght jours
nalsor bearings (o the eutive shafting. When there Iy

Scienfific Dmerican,

Panket, mraln, 1L K Jonen o VM | Pen wiper, J. 11, Ridder..

coone BN | Plano traok, O, A, Freneh,

Covvens VAT ) Mlaturn and onrd oxhibitor,

Pipe, comont Hned, M, Ktaph

< VABAR | Plpe, manufaaturs of, 0. L.

cores 1ELEN | Plpan, thawing tes from, O.
Planing

Nattory, palvanio, A L, Xelt, ,,, v
Ted hottom, spring, O, 10 Dunka . ,,..
Bed bottom, spring, ML & Yan Valkenburg,
Deoe hive, Walton & Cannlogham ,.......
Deer, proseying, A, Adsmets |,
Nell door, W, M. Preston .,
Piisard table coslidon, J, I Cam
Blind slat fastener, T. G, Springe
Boat detaching davies, W, ¥, Morgan. .
Boller, agrioultum), O. M, Clona ...
Bolter, sleam, Dougl

o 102000

O

Doot ertmping block, Rordser & Salllvan .
Boot and shoe tnsole, J, Gascolgne
Poot and shoo last, I Ware, Jr ...,
Boot soles, chinnneling, M. Wesson (r).
Bootsoles, ete. skiving, K. 1, Meroe
Boot uppers, evimping, A. Knowiton
Voot and slioes, I*, Ware, Jr.
Boring and detiliog, J. J, Khar
Brick machine, I*, K, Dederick. .
Retdge, J. I, B0 oiiiiiniviniiiis
Nirldge foundation, fron, J, B, Kads
Eridge, tron, JF, I Eade o
Iirfdge, lron, J, 1), Kads,,
Bridge, Iron,J. I Eade, .
Macket, buttor, Gliberds
Hallding block, T, Hyatt,
Bullding, Areproof, J, M,
Bulldings, wall for, T, Ryatt, .,
Burner for heating, gas, J. Van,
Can, frult, M, O'Conner..,.,.....
Carconpling, ¥, 5, Howard. ...
Car coupling, I, E. Lowris.....

nothing to drive but the Al what t of
power do Iget, and do 1 not lose power by using the
tightener? Answer: We could not ssawer this ques-
tion without more data, Itotdinarily takes some power
to drive a tightener; but ss It prevents the belt from
slipplag, there 1a & galn of useful effect.

MiNERALS, RTC.—Specimens have been re-
ceived from the following correspondents, and
examined with the resalts stated :

E.D. L—=The mineral specitacn you send is apparent-
1y antimony.

V. E.H—Beryl, a ml 1 d of sllica, al
and glocing, and allled (n position to the
W. F.S.—Selealte, a trassparent varfety of gypsum,
E. W.T.—Pyrites In ferruginous quartz.

W. K. S.—=Chrysocolls, a silicate of copper.

C. G.—Sandstone with the Imprint of some fossil anl.
mal, or perhaps & Yogotable nut,

G, W. S.—0ane s oharcoal and the other pyrites.

T. B.J.~Ferruglnous quartz.

A.G.—Tue green mineral occurrivg In spots In
S iachile & card

14

the

Car Hag, A. Middleton, Jr
Car propelier, J. Day.....
Oar body bolster, A Wand (£).......
Cars by alr, propaleion of, W_ JL iL.Bowers.

Card for soclal games, West & Laow, ...
Carpet, mabufacture of, H. A. Clark, .
Carrisge, G. K. Tichenor.

Chalr and secretary, G. C, Taylor. .......

Chest protector, ete,, Austin & MoMuarphy........ 112,35 | Shuttle box mechanism, G. Crompton. ..
- 182365 | Sods fountalng, draft for, R It. Robblns

Clsterns, device for bullding, J, Kruger......
Coal breaker, R A WIMer. . ....couerirerenes anens 1316
Cock, latiog, 801 & Hrooks,, < s
Cock, atop, Regester & Bowen.......veueecreeinis, HLSH
Comblng tampleo and bristies, ete, G. Willett... 12477
Corpse cooler, J, HoMasn.........
Corpse cooler, ¥. X, Troll, ., .,
Cultivator, cotton, E, i, Nelson,,
Doors, alr oustion for, J. Wetmore, 148540
Doors, woather guard for, O, A, Wood....... S L4570
Doubling and twisting, Cockeroft & Ackroyd..... 14251
Drawlng frame top roll, H. T, Potter............... 143508
Dredge, salt and pepper, D, C. Ripley. AR LEE Y

of

pect you send
copper.

G. A. F.—Your specimen of 1'mestotie {s hard and com.
pact enongh for lithographlc stone.

I, T.—Iron pyrites, only of value when found In large
quantities,

L. M. L. —The mineral Is suiphide of zinc or blende, &
valoable ore of zine,

Drill, ratebet, T, J. 81080, . .0vvivnere . 1085
Eavelope, lotter, J. D, McAaulty. + 2008
Ferrule, Groon & Bodwell, ... . 142,461
Fertilizer distributer, M. W, Faublon, . 42454
File, Ho DISMON. .o ovveneniciniinnnanss . 12,8

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERICAN
scknowledges, with much plessure, the re-
ceipt of original papers and contributions
apon the following subjects:
On Indelible Pencils. By R.B. F.
On Meteorology. By E. J. M., Jr.
On the Million Dollar Telescope. By
J.H.S,and by J.S. P,
On the Cumberiand Gap Cave. By A.L.S.
On the Bursting Strain on a Balloon. By
T. W.B.
On Steel and Quill Pens, By W. V. R,
On the Compass on Board an Iron Ship
ByJ.S.
On Lunar Acceleration. By J. H.
On Down Draft in Stoves. By C. W.
Also enquiries from the following :
A E—A K—E.M.D—N.P.5~D.M.B—~W. P. 1L

~W.S.B~R.B.G~W. 8 & H~H. W. P.-J, C—
T.A.8~).B.B—G.H. H.

Correspondents whe write 10 ask the address of certaln
manufacturers, or where specified articles are to be had,
als0 those having goods for sale, or who want to find

Fllo and binder, paper, L. P, Keech, .1 ss
Fire arm, revolviog, B. K. Dorwart, . 162578
Firearm, breceh loadiag, D, lug... Ll
Fire extingulsher, ch « 2340
Fire place grate, J. L. Runyan........ LS
Flower, artificlal, C, A, Bohaller. .oiiiuiaiss R L3

Furnace, alr heating, J. M. Wilson.......ovuiene 12,988
Furnsce, blast and cupola, F. La o 12482

Farnace, clader plate, blast, 8. W. Harrls......... H3A63
Gage, siding, J. Eaton.....cccvvrinansnns Llaase
Garments, ete., froning, R. B, Saoson... . s

Gas, flluminating, W. H. St. JohB....ccceeeenniness M2

Geas tar, burniog, A. Smith L lepe
Gate, banging, E. Secor. veansess MASR
Generator, steam, W. P. Trowbridge. Llass
Governor cat-off gear, H. H. Meyer..... L laan
Gratebar,R. A. Hutchinson........ R |

Hair wash, B, Travis .........ooninns
Haroess mager's wlamp, D. Eighme......
Harness, check hook for, A. V. Bargeant.

partners, should sead with thelr com: an
amounteuficient to cover the cost of padlication under
the hoad of * Basiness snd Personal.”™ which (s specially
devotad to such enquiries.

Correspondents In diffierent parts of the country sak:
Where can | obtaln sulphuret of sodium ? Who makes
stoaw road carriages? Who batlds really economical
coalburning portable engines? Where oan 1 obtaln
Mushetsteel? Who makes the best platon for steam en.
gines? Where can [ obtaln a lathe for turning axe and
broom handlea? Is there s successful machine for sep-
arating pebbles or gravel from clay for brickmaking?
Woo makes steam engloes st s cost of $30.00 each and
under? Makers of the above articles will probably pro.
mote thelr interests by advertising, 1o reply, In the
ROIENTIFIO AMXRICAN.

[OFFICIAL.]
Index of Inventions

FOR wiicn
Letters Patent of the United States
WERE GRANTED FOR THE WEEK EXDING
September 2, 1873,
AND EACH NEARING THAT DATE.
[Tuose marked (r) are relssued patents.)

Alr compresser, H. P . PalefieM...........oc00ve o0n s
Auger handle, F.B. Fease, ................ .s 1E2A10
Axie and thimble skeln, A, Kessberger. . . 1M

. 138

Axle, wagon, G . A.Dolser, ... . .. . v
. e

Bale tle, cotton, W. J. Orr,, 2
Pale tie, cotton, H. D, 8 .1

Dasket, 11, E, Jones....... s
Paskot, gralo, JLE.JOREY, ..ocoivnniiiiinie = aosrs 1aasn

Harvester blader h J.H. . lam
Harvester cutter, W. E. Shoales.......coeeeeeeanns JMT
Harvester rake,J. B. McMiilan....... . 182,490
Harvester reel, C. F. Goddard. ............. L 1as.
Heater and blewer, W. M. Jackson.. . lam
Heating alr,J. A, Morrell........ e
Hinge,spring, W. Hoar....... e MR
Horseshoe nalls, J. C. Palge......... deeasese 162008
Horseshoe nalls, Snishing, B. Rom... .l
Horseshoe nalls, making, A. H. Caryl, Llaun
Hose coupling,G. 8. GOdle w..ovvvinnnns L less
Indicator, high and low water, G. Walton, . 1055
Inking apparatus, G. P. Gordon........ - XL
Irrigation, subterrranean, W, H. Pugh. . A8
Jack, lftiog, D. POtOsm. ..ovvriirensnn .« L5310
Jolner, universal E. Passé............ . 158
Journals to rollers, attaching, G. M. Amsden.... 123884
Knitting machine set-up, H. L. Arnold...... Sl
Knob, door, H. H, Elwell............ L laas
Ladder, fire eacape, W. W. Parsons. . 182,009
Ladder, fireman’s, PP. Poster..,, . 1300
Lamp, Blalsdell & Youog.. . 1A
Lamp, J.C. Wharton.......... . 2008
Lamp extingulsher, Pike & Graham . R0
Lamp, street, H. Nahe.... .. 1 se

Lantern, decorative, C. C.

Lath boltiag machine, J. C. Mclaty: .14

Lead, white, M. Tolle......... vessns . . laae
Lemon squeexer, E. M. Sammis, LA
Lock, F.Gorria. ...oveivuainnn . 150
Lock, permutation, E. Stockwell, . s

s

Loom, shuttle, J. Brown.....cciirsmnensr

Loom stopping mechantsm, L. J. Knowles
Loonage, hammock, J. C. Craft...... sisess
Lubricator, steam, R. A, Fllkins, ........
Lumber, preserving and drying, J.Oliver..
Map, dissected, C, J. HIggIng, ..ooovves
Mechanical movement, &, Armstrong.

iex
1255

142,565

Medical compound, M. P, Munder. .. e L0
Medical compound, S, E. Paddock. s H2M08
Metal working machine, G. L. Jones.. oo 102305
Meter for Hquids, ete., J. J. Greenough.. . LN
Mill, smut, J, Hinzey.. ‘ R - X
Mophead, J. Davis,..coovvivrinns o s
Nasal respirator, . W. James..... o laan
Nozzle for drawing liquor, F. C. Edwards. . 10258
Nuts, tapping, 8. W, Pataam, Jr.. Llasn
Olls, distilling hoavy, H. Ryder.... e
Ore washers, gudgeon for, 5. Thomas . s
Organ, reed, W, J. Kent,, .l
Paddie wheel, 1. Atkios,......... SolasR
Pavement,concrote, G, W. Dead, .. .oovrvisnrnrens a4

coo 1L | Pocket books, elawp for, I,
s 1350 | Proas, cotton, M, M. Seherer.
oo MELNIN | Fress, frait and tand, W IL Davis,
ceeee VI3 | Printer's role, O, Neuter,

crenes MLAET | Sawing o) pb
- 1842 | Sawing machioe, scroll, B, A. Walker..............
evenenees JELME | Sewlng machine, C. 8. Cashmas. ...,
534° | Sewlng mackine hememer, L. Behuite. .

-os MRS | Bcwing machine embdrolderer,

wreves M0 | Sewing machines, operating, E. Wright...
seres 6 | Sewing machine cloth plate, K. L. Leech..........
. 122 | Shade 8 shorn, (1),

Srssesisssssasabissasinsny

g Hyw

on 1239 | Roofing, (uminating, T, Hys

coeee 320 | Rolling round tapered bars, O,

+ MIA56 | Radder tor vossols, J. B Daptista.

de, H. A. Holmes.

e

Speed, regulating, 1. 5. Olmated,
Stone, securing lotters to, J, Vennail.
Stove, cooklog, I

Stove oven, C,

Telegraph apparatus, G. Littl
Telegraph perf \ G Little,
Telegraph transmitter, ete., G, Little...
Thrashing machine, A. G. Hagerstrom.
Tire upsetting machine, R. Gibbs...
Tournare, A. W. Thomas, (f)........
Trap, aatmal, J. M. Wilkioson,
Trap, steam, J, H. Blosslng,
Truss, J.F. Groves.......
Valve guide, K. J, Gould,
Valve balance, safety, V, F,
Vehicle spring, H. Bow)
Vise,J. Hunt.......,
Wardrobe, table, otc., W. Getchell....
Washing machine, J. Q. A, Smith..
‘Washing machine, G. S. Walker. ...
Whip socket, C. Lang.

Wisdmill, A. T. Booa

Window sash, makiog, J. TIATErS. c.ooviiniviransese
Wire fabrie, W. C. Edge
Wood filllng compound, J. B. Dittenbaver.........
Wood preserving compound, L. S. Fales.,........

APPLICATIONS FOR EXTENSIONS.

230 ~Wares Waxzr—~J, P, Collins. Nov. 19,
26,401 ~DRrEcATING SUv0AR~N, P, Brashear. Nov. 19,

EXTENSIONS GRANTED.
25,29 ~ErasTic Hosx Tuntxo,~Joha C. Boyd.
2,543 ~8rove, ~E. M. Manigle,
BIU~Winixa Jorxre~A. O, Mason.
B3 ~Parze Box Macwixe. ~8, B, Terry.

DESIGNS PATENTED.
§5% —TA1LOR's Goosz.—J. Hargrave, Clacinnat!, 0.
6538 —Fasnto~C, H. Landenbetger, Phlladelphia, Pa.
€534 —Crate Fraxe—J. H. Travis, Charlestown, Mase.
555 to 6,864, ~SuawLs.~F. Wink, Philadelphls, Ps.
6,965 & €95 —Caxrers —J. Urablree, Pa.
6,867 —EscUToNEoX PLATE.—W.Gorman New Britala,Ct.
§568—Tor Ratr CAR—W. A. Harwood, Brooklys, N.Y.
6,589 —Carz.—M. Landeaberger, Philadelphia, Pa.
570, —VarLs—~8. M. Meyeaberg of al., Paterson, N. J.
6511~ 01 Crori—C. T, Meyer ¢ al., Bergen, N. J.
6512 —Cax.~IL G. Shook, Now York city.
6575 —~Bryr Buexre—J, E. Smith, Waterdury, Conn.

TRADE MARKS REGISTERED.
1,60 ~PExciis —American Lead Peactl Co., N, Y. eity.
1,61 —Hars Preraxatios —M. T, Clackner, Raltimore.
14922 & 1 48 ~FenriLizens. —~Dagdale & Co., Paltimore.
14630 —MEx's FURNISHING (GO0Ds,~Flak & Co N, Y, clty.
1,435 & 1,4% ~STEAx PACKING, ¥TO~). Glaoding & Co.,

147 —AxLE GrEsse —Palm Ofl Axle Grease Co. Charies
tos, 8. C.

1,438 —Bruames.~C. C. Thum, Philadeiphls, P,

1,49, ~Wurre Leap.—~Deymer & Co., Pittaburgh, Pa,

1,40.—~FERTILIZER.~G. Dogdale & Co., Baltimore, Md,

Ll ~CLeaxixo Powpzs. —Wright & Co., Keene, N, .

SCHEDULE OF PATENT FEEN:
On oach Cavesl. . oo iiiiiiinrssnsssssnrsesnsnss
Oz each Trade-Mark, ... . .
On fling cach applieation fors Patest (17 yesrs).. 813
On tseutng cach origina) Patent. ... $20
On Apposl 10 EXAminers it OMef. oouesssersassrsress 810
On appeal to O \l of Pa
On application for Relsstie. ....coessmnans .
On application for Extension of Patent..... ..o s8I0
On granting the Extons ..850
On Aling » DIsclatmer, . .ooouvisnnrassnsssinasmees
On an applioation for Design (33 yoars), ...
Op an spplication for Design (7 years).,.

I .
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Srientific  American,

Advertisenents,

RATES OF ADVERTISING. $
Back Page « « « « o o = 851,00 line,
Tosldo Pago « « « « o o 75 conts n line,

Bagravings may Aead advertisenments at the same rate per
Hne, by measurement, as the letter-press

BAIRD’S

JUYLS:

FOR PRACTICAL MEN.
WATSON'S
Practice of Machinists & Engineers.

The Modern Practice of American Machinists
and Engineers: Including the Construction, Applics.
tion, and Use of Drills, Lathe Tools, Cutters tor Hor.
ing Cyilnders, and Hollow Work Gonerally, with the
most Economical Speed for the same ; the Hesults ver
{fied by Actual Practice at the Lathe, the Vise, and on
the Floor. Together with Workshop Management,
Economy of Manufacture, the Steam Kngine, Totlers,
Gears, Belting, etc,, ete. By Ecbort P. Wataon, late of
the * Sclenutic American.” Tlustrated by elghty-asix
engravings. In one volume, 13O0, ouiviiivnsans .
§@™ By mall free of postage.

FAIRBAIRN’S

PRINCIPLES OF MECHANISM.

The Principles of Mechanism and Machinery
of Transmisston: €« \m{-rmngnm I‘dncl‘rlr- of Mech-
anism, Waeels, and Pulleys, Strength and Proportions
of ~h¢ﬂ- Couplings of Shafts, and Eagagiong and Dl-
tufngln“('-ur By Wm. Falrbairn, Esq , C.

G5, C n-re;pounlln Member of the \nuonnf
the Rorval Academy of

Institate of ¥nncc aud o
Turin ; Chevaller of the Leglon of Honor, ete., ote,
llunu{ully Ilustrated by over 130 wood cuts...... 7w
The adove, or sny of my Books, sent by mall,
froe of postage, at the publication orices.
My new snd enhr?ed CATALOGU F. OF PRACTI-
CAL AND SCIENTIFIC BOOKS—# pages, svo.—~sent
free 10 any one who will furnish his addross.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Phlladelphll

fiscape {rom Death.

The Knife and Nn'unnlnxlon—llow D. W.
Sawyer was Saved.
v the Editor of the Sun.:

I was afiicted for over thirty years with ruptare. 1
twice endured the anguish and danger of inflamed and
strangaiated hernin, and once wnnub}cued 10 the aritl-
cal o mnuun of the knife, Bat having found perm-nnnt
relle Dr, Sherman’'s method of cure, I feel most
happ J ln moklmru Known to others un{orlunu(el rp.
ture: d been 1o corresponderce with the doctor
for -omo t.hrvoo yoars, intending to go to seo him at hin
ofice, 097 Broadway, New York, to obtaln his treatment,
but (onumlnl{ for me his vkt to San Francisoo laaf
ynar saved me the time and o ‘ronlc of thut loog Jour.
ney. Iapplied to him, recelved his treantment, and the
rednit has been that I have been restored to the most
perfect health,

And now, with my experfenco {n regard to trusses and
rupture, 1 h.-cl It my duty to humanity to recommend
Dr, Bharman’s systom of treatment to r-vcrx one who
lopes for s sound body. D, AWYII

2ot Porxy, Celaverasco,, Cal, Aug. ao.

Mr. Buvfer {4 an old subsoriber of ours nnd we cons
Kntul-le ilm on hik success, rupture oafng the most
adful of all llﬂlouonl -Ld'uora Sun,

The nﬂ!lcud onn conluu ur shurm-n ot his office, 697
Broadway. Hisx book on rupture, containing yaluable
|nfaﬂnnl on, matled for 10 centa,

OTICE TO ENGINEERS, INVENTORS,

and others.~The Commission lppolnud by the

4, Govarament to lnguire into the ca f Bleam-
botler explosions, inorder to determine, ? n uloxpo.
riment, the best form and construstion o 4lhly Valvos
which siall oporate awlomatioally In rolleving Steam.
bollars from the pressure of ateam, or, with cortaloty,
aulomatically, provont any Incrosse of pressure above
that ut vhl% the valve shall be sot, horrby inyite pore
sons clalming to have valves of Illpl! or emolency to
sobmit one to the Commisslon for oxamination and

teating
All ‘llvon resonted must have an aren of exactly
Five (6) aguare (nehes in their dischargn o onln? and
the flange (or alaching o the borler, munt be Bight (8)
ln& o in a h %m Mpl;n of
Ives (o he sent (charges puld) and communica-
nn ob thesnbjoct, nddrgues lo lhn caro of ADDISON
‘, , BUPERVINING [NargoTOR, %3 PINe STnERT, NEW
OnK | Ciry, on or before Ootobur 10th, 1570,

%) 'I‘I:N’l‘ REVERSING VALVE & STEAM

O A e
Lng Kogines, &e,, w other age
rinoor fale W “ LEN, Lclth Ouluﬂo

Khis ormn_lg*_‘_“_;__ Lol Paaiostr
LLOYD'B now

AGENTS, $30. i i

double waps for 1873 Md 1634, are roady, aud lﬂ! to bo
oo sway gratis, Hize of wach map, 62x61 Inohoes

mounted on #ll-h cloth, exhibiting 1,000,000 names u‘i

cltion, Lowns, 11 agos, nnn, Inken u‘unnulm. nn

ltrumu Dot t to he givon gratis
10 nyory houkekeepor in America, Those maps aro the

5"'“1’ nvnr made by Lrovo, who made sll the maps

¥

JORG Krohl ImAaps ar

GRNENAL GiaNT durlog the war. Malo nnd
Foimate ARTOLs Nt ek Srar’atauribaied. " Addrass
o "
\'l h mnl p tor woswor, HOBY 8N ADVERTISER (.q‘
onrt Biroul, Boston, Muas,

SBCHENCK'S PATEN'T, ‘1 71,
‘WooDWORTH PLANE
nd Me. :hn:ozfnﬁlru, Wood Ma l.r%: Wom!x}r

'ﬁi' Mattoawaii,

‘[] ]l]I'h,_JWROUCHT

Wod 138 ‘Livorty nh Now ar\l.

IRON
Beams & GIRDERS
J.- umuu lmn Miile, Plttsburgl, Fa,

1 Knglno® ud Architeots 1 clllud
" lnd Ml lrl Al

Iﬂ om, % gﬁu r:':!lhm?s‘:d "0 a\:lwlﬂc'n' l .n' ﬁ:’a‘

AR .'.':'3‘.1 e

e et e, Habisat
M. MAYO'S PATIGNT

o Band for 1 "r WWW

wm.mwn.

PDBOP

Bati mnq and l'uruhlr s'r. m }ng nes and Bollers,
Send for ( ln plar. CLUTE BROTHERS & CO,, Sche
nectady, N.

Alnmininm Gold Jewelry,

'I‘:Il( KLY PLATED with 18 CARAT GOLD.
est Chalne, 2.5 Long Chal 2.%5
Rings, sot with l\uoon hx-n‘:n?v;n .ﬂ 'nJ ll\.lnl!l"-"’l'x:‘l;

sults, comprising ur ochland E: 2 .
racelets, f‘,..u oochiand Ear Rings, $2.9; Ladies

Any of the nmr- se hl free by mall on n
Sond uump for illastrateq cnu\lu;:uc ::"3““ S s
W INT & CO., 28 Dock St., l’hll:drlphll Pa.

0OD-WORKING MACHINERY GEN.

erally, Speclaltics, Woodworth i

ardson’s l'-{rnl Ympron‘d T:rcn ‘;"hm:.urn-nd s
Central, corner Union st reester, Maas,

w nunun‘ RUGO & uluuluwm

N U e VS TESTE

NF. BURNHAM SNEW TURBINE

WA TERWHEELR

TOBE THE BESTEVERINVENTED

FUNMPNLE ADORESE VOMRN P

HARTFORD
Steam Boiler

| INSPECTION & INSURANCE CO.

CAPITAL . $500,000.

ISSUES POLICIES OF INSURANCE, after & careful
nspection of the Bollers, covering all loss or damage to

Boilers, Buildings, and Machirery, |

—ARISING FROM—

STEAM BOILER EXPLOSIONS.

The buslness of the C ¥ includes all kiods of

STEAM BOILERS,

STATIONARY, MARINE, & LOCOMOTIVE.
Full Information concernlng (hc plan of the Company’s
operations csn be obtalned at
HOME OFFICE, in Hmford. Conn.,
or at any Agency.

J. M. ALLEN, Preslden:.
. B. PIERCE, Secre

BEACH Vice Prea

DOARD OF DIRECTORS:

¥ l’fﬂtdcnt

" J. Hen Pres Fire nozv
F. W.Cheney..... A,ur.‘hvu Cheney Broa. 811k Mfg. Co,
Pres. Oonu River Bankin
.......... of Beach (o
of Adams xxpnn Co.
Fres't Amcﬂc‘n Natlonal Banl
A Arms Mfg. Co.

Auntin Dunhlm

Pres. Willimantic Linen Co.
0!

00, Crompton, . Loom Works, Worcester.

glrl TrSnson . Dront Prov. & ‘Providence.

Wm. Adamson, .of Bacder, Admnon & Co., Phlhde! hin,
Now York Oflee. ., ..oooon....

9 Brondw
O, T BABCOCK . Manager.
K. K. MOMUKMY Inspector.

VIENNA

PREMIUMS.

THE WILSON SHUTTLE
SEWING MACHINES

Received the Grand

PRIZE MEDAL

AND MEDAL OF HONOR
FOR THE

BEST SEWING MACHINE,

THE BESTMADE SEWING MACHINES,

AND THREE
Co-Operative Medals
FOR
The Best Made Set of
Harness,

The Best Made Side Saddle,
The Best Boot and Shoe
Work,

And the Best bmnples of
Cloth Sewlng

No othor Sowing Maohines recelved Proms
fums on thole morits, which wo will prove by
evidence ntour oflice, and that nll roporta ro-
lating to the contrary nre false.

MachinesSold on Easy Monthly Payments.
SALESROOM:
707 BROADWAY, NEW YORK,
Andallo other Cities in the United Btates.
LASS ‘A ouU LDS for Fruit Jars, Patont
| GO iV o ey ok |
o

ﬁ}ohu?u{‘ \v.uy‘nrdordllor;ct ’o.ll :ﬂ 1‘)6 LD& i

Machmeryz e

W Iren Workin M uc
Sor Porng, Dbt digtal, &c.

flabber Helting, Eme eels
\».u"l"l Au;'& co,,in n.mlm. Bl N.Y

Cold Rolled Shaftmg

Boat and most pn(n::lt‘ mmn cm mdc wnllﬂl‘:;
| uan
on‘l"c.r';“ '7\ :J' %‘2( u:uan’ and nol{-oﬂ!ng ﬂuuble

1
sangers. 121 Chambers Street, New York.
B O s

Sturtevant Blowers.

Of ayery size ano neuﬂrmm conn:nu on axad.
111 Chambers Street, New Yor New York.

PA'l‘luN'l‘ PUNCHING

HEARING MACHINES
With all \I«.drn. Improyementa, In?omnnd-plrd toeve-
ry kind of work. WARRANTED SUPERIOR TO ALL OTHERS.

Prossos adapted to all Kinds of work ia store ready for

) L.
L ";:" SES G. WILDE I‘ m Uhambers St., New York
i datte bt

Farrel's Patent Railway Crane,
Patent Ground Chilled Rolls&m

NGMILLS AND MILL MACHINE!
l“u‘lzrllu'-luul'bnranl‘ur (r-lr "x’:ll‘ }fl :«h.su
Gears, Pulleys, and Special Castings, at Lo
“FARREL vnp DILY ACHINE CO.,

a5 G \\ll.ll? o x.usc AGrXT,
l?l Cbnmbz rs Street, New York

221

fl. ﬂmw-l.

ﬁ..l" beh bﬁ"f'“ n-nuo.mm

. AXD] 'I & BRO.
am ew York.

Yoo \mmm

MOLDING, MORTISING
TENONING & SHAPING
MACHINES;

BAND SAWS,
SCROLL SAWS,

Planing & M Matching

For RatLnoan, Can, .u Aoxr

J. A F anw:?-(").’on;o.

roy Aay! Arenia wanted! AV rhanseg of working peo
‘5(0 D0 Fi S etihas wex, yowng or oid, make moce maney al
work (58 we 15 Liir spare moments of 1l bha tama d than stanyibiag
Gos. Partioniars frae. AAdress . Stinsen A On. Pertlend. Maloa

HINGLE AND BARREL MACHINERY —
\ Improved Law's Patent Shingle and Heallag Ma-
chlue, simplest and bost o use. Also, Bhingle Heading
and Siave Jolnters, Stave h.) lizers, Head eading leerl.
Turners, &c. Address TREVOR & Co. Lockport. X. V.

FOWELL PATENT DOOR AND GATE
" SPRING, 'ovlh"lcz of l\ldolzlfnl “l?n'l'c.%rdrode
or break. Ask the Har tne ealers for it, O ress
Mk: fl:nnnrlclurer. JAS. H. WHITE, Newark N. J.
Territ tory lor Sale.

For cutting business

\'l‘]l“l\r(‘ll ])Il S Nenelh.lll-lxu Also
compliete onnn for Clothiog

Stencils and l\ry Lnecxo. with which yonn‘ men are
makiog from o §0 a day, Send for catalogue and
samples to 8. SPF\LFR 117 Hanover St. ,Boston, Mas.

EW & IMPROVED PA'I‘TEK\S—MA-
CHINISTR TOOLS—all sizes—at low prices.
¥. GUULD, 71 to 113N.J R, K. Ave,, Nowark, N.

OTIS’ SAFETY nox:'x:\ye

X0. 348 BROADWAY \?3%’0& (e

NEW YORK STEAM ENGINE CO.

MANUFACTURERS

Machinists Tools

OF ALL DESCRIPTIO

98 Chambers St. NEW YORK.
“\X SAIIILCI sent %’l“" locl'hi.lltg‘t; lMl re l.q:"g:r'g

WOODBURX'S PATE\T

Plam,n{! and Matchzng

and Molding Mach! el,Gny& Weod's Phun. sm-omu
Saw Arbors, ud om:r wood WO
S.A. W i Lfbegy nnct. N.
Send for Clrcuhn. 67 Sudbury street,

'1‘0 FOUNDERIES, Factories, Ropewalks
&c.—~For sale or lzue. blocks of I.nu with ba

waterfront. 8 rices casy SCHIE IN,
15 Esst 26t Street, New York.

U right ne ud ‘n:buhr Boller ({) Homax
2 5 p - Eftg Abo (W) Hoxsx
Pom Send to
Vaxizry Inox Woxn Co Cleveland, O,

$72.00 EACH WEEK.

Agents wanted v here. Bosiness strictl

Particulars free. ,J. Woxt & Co.. &.‘ﬁmxo
OR SALE—The right to manufacture and
Sell the FPatent Stave Graln Baskets In uaesum of

Obio, Peansylvania, snd New York. Said Baakets pro-

tected Dy numerous puznu {ssued to Horace C.Jones

and others. . 1. BREWSTER, Appleton, Wis.

ATTERN & BRANDING umzns—SHARP

o P Sy AT STONE
D tlers, su e or
WORK. VANDEEBURGH, LS &

18 Duteh, cor. Falton St.. New York

HE HORTON LATHE CHUCK, from 4
to 3 fuchea, with the new Patent Jaw. Addml
THE E. HORTON & SON CO., Windsor Locks, Ct.

I‘: NGINE LATHES FOB SALE. — One

, 4% 1 One Fltchbdury,
15 ed, Jmco B’i Bo:h complew—un‘
Address A CUSHMAN, Manu-

--’1:-.'0‘ 1t.
less than one year.
facturer of Chucks, Hartford, Conn

REYXXOLDS*

Turbine Water
Wheels.

30 years' experience encbles me
to ;x‘:el 1o (huux )lllla of ln nud-

g:‘nlu.. X E%'cr !cl'nuu rmg‘

Street, New Yor..

THE H pll. JLIC ROTARY GOVERNOR
secures lo ater eels exact speed under all posaldie
copditions, whether umple or lhe most complex. Under
extreme varfatlousit o mre eatire gate o ten see-
onds. Warraat ted. \o pay till lened.

JOHX S. xm Tress., 19 Jo! Boston, Mass.

OODWORTH SURFACE PLANERS,
$125. Planers and Mncher-.m 8. C.HILLS
51 Courtlandt street New York.

If yonare a fool or luna-
aSS ls y ti¢, but if you are sane
andwish to make money,

address, Evrexa Porrane Tanre Co., St. Loufs.

OR SALE—SHOP—New brick machine
-hop and foundry, 40x120 feet, tin roof ; all new ma.
chinery: In a healthy. thriving town, surrounded with
coal nclal and s{tuated at the junction of two ralironds,
and a third in construction ; good ressons for u:llmg

ddress J. C. McCONNELL
Orville, Wayne Co., Ohlo.

Niagara Steam Pump.
CHAS. B. HARDICK,
'.’SAdAmn at., Brooklyn N. Y,

You mak WHY we can sl Fipt

Class 7 Octave Phuiios vr 82002

Weo answuer— 11 costa loss thuay gaoq

o make auy soo Yiano  sob

through Agents, of whom mako

|0°P r ot profit,  Wae bave

0o Agdbts, but unlp direct 1o faml-

Liea st l"wlorr price, nod warraot

o Yearn d 'for Hiustrated oles

cular, I \ahh‘.h we nl‘ol m over Eoo Bankers, Merchants,
&c, (somo of whom you may knowl, uslog our Planos,

ia 4‘ SuMe aod Territorles,  Please slate Where you saw
thls notice.
5. Plano Co., 810 Broadway, N, Y,

SON, MERIAM & CO,
rers nf the luut lmpmud Patent Dan-
r:‘l‘ l'lnﬁln{l IIC “l(\u:. llllcmng. 8‘?1!:
onin; sing, Borin .
E o‘o‘lwl’nl )tl‘chhml.s‘\v l'l I‘u‘
;le Mn
A and vartous
Catalogues
llmqry
ow Y

1CHA

chluo

ONT | I‘ A onta, Addross Eruy
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An deutjcie Eefinder

Dicfe grofie und thiitige Claffe unjrer Ves
bilferung  madien i bejonders  davauf
aufnertiam, daf unfre fivma durd) ihre Ver
bindbung mit Wafhington und den europiijden
Pauptiidten, bejondere Vorthaile jur Srian-
gung von ine und audlindijden Patenten
bictet.

Jeder Erfinder, gleidyviel weldjer Nationali.
tit angehixig, ift durdy die liberalen Patentges
fetse der Veveinigten Staaten jum Patentidul
file @rfindungen beveditigt. Unfre Fivma ift
Deveit, aeftilyt auf 26jdhrige Exfafrung, dentjde
Grfinder jeder Seit yu bevatfen und ju mafigen
Preifervajdy uud piinftlich) Patente ju exlangen.

Die Deutfhe Section ift in den Handen
fabiger bdeutidier Jngemieure, tueide in bex
Office  perfdnlidy mit Grfindern verlehren
werden,

Dev , Scientific American" wird in feinen
©Spalten bie bedemtendeven Erfindungen bee
fpredjen.

Qorrefpondeny erbetent uud prompt beant.
wortet,  Pamphlete in deutfder Spradie were
bent auf Beclangen franco gugefandt.
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M & go.,

wiSdentific American™ Patent Agendur,
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kinds. Steam Pmug-o. Mm ﬂelmu. Bhafting, &c, ~ Sik,
Tow, Oakum, Ba, h

..m,“. uVOROR A(vuu forthe \rvl av vn ﬂnuhcmnn

Sturtevant Blowers; and Differential Pulley-Hlooks,
WAREROOMS, 10 BARCLAY !ﬂ‘.. NEW YORK, | tlon and Price address N
WORKS, PATERSON, NEW JKME

eston, Toxas
N, San Franciseo, € nl.

atentee and Bole Manufscturer of
ABDESTOS m)on\o ao

LUBRICATORS.
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The SCIENTIFIC AMERICAN Is devoted to the inter-
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, snd the -
dastrial pursaits generally, and Is valuable and testrac.
tive not only {n the Workshop and Manufsctory, but also
1o the Household, the Lidbrary, and the Reading foom,

The Best Mechanical Paper in the World

A year's numbers contaln over K0 pages and several
hundred eogravings of new machines, sseful and novel
Iaventions, manufacturing establishments, tools, and

TOCCMCe
To the Mechanic and Manufacturer!

No person engaged In any of the mechanical parseits
should think of dolng withest the SCIEXTIFIC ANERI-
cay. Every number contalos from six to ten cugravinge
of new machines sud tnventions which cansol de fousd
io any other publication.

TERMS,
Ooe copy, one year ne
One copy, sx months =
Jue copy, four monihs um

One copy of Scientific American for ORe year, and
one copy of engraving, * Men of Progrem ™

One copy of Sclentific American for Ohe year, ul
oue copy of * Sclence Record,™ for "a - .
Ramit by postal order, draft or express.

The postage on the Solentine Ameriean 1a five centaper
quarter, payabie at the office where recetved. Cansds
subscribers muat retatl, with subscription, B ceats sxith
L0 pay postage.
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