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Machine for Turning the Ends of Axletroes.
Our engraving gives a very
chine for turning the ends of axletrees.
turn the ends to fit thimble skeins in a most accurate manner., |

must work satisfactorily, in which opinion, we doubt not,
practical wagon manufacturers will concur.

The bed of the machine rests on suitable legs. On this
bed are placed a head stock and spindle, carrying a cuatter
head and pulley for driving the same. The bed also sup-
ports a carriage for the axle,
the ends of which are to be B
tarned. The carringe runs on
suitable ways, by which it is (
fed up in line with the cutter
head, the feeding being per-
formed by a rack and pinion [
movement, placed in the cen-
tral space of the bed piece, and [' {
actuated by a short counter- \
shaft and a hand wheel placed ;

\

A 1

at about the midile of the | “‘

maching, ng shown, A
At each end of the carringe | |

are clamping jaws drawn to-
gether by land screws, ns
ghown, The axle being held =
firmly in these jaws is fed ups |
to the cutter head by turning | —
the side hand wheel, a8 above |—7
degeribed. ==

The cutter is made on the
game principle as the tool or-
dinarily used by wagon makers ~
for turning spokes.

This tool is said to cut knot- —r

good representation of & ma. ' propel and guide.
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ngily when an adult occapies the seat.

| [IN ADVANCE]

(the former being proferred), making it very easy both to|and placed on one side to bs submitted to the final pro-
: Loaded to its full capacity it may be | cesses,
It is said it will | pushed at rapid speed by a single skater, who only employs

w ) 11t : one hand to push and guide it. A boy ten years old may, it
The general principle of the machine convinces us that it|is stated, push it e )
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A Forclgn Tribute to American Mechanics,
A few weeks ngo the London Zimes—universally eonsidered

o back rail offers & capital support for ladies while | the ablest and most influential paper in all Euarope—pub-

learning to skate,

By the use of a double hinge the ronners may be made so

that they can be set parallel for use on the streets.

On the whole, we judgoe this invention will be received

lished the following significant comment on the wane of
British manufactures:

“ At this moment, Birmingham is losing its old market. A
few years ago it used to supply the United States largely
with edged toals, farm imple-

e

‘ s - ments, and varions smaller
wares. It does g0 no longer,
nor is the cause to be sought
merely in the Ameriean tariff,
It is found that the manufac-
turers of America actually su.
persede us, not only in their
own, but in foreign markets
and in our own colonies, and
the Birmingham Chamber hag
the sagacity to discover, and
the courage to declare, that
this is owing to the superi-
ority of American goods.
“High ns are the wages of
an English artisan, those of an
American artisan are higher
still, and yet the manufacturers
of the United States can im-
port iron and steel from this
country st a heavy duty, work
up the metal by highly paid
labor, and beat us out of the
market after all with the man-.
= — —=

ty or crossgrained wood smooth-
ly. The method of adjusting
the clamping jows permits adjustment to socure the proper
gather and piteh in the wheels, while the axleis cut to the
exact length required. Of course the machine, being once
get, will cut all the axles alike, so that the same gather and
pitch will be obtained on all.

The machine is stoutly built entirely of iron, and weighs
1,000 pounds. The manufacturers claim that it will tein vot
200 axles in 10 hours. :

Patented June S,1869. Address, for further particulars. |
A. Booth, Son & Co., manufacturers of carriages, buggies |
wagons, Springfield, 1L i

==
SCHOPP'S PUSH CHAIR OR ICE VELOCIPEDE,

Our engraving shows a push chair, styled by its inventor
and patentee, Philip J. Schopp, of Louisville, Ky., an “ice
velocipede,” It is & cross between a camp chair and an ice
boat, and is constructed so that it may be folded into very
small space, as shown at the bottom of the engraving.

The seat is flexible, snd may be made wide enough to ae
commodate two or more persons, A convenient support for
the feot is ulso provided, as shown In the prinelpal figure in
the engraving, representing the velocipedo ln readiness for
use.

The bottom frame i trisngular, like that of tho ordinary
100 bont, the apex of the trinngle rosting upon i skato runuor,

MACHINE FOR

while the rear corners run either on akato runners or rollors

with favor by all fond of ice sports. The entire apparatus,
when folded, strapped together, und placed in a suitable
canvas bag, weighs only about five pounds.

It is covered by two patents dated as follows: February 9,
1860, and October 18, 1870.

For further particulars, address Philip Schopp, 445 Jeffer-
scn street, Louisville, Ky.
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International Exhibition In London.

‘Fhe exhibition is now in full operation, and attracts much
attention; but it is not a mechanical exhibition. Textile and
pottery subjects are among the principal industries that are
represented. Says Engineering :

Conspicuous amongst the machinery in motion connected
with the pottery department, is Pinfold’s brick, tile, and
drain pipe machine. This latter, to which the first prize of
its class was awarded at the Oxford meeting of the Royal
Agricultural Society, cuts the clay as it is carried {forward on
an endless band, in a continuous stream from the pug mill,
by means of a series of radial wires stretched upon a large
wheel, which travels at the velocity required to cut the
bricks to size, and which is set at an angle, to counteract the
forward motion of the clay, and to insure a square cut. The
several potters' wheels exhibited attract great attention,
owing, however, to the fact that operators are constantly at
work on the wheels, molding rapidly with skilful fingers,
and with envisble facility, vessels of all descriptions. The
manufacture of tobaceo pipes is shown, Mr. W. T, Blake and
Messrs. Southern & Co. being the exhibitors, and the opera-
tors show a8 much dexterity in producing these articles of
universal use, as do the potters near them.

Thirty gross of short pipesis the average production of
esch man's work during six working daya of ten hours each,
being at the rate of seventy-two per hour. Of course this
does not include the production of the clay blanks, nor the
subsequent trimming of the edges which Is required, but it
comprises the various operations of piercing the blank
stems, covering them with a coating of paraffin, placing them
in tho mwold and lever press by which the bowls are shaped
and hollowed out, and cutting out the dead head of clay whick
is wqueezed out by the press.

Mintan & Co.'s stamping press for producing mosaic bricks
is worth noticing, Slabs from 1} inches square, used for
flooring tiles, down to the minute pieces omployed for deli-
cato mosaies, aro made here, The machine is & vertical
screw pross, in which are fitted dies corresponding to the size
and shape of the small tiles required ; for the smaller sizes
four or five dies are grouped together. These dies, when
thoy are deprossed, pasa through openings in a circular metal
table into matrices below. The clay, finoly pulverized and
colored by difforent pigments, a8 desired, is heaped upon the
table, and @ small portion is swept into the matrices by hand
at eneh downward stroke of the press. With the backwand
stroke, by o motion of the foot of the operator, the matrices
are ralsed, and the slabs of compressed clay are thrown out

TURNING THE ENDS OF AXLETREES.

o ufactured articles. How isthat
to be explained {

“The Americans sncceed in
supplanting us by novelty of construction and excellence of
make. They do not attempt to undersell us in the mere
matter of price. Our goods may still be the cheapest, but
they are no longer the best, and in the country where an ax
for instance,is an indispensable implement, the best article
is the cheapest, whatever it may cost. Settlers and emi-
grants soon find this out and they have found it out to the
prejudice of Birmingham trade.”

B
YOUNG'S IMPROVED HOT AIR REGISTER.

This invention is an illustration of the fact that a very
slight change in form will sometimes add greatly to the
utility and convenience of articles in common use,

The engraving shows the nature of the improvement so
clearly that no letters of reference will be required.

The first improvement consists in hinging the register to
a frame, as shown, This permits the remowal of dust, and
allows the register to be swung open, so that the feet can
be placed in the flue for warming them. Also articles for
the nursery and sick room can be set therein and conven-
iently warmed.

The second improvement consists ip attsching the ex.
terior frame molding, by screws, to the rotreating part of the
frame which is set in the arch; one screw being placed at

ench lower corner and one at the middle of the arch at the
top, as shown. This allows the front molding and register
to be nttached after the plastering and painting is done in
new buildings, so that its finish is not marred by droppiogs
from the brush or trowel, It also adwits of taking off the
rogister and front molding during the process of house
cleaning., The application of these improvements does not
affect the general ornamental design of such registers, Fat.
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entod April 25, 1871, by Willism Young, of Faston, P,
” “l“lﬂ hmwan “dm n‘,‘h(‘f the patentos, as
above, or the Tatflo & Ballny Manufacturing Company, 74
Bookman stroot, New York, 4 ‘
el > e
THE APPLICATION OF STEAM TO CANALS.--NO, 2,
Ry 1 D
AY GROROR RRWARD WARDIXG, £8Q., 0.,

In 1472, long bofore canals, attempts hind boon made to sub.
stitate for the manual labor of onrs, the propulsion of bonts
by wheols moved by oxen; while, on the 17th of June, 1543,
with a procision of date which throws much doubt on the
probability, the Spaniards elaim the construction of a stonm-
moved vessol, Mention of galloys drivon by slde wheels are
found in the years 1578 and 1587 ; while, in 1018, David Ram.
say obtained & patent from the Crown to apply engines “to
make boates for the ocarringe of burthens and passongers
runno upon the water as swift in calms, and more safl’ in
storms, than boats full sayled in great windes;"” and again,
in 1690, was issued to him a second patent, for a similar pur-

Po‘:':o many schemes for propelling boats which have boen
carried to a further or loss degree of experiment or practical
use since Ramsay’s day, are too curious not to be classified,
and, at the risk of tediousness, the manner and means for ob-
taining power of varions kinds are enumerated :—From wind,
by sails, Kites, balloons, and windmills, on deck; from oars,
worked by men, animals, and steam ; from paddle wheelsand
serow propellers, placed in every possible part of a vessel,
and variously constructod and driven; from the vessel's mo-
tion, and from the motion of mercary: from the current-
o machinory on board; from springs and from
weights, differently operated; from the explosion of gun-
powder, and from gases, either generated or exploded; from
the discharge of steam, comprossed air, and from falling wa-
ter. Elcetricity is to afford the motive power in six instances;
while an endless chain, lying upon the bottom of the canal,
and passing over various parts of tho machinery, has strong
advocates. Some haul the craft along by a ropo fixed on
ghore, and some again by a smooth or rack rail on the banks,
with which wheels driven from the boats engage, Thirteen
sanguine inventors claim that a locomotive moving along the
canal, and towing after the manner employed by horse boats,
is the only solution of the vexed question, while nearly as many
believe that an atmospheric railway is the only system suit-
able. The larger number of workers in this field have affected
thie direct discharge of water at the stern as the greatest good ;
& less number, by the discharge of air in varions ways. One
by discharging fire under water is peculiar, though hardly so
carious as Congreve's device of sponges for propelling a ves-
pol by capillary attraction. Several of the earlier motors were
to achieve their end by thrusting poles against the bottom of
the canal; two by water in a tube on the shore, suitably con-
nected with the boat. Bourne and others advise either wheels
rolling on the Lottom, or the adoption of screws so working,
which seem to have many disadvantages; but the action of
reciprocating rods, armed with fixed floats or valved pistons,
shaped as wedges, cones, or as hollow vessels, and worked at
the sides, or under the bottom of the boats, either in or out
of channels, has always been a favorite plan, opposed again
by a numerous class, who allow the reciprocating motion,
but insist that movable floats only can succeed. Variations
of this last consist in hinged boardsand collapsing propellers,
operated in divers ways, while some, in their search for nov-
elty, call all the others wrong, and place the floats at once
upon an endless chain, by which they hope to use less power
and gain more speed. Water or steam, acting in flexible
tubes, ends the list, Among all our counsellers, whom shall
we select ¥

Some of these devices are deserving of more than such
wholesale notice, and we will particalarize a few of the more
prominent.

Passing over one hundred and fiffy years, during which
time we haye the invention of the steam engine, and the early
Inbors of such mon a8 Papin, Savory, Jonathan Hulls, James
Watt, and Symington, we reach the invention of Patrick
Miller, who, in 1787, especinlly claimed an application of
machinery for the purpose of inland navigation. His inven-
tion comprised either double or triple vessels, having two or
three separate hulls, with one deck over all, with paddle
wheels, of any required number, placed in the #pace between
the hulls, 80 as to be submerged to an advantageous depth,
Originally designed to be operated by n capstan, worked by a
windmill or manusl power, the arguments of Symington,
who applied the steam engine, changed the original idea of
motive power, and successful experiments wero muade, in the
summer of 1788 and the winter of 1789, upon the Forth and
Clyde eanal, where a speed of nearly seven miles an hour was
obtained. Notwithstanding this success, it seems that Mr.
Miller did not consider the invention as practical, since, in
1798, wo find Miller again spplying for a patent for the con.
straction of vessels propelled by wheels worked by capstans,
a8 in the original scheme.

In 1788, Johin Fitch, an American, obtained o patent from
the States of Pennsylvania, New York, New Jersoy, and Del-
aware, for the applieation of steam to navigation, and alzo
opposed the application of James Rumsey, for o similar pat-
eut, the same year, Fitch succeeded in driving his steam-
boat eighty miles in ono day, by means of six oars, or pad.
dles, working perpendicularly on each side of the boat, simi.
lar to the strokes of the paddles of a canoe; but his invention
eame to no practioal use,

Rumsey, who had been rofused a patent in his native
couotry, eame to England, and, in November, 1788, obtained
letters patent of Great Britain, for propelling boats on rivers
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and eanals, by alternately moving a valved box backward
and forward under the keel of a vessel, by means of his steam
ongino, The box opened toward the stern, was provided
with n valye at the forward end, which, opening as the box
moved forsward, allowed the water to pass frosly, bat, closing
with the opporite movemoent, propelled the boat ahead, A
socond part of his specification describes an arrangoment for
deawing water at the bow into a hollow, longitudinal trunk,
pamllel with tho koel, and discharging the samo at the stern,
by the reciproeating strokes of o large pump, Rumsoy also
devised two wheels, projocting from the bow of a cannl hoat,
which eartied an ondless chain with flonts,  The eurrent was
sapposed to nctunte this mechinnism, which, by oporating s
sorien of polog for pushing against the bottom of the channel,
propelled the boat,  The similitude of the plan with that of
a man lfting himsolf over a fenco by the straps of his boots,
is obvious. The death of Rumsey, In 1702, provented any
practical applieation of lis inventions, though his associstes,
in the spring of 1793, obtained a apeed of four miles por hour
on the Thames, from a boat arranged upon his pump system,
as deseribed, which boat Rumsey had nearly comploted at
the time of his death,

Next in order, in tho year 1801, Mr. Symington was om.
ployed by Lord Dandas to experimont, with the view of sub-
stituting steam for the horse boats on the Forth and Clyde
canal. After two years expoerimenting, and at an expense of
over £7,000, the Charlotte Dundas was completed, and Inunch.
ed on the canal in March, 1803, In this boat were first com-
bined all the principal features of our modern paddle wheel
steamers, namely, the doable reciprocating engine, with con.
necting rod, and the crank on the axis of the rotary paddle
wheel. The paddle wheel—for there was but one—was placed
near the stern, in the center of the boat. This seems to
have proved a perfect success in regard ta self propulsion
aod towing of other boats; but, though the efficacy of the
system was proved, the opinion of the canal proprictors, that
the waves it created would damage the banks, prevented its
adoption. Notwithstanding the decision of the Forth and
Clyde managers, the Duke of Bridgewater, after a careful in.
vestigation of the advantages and the supposed drawbnoks,
gave Mr. Symington an orler to build eight boats similar to
the Charlotte Dundas, to ply on his eanal; but the death of
the Duke, soon after, prevented the execntion of the scheme,
and poor Symington and his canal navigation were neglected
together.

The ingenious experiments of Stevens, Evans, and Fulton,
in America, about this time, being applied for purposes other
than canal propulsion, do not particularly concern this narra.
tive; for although, in 1796, Fulton published in London a
treatise on canal navigation, wherein he advocates rnising
and lowering boats by steam inclined planes, yot he makes
no mention of steam boats therein ; though in January, 1803,
he described some experiments with paddle wheels, as more
advantageous than the system of chaplets, or endless bands
of floats for propeling a system of boats, which were designed
to be formed with bows and sterns convex and concave, so
that several would form a line with almost continuous sides,
Yet he does not seem, even after his practical success on the
North river, in 1807, to have again advocated steam for canal
uses. In later years, this arrangement of boats has been re-
vived again and again.

Richard Trevethick and Robert Dickinson took outa patent
in 1809 for moving an oar, provided with valves, forward and
backward in a channel under a boat; and two vears later, one
Rose received a patent for constructing a canal boat, with
water courses open to the water below and at each end, with
two or more paddle wheels and cranks acting on the water,
No drawings of these plans are known to be in existence. In
the same year were also granted two patents for propeling
boats by discharging water at the stern by means of a steam
pump, similar to Rumsey’s principle, but no experiments are
noted,

In 1812, but one patent was issued for improvements in
canal navigation, where endless bands traverse over wheels
ut the end or sides of a vessel, and earrying hinged floats to
act on the water when propoling the boat, but caused to lie
flat on the reverse stroke, in a manner not plainly described.

In the following year, wo find an invention by Thomas
Mead, who proposes a double endless chain, moving around
two wheels, above and below two parallel tubes; on the chain
belt are series of pistons, packed s0 ns to pass steam tight
through the tubes. Steam from the boiler forces the pistons
continuously along one tube, at the end of which they are
successively detained and relensed by catohes, and pushed
forward n small distance by eccontrics. The steam escapes
by a hole in one of the tubes, which is uncovered at proper
times, ns the pistons require.

In 1815, Richard Trevethick patonted a serow propeller,
consisting of & worm or scrow, or a number of leaves placed
obliquely round an axis, which revolves, preferably within
a cylinder, at the head, sides, or stern of a vessel, In somo
casos the serow is to be made buoyant, and works in a uni.
versal joint, the advantage of which construction is hard to
perceive,

John Millington, during February of the year 1816, lays
claim to a propeller more modern in its features than any pre
ceding.  He also claims forcing air into tubes, which operated
against the water at the stern to propel the boat. In the
same year, we have an arrangement with several cranks on
the side of a vessol, connected with each other by horizontal
connecting rods, upon which are placed vertical vanes of a
curved shapo, so ns to act upon the water by tho revolution
of the cranks one way (but carried forward above the sur.
face); and in the next, a method of propulsion by operating
oars, held vertically at each sido of the boat, ina similar
manner 10 Fiteh's earlior oxperiments, oxcept that, by means

‘oar bindes
ways through the water during
About the same date, Nisco
the pressure, on the water, y jran and e
by the inflsmmation of tho easentinl ail of 1
Intervals into an air resorvolr and then ,
pans through tubes, provided with valves, Into s well, f
which they oxpel the water with force along a tube op
bolow water mark at the stern of the boat. By the use of
two roceivers, and by spiral blowers, refilling the air reser.
voirs, the propulsion is effected moro evenly. ‘
—- -
MANUFACTURE OF VARNISH IN ENGLAND,
(Condensed from the Eoglish Meehante. |

The varnish we shall more particularly doseribe is tha
made by intimately mixing gum copal with linseed oil and

diluting the mixtare with turpentine—the preparation
which requires no small amount of eare and sattention, and
attention, and was formerly attended with no little danger from
fire, Copal is a resin found exuding from the RAus copal-
linum, u tree growing in several parts of Amerien, and from
the Elaocarpus copallifer, s tree found in the East Indies; it
is also imported from the coasts of Guinea. The two Intter
kinds are generally allowed to be the best,and are commonly
known as African,

The object to be obtained in the preparation of varnish is
to impart to it a quickdrying property, retaining at the same
time transparency and elasticity, To secure these charcter.
intics great care is necessary, in melting the gum, in boiling
that and the oil together for the requisite time and at the
proper degroe of heat, and in the complete solution of the
resinous matter employed, To achieve these results a pure
and limpid sample of oil is generally chosen, which is placed
in & copper pan holding from 80 to 100 gallons, and heat
gradually applied till the scum rises, after which
the ol is allowed to boil for about two hours, when it is dosed
with calcined magnesia in the proportion of an ounce to every
four gallons of oil, but added by degrees and with occasionnl
stirrings.  This being completed, the oil is again boiled
briskly for about an hour, and then, the furnace being drawn,
allowed to cool. When the temperature is sufficiently re-
duced, it is removed to leaden cisterns, where it is stored till
fit for use, ;

Under the old system of making varnish, the gum pot and
oil pot were open to the atmosphere of the shop in which the
operation is performed; but the vapors arising during the
process are now either taken into the furnace shaft, or con-
densed into ligaid by suitable refrigerators. "Themodus oper-
andi is somewhat as follows. The oil being placed in its
boiler and approaching the requisite degree of temperaturs
—namely, that at which the gum melts, the copal is placed
in its copper, about 10lb. being the usual quantity fused at a
time. In a few minutes it begins to melt, and gives off un-
pleasant vapors.. When thoroughly melted and clear, a por-
tion of the oil is added, and the mixture boiled and stirred
till of the proper consistency; it is then taken and emptied
into the boiling pot, from which the requisite quantity of oil
for the following charges of gum has been previously with-
drawn. The gum pot being thoroughly cleansed, another
portion of the gum is placed in it and melted in a similar
minner to the first, and 8o on, till sufficient gum has been
fused for the quantity of oil prepared. The whole is then
placed on the furnace and boiled till & scam rises and
spreads gradually over the whole surface, which then froths
up rapidly in the same way as boiling milk, and must be in-
stantly removed, when the scum being stirred down, the
dryers are added, a little at a time, and the boiling continued
till the mixiure feelsstringy to the fingers. The boiling pot
is then removed from the fire, and when sufficiently cool, tur-
pentine is added till the desired consistoncy is attained, when
the varnish may be placed in the storing tanks. Formerly a
great waste of turpentine took place by evaporation through
mixing it while the varnish was still too hot ; but of late years
a vast improvement hng been adopted in this respect, and it
has been practically demonstrated thut not only is there no
necessity for ““ boiling  the oil and gum after incorporation
but that the produce is equally good if the turpentine be added
just before the mixture becomes too cold to permit of a per.
fect amalgamation, In fact,it is now acknowledged that the
oil need not be raised to a higher temperature than that at
which the gnm employed fuses, and that when the two are
mixed the lowest possible degreo of heat which will insure
their incorporation, ls suflicient to securo all the results de.
sired. By this method a large quantity of the turpentine
formerly lost in evaporation, is saved and there is, moreover,
less risk of fire, It is indeed a moot point whether it is abso-
lutely necessary to add turpentine in quantity at all, as even
when the loss during the preparation of (he varnish is reduc-
ed toa minimum, a still further reduction occurs whilst the
varnish is ageing and clearing in the storing tanks, and it is
sometimes found necessary to thin It before it can be used.

To prevent the workmen being distressed by the pungent
odors of the melting gum, in modern varnish factories the
boiling and gum potsare placed close together, and by means
of caps and heads (provided with openings to facilitate stir-
ring,) the pots are connected with chimneys which carry off
all vapors into the smoke shaft, or to the condensing tanks.
A close fitting cover is also provided for the boiling pot to ex-
tinguish the flames in caso the oil should take fire—a great
improvement on the old faghioned earpet, which an assistant
stood ready to throw over in caso of accident; while tram-
ways are laid down so that the bolling mixtures can be ra-
pidly conveyed into the open air in the event of firing, and
for the purpose of cooling before the addition of the turpen*

tine,
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MECHANICAL TESTS,

[Condonsed from the (London) Artizan, |

’ ; Wo cortainly possess great facilities for applying various
kinds of straing to any samples wo may desire to experiment
upon; but expericnco shows that, although a saple of
material may withstand a cartain test once or twico, yot at
some future, and perhaps not very distant, time that same
gample will rupture under o strain not equal to that applied
{ at tho timo of testing, but considerably below it.
‘ Some engineers have n great objection to iron which
gtretohes notably previous to its fracture, but for purposes

; where the structure, in which the iron is used, is liable to al-

torations of straing, producing vibration and concussion, this
“ description of metal is decidedly preferable, Good bar iron
j for girders and bridgework may stroteh nearly, but not more,

| than one inch per foot previous to fracture, and ultimately
{J[ break at about 23 tuns to 25 tuns per sectional square inch,

Tron which will not strotch much is nsually hard, and of less
\ ultimate strength than the softer material here alluded to.

About three quarters of aninch, as the ultimate oblongation

per foot, may be very fairly specified for the class of work to
j which wo are nlluding, but there should be no perceptible
permanent elongation (or permanent set, as it is more com-
) monly cailed), until the strain has reached at least 10 tuns
per sectionnl square inch.

In strotehing, the bars or pieces of plate necessarily become
reduced in scctionnl aren, and it may be worthy of notice
¢ that they contract chiofly in width, and scarcely at all in
I thickness, if they be tolerably thin, whicl is probably due to

tho position in which they are rolled in the iron mill; for the
thickness of the baror plate being determined by the distance
, of tho rolls betweon which it is drawn, and its being
squoezed through such rolls, it follows that the various layers
or luming of metal are prossed vory close together, so as to
strongly resist being brought into nearer proximity, whereas
there being little or no pressure laterally upon the bars, the
fibers are not in this direction so closely packed; thus the
bar becomes narrower, more readily than thinner, than it was
provious to being submitted to the process of testing.

In testing structures or machines of any description, es-
pecial care should be taken to guard against over testing, and
no test should ever be applied much in excess of the greatest
strain to whiclk the material will be subjected in ordinary
work ; for if the iron be once injured, the injury will be con-
tinually angmented by even moderdate loads, and at last the
work will give way under a strain perhaps one half of the
test load originally applied. In fact, we have no doubt that
in many cases of accidents which have occurred even after
yours of satisfactory working, the cause of disaster is to be
found in original over testing of the metal, inangurating o
slight fluw or lesion of fiber which has gradually, but surely,
increased, until at last the sectional area of the material
which remains is imsuflicient to do even its ordinary duty.

The safe working strain on iron is about one half of that
load which produces the first permanent set, and this, as we
have stated above, should not occur under less tension than
ten tuns per sectional square inch, or say 20,000 1bs., hence
the safe working load in tension of plate and bar iron may
be taken at 10,000 1bs. per square inch of sectional area. In

, compression the permanent set should commence at about
16,000 1bs. per inch, therefors the safe working load would
be taken at 8,000 1bs. per square inch of sectional area.

Now, let us see what isthe proper course to pursue in test-
ing material of which it is proposed to construct bridges or
other works in iron. First, as to the terms of the specifica-
tion, let us assume that the iron is not to stretch more than
three quarters of an inch per foot before rupture, and not to
break under 44,000 1bs, per sectional square inch. In the
first place, portions taken from plates, flat bars, and angle
and T irons for the purpose, should be tested, in order to as-
certain their qualities; this done, the iron used in the work
should be examined carefully to see that there are no visible
flaws in it; and if there be large masses of metal, the fire
test or the magnetic test may be applied to ascertain if there
are within it any imperfect welds, or “ cold shuts”™ as they
are technically termed; and when the work is complete, it
should be finally tested by loading it with the greatest load
that can ever come upon it. This load should be left upon
it long enough to allow the rivets, bolts, etc., to take their
bearings (say twenty-four hours), after which it should be re-
moved, the permanent set due to imperfect joints noted, and
the load applied again, on removing which there should be
no further permanent set notable. It may, however, in some
cases happen that the joints will not sll come down at the
st loading ; but there is a point in every structure at which
cease increasing its permanent set with recurring
f it should be sufficiently strong to do its ordinary
take an example, to show how over testing may
subsequent accident. although at the time no injury
» from the test applied; let it be determined to test
15,000 1bs, per sectional square inch, and sup-
a flaw in the metal which loses one fourth of
the sctual strain per square inch on the re-
will be 20,000 1bs.; henee on that part the
nt elongation is reached, and in the course
continue to streteh the metal until

 u dietd aver 10,000 1bs,. the load which it
tain ordinarily, the metal would not have

e defective place, but would probably
y. On the other hand, it may
of 10,000 1bs. might start an
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be the cngo—Dbut still it is uscless to run unnecossary risks
of deprecinting the strongth of the materinl,

While speaking of tho inutility of gevoers tests, wo mny re.
fer to nn nceidont which occurrod some time since to o lurge
chain, of the deseription known na short-linked. The chain
in question wag tegted to nload of over sixtoon tung gross
woight, and o fow weeks after snapped under a lond which
did not oxceed oight tuns, The fractured lnk exhibited s
cold cut, ghowing that half the aren of the metal In the
link was lost. A portion of the same chain tosted to frac:
ture showed an ultimate strength of over twenty-five tuns
gross load,

In our opinion, in respect to the question of chaing, o
portion of any given chain should be cut off and tested to
its brenking strain, and the remainder, or that part which
is intended to be practically applied, should bo tested to a
load but slightly exceeding that to which it will be habitual-
ly exposed ; and subsequently it shonld be submitted to the
fire tost, which is conducted as follows: The chain ia grad.
ually passed through a smith’s fire, and every link carofully
examined when ot a clear red heat, water being poured on
ench link, when any defective shat is sure to show itself,
and all defective links must be then cut off and replaced by
sound ones, With chains thus examined we have never hid
an accident in use, but have sometimes found two or threo
bad links in one length which had passed the ordeal of o
licensed testing house, thus showing that the ordinary chuin
test (unfortunately too much relied upon) is, in o prastical
sense, no guarantee at all of the safety of the chains tested ;
which, by the way, might be further instanced had we space
to multiply examples,

The remarks made above on the over testing of iron gird-
ers will of course equally apply to wrought iron boilers, and,
indeed, it seems absurd to test a boiler up to a pressure of
eighty or ninety pounds per square inch, which in actual
working will never contain more than thirty 1bs. sper inch,
and this is another instance of ‘trying to be too sure.

‘We will now pass on to the question of testing cast iron
girders. Here it may very easily be shown how important it
is that the metal should be sufficiently elastic to allow of a
notable amount of deflection before fracture, and more es-
pecially if the case of a sudden concussion be taken for ex-
ample. If a body fall a certain distance, it acquires a corre-
sponding amount of accumulated work, supposing there has
been no resistance to its motion while falling, and this work
is represented by its weight multiplied into the distance
through which it has fallen. Let the weight equal 10,000
1bs., and suppose that the hight of its fall is forty inches,
then the amount of accumulated work acquired by the mass
during its fall will be—

10,000 1bs. X 40 in.—400,000 inch 1bs.,
that is to say, work equal to 400,000 Ibs. raised one inch
high.

Let us now assume that there are two cast iron girders of
equal ultimate strength; that is to say, that they will both
break with the same weight laid upon them gradually, but
that one deflects two inches and the other three inches pre-
vious to rupture; that is to say, the latter deflects under a
given load fifty per cent more than the former; we shall find
the one that deflects most suffers least from the blow of the
falling weight, The amonnt of accumulated work in a body
being known, and the distance through which it has to pass
in expending such work, the force or pressure is ascortained
by dividing the accnmulated work by such distance. Now,
the distance throngh which the weight has to pass is repre-
sented by the deflection of the girder, consequently in the
two cases we have the following means, loads, or pressures on
the girders: First girder.—Mean load due to concussion e

‘00'000=900.000 1bs. Second girder.—Mean load due to con-

2
cmlon=‘°°f°9=1ss,asa ba:

Hence the girder which deflects most suffers least mean
load from the fall of & weight upon it, and what is trae of a
concussion thus produced must be true of all concursions,

— P s
TOOLS FOR CUTTING METALS.
[Condensed from the Mechanlc's Magazine, )

Tools made of inadequate material, improperly fashioned,
and wielded by unskilful hands, will inevitably cut a chan-
nel through which an employer will readily glide into the
Court of Bankruptoy. It is seldom perhaps that such an un-
fortunate combination of evils Is found to exist in any single
manufactory, but ono or other of them Is generally present.
Experience has undoubtedly furnished many valuable lossons
as to the best Kinds of steel for cutting tools, and the proper
way to trost and form them, but the teachings of the monitor
are not always understood, and aro variously Interproted by
different learners, Uniformity of practice Is perhaps too
much to hope for, but it s strange that what s pronounced
to bo excollent in some Instances is donounced ns very bad
in others, and that neither masters or workmen are agreed as
to a specific mothod of dealing with the questions involved,
Much contrarioty of opinlon obtains, for example, ns to the
advantage or othorwiso of using tools which have been forg-
ed entirely from the solid bar, as compared with those which
are rotained by, and therefore detachable from, holders.
Somo assert that sall portable cuttors of the Intter desarip.
tion, and especially if thoy bo made—as they usually are—
from round bar steel, are the reverse of being serviceable or
oconomical. ‘I'hey are sald to wear very fast on the clear
ance side, whilst the top edge sustains comparatively little
deterloration, If thisbe so, it Is o fatal barrior to any system
of machine grinding, snd necossitates that this kind of ropa-

mation be performed by hand, Here if the statement be true is
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o manifost disadyantage, involving the expenditure of extra
timo and money. Per eomtra, it is assertod that saparate
cuttors muy he worked with mors economy than solid forged
tools, since the former can be worked down to a much short-
or longth than the latter, before being 1aid agids, This in-
doed 1y incontestable, hut, say the “solid " men, general and
henvy work eannot bo effactod by such appliances, although
light and mpecial  tasks may be accomplished by their
ngeney,

In the portabls tool, the section need not be 8o large as in
the caso of the solid forging, and thus where great quantities
are used, the stock of steol hield in regerve may be smaller,
The cconomy here of courss s obvions, but the “separatista”
further advance that, ns the solid tool must be cuat from
pguare or rectangular bar, it must also be forged into shape
before use, and the operation will have to be repeated again
and again ere it s used Gp, Separate tools do not require
forging at all, since whatever section of steel be employed, it
is only necessary to select w bar that is uniform, eut it into
proper lengths, and then harden nnd grind the ready made
cuttors, Theso and similar proctical congiderations are, be-
yond doubt, worthy of attention, Probably it may be discov-
ered oventually that the advoeates of solidity and separation
are like the travellers with the chameleon, all right and all
wrong. Much depends upon the elass of work which has to
be produced, The happy medinm consists in selecting the
right tool for the right work, just 08 we wish to see, in
wider field of nction, " the right man in the right place.”

There are, however, other phases of diversity in regard to
motal cutting tools. Separate cutters made from round bar
steel have their advocates, whilst the tools of triangular form
are not without supporters. The latter assert that such in.
stroments as the last named, may be made to produce work
of a finish superior to that ob ained by the use of tools made
from round bars. Tools presenting large cutting areas, on
the contrary, it is urged, cannot be made to yield the even-
ness of surface which results from the application of angular
and smalier cutting edzes. This teat of character, however,
will greatly depend on the amount of feed or traverse given
to the tool, as a coarse or fine pitch with either kind of tool
may be made to produce surfaces uneven or smooth ; at least
one of the largest firms in England manufacturing agricul-
tural engineering work, celebrated for the execzllent quality
of its machine work, and whose aim has been to minimise
the duties of its fitting shop, has adopted the separate catter
plan, the tools being made almost uniformly from round sec-
tions. .

With regard to the cutting angles of tools, there is less
divergence of opinion than exists upon the points above in-
dicated. As a rule, an angle of 50 deg. for wrought iron,
and of 60 deg. for cast iron and brass, are the standards
adopted, and this arrangement is no doubt the growth of suc-
cessful and general experiment. Careful grinding is a ques-
tion perhaps not sufficiently heeded i some establishments,
yet it is one of moment to all concerned in the economical
performance of the operations of turning, planing, and shap.
ing metal, The catting edge of a tool is in appearance, as it
is in action, the counterpart of n wedge, and when that edge
is well and properly maintained, the resulting work will be
far better finished than if the reverse be the case. Sir
Joseph Whitworth long since introduced a plan of grinding
tools by mechanical means, and which has answered well.
The stones in this arrangement are fitted on movable seats,
whilst the tool is held in the proper disgonal position for
giving it its right cutting angle. Some firms have gone so
far as to mako the grinding of tools u distinet branch of their
works, and to appoint a general grinder for the whole of
cach establishment This is for several reasons, as it scems
to us, a questionable course of action, but its advisability
or otherwise must of course be determined by those who are
most interested in the results of such experimentation.

In duo time the best form of tools, the best material of
which to make them,the best way to keep themin repair, and
the best way of using them, will possibly determ und
adopted by universal consent; meanwhile more light uponall
these points is needed.

Circular Saws :: Stone Work, ’

A most important addition to the means for working stone,
which art has hitherto advanced very little since the cres- -
tion, has been proposed by Mr. J. E, Emerson, now 0g
at Pittsburgh, Pa, the inventor of the movable toothed saw.
Mr. Emerson’s inventions have been deseribed in our cok
umns, and numerous contributions, of a highly practical &
valuable nature, have appeared in this journal, and are
familiar to our readers. ,

With the sagacity of a practical man, Mr, Emerson saw
that to avoid the difficulties which have arisen in eu
stone, either by steel or carbon points, the saw testh shoul
bo of the pattern of a mason’s chisel, and capable of being
varied in position, that new faces of the tool may bo applied
a8 the work progresses, and the tooth becomes partially
worn. The saw has to be run very slowly, and the teoth
must cut away chips of regular size. The oss of
the invention is increased by the simplicity with wl the
teeth can be changed, a new sot being inserted in loss than
three minutes. Mr. Emorson has taken out a patent which
covers the use of adjustable, revercible, and interchangeablo
chisols or cutters, for sawing stone, also the nse of adjusta.
ble diamond or earbon holders, the use of diamonds or car.
bons alternated with the chisols, and the manner of fastening
them in the saw plate.

Tue average luu‘ul of passage of the stoamers in the “
India jute trade, plying betwoen Caleutta and ‘Seot-
land, is 564 days, belog several days less than one half that .

of thoe sailing vessols, \
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THE ILLINOIS AND ST. LOUIS BRIDGE.

{Condensed from the Report of the Otilef Englueer, Capt. James D,
Eade, U, KD

On the twenty-sixth day of February, 1870, & contract wis
made with the Keystone Bridge Conipany of Pittsbuargh, for
e construction and erection of the superstracturo of this
bridge, including that of the approaches. By this contmet
the company agrees, under a sovere forfeiture in case of fall
ure, to complete the structure ready for uso in all its parts
in seventeen months from the timo working dmwings were
furnished to it, provided it is not delayed by masonry work
after the first of March 1871, In case of sach delay, the
timo of completion was to be extonded no longer than tho
time the company was so delayed. Completed working
drawings were not furnished until the fiest of July, as the

termined upon, and as now being constructed, This view
nlso shows the depth of the bed rock at the site of the differ.
ont piers, and the depth of sand overlying it during ordinary
stages of water.

The True FPhilosopher,

The charseter of the true philosopher is to hope all things
not impossible, and to believe all things not unreasonable,
He who hing seen obscurities which appeared impenetmble In
phiysieal and mathematical science suddenly dispelled, and
the most barren and unpromising fieldsof inquiry converted,
s if by inspiration, into rieh and Inexhaustible springs of
knowledge and power, on a simplo change of our point of
view, or by merely bringing to bear on them some prineiple
which it never occurred before to try, will surely be the very

last to acquiesco in any dispiriting prospects of either the

which pressos upon a pin in the bottom of o brass tabe,  A¢

the bottom of the exploding bolt is a speeially prepared com.
pogition, and a bulb containing nn acid; the of
this bulb frees the neid, and the combination of the chemi.
cals effects the explosion. The composition embodies cor.
tainty of action when combined with the acid, snd great ox
plosive power.  The charge in the torpedo under notice con-

siata of cither seventysix pounds of gunpowder or 100

pounds of dynamite, which is inserted through the two load.
ing holes, I 1. These holes are first closed with eorks, and

afterwards with screwed plugs, as shown in the engraving .,

Although a somewhat small charge, it is nevertheloss amply
sufficiont, a8 its full force ls esertod upon the object of ut-
tack, the explosion only taking place by absolute eontaet.

It may be as well to observe that there is hardly a limit to

the size of these torpedoes.  As the surfaces incroase as {he

i,
A

A'v,v!., ?
ST,

completion of certain parts of them was dependent upon
data that were obtained from the testing machine, and which
could not be ascertnined at an earlier period. This delivery
of drawings fixes the time for completion of the bridge on
the first of December, 1871, Capt. Bads says in his report
that ho hos no apprehensions that the masonry will not be com-
pleted in season to prevent any claim for an extension of time
on the part of the Keystone Bridge Company.

The Wim. Buteher Steel Works Company, of Philadelphia,
have contracted to furnish the cast steel that will be required
in the work. Steel made by this company has shown limits
of elastic reaction ranging from seventy thousand to ninety-
three thousand pounds per square inch.

Capt. Eads has made soveral modifications in the general
arrangement of the arches and in the details of their construce-
tion, since his original design, which will considerably im-
prove the architectural appearance of the bridge and sim.
plify its fabrication.

These changes consist mainly in
using but one cast steel tube of
eighteen inches diameter, instead of
two of nine inches, in forming the
upper and lower members of each one
of the four ribbed arches composing
each span; and in increasing the
depth of each one of the arches frow
eight feet to twelve feet from center
to center of these tubes.

The railways (which are below the
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prosent or future destinivs of mankind; while, on the other
hand, the boundless views of intellectual and moral, ag well
as material, relations which opon on him on all hands in the
course of .these pursuits, the knowledge of the trivial place
ho occupies in the scale of creation, and the sense continu-
ally pressed upon him of his own weakness and incapacity
to suspend or modify the slightest movement of the vast

machinery he sees in action around him, must effectually
convince him that humility of pretension, no less than confi-
dence of hope, is what best becomes his character.—Sir John
Herschel.

< e—
The Harvey Torpedo,

Our engraving shows a perspective view of the Harvey
torpedo, 1t is shown in the position in which it is towed
against an enemy’s vessel, the torpedo ship, from which its
movements are controlled, being a small, quick speed craft,
80 designed that the action of the enemy’s shot will be of but

roadway) are raised four feet so that in
no place will they appear below the
arches, as they did in the original de-
sign. In that design the rmilways
were eight feet lower than the center
of the middle span. By deepening
the arch four feet and raising the
tracks four feet, they are brought

level with the center of this span, or
abo e the soffit of the arch. The
lower ribs or tubes of the arches
spring from the piers at their origi.
nal level, consequently the arch has
four feet less versed sine or rise than
before. To lessen the grade of the railways it was necessary
that the tracks should descend each way from the center of
the middle span. This wouid cause them to fall below the
centers of the side spans, to avoid which the level of the
springing of these two spans has been lowered eighteen
inches at each abutment. That is, the ends of the arches of
the side spans resting against the abutment piers, will be
eighteen inches lower than the other ends which rest agninst
the channel piers. These arches, like the central ones, have
four feet less rise than as originally designed, and by lower-
ing their shore ends, as stated, an additional gain of nin'e- inches
depression is obtained at their centers, by which the gradients
of the tracks are proportionally lessened towards the ends of
the bridge.

Raising the tracks to the hight of the centers of the arches
will unquestionably improve the appearance of the structure,
and it is gcnerally conceded that the alteration in the level
of the springing of the shore ends of the sido spans is like-
wise an architectural improvement. The effect upon the eye
caused by it, will be somewhat similar to that produced by
the camber of the bridge.

Of course these changes Involved the necessity of revising
the former investigations and results, so as to nscertain the
difference in the straing, and to determine the alterations re.
quired in the sectionnl arcas of the various members of the
structure, when thus modified. An entirely new set of detail
and general drawings was likewise required in consequence
of these changoy,

I'he view of the bridge in our engraving ig n very correct
representation of the structure, ag it has been definitely de-

THE HARVEY TORPEDO

little consequence to her when bow on. The casing of the
torpedo is made of stout timber strengthened with iron straps
at the endsand sides. The torpedoes are of various sizes,
according to requirements; the one we have illustrated mea-
sures four feet six inches in length by two feet in depth and
six inches in width. The torpedo, when being towed, has
divergence of 45° from the line of progression of the vessel
towing it, which is due to the vertical plane of the torpedo
being thrown at that angle by the manner in which it is
slung. The tow line is seen at A in the engraving, BB
being the slings which enable the operator to diverge the
torpedo alongside the enemy’s ship in meeting, parting, or
crossing, whichever method of attack is adopted. C is the
line by which the operator withdraws the safoty key after
the torpedo is well afloat. D is the top firing lever, and B,
the side lever, either of which, when pressed, acts upon the
after top lever, ¥, which, pressing down the exploding bolt,
G, fires the charge. The top lever, D, acts dircetly upon the
after top lever, the side lever being connected to it by means
of the lanyard, H. This lanyard is reeved through the after
top lever, and on to studa on the top lever, ag o precaution
iguinst # back hit, which might part the levers, although
such o hit could hardly happen, The oyes, D L, are for the
purpose of attaching ropes for lifting the torpedo about,
The oxploding apparatus, the firing bolt of which is seon
at G, congiats of a tube containing one chemical agent and
bulb holding another. The nature of theso chemicnls is
such that when they combine violent combustion enguos,
which oxplodes the charge. Its action 18 ns follows: The

after top lover forces down the exploding bolt, the bottom of

b

squares, and the contents as the cubes, a very slight increase
in the dimensions would give a great increase of charge.
The present charge, however, is considered ample with refer-
ence to the conditions under which it is employed, and the
torpedo as at present made isof a very manageable size.
The highly dangerous character of this torpedo demands
that every precaution should be adopted to insure the safety
of the operators. With this view Captain Harvey has de-
vised a safety key, which is inserted through the stem of the
firing bolt, G, and to which is attached the line, C. This line
is attached by a split yarn to an eye of one of the iron straps
on the side of the tarpedo. When the weapon is clear of the
operating vessel, the key is withdrawn by slacking the tow
rope and holding fast the safety key line, which breaks the
yarn and withdraws the key, which is then hauled on board.

It will be observed that two buoys are attached to the tor-
pedo, and these are sufficient to insure its flotation at any
given depth. They are attached to the tow rope, A, on the
further side of the thimble, K, to
which the slings are made fast. The
tow rope passes through the thimble,
and the buoy rope through a large eye
fixed to the upper part of the torpedo.
The object of this arrangement is to
enable the torpedo to be cut adrift,
should the necessity arise. The tow
line being severed on board the torpedo
vessel, the torpedo would at once sink,
‘he line passing through the thimble
and the eye, and, being attached to the
buoys, could be afterwards recovered,
Such an emergency might arise from «
missfire in the torpedo, which wounld be
dangerous to haul on board, but whiclt
would thus be casily cut adrift. The
torpedo can be used cither by day or
night, the latter time being preferred.

In operating with the Harvey torpedo.
a small vessel of great speed is used,
from which the weapon is launched.
The tow line is paid out from a drum
fitted with a strap brake, the safoty
key line being run out from a similar,
although smaller, apparatus. The torpedo on being set afloat
at once diverges at an angle of 45° from the ship, and is thus
readily towed against an enemy’s vessel. It offers but little
resistance in towing, and the experiments at Portsmouth,
England, against the Royal Sovereign, and further experi-
ments with the Pigeon at Plymouth, with blind torpedoes,
showed that contact was invariably made low down, in some
instances near the keel. The exploding apparatus never
failed when proper contact was secured by a reasonable
amount of speed in the torpedo vessel. Wo may here men-
tion that this torpedo can be so arranged as to be fired by
clectricity if desired, a special circuit-closing apparatus hav-
ing been designed for that purpose by Captain Harvey. In
changing a mechanical to an electrical torpedo, the explod-
ing bolt and its casing are taken out, and a tube is inserted
containing the weans of effecting electrical communication
with the charge. Thisarrangement of the torpedo, however,
is not so perfect ns the mechanical, inasmuch as the firing
wires are linble to bo broken, should too great a striin be ac-
cidentally brought upon the tow rope containing tho insus
lated wire. 'This torpedo is considered to be one of the most
effective now in use,

Wi are pleased to learn, through our consul at Aﬂphl\\'ﬂ".
Chas, Erasmus Perry, Esq., that Mr. Charles B, Stewart has
been appointed Master Mechanic of the Panama Railrond
Clompany, Mr, Stowart has been connected with the mechun:
ical dopartment at Aspinwall for a numberof years, and the
appointment is hig reward for abilities which the company

rightly apprecinte.
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WOOD-BORING BEETLES,

nY PROFEASON M. O, 1. DAY,

Nature has, st all times, to preserve carofully the balance
of power among Lor subjocts, =0 that sho may ovorywhore
maintain the largest possible amount of life, Shoe Is full of
contrivancos tending to this end, and has coordained the
varled conditions of existence so beautifully, that her sys
tom is solfrogulating, She wastes nelther hor material nor
hor tims,  We havo alrondy seen that it is arule in her econ.
omy that docaying substances should not only be speedily
mado nway with, but that they should, even in the process,
aflond sustenance to many forms of life,

It is also n matter of fact, that every plant and every ani.
mal s perfeot according to its Kind, that is, not in itself, but
in its relation to the rest of the design of which it forms an

ened by bolng ““sunk to the oyes in the thorax M tho ghort:
antennm and small logs; £
thelr peculinrly metallic hues, will enable oven the unscien.

disproportionally enlarged sogment :
body of the white limbless grub equally distinguishes this
Every one who hasx ever

from the larva of other beotles,
bad the euriosity to examine the contents of the perforations
in firowood, mu:‘l ofton have notieed these odd-looking wrubs;
for, ns Harels says, of our native species, * pines and flrs peem
particularly subject to thelr attacks, but other forost troes do
not excapo, and even froit troos are froquently injured by
Nor can tho oxtent of the mischiof thut these
croatures do be appreeiated without recognizing the fact that

these borers.”

thoy live for several years in the grub state, incessantly de-
vouring the wood, hollowing in all directions the soundest

itom. Every organism, therefore, directly or indirectly, liv- | parts, and undermining the vitality of the portions that they

ing or dead, sooner or later, has to contri.
bute to the existence of many othors, It

muy appoar at times that some species, en.
dowoed with an pxcess of vitality, contra.
vene this law; they obtain a scemingly un.
due predominance over surrounding races ;
without supporting their share of attend.
ant lifo, they tramplo out, as it were, that
of others. But this specisl exuberance is
only temporary; it obtains for such forms
n firm establishment, insuring them a pro-
longed existence among the host of foes
that ultimately will prey upon them, so
that this overrunning and killing off of
woaker species, by one of greater vitality,
rosults eventually in the appearance of new
forms, better suited to the latest of the ever-
changing and progressive conditions of this
continuous creation. Such species are not
merely heralds of the new introductions,
but they are an absolutely essential com-
missariat department sent on ahead of them,
We find all these points illustrated in the
history of forest life, Trees past their prime
must be rapidly disposed of to make way
for more vigorous growths;incoming forms
must be of the strongest to insure their
foothold, all weakness must therefore be
killed off. On the other hand it is equally
desirable that those species which have
played their part should be finally extir.
pated. All these needs are made the means
of support to a vast variety of organisms,
vegetable and animal. The fungi and the
higher plant-parasites, as the mistletoo, the
orobanches, and the orchids, sap the
strongth of the vigorous tree, or derive their
growth from its decay, and their work is
ghared and expedited by a vast host of in- .
goct lnborers. In their turn, the wood.inhabiting popula-
tion feeds a great varicty of birds; the woodpeckers and the
treecreepers, the tomtits and the wrens obtain a large part
of their subsistence from the insects that live under the bark
or whose grubs bore deeper into the wood. The insects
which, in their larval and even in their perfect state, bore
into wood, belong to several orders, and every man has a
more or less direct interest in a knowledge of them and their
habits. But it is among the coleoptera, or beetles, that we
find the most sbundant authors of internal injuries to both
our forests and our orchards. Nor do their ravages cease
with the living state of the wood, for, as all of us know to
our cost, our furniture, the timbers of our houses, and the
lumber in our yards, are subject to the attacks of a variety of
foes. Nature, while she is fully capable of withstanding the
attacks of man, pays no heed in return to his especial inter.,
ests; her servants have been instructed to destroy the sap-
less wood, and they do so regardless of the uses to which
human beings may wish to put it.

The practical use of entomology has been over and over
again illustrated, by the history of Linnmus and the ship
timber in the Swedish dockyards; but the story is significant
mather by reason of the unwonted recognition of the valae
of natural science wrung from “ practica:” and “ great " men
by the Upsala professor, than from being by any means an
exceptional case of damage by insects, or of a remedy sug-
gested by the intelligent study of their habits. Among the
beetles which pre-eminently rank as timber borers, while in
the grub state, are the buprestidans. This family belongs to
the group of serricorns (saw-horned), s0 named because the
tips of the joints of the antenn® usually project more or less
on the inside, somewhat like the teeth of a saw. Harris
adds: “ The buprestis of the ancients, as its name signifies
in Greek, was & poisonous insect, which, being swallowed
with grass by grazing cattle, produced a violent inflamma.
tion and such a degree of swelling as to cause the cattle to
burst. Linnwus, bowever, unfortunately applied this name
10 the insects of the above mentioned family, none of which
are poisonons to animals, and are rarely, if ever, found upon
‘hﬂ ‘u-‘n

It has been suggested that the Greek name referred to the

beetles (cantharides), and this seems plausible, sl
though it ix just possible that the evil quality of the beetle,
whatever it may have been, so designated, may have been a
fallacy of the vulgar, and the name as absurdly libelous as
those of the gostsucker and of the sap-sucker smong birds,
However this may be, the name is now attached to the kind
of insect 50 woll represented in the accompanying engraving.

“The elliptica) or oblong oval form, obtuse before, tapering

METAMORPHOSES OF THE BUPRESTIS.

do not chance to penetrate, Say quotes an instance of the
emergence of the perfect insect from wood in which the
grub must have existed for at least twenty-two years,

As the distribution of the buprestidans is world-wide, the
total amount of destruction they accomplish in the economy
of Nature must be enormous; and as far as man’s property
is concerned, we only know of one kind of allies over which
he has any control against this insidious enemy; these are
the insect-eating birds, and more especially the woodpeckers,
Unfortunately many of the woodpeckers are possessed of a
handsome plumage, and every boy, attracted by their scarlet
crests, makes the poor bird his aim, Older persons, too, think
the sapsucker, that girdles their apple trees, deserving of
death for the deed ; ignorant that if insects had not takenup
their abode in the wood, the woodpecker would not waste his
time in girdling in search of them; and utterly unconscious
that it has probably been their own neglect of their valuable
trees that has allowed them to fall into such a weak state as
to encournge the attacks of the insects, For although it is
a fact, that insects attack some sound trees, yet it is equally
certain that any even unnoticeable feebleness will at once
produce a condition peculiarly favorable to the development
of insect life. Orchards, therefore, unpruned and unmanured, |
are first-rate nurseries for * bugs."”

It is but a small compensation to us for all the mischief
they do, that these insects afford ornaments to gratify the

behind, and broader than thick:” the head very much short |

theso charncters combined wilhl

tific oyn to recognizo the poerfeet insect ot sight; while u"'j
in the forepart of the

The Wire Rallway,
| Tho practical application of the wire rallway, or tramway,
which consists in suspending a strong wire cable on postsand
rollars, giving motion to the cable by & steam engine, and at
taching the burdens to be earried to the cable, is rapidly ex
Accarding to the Mechanied Magazine, the plan is
now In oporstion at Nevada

tending

We have watched with mach interest the development of
| the wire tramway system of transport, and have from time
to time noticed ita progress. It spread over several foroign

conuntries, and some of our colonies, has been most remarka

ble, no less than forty five lines having already been under.

tnken, most of which are constracted and in sucedssful opera

tion. One of the most remarkable Instances of its succoss s

| that of tho line constructed for the Ebortrard and Aurors
| Company, in Nevada, U. 8, The materials for this line were
forwarded from England late in the autumn of last year,

Innll reached Nevada while the whole of the muun:nh; dis
trict, in which they were to be placed, was

|-n\'|']n|)¢"l in fow, Nc‘\d'!lhl'l"n-, :lurin:

the spring, the line (of nearly three miles in
length) was constructed, and has recently
been put into most suceessful upcmliun.;
telegram having been received by the di
rectors of the Ebertrardt (‘nmp:\n;., in Lon
don, to the effeet that the line was working
gplendidly. On it there are grades of 1 in 3,
and spans from post to pn.-;! of some hun.
dreds of feet. The quantity of material
carried is about 200 tuns a day, and it may
gafely be asserted that the difficnlties of
this mountain country could not have been
overcome, for the purposes of so considera-
ble a transport, by the employment of any
other means. h

Lines have been forwarded to Pern and
Brazil, for sugar cane transport. One has
been opened in Peru, but too late for the
season, and another at St, Kitt's, from which
most favorable results have been obtained.
In Austria, the system has been employed
to the carriage of turf, and in Bohemi; to
the carriage of fire clay from pits, requiring
an ascent of an angle of thirty degrees
from the horizontal.

The Indian Government are now adapt-
ing the system to the development of the
Salt Mines in the Punjaub; and the Span.
ish Government have applied it to a fifteen
mile length in the mountains of Asturias, of
which about nine miles are already in ope-
ration. The War Office have taken a line
for transporting powder casks from the
store at Purfleet to the examining shed and
back again, the inducement being that the
transport could by this means be effectes
without bringing either animal or steam
power within the precincts of the establishment. The power
is to be supplied from a boiler situated at a distance of sey.
eral hundred yards from the powder store. Stimulated by
the rapidly increasing demands, not only of our countries,
but the development of mineral and agricultural produnetions,
| means of transport are now in great demand, and rapidly on
the increase.

The traction engine has received some remarkable im-
provements of late, and promises to aid, if not to frequently
supersede, horses on common roads; but the wire tramway
system has the advantage of not requiring a ready made road
for its employment, and is undoubtedly the pioneer of all ex.
isting means of transport.

-
Freak of Nitro-glycerin.

Nitro-glycerin does not seem to become any more civi-
lized as it mixes in scientific society. We read, in & German
publication, an extraordinary account of the explosion of
only ten drops of this substance, which a pupil in a labora.
tory had put into a small cast iron saucepan, and heated
with a Bunsen gas flame, The effeet of the explosion was
that the forty-six panes of glass of the windows of the labom-
tory were smashed to atoms, the sancopan was hurled through
a brick wall, the stout iron stand on which the vessel had
been placed was partly split, partly spirally twisted, and the
tube of the Bunsen burner was split and flattened ontwards
Fortunately, none of the three persons present in the labom.

human love of finery, not only among semicivilized racss,
but even among the ladies of our northorn world. Wallace
first detected the existenco of an entomologieal prize, “a
grand new beetle ” of this family, by seeing “ ono of its wing
cases ornamenting the outside of a pative's tobacco pouch ;”
thus reminding us that clues to now discoveries are to be
found in the most unlikely places,

- -
Earn what you Spend,

Three fourths of the difficulties and miseries of mon come
from the fact that most want wealth without earning it,
fame without deserving it, popularity without temperance,
respect without virtuo, and happiness without holiness,
The man who wants the best things, and is willing to pay
just what they are worth, by honest effort and hard self
denial, will have no difficulty in getting what he wants at
last. It is tho men who want goods on credit that are
snubbed and disappointel and overwhelmed in the emd
Happiness eannot be bought by the bottle, nor caught up by
the excursion train, nor put on with any robo or jowels, nor
eaten at any feast, It doos not exist in any oxhilaration, ox
citement, or ownership, but comes from the use of the facul

tory at the time were hurt. When nitro glycerin is eansed
to fall drop by drop on a thoroughly red hot iron platy, it
burns off as gunpowder would do under the same conditions ;
but if the iron be not red hot, but yet hot enough to cause
the nitro-glycerin to boil snddenly, an explosion takes place.

—_ ~-
The Vendome Colummn.

The Venddme Column, lately destroyed at Paris by the
crazy Commune, was one of the noblest monuments in the
world. It was erected by the first Napoleon, its exterior be-
ing covered with magnificent historieal lns reliefs, commemn
omtive of French military achiovements, It was made from
the bronze of 1,200 cannon, captured from the Russians,
Prussions, and Austrians. It was begun on the 25th of Au.
gast, 1806, and entirely finished in 1810, Total weight of the
bronze, 600,000 pounds. The expenses for the construction
were as follows :—Melting the bronze, 154887 fr.; weighing
same, 430 fr.; chiscling, 267,219 fr.; the statue, by Chaudet,
13,000 fr.; 33 sculptors for the bas reliefs, 109,000 fr.; sculp-
tured cornices, 80,115 fr.; gencral designs, 11,400 fr. ; masons,
locksmiths, carpenters, and plumbors, 601,979 fr.; architeots,

ties of body and mind,

50,000 fr.; 251,807 kilog."of bronae, at 4 fr., 1003463 fr.;
total, 2 852468 fr., or about $470,500,
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Corregpondence.

The Blitors are nol rew Ma for the op txprasied by their Ovr.
resnondents,

Steam on Cannls,

Musans, Enrrons :—I would like to wuggest a fow plans
which are applicable to this purpose:

1. A long serew fixed to the bottom of the boat and run
by steam or other power.

2. A common paddle wheel placed at or near the center,
and run by stoam or other power, as above mentioned.

8. A sorew fixed and run as the wheel last mentioned,

4. Glenn's patent devico, montioned in Vol. XIX. No. 6,
new sorios of the SCIESTIFIO AMERICAN, G. MANUEL,

Napa City, Cal.

Mussrs, EDrrons :—As the subject of stonm canal propul-
sion I8 now attmeting considerable attention, induced, no
doubt, by the large reward offored to him who succesds in
devising o practical machine for that purpose, it may be
well to give a brief outline of several experiments which we
tried on the Harlem river in 1857, The apparatus consisted
at first of a single lover pushing from the atorn of the boat,
which was worked by a hand lever. This plan was aftor.
wards altered to four pushing rods, a pair working alter-
nately on each gide. This device propelled our boat at the
rate of six miles an hour, making scarcely a ripple on the
surfaco of the water, The boat was twenty fest long and
five feot wide; the engine was of two horse power,  The re-
sults were very satisfactory, and would have been continued
10 ultimate suceess, had there been inducements such as are
now offered for solving the problem of steam canal naviga.
tion. The similarity of our contrivance to that of the trac-
tion engine, which Mr. McKenzie says in a recent issue could
be made available for canal propulsion, has prompted us to
brietly make known our experience in that direction, as the
description of the mode of working the traction engine
seems {dentieal with ours, WLty GUILFOYLE.

New York oity., B. P. FINNELL,

Messns, Eprrons:—One hundred thousand dollars for a
new propeller for use on the canals seem quite a liberal
offer. But it is hedged about with restrictions that are
likely to defeat the object. As I understand it, the condi-
tions are that the inventor must test his invention at his own
expense. Now, as most all new inventions require consid-
erable oxperiment, the inventor must needs have about ten
thousand dollars ready to invest, n sum seldom found to-
gether with brains to originate such an invention. At any
rate, it does not give the poor mechanic the same chance as
his wealthy neighbor, Now, to give sll an equal chance,
could not the State afford to spend ten thousaund dollars in
experiments, mther than any individual? Of course this
should not be done until the committee appointed should"
select the best plan submitted to them for inspection.
Then if the invention proved successful, they might retain
the amonnt, used for experimenting, from the prize offered.

If the Legislature shall so amend this act, I have no doubt
that the invention desired will be forthcoming., Should no
invention which wonld commend itself as practicable to‘the
committee be submitted, then the State would be at no ex-
pense, and o number of individuals would be saved the ex-
pense of experimenting. Joux BAMBER.

Rochester, N. Y,

[We sce no objection to the law being amended as our cor-
respondent proposes.  As it now stands, however, there will
not be much ditficalty, we think, in enlisting capital to prac-
tically test such plans as promize well. —Ebps.

—-
The Erie Canal and its Improvements,

Messns, Epitons :—Your remarks about the practicability
of steam towage on the canal, recall the speculations of men
who are interested in our caval commerce, and for nearly half
& century have been engaged in if.

As you traly say, it is needless to think of any other mo-
tive power than steam ; other powers may, in the process of
time, be discovered, and found to answer a better purpose
than steam; but it Is steam only with which it is best to ex-
periment, To speculative mechanical philosophers we may
leave the subject of applying other ay yot untried and nodis-
covered powers, To steam, and steam applied to the serew,
it is best to limit onr experiments, and it would soem that no
better agent, or application of that agent, Isat present worthy
of consideration, or, for that matter, to be desired,

With eanal boats of the size now in use (220 tun boats),
with their absurd models, steam power is not desirable, The
machinery takes from the boat too large a proportion of its
earrying capacity, and, owing to the box-like model, close
fit in the locks, and excessive draft (leaving but six inches of
water under its bottom in the canal), & spood of more than
two miles per hour is not practicakle, o that, on the wholg,
animal towage, with such boats, is likely to hold its pluce,

What has got to be done, if any improvemont is effocted
in cannl carrying, is this: The locks on the canals have to
be reduced in number, by increasing their lifts, and making
a double set of them, say, 220 feet long, and 27 feot wide, wit),
8 feet draft of water. With locks of this size, the boats should
not exceed in length 200 feet, and in width 25 feet, with a
draft of § feet. Such boats will carry 600 tuns, besides their
engines, ete,, and ean readily be passed through the locks,
Their models should be prescribed by law, o that they would
run eusily through the water.

Well modeled boats, with abundance of power, might be
relied upon for five miles per hour in the canal, and ¢ight or
nine miles in the Hudson river, making the passage from
Buffalo to New York in about four days, ordinarily, giving
time for lockages, g

Tnstead of linlng the banks of the canal with hydraulié ce.
mont, stone walls of rubble, perliaps laid in coment to high
water mark, would bo cheapor and better; and, considering
that a large part of the canal Is now walled up with stone,
would not entail mach additionnl oxpense,

It might, perhaps, bo thought bost to add a foot ta the
prosent depth of the eanal, aftor the locks should be enlarged
~not a vory oxpensive work—and, here and there, an addi-
tlon to the width of the prism, In its most thronged parts,

The question of supply of water would next arise. Of its
sufliciency, there is no doubt, for at all times there is
large amount of water passing from one level to another;
but, If thought best, the number of resorvoirs conld be in.
croaned, at an inconsiderablo expenno,

With the improvomoents suggostod, the eie eanal would
literally bocome o river, and with Ita stonm vessels of 600
tuns, would soeure our State and Now York clty forever
ngalnst any rival route, or mode of transportation, If some
such Improvemont be not adopted, the canal might as well
bo filled up at once, for it is fast loslog It commerce.

Baffalo, N. Y. FORWARDER,

———— e ——
Steam Towage.

Miuggans, Eprrons .—An exporiment in navigation was tried
on the lakes lnst year, and continued this season, which may
yot beeomo of gront importance,

From time to time, for six or seven years, as one after an-
other of the grent passenger steamers on these upper lakes
bocame unprofitable, in consequence of rallroad competition,
tho valuable engines were taken out of them, and sent to the
East and sold, nnd their hulls converted into barges for car-
rying lumber, being towed through the lakes by powerful
tuga, Theso vessels wore profitable, carrying very great
loads and as many, sometimes, as two or three of them were
taken by one tug and towed, in all states of the weather, for
distances of six or eight hundred milos,

The succoss of those vessels was such, that others en-
gaged in the transport Lusiness, have, of late years, had
built large barges, new and strong, for carrying of iron ores,
ete,

Last year, ns is stated above, a gentleman here had built a
great tug of 1,200 tuns, with corresponding power, two low
pressure engines, with 42 in, cylinders, 100 1bs. pressure of
steam, and two barges of 1,500 tuns each, for the grain trade ;
and all three, tog and barges, earry successfully from Chica-
go to Buffalo 140,000 bushels of wheat—4,200 tuns, dead
weight.

This tow, ag it is termed, makes, on an average, ten miles
an hour, in all weathers, Now and then time is lost in very
bad weather, but they do as well as other vessels, without
tows,

The barges carry about eight men and boys, all told ; they
have each three short spars, with fore and aft sails, of very
heavy canvas, as casily handled as a pilot boat, though they
carry their 1,500 tuns; their tow line is a steel wire rope,
which cannot (practically) be broken.

Is not this fact one which is worth commenting on in your
journal? and why cannot this system of towage be introduced
on the Atlantic, first for coasting, and eventually for trans-
atlantic voyages?

The cost of transportation or freighting by tows is said to
be” about half what it is by sails or steam vessels, so that
freighting by towing, at the nett cost of what it costs sailing
or steam vessels, pays a large profit. So says rumor.

Buffalo, N. Y. FORWARDER.

— - —
Invention versus Discovery.

Messns. Epitors:—On page 324, carrent volume of the
SciexTiric AMERICAN, I find an interesting article entitled
* Some Useful Suggestions,” in which, after giving some val-
uable hints, the writer concludes as follows: “ I have no op-
portunities to experiment in any device, but if my sugges-
tions should prove new and valuable, [ hereby zive notice to
the patent examiners that I claim them as mine: and if you
print this, they will have been published in a public journal,
and no one can claim them."
= I hold, Messrs, Editors, that the ead and aim of all good
men is 1o benefit their race; and the writer of the above,
with many thousands of other good men, believes that a
valuable iden should be used by mankind free from all claims
of roynllies to the discoverer. In this I am perfectly willing
to concur, But the question arises, can the world be bene-
fited by gimply advancing crude ideas?

Supposing that the writer’s object be fully secured, and the
patent law excluded all persons from using the ideas and re.
ducing them to successful application, would not the result be
rather a logs than a gain? Who would spend time, labor,
of money, In making theexperiments which your corres-
pondent has no opportuuity of making, if no reward could
be gained ? SBuppose that a law existed by which all precious
metals (when suggested to exist in o certain locality by the
learning of somo geologist, and the suggestion were “ pub-
lished in o publie journal”), all gold or silver mined should
be public property? Would men mine? Would they ex.
pend time, labor or money? Wonld they risk their lives to
bring the preclous metals to light, smelt and coin them so
that they might casily be divided among their fellow men?
1, forone, doubt if such generous men could be found.

Much stross is laid upon the fact that scientific men frecly,
without charge, give up thelr discoveries to the world, Yet
1 find that when Liebig, after giving us the discovery of his
Bxlractum Carnis, oxporiments on its production on a large
scale, he securos to himsolf o portion of the benefits to reim.
barse him for his outlsy, And yet Baron von Liebig has ex.
perimented on giving some of his valuable discoveries free to
the public, but soon found that the people were not benefit-

ed as W wished. For instance, his malt sirap, for which he
published the receipt, was made by in wuch & man.
ner that it failed to have the which ita diseoverer
claimed for it; and Liebig was compelled to publish ths names
of two or three chemists who made it under his special |
pervision. Professor Horsford has given to sclence n
valudble discoveries, but when he inventod his
bread preparation, nothing but the socurity of n patent
lave brought its benefits into household,
When a scientifie traveler in 8outh America finda n plant
resembling our domestic potato, 1 can understand how he
would examine the same, test its quality, and publish the
discovery to the world frec of churgo. But whon & farmer
han plowed his fleld in early spring, bought the seed, liosd,
tended, and watched the plant, would you sk him to GI&
his potatoes to the nearest city and divide them smong its In.
hobitants? It is the same with inventions. The true lumu'
tor does not earry an idea to market, but farnishes the world
with the practical and usefal application of concentrated
thought, observation, and experiment. Believing in the e
curity of the patent issued to him, he spends his time, labor,
and money for the benefit of mankind, hoping to reeelve
n wmall share of the general benefit, to reward him for
labor and anxious care, which none can appreciate who have
not, s your humble servant has, spent the best part of an ne-
tivo life in the cause, Joserm A, MILLER,
Boston, ' i

e — A — e /
How to Further the Cause of Temperance,

Messng. Epitors —On page 808, current volume of the
SCIENTIFIC AMERICAY, is a communieation on temperance,
from “ Humanity,” Youare in favor of improvements, and
I'nm glad you do not exclude this kind, for it is much nesded,
“ Humanity ” is right as far as he goes, but it is no more than
half way,

Why not educate the boys in the same way? 1don't believe
itis harder to keep boys from drinking than girls, if the right
course be taken. Let them be taught the fact that all aleo-
holie liguors are poison, that drinking is degrading and un-
becoming to any one; that gettin; drunk is an sttempt to
commit suicide (which is true)—let these things, I say, be
taught to the boys as well as to the girls, and then there will
be something accomplished. Without this, but little can be
done.

If every one would take my pledge they would be better
off. Itis that I will neither make, buy, sell, use, nor give
nway, nor cause to be used or given away, either as a beverngo
or & modicine, any spirituous, malt, or fermented liquors, or
any other liguors that will intoxicate (that is, that contain
aleohol), This is strong, I know, too strong for some; but
whoever keeps it need never fear filling a drunkard’s grave
(except it may be with a shovel), or being troubled with
ophidians in his pedal coverings, or even getting any build
ing material in his chapean.

As for alcoholic liquors being used as medicine, T think
they are not necessary.  Dr. Parson, of Pa., says: “ Neither
wine, malt liquors, nor alcohol, are necessary for medicinal
purposes; there are more harmless agents in the laboratory
which have all the virtues attributed to aleohol.” De, Trall
says: “The use of alcoholic drinks always did and alwiys
will follow in the wake of alcoholic medication. All the data
of science, of experience, and of argument, which ecan be
alleged in favor of alcohol as a medicine, can be, with equal
cogency and propriety, adduced in favor of aleohol as a bey-
erage.” Dr. Emlin says: “ All use of ardent spirits is an
abuse; they are mischievous under all circumstances.”

Very many of our M. Ds,, some of them self-styled, will,
either wilfully or ignorantly, persist in using liquors in their
practice, and their teachings cause parents to be very slow
to disallow the:r use. But this is no excuse for them. “hoy
should have no scruples about banishing all liquors from
their homes, and forbidding their nse under all circumstances;
but remember that 3 scruples make a dram, 2 dmams make
one tight, 4 tights make one like to get drunk, and 2 dranks
make one—well, a mere animal,

This matter is of interest to mochanics, as well as to the rest
of mankind; hence, my writing this to you. That it may do
soma good is the wish of

Wauseon, Ohio. LEw Q. BRACIAN.

e
An Ingenlous Contrivance,

Messns, Eprrors:—Being at Annapolis, Md., o fow daya
ago, I visited the Naval Academy, and saw there o most in-
gonious and economical “expedient appliéd to make an air
pump of an oscillating engine, to drive a working model
beam engine, to show and compare the actions of radial and
feathering paddle whoeels, 1learned that this novelty was
contrived by First Assistant Enginoer, Geo. W, Roche, ono of
“the highly scientific corps ™ on duty there under the popu-
lar Chief Engineer, Henry Loo Snyder, who is at the hond
of the Department of Steam Bugineering at the United Statos
Naval Academy.

The oscillating engine is ran by abelt from the line shaft-
ing of the machine shop, backwards, while the valve had the
ahead motion, taking the air through the exhaust pipe, and
forcing it out, by the action of the piston of the engine,
through what had formerly been the steam pipe. The oper-
tion is nunlogous to that of a locomotive engine, which is
forced ahead by the momentum of & trin, while the valve
is operated by the backing eccentrie, A locomotive when
forced shoad by a train, with the baecking eccentric operating
the valve, compels the engino to forco air into the boiler, in-
stead of taking steam from it, as will be shown any time by
tae gage under the circumstances. The whole concern 18
worked by compressed air foreed Into an iron tank.

Philadelphia, Pa, J. A. CARTER,
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HMow Matches are Made,

A corrospondent of the Mechanic's Magazing who has been
visiting an extensive London manufactory, thus describes it:
The factories are situnted in the Fairlield road, Bow, and
dover five acres of lnnd:  Thore are four distinet branchoes of
manufacture carrled on here, namely, that of patent safety
matches, which ignite only on the box; that of ordinary
malohes, of vesuvians, and of wax vestas, Following the
orlor of manufacture, we will first take our readers Into the
yurd whore isa series of stacks of spruce timber, selocted
for ita superior quality and fineness of geain,  This thubor is
used for making the match boxes, which, however, are not
mado on the premises, but afford work to a great number
of women and chiliren, principally in the east oend of
London. Passing by an extensive suite of offices on
the right, wo enter a large building, which is used for a store
for cmpty mateh boxes, At right angles to this is another
bullding of similar slge, appropriated to a similar purpose;
in this and the adjoining store were immense piles of match
and vesuvian boxes, besides hundreds of reams of packing
paper, and thousands of packets of labels of every kind and
pattern.  The subjects of these labels are oxtremely well en-
graved, and some of them wure very tastefully designed.

Quitting the stores, we proceed to the department where
the manufacture of the patent safoty matches is carried on,
which is a very large building. Tho splints, which are sup-
plied to the works in bundles of 1,900 oach, are first propared
by dipyiog the ends in mejted wax, The splints are b in,
long, double the length of the made matehes; the bundles are
placed on end upon u hot plate, by which they are alightly
charred, They are then dipped endwise in a pan of melted
wax, the pan being heated by s steam jacket, and returned
by the dipper to the hot plate; a boy reverses them, and the
opposite end is then dipped in the wax, which is absorbed by
the wood to the depth of about § in. and causes the mateh to
born frecly, One man will dip a8 many as 1,000 bundles per
hour, The prepared splints are then conveyed to machines to
be filled into frames for dippiog in the igniting composition.
These maclines have hoppers into which the bundles of
splints are fed, tho binding string having been cut, The
splints are placed in horizontally, and at the bottom of the
hopperis o brass plate baving a number of grooves, into
which the splints are brought from a frame under the hop-
per, to whicha reciprocating motion Is given. As the splints
fill the plate, they are pushed to the front by a series of
needles set in a bar behind the machine, and are received by
the attendant on the first bar of a wooden frame, another bar
being immodiately placed on the splints to hold them in po-
sition. This process is continued until the frame is filled,
when it con'ains about 2,000 splints.

From the filling machines the frames are conveyed to the
dipping department, The patent composition consists of
ehlorate of potash and other ingredients for working it into
& paste. This paste is spread upon a’ slab to an even thick-
ness of about lin, and the endsof the splints, which project
from one side of the frame, are dipped in it. As the frames
are dipped, they are removed to the drying honses. The
time occapied in drying the matches varies accordingto the
state of the atmosphere; if the air be damp, the matches may
require a day, whilst if it be dry, a few hours will suffice,
‘Wihen one side is dry, the frames are taken back to the dipper
and the opposite ends of the splints are dipped, and the
{frames returned to the drying rooms. When the second side
is dry. the frames are taken to the boxing benches, and the
double enaed matches are dexterously removed from the
frames and placed in a pile by the side of the box hands.
The operator takes in her hand what she judges will be
enough when cat to fill two boxes, and her indgment rarely
fails her. The matches are placed in a grooved rest, the cen-
ter of the handful being placed exactly under the knife,
which is brought sharply down, cutting the matches throuzh,
the end of the blade being fixed by o pin as s center on
which it turns. The operator first seizes one and then the
other half of the bundle of severed matches, and places
each in a box, = pile of boxes being ready to hand beside her.
From the filler the boxes are carried away to another depart-
ment, where the patent composition is laid on their outsides.

And here it may be as well to explain what to many is a
great mystery, namely, how the safety matches are made
1o ignite only on the box. The secret of this real safety de-
pends simply upon the circamstance that, instead of ignition
being produced by simple friction as in the ordinary matches,
it i the result of chemical combination, one material being
placed on the box and the matches being tipped with an-
other. After the composition has dried on the boxes they
aro carried to the room, where a number of girls
are engaged in wrapping the boxes in paper and forcing them
into pareels. From this room, they are passed on to the
packing coom, where they are packed in cases for the market
or for exportation. In another part of the safety factory are
throe vertical boilers, which sapply steam to the engines
which drive the various machinery. They also supply
#team to heat the wax for the first, and the composition for
the last process of dipping.

* There are two buildings in which the ordinary matches are

md.. The processes carried on in them are much the same

the patent safety match factory. The onds of the
are dipped in wax, they are then taken to the frame

t from thatused for the safety matches, and

! g'? building, their manufacture belng
ae ag that, of matches, with modifications in the

The lnst process wo have to describo is that of making
wax vosuws, which is carried on in another sod separate
building having threo stories,  The basement is the wanu.
facturing dopartment, the ground and upper floors belng
unid respectively for boxing and packing the vestas, and for
stores,  Proceeding to the basement we find the following
process belng carried out: The balls of cotton forming the
wicks of tho vostas aro placed to the number of twelve ina
box with divisions, one in each division, The ends are then
attnched to n winding drum, about 81t, in diameter, on which
the twelve lengths of cotton are wound, The ends are then
passed through a frame having twelve holes and go through
n silver trongh of melted stearin and paraflin, and fastened
to anothor revolving drum at the opposite end of the build-
ing. This latter drum belng set in motion unwinds the wick
from off the first drum and winds it on to itself, tho wick
having pagsed through the troogh and taken its first coat of
wax, This process is repeated until the surface of the taper
is smooth and clear, The winding drum No, 2 is then re-
moved to a cutting machine, where, by an ingenious auto-
matic arrangement the lengths of taper are drawn off the
drams, cut into any required length accordingly as the ma-
ching is set, and passed into frames ready for dipping.  As
the frames are filled they are taken to the dipping depart
ment and thence to the drying rooms from which they are
removed, when the vestas are dry, to the box filling and
packing departments on the ground floor, The stearin is
first melted in an enamelled vessel, which is steam heated
and from which it is supplied to the silver trough, The
reagsons for these precautions is to be found in the circum.
stance that the stearic acid acts injuriously upon the baser
metals, and vessels made from them are therefore useless,
Even the enamel is begioning to be caten away at some
places near the top of the pan,

Such then are the details of one of the most extensive
manufactures of the present day, but the full extent of which
to be realized, must be séen. Figures can convey no adequate
idea of its extent, because it involves o many processes,
The annual production of matches is counted by millions,
which are scattered over all the known world. The waxed
taper, from which the vestas are cut, is made by the mile.
The hands directly and indirectly employed by the Messrs,
Bryant and May, may be numbered by the thousand, and be-
sides the works we have been describing, they have extensive
warehouses in the Mile End road.

e
How Printing Ink Is Made,

It is not very hazardous to ansume that a great many per-
sons who have handled printing ink all their working lives
had no very clear idea as to how it is made. A vague notion
of lampblack and varnish possesses them; but if asked just
what ingredients enter into the compound, and how, and in
what proportions they are put together, they usually find it
difficult to give a satisfactory answer. With the purpose of
dissipating the gencral ignorance as to a point which all
printers, at least, should be familiar with, we, says the Record
(Boston), went out to South Dedham, recently, and took a walk
through the famous ink works of George H. Morrill. And a
very dirty walk it was too. Lady visitors to an ink factory
are advisoed not to wear their white piqué dresses, and gen-
tleman will dowell to put off their white linen suits before
before passing the inky portals of the establishment. An-
other plece of sound advice to visitors is, don't touch the door
handles; let your guide, who wears gloves that seem appro-
priate to his Satanic Majesty’s fingers, do that service for
you. Keep your hands in your pockets, and retain your
coat tail within a limited sphere, and you will come out
without serious spot or stain.

There are five separate buildings belonging to the works,
the whole containing nearly one million bricks. No. 1 is
called the grinding room, 30 by 40 feet and two and a half
stories. Here are the Bogardus patent mills for grinding the
ink, ns described further on. In this building is a water
wheel of 35-horse power. No. 2 is the engine room, 30 by 18
feet, containing a steam engine of 27-horse power. No, § is
the varnish buoilding, 45 by 40 feet, containing 14 set kot-
tles, three of which are each of 1,200 gallons capacity, and one
of 1,500, Here are also three mixers of 1,400 pounds capacity.
No. 4 is used for the manufacture of oil, and contains two
large stills weighing 6 tuns each, 3 kettles holding 1,500 to
1,000 gallons, and a tank holding 3,000 gallons. In building
No. 4,the oil is boiled in two large iron tanks, Besides these
thero are eight .ampblack houses, with one oil tank of 20,000
gaHons capacity and five of 2,000 gallons. The oil from
these is fed through a pipe into furnsces, and then burned,
the flame being conducted into the lampblack houses, where
the smoke is condensod and forms the lampblack, falling on
the floors like a black snow storm,

The essential ingredionts of printing ink are varnlsh and
lampblack, The varnish is made by boiling or burning lin.
seed oll, and mixing erude turpentine and gum copal. Lamp
black is a fine soot gathered from the smoke of resinous sub.
stances. The substance used in Morrill's factory is resin,
and a heavy petrolenm oil.  To the soot gathered from the
flames of these is added a certain amount of spirit, on the
quality of which depends the finenesh of the black,

The varnish and lampblack being mixed, they are put to-
gother into mixers, and thoroughly amalgamated ; the com.
pound is then run through breaking rollers, and finally
through eccentric mills, in which the nk—for it Is Ink, at
this stage™—is ground fine. It is then put into barrels and
kegs, and is ready for use. Beforo it is turned into the
mixer, the varnish is run through a strainer having 100
strands to the inch—tho netting surrounding the sides of
the strainer, whose bottom is perforated, so that all dirt snd
foreign substances sink and pass off, while the varnish passes

through the strands, clear and pure. Dirty as an ink factory
is, the most serupulous cleanliness is roquired in handling
and packing the ink—the barrels in which it is put being
free from all dirt, )

The color of printing lnk depends on the quality of the
lsmpblack used in its composition; the working quality de-
pends on the varnish, So that in order to make good ink,
the greatest eare and skill must be exercised in the manufac-
ture of these ingredients, Most people would natarally sap-
pose all lampblack to be alike and of & uniform hue; but at
Morrill's factory may be seen specimens of the substance,
which contrast in color ns strongly as o hieap of sand and a
raven's wing, The best lamphlack inof an intense and glossy
black ; the poorest qualities of a duoll brown. Many manu-
facturers use the same quality of lampblack, and & poor
quality, in all kinds of ink, Mr. Morrill does not, and in
consequence his fine grados of Ink are recognized as the very
best made in the country, Thore are secrots connected with
his manufacture and manipulation of materials, which have
an important bearing on the quality of his product ; but these
of course, it would not be proper to disclose. His policy,
which has been so remarkably successful heretofore, is to use
the best materials in the most scientific manner, and to avail
himself of the knowledge acquired in long experience to
make constant improvements in his modes and processes, and
consequently in the charmcter of his ink. He makes inks of
various kinds, varying in price from fourteen cents to five
dollars per pound. Hisaverage daily product is 2,000 pounds ;
but when the works are run at nights, as frequently happens,
this is increased to 8,000 pounds. Extensive enlargements
and improvements are now in progress, which will enable
him largely to increase his product.

-
Embroldering by Machinery.

In the early history of almost every manufacture there is
nearly always an amount of almost romantic interest that
no outsiders would expect from seeing its hamdrum or every,
day working. This is the case with the recent and compar-
ative new art of embroidering by machinery. In 18278 a
certain M. Heymann, of Mulhouse, introdaced into Switzer-
land a machine for producing sewing or longstitch embroid-
ery work. A St. Gall merchant advanced sufficient fands
for making ten or a dozen such machines; and after the
usual changes and improvements, very fair results were ob-
tained. Forty-odd years ago, however, an aversion to labor.
saving machinery, even amongst comparatively well educa-
ted people, was one of the economical fallacies of the time;
It was difficult to obtain labor, and many people conspired
to impede the employment of the machines and their pro.
ducts, In the end the St. Gall capitalist lost all his for
tune, becoming a bankrupt, while the machinery was taken
to pieces and thrown into a heap.

Not less than twenty years later a nephew of this same
Swiss merchant conceived the idea of sorting these pieces,
and erecting them according to the dim memories of his
childhood. After considerable trouble he at last succceded.
With much shrewdness he kept his undertaking secret,
sending the embroidered work to foreign markets as hand-
made embroidery. By his ability and good fortuns he ra-
pidly prospered, gradually increasing the number of his ma-
chines, but keeping their construction secret, as patents are
not granted in Switzerland. At last his success attracted at-
tention,  Others wished to embark in sach a prosperons
trade; the difficalty consisted in procuring machinery. The
successful manufacturer was natarally not desirous of coms
petition, and, in the meantime, the machine shop whers the
first machines had been made for M. Heymann had passed
into other hands, the new people knowing nothing about it
At last, after turning their drawing office upside down, some
of the detail drawings were fished up; and, with the aid of
these, the construction of a machine was begun. Slowly and
with much difficulty, the missing parts were bit by bit added,
and the first machine was satisfactorily got to work. This
proved a fortune for the machine shop. Orders for these ma«
chines flowed in, the factory was enlarged, but still could not
keep pace with the demand ; other shops sprang up for mak-
ing them, and also got full of work. It is now estimated
that there are about five thousand machines of the kind in
actual work for the St, Gall market, making nothing but
“bandes” and “ entredewr,” while many hundreds more of
such machines are erected every'year, On an avemgo each
machine works threo hundred or more needles, which will
give an idea of the power of production. This branch of
manufacture has, in fact, now grown up into one of the
main staples of St. Gall. Chainstiteh embroidery, st
to be five or six times as important, is still almost exclusive:
Iy made by hand ; and manufactarers are wﬂw for
a machine as good us that for long stitch. The bel
prospect has tempted many inventors; somo have succeoded
in making littlo machines with one noedls, but this Is not &
commercial machino.—The Engineer.

————t oD -Sl———

VEGETABLE CARBOLIC AcrD.—Weo read that a plant called
the Andromeda Loschenaultil, growing in the 'W
hills, in Tndia, has boen found to yield earbolic acid. Mr,
Broughton, the Government medical ofticer for the district,
roports that it is far superior in purity to the ordinary pro.
duct of coal tar, being loss deliquescent and freo from any
admixture of noxious concomitants,  As Ita cost is far above
that of the mineral product, and as the latter can be ehemi-
cally purified, tho discovery has no economieal or commereial
value; but it is intoresting wa a botanical and chemical faot,

e D e G E— e
Tue M, & T. Sault Company of Now Haven, Conn., have
had their corporate name changed to that of the Yalo Iron
Works, and are about to enlarge thelr works,
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Improved ¥rictlon Cluteh FPulley,

Our engraving illustrates another new claimant for public
favor in tho line of friction cluteh pulleys. The working
model, which we have seon, operates very smoothly and pow-
erfully, without noise or jar, and the device presents a very
neat compact appearance.

The following is a description of its parts and operation.
A and B represent pulleys attached to a shaft, so that by
the movement of the collar, C, one may be clutehed while
the other may be anclutehed. The collar is shown in detail
at the bottom of the engraving, though, as there shown, it is
adapted to the clatehing of & single pulley.  When used for
two pulleys, it hastwo wedgoshaped projections formed there-
on, placed on opposite sides. The collar has a groove turned
out in the middle, in the nsual manner, for
the shifting lever.

The pulley is shown in detail at L. It
has & projecting rim, I, so that an annular
space is inclosed between this rim and the
exterior or belt rim. This pulley turns
loaso on the “haft, excopt when elutched.

The clutching device consists of a plate
or disk, shown in detail at M, It is cast
with a rim, N. To this plate is attached a
ring, cut apart opposite the point of attach-
ment at H, as shown, the ends formed by
cutting the ring, having projections, J,
formed upon them, which pass through a
carved slot in the plate, M.

On the outside of the plate, M, are pivot-
ed, at K, two bent levers, E. At the
ends of these, furthest from thoe pivots, N\
are two adjusting screws, F, between the -
heads of which the wedgoshaped projec-
tion, D, on the collar, C, enters when the
latter is actuated by the shifting lever,
enusing tho pivoted levers, B, to compress
togethor the projecting ends, J, of the ring,
G. The plate, M, with these attachments,
is keyed or held by sct scrows to the shaft
in sncha way that the ring, G, surrounds
the projecting rim, I, on the pulley, L.

The collar, C, is featherad on the shaftso
that it always maintains its relative posi-
sition with the plate or disk, M, and at any point of its revo.
lution a proper movement of the shifting Jever will force the
wedge-shaped projection, D, between the heads of the screws,
F, causing the levers, E, to compress together the projections,
J, on the slotted ring, G, and, drawing the latter firmly down
upon the projecting rim, I, clutch the pualley.

When the pulley is to be unclutched the shifting lever is
reversed ; the projections, J, then being relieved from press-
ure, the ring, G, expands by its own elasticity, and releases I

Patented, Nov, 1, 1870, by Edwin F. Allen, of Providence,
R. I. For further particulars address the Star Tool Co., Prov-
idence, R. L.
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Electrosmagnetic Motor for Sewing Machines,
The following is a description of an electro-maguetic motor,

as applied to o sewing machine, taken from the specification
of Messrs, Stevens and Hendy, of San Francisgp, Cal., to whom
letters patent were granted last July. The inventors claim
that although they illustrate the invention asapplied to a
sewing machine, it is really capable of
being employed in working various other
machines. It consists in 8 novel ar-
rangement of the apparatus which forms
the motor, and which, according to the
inventors, enables greatly increased re-
sults 1o be obtained from the coils with
the same pulley power. It will be seen
that the armatures drive the needle bar
direetly, without the intervention of lev-
ers or other mechanism : while the feed
movement is also very simply arranged,
and is likewise driven directly from the
armutures

Fig. 1 isa #ide view of the essential
portions of the apparatus; and Fig, 2 is
a vertical transverse seetion of one pair
of coils, and also shows the feed motion.
The following description applies to the
two figures,

A is & case which rosts upon the top
of a cabinet,and serves to concoal por-
tions of the machinery ; it also gorves as
a table for the work ; two pairs of eoils,
Band ¢, are placed go that thelr upper
ends stand just within or at the bottom
of the case, A, to which they are re.
euredd : these colls are placed at such a
distanes apart as to admit of the work
ing of an oscillating beam, D, which is
supported on standards over their cen-
tral line : this beam is balanced mo that the magnets or ar
matures of one pair of colls are connected to o0 end, and
those of the other pair to the opposite end.

The colls are constructed as shown in Fig. 2, being formed
of inmlated wire, coiled to s suitable size, leaving an opon
ing through the center sufliciently large to admit the mag
nets and their armatures. The coil is surrounded by an iron
eylinder, which greatly increasos the power of any given coll,
Outside this eylinder anothor coll may be placed, and this, in
turn, enclosod by another fron eylinder; this gives good ro.
Aults, but not so great, in proportion, as are obtained from a
pingle eoll and eylinder, which the Inyentors consider sufll

cient. The magnets, b and ¢, are made, as usual, of soft iron,
and cach pair of bars united by a plate, d, across the top; or
they may bo formed in one piece, as & UV magnet reversoed,
Tho magnots extend down into the colls about two thirds
of the dopth of the latter, and the armatures,f, arise from
the bottom, about one third of the hight of the coil, this con.
struction also adding greatly to their | ower. The oscillating
beam, D, has one end connected to each of the plates, d, and
from some convenient point on itg length the needle bar, E,
arises and extends forward to the table of the sewing ma-
chine, over which the work passes. From the center of the
beam, D, an arm, I?, depends, and ns the beam oscillates from
the alternato attraction of the magnets, at either end, this bar

vibrates from side to side, striking alternately pins on a vi-
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ALLEN'S FRICTION CLUTCH PULLEY

brating bar, ¢, which is pivoted at the bottom, and which is
also caused to move from side to side, This alternately forms
and breaks contact with the two pole changers, g and %, and
causes the pairs of coils, B and C, to act alternately, thus
moving the magnets, b, ¢, the beam, D, and the needle
bar, E.

The feed motion is operated in the following manner: A
bar or arm, V, extends forward from the end of the beam, D,
and partakes of its oscillations. T'wo standards, m, m, sup-
port a shaft, G, which lies parallel with and a short distance
from the arm, V. At one end of the shaft is an arm, H, which
projects over the arm, V, and as this oscillates it moves the
arm, H, up and down, thus partially rotating the shaft, G,
back and forth at each oscillation. A small crank arm, o, is
fixed to the opposite end of the shaft, G, and the upper end
of this is so attached or connected to the feed plate, p, as to
move it forward and back, raising it at the proper time.

If found more desirable, two or more pairs of coils could

be connected with each end of the oscillating beam, D, but

[JuNe 17, 1871.

IMPROVEMENT IN EXTRACTING SPIRITS OF TURPEN-
TINE FROM PINE WOOD,

An invention patented by James D. Stanley, Washington
N.C., consists in attaching to the retort, or still, two purifiers,
cach containing lime, or other substances, through which the
spirits of turpentine, oil, tar, ete., are passed in the formof
vapor, and after purification carried to condensers, and fixed
in cistorns,

Wire gauzs supports are stretched ncross the fitst purifier,
to sustain or soparato purifying substance or substances. The
second purifier has, at one end, a perforated sheet of iron,
with wire gauze strotched across it, to retain in place the
purifying substance,

The condenxers are of copper, or other
suitable material, and of the form of a hol -
low cylindrical ring. They are fixed in cis
terns, and kept full of cold water, WRE

The retort having been filled or
with pine wood, and water introduced to the
depth of top of grate bars in the furnnee,
heat is applied, underneath the retort,the
draft passing through flnes, over the retort,
and off through the smoke stack; or the
heat may be applied by the introduction of
superheated steam into the ‘retort. The
white spiritsof turpentine now pass off'in
vapor through a valve into the first puri.
fier, into the first condenser, and are thence
drawn off purified and free from tarry odor,

As soon as the spirits begin to show eolor,
the valve is closed, a cock opened, and the
water in bottom of the retort drawn off.
Tho remmnining colored spirits, oil, tar, and
gas, pass off through the second purifierinto
n second condenser.

The pyroligneous and aceticacids retained
in the purifying substances can, it is claimed,
be distilled or separated from them with
less trouble and expense than by’ the or-
dinary method.

The principal advantage of this method
is, however, that by closing the valve, as

soon a8 the spirits passing through it begin
to show color, the firat purifier and contents, as well as the
first condenser, are kept clean, so that white spirits can be
run through them from subsequent charges; whereas, if
colored spirits were suffered to pass through them once,
they would have to be carefully cleaned (a very difficult mat-
ter) before they could run white spirits again, and colored
spirits have to bo redistilled several times to render them
white, or nearly so,

Thus the inventor accomplishes by one process what has
heretofore required several.

——
Jute In the United States,

A correspondent of the Agricultural Department at Wash.
ington speaks of the raising of jute for textile purposes, in
the Southern States, as follows:

“I deem it almost asgreat an acquisition to the country as
cotton itself. It yields one of the cheapest fibers which na-
ture produces, It is raised in India, and, I presume, can be
raised here, for less than one half the cost of hemp, and for
one fourth the cost of cotton. It has
been produced in India for one cent per
pound of fiber. It is woven not only into
gunny cloth and gunny bags, but entors
largely into carpets and many kinds of
tissues. In India, jute has been constant.
1y gaining upon cotton. England has im.
ported from India, of this article, more
than 120,000,000 pounds in a single year;
and we, last year, imported more than
10,000,000, which cost more than $3,000,
000, and sold at the Sonth for $5,000,000,
It is used there, chiefly, to envelop cot-
ton,

“If we had diverted that amount of
labor from cotton to jute, we might have
raised & much larger quantity at home,
and at the same time have increased the
value of our cotton erop,

“The jute scoms to me to be a plant
ndmirably adapted to the wants of the
South. She requires it for bale cloth,
also to divert labor from cotton, and to
omploy the operatives during inclement
geasons in the manufacture of cloth,

“1 presume that the mechanism used
in Kentucky for spinning and weaving
hemp, will be appropriate for jute.”

ELECTRO-MAGNETIC MOTOR FOR SEWING MACHINES.

( the Inventors have found one pair suflicient for all ordinary
purposes,

’ In order to prevent nolse, and diminish the force with
which the magnots and armatures would meet, the arms, V,
| pass through n enso, K, within which are placed elastic
cushions, above and below, and against which the bar strikes
A8 L movoes,

The invontom nlso patent a form of “ switch,” by moeans of
which they are enablod to control the battery powoer, employ
ing either two, four, or any namber of colls roquired. They
do not, however, give any information na to the cost of opo
rating the machine by thin moeans.

These suggestions wo regard as worthy
the serious attention of Southern agricul -
turists. The uses of jute arc annually

incroasing, and thero is little danger of a glut of this valua.
[ ble material,
e S e
DISINFECTANTS TO ARREST THE PROGRESS OF ZYMOTIO
DISEASE.— Weo must strike off at once a whole class of valuable
| ngents which will not meet the requirement of tho case. The
Infections matter is a vapor of fine dust, and it is hopeleas Lo
attempt to combat the virus by non-volatile disinfectants, such
s charcoal, ehloride of zine, ote,  What i wanted for genoral
i purposes is a lguld volatile disinfoctant, such ns earbolio neld,
which after noting on infected surfaces, will pervade tho atmos
| phere, and destroy the flonting virus.— W, Crooks, F.R.8,
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Close of Another Volume,

The next 1sspe of the SCIEXTIFIO AMERICAN closes the first yolume of 1571«
Sabscribers who commenced with the yolume, and paid for half a year, are
reminded that the time for which they prepald will explre with the next
pumber. We hope every one of these six month subworibers will renow be-
ore the 1st of July.
The safest way 1o remit Is by draft on New York, postal order, or check
on some bank, although money s seldom lost when secured in letter and
properly directed. Address MUNN & CO., Box 773, New York.

THE PROPOSED CENTENNIAL EXHIBITION IN PHILA
-~ DELPHIA, IN 1876,

The Forty-first Congress, at its third session, passed an act
“ to provide for celebrating the one hundredth aniversary of
American Independence, by holding an international exhibi-
tion of arts, manufactures, and products of the =oil and mine,
in the city of Philadelphia, in the year 1876." The act speci-
fies that this exhibition shall be held under the auspices of
the Government of the United States, which shall be repre-
gented by a Commission, composed of one delegate from each
State and Territory, to be appointed within one year from the
passage of the act, by the President of the United States,
upon the nomination of the governors of the States and Ter-
ritories respectively, This Commission is empowered to pre-
scribo all necessary regulations for holding the exhibition,
and these regulations the President is authorized to make
public by proclamation, and to communicate to the diplomatic
representatives of all nations.

The project of holding a centennial exhibition was first
suggested by the American Institute of New York, and stren.
wous efforts were made to induce Congress to make the
motropolis the site for the building, but the Philadelphians
carried the majority ; and as the law has now been passed, it
would be better for all parties to submit to its requirements,
and take hold with energy upon the work. We took occasion,
when the subject was first suggested, to point out the im.
mense labor and expense involved in the undertaking.

Such an exhibition, in order to be successful must be ad”
ministered with great executive skill; it must enlist the sym-
pathies and codperation of the leading minds of the nation in

every department of industry. The commissioners to be ap-
,qumd by the President ought to be representative men,
and not politicians.  What we fear is that there will be the
same groedy clamor for office that there always is whenever
an appointment is placed within the gift of the executive,
and that persons will bo smuggled in who are wholly unfit
for the grave responsibility that will rest npon them.

The of each State ought to make sdequate ap.
mﬂnﬂodﬂn’ﬂw expenses of a Commission, upon

shall devolve the duty of bringing forward the best
lustrations of the productions of the State. The expense
w not to be great, ns most exhibitors will prefer to pay
mmummr duties of the Commission

: mbu-mmhunm
whom would devolve the selection of proper articles
on. This committes could be charged with the
ntatintics, and the publication, if necossary,

Srientific &’z\mrrtmn.

ino advisory mmmmmm uf experts upon m\rh wpecinlty, and |
to necopt or reject artieles intended for the Fair, upon tho
decision of such advisory bonrds. Thin wan the courso pur.

sued by Mr, Derby in the caso of the Paris Exhibition, and
nothing was forwarded to Europe unloss it hiad beon reforred
to the highest authority in the land.  Similar action must be
taken here to avold a disorganized mob of poople from monop-

olizing 1l of the space that may be allotted to each State re

spoctively, A mero collection of mouse traps is not what we
wish to see in Philadelphin, but the best products of the soll,
mine, mill, and overy industry that can be sont forwnrd
through the agency of a competent Commipsion,

The State Commissioners ought to bo appointed at oneo in
order that the work of organizing committees in each county,
and advisory boards in the large towns, may bo started pre-
paratory to the collection of material and statistics.

Lot each State vie with each othor in tho generous rivalry
in order to show the world what hing beon the progross of the
Republic in the hundred years of its oxistonee, There is no
doubt that we have *“ builded better than wo knew,” and thore
are vast stores of hidden wealth that wo can know nothing
about, until a competitive examination is mado.

Where all the money is to come from to put up the requi

site building in Philadelphia, we leave in fraternal kindness
to the enterprise of the City of Brotherly Love. The cost of
n structure large enough to hold all that our own people nnd
the representatives of other nations will wish to send, will
be something prodigious. The value of the building and its
contents in Paris, in 1867, was estimatod at one hundred mil-
lion dollars. We do not wish to Intimate to our neighbors
that they will have this sum to raise, but the information is
thrown out as an important statistical fact for the benefit of

8¢ | whom it may concern,

There is no time to be lost in the organization of the local
board of managers, and as soon as they have decided upon o
plan of operations, they ought to be met by the cordial sup-
port of citizens everywhere. The exhibition is intended to
be a national one—it ought to be so regarded everywhere,
and all local jealousies must be suppressed for the genoral
good of the country,
-

REPAIRING ROADS,

This is an operation which is or should be performed imme-
diately after the settling of the ground in the spring. In
agricultural districts it is often deferred till later in the sea-
son. In this case the labor of putting a road in good eondi.
tion is often doubled. It is as true of ronds as of raiment
that “a stitch in time saves nine,” and if for the word stiteh
we substitute ditch, the old saw will be even more forcible
in its meaning,

Winter makes sad havoe in the earth roads which intersect
the country in all directions. His frosts upheave, and the
springs wash out deep gulleys and ruts, and when at last the
reign of frost is over, that which was straight is all crooked ;
level places are changed into alternate rises and depressions,
stones are left on the top, and, in short, these roads become
sloughs of despond in which loaded teams wallow in despair,
and where wagons are left standing for weeks up to the hubs
in mud, simply becaunse it is beyond the power of horse flesh
to extricate them.

If, when the mud has dried, the ruts were filled at once,
and the ditches at the wayside opened, much would be gained,
but as this is generally neglected, the June thunderstorms
have things all their own way. Sluices are filled, bridges
undermined and washed away, and, finally, when the “ road
master” summons the inhabitants to turn out and work on
the road, they find plenty to do. The road is at last put into
passable condition, and remains so till the fall rains and the
marketing wagons again cut them all up, and the snow fol-
lowing hides them from view till the ensuing spring.

That this is only a fair picture of the majority of the roads
in the Northern States, we know from experience; and those
of the South and many parts of the West are even worse,
if all accounts of their miserable condition during the winter
rains are to be credited.

There is, perhaps, some excuse in the pressing work of
spring for the delay in road repairing. Wo believe, however,
that the custom is maintained more throngh habit than ne-
cossity,

An old farmer once remarked to us that there is no other
work done by farmers that pays so well as road making; but
thero are few of them that are far sighted enough to see
that the saving effected by good roads in the current expenses
of repairs in wagons and harnesses, and the increase of loads
which can be carried, pay liberally for the work, which they
do grudgingly, when at Iast it is performed,

-
GUESS WORK AND REAL WORK.

“1 guess that will work,” says A, “1 will try it and see.”
“This will work, says B, “provided that in my reasoning |
have not omitted any element cssential as one of the prom.
ises upon which I build my reasoning and calculations, |
will try it and see whether I have omitted any essontial.”

A represents a largo elass, and B a smallor class, of men,
which together make up the entire group of humanity, In.
dividuals of the first class sometimes blunder upon succoss.
ful inventions, sometimes, by lucky hits, make fortunos,
sometimes entertain correct views. But in all that they do
there is an element of uncertainty, a fecling of Insecurity
that is never allayed except by final results. In blundering
along, they expend money and time, whicle frequontly are
more valuable than what they can hope to obtain by any
success they can achiove. They wander off into by paths,
and finding they are wrong, gueas another is right, and so
keep on guessing through life, sometimes guessing right,
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somotimes wrong, sometimes reaching that which they
sought, but oftener fain to content themselves with some-
thing they did not contemplate in the outset of their enreor,
There are the men who expend all their eapital in erecting
factories, withont knowing where the money will come from
for stock and machinery. They are the men who, whon an
invention is only half completed, stake their all upon its
nuccens, regardless of future contingencies for which they
ean foresoo no provision. They are the men who give credit
without good seeurity ; in short they nre the men who strow
tho shores of 1ife's great pea with wroeks, broken up and
helpless; to bo pitied, but neyer ropanired,

It In n pleasure to turn from this sad pictare to another
and brighter phaso of human charncter, to the class, B, the
members of which never count ehiickens In the shell; to the
men who never guess but reason, step by step, to their con-
clusions, tho men who bave invented the machines and pro.
copnes that have revolutionized the world's industry, the men
who have developed seience and art, Wherever they are
found, whether In sehools, pulpits, counting houses, or work-
ghops, they are doing the real solid brainwork of the world.
They live in no fool's paradise. No false haloes claster
around the realities of life to blind them. No superstition
in necopted by them as a substitute for a belief founded upon
facts and reason. By them every proposition is serutinized
with rigor, and nothing bearing the semblance of truth, hut
false nnder the surface, is allowed to pues unchalenged,

They are men who, knowing truth may exist in human
life and charactor, are not suspicious without reason, but
who nevertheless are seldom deceived, Their faith in truth
is not destroyed by their own falseness. They seck truth
for ita own sake, and search for it eagerly and long, early
and late, but never guess at it, Thelr search is thorough,
systematic, and organized, They are slow to assent to any-
thing lnid down as a general principle, but once assenting,
are steadfast in their adherence, for their belief is founded
upon knowledgo, not guesswork,

The age is at present prolific of this class of men, and their
Inbors are preparing the way for the final emancipation of
the race from ginnt superstitions, and the strong chains of
ignorance. The generality of mankind think the world very
for advanced in clvilization. Indeed, n popular but superfi-
¢inl writer has recontly asserted that the world is suffering
from overcivilization; but the class of men we have de.
scribed, guessing at nothing, see that only the twilight has
dawned upon the civilization of the ages to come. Enowing
that their eyes shall never behold that brilliant epoch in the
history of mankind, they still labor for the generations to
come, blessing the present generation as well.

Well will it be when all men are no longer content with
guessing, but strive to know, not in the sense of passive ac.
ceptance of creeds and formule, framed or thought out by
others, but thought out by each individual. For when all
men really think for themselves, and act upon their conclu-
sions, there will be an end to the poverty, drunkenness, crime
and most of the discases which now curse the human race,

> ——
THE ELECTRIC LIGHT.

The Iight produced from a powerful current of electricity,
under favorable circumstances, is the most brilliant ever yet
discovered by man. By sctual experiment it has been shown
to possess an intensity equal to one third of that of sunlight.
The light emanating from an incandescent piece of lime
under the action of the oxy-hydrogen jet, well known a8 the
Drummond light, cannot compare with it in brilliancy, nor
compete with it in point of economy. Though the first cost
in the preparation of an electric light may exceed that of the
Drummond light, the subsequent outlay is much less.

The light is produced by passing an electrieal current be-
tween two pieces of charcoal a small distance apart, one con.
nected with the positive pole and the other with the negative
pole of a galvanio battery. In order to Keep these burning
charcoal points always at such a distance from each othor as
to produce the most brilliant light, ingenions machines called
* regulators” are used. The principle involyed in the con-
struction of theso machines is, that the nearer the charcoal -
points are to each other, so much greater is the flow of elees
tricity. Now, increase in the flow of electricity in the con-
ducting wire will produce corresponding increase of magnot-
ism in an iron bar which it encompasses; therefore, ong of
the charcoal points is inserted In an iron cylinder, whi
plays froely up and down in the eenter of an '
netic coil.  As this coll exerts an attractive influence
the iron, a weight passing over a pulley is attachod to it,
which, acting as a counterpoise, keeps it in qﬁllﬁhl-
The othor point remains fixed. The result of this armnge-
ment I8 that an increase of distancs between the charcoal
points gives a decreaso in the flow, and M ‘."'
crease in the attractive power of the coll. The welght,
this reason, overbalances the attraction of the Qll.:‘
charcoal point is drawn up until the increasing flow of eloc.
tricity, ea ised by the decreasing distance between the char.
coal points, shall have sufficiently angmonted tho attractive
power of the cail as to restore the equilibrium.

The regulators employed in general use are much more
compliey od, but thelr principlo is the same.

A mackine has been invented in France by means of which
this light may be derived from It con.
slsts of t rows of powerful horseshoo magnets armnged
around :":mw cylinder and having their poles towards
the exis of the eylinder. The magnots are 7 in each row,
in all, and aro attached to a stationary frame. W h
eylinder has affixed a sot of double colls or
all, so placed that, on revolving the cylinder, ﬁ.gg «ﬁ
t-n.whbhmthmd!hbo&b.m in rapid sueces.




392 R

sion brought in close proximity to the poles of the magnots,
altornntely appronching to and receding from them, with
groat rapidity. This canses o succession of almost instanta.
neous electrical fmpulses to be given to the wires colled
around the bars, Connecting this machine with the eharcosl
points nud rovolving it at such a speed as to mako the flow
almost continuous, for the light only shines while the cur-
rent in passing, s stoady lght will bo produced,

1t hins been found, by experiment, that if a spoed sufliclont
to give 200 olectrion] impulses por socond be given to the
maehine, the eye no longer takes cognizance of the intorvals,
and an uninterrupted light is the result,

A curious example of the correlation of forces in shown in
the working of this machine, The eylinder, which is hung
in its bearings so delicately that it would seem possible for
n child to revolve it with case, really roquires a two horso
power engine, owing to certain effecty produced by the action
of the magnets in connection with tho coils,  This foroe ex-
ponded i represented in the light produced; the machine
conveorting force into electricity, and olectricity into light;
a8 in the case of the galvanio battery, the forco resulting from
tho decomposition of zine is the producer of the light,

The uses to which this light may bo advantageously applicd
aro numerous, I8 peculinr penctrating power renders it un.
rivalled for light liouses and signnl lights for vessols. Lot
the darkness bo so groat that it ** can be folt,” its light plerces
it like a great silvery needle, and falls like a ray of hopo
upon the seething ocean, which, but for ita warniug, might
have been the watching sailor's grave,

It has been used with success for illuminating mines.
During the siege of Paris, the Prassians were much annoyed
by one of these lights, which the Parisinna had constructed
and placed upon Fort Mont Valdrien, and which effectively
prevented any hostile movement boing made by the Prussians
under the cover of the night.

For stage effect, illuminating halls, streets, or other publio
places, and for microscopic or magic lantern exhibitions, it
may be used.

The application of the electric system for illuminating
Bergen Tunnel, through which the Erie Railroad and Dela
ware and Lackawanna Railroad traverse, we believe could
casily be accomplished. Its adoption would relieve the
thousands of passengers, which are carricd through this tun.
nel daily, of ti:e apprehension of accident which is irresisti-
ble to most persons as they enter the dark and cheerless
cavern.

1u fact, its uses are so numerous, and its effects so brilliant,
that it is a wonder that it has not been more universally
adopted.

e
SCIENTIFIC INTELLIGENCE,

OCCURRENCE OF AMBER IN BICILY.

It is remarkable that the Romans, who set great value
upon amber, and obtained it at great expense and trouble
from the Baltic, make no mention of the occurrence of this
fossil in Italy. The probability is that they never discov-
ered the locality nearer home. The first notice of the Sicily
deposit was in 1808, The amber is found in eclay, brown
coalike formation, and gray sandstone, referred by Hoffmann
to the chalk period. In color and general appearance it
closely resembles the products of the Baltic workings, the
chief difference being in the species of insects found imbedded
in the gum. These insects belong to the ancient inhabitants
of the earth, and their race is now extinet, Well preserved
leaves of plants, resembling the ferns of the coal period,
have been found in the Sicilian amber. Many thousand
specimens have been obtained from Catanea and Girgenti,
two places famous for their mines of sulphur. A resi.
dent of Konigsberg, Germany, who was recently in New
York, informed us that the search for amber was now con-
ducted apon more scientific principles, and the yicld was in.
creased accordingly. The mines are the monopoly of the
governments, and the privilege of working them is leased to
responsible companies. In this way, the industry assumes a
business shape, and dealers in amber know what to depend
upon. It is not likely that in our older geological formations
we shall discover the fossil gum, but a search for it in more
recent rocks may some day bring it to light. Its occurrence

in a volcanic region like Sicily was unexpected, and hence
the delay in finding it

CHLOROFORM USED IN THIS COUNTRY.

Dr. Simpeon, of Edinburgh, who first discovered the anms.
thetic properties of chloroform, immediately wrote an ac-
count of his experiments to Dr. Charles T. Jackson, of Bos
ton, who st once brought the letter into his Inboratory, where
& number of pupils were at work, and requested one of them
to prepare some of it for the purpose of repeating the experi-
ments, This was in December, 1847, One of the students
prepared a small quantity, and it was administered to him
on the 30th of December, 1847, by Dr. Juckson and one or two
other physicians who were invited to witness the coffects of
the new anmsthetic. There was probably not an ounce of
chloroform at that time in the United States, and it wax
therefore necessary to make it for this trial,  Twentythireo
years later, during 1870, Dr. Edward R, SBquibb estimatos the
total quantity of ehloroform sold for consumption in this
country at 80,000 pounds. About one third of this amount,
say 26,000 pounds, is used for anwsthetic purposes by inhala.
tion. Next, it may be estimated that one and a half fluid
ounces are used or wasted for each administration, and this
would give 200,000 administrations, as a safe estimato for the
whole country during the year 1870, Dr, 8quibb puts down
one death in 6882 udministrations in this country, No chlo.
roform of any importance has been fmported into the United
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States, or exported from it, within several years past, and
there aro but about four original sources of supply,

[The student who prepared the chloroform in Dr, Jackson's
Inboratory in 1847, and was the first in this country to take
it for nnmathotie purposes, wng Charles A. Joy, ut tho present
time Professor of Chemistry at Columbia College, New York.

—Eb#.]

CARBOLIO ACID AND FLEAS,

A correspondent axks, if fleas are not insects? and if they
nre, why earbolic noid cannot be used to exterminnto them
from doga? Wo must remind him of Goldsmith's elegy on
tho death of a mad dog:

Y The man recovered of the bite,
The dog 18 was that died, "

g0 many dogs hiave been killed by the application of too
strong carbolio acid, that the remedy is looked upon ns worse
than the disease,  In modorate quantities, it could ho applied
with safoty, but, ns we remnrked on o former ocension, the
torture of the poor dogs Ik often worse from the acid than it
i from the fleas, Undor any and all circumstances, earbolic
neid must bo used with caution, as it is a powerful poison,

DESTRUCTION OF ANNE MOIGNO'S LIDRARY,

Abbé Molgno, the genial editor of the journal Les Mondes,
mot with o govoero loss during the siege of Paris, He says in
hig puper for March 2, 1871: “I had on Sunday, Junuary
15th, written n severe article about the barbarity of the Ger-
mans in bombarding a city of two millions of inhabitants,
when on Monday, the 16th, a bomb fell into my narrow apart-
ment, and destroyed nearly everything in it, including a
thousand volumes of books” It appears that he had just
loft his study, and higlife was thus providentially saved. As
0 compengation to subseribers for the suspension of his jour-
nsl during the slege, he proposes to send to all who request
it, a copy of some of his printed works,

M, BECQUEREL, SR,, NOT DEAD,

We learn from Les Mondes, of March 23, 1871, that the
venerable Professor Beequerel is not dead, but is still actively
engaged in the preparation of his work on the application of
electricity to chemistry and physiology. It was the London
Athenaum that started the report of his death, and hence
tho sketeh wo gave of his life. It is not often that a man in
his eighty-fourth year displays so much industry and vigor
as tho senior Becquerel,

USE OF DYNAMITE IN ARTESIAN WELLS,

During the sinking of an artesinn well in Holland, the
borer struck a flint rock, very difficult to penetrate; and the
engineers proposed to try the eflects of dynamite as a snbsti-
tute for the drill, A bottle, in which two copper wires were
insulated by gutta percha, containing two pounds of dy-
namite, was let down to the bottom, and fired by a current
of electricity ; a loud report, and the discharge of a large vol-
ume of water from the well, indicated the force of the explo-
sion, and it was only found necessary to repeat the operation
twice to procure all the water required by the engineers,

DEATH OF PROFESSOR STAEDELER.

Dr. George Staedeler, Professor of Analytical Chemistry in
Zurich, Switzerland, died on the 11th of January, 1871, at the
residence of his parents, in Hanover. Professor Stacdeler, in
his early studies, passed through the usual routine of the
pharmaceutical career, but passionate love for the natural
sciences impelled him to enter the philosophical faculty at
the University of Gottingen, and it was here that he laid the
foundation for a distinguished sphere of usefulness, Under
the instruction of Professor Wohler, he applied himself
chiefiy to organic chemistry, and became a frequent contri-
butor to the Annals of Chemistry, published by Liebig and
Wahler. One of his earliest papers was upon the preparation
of chloral from starch. He was appointed Professor of Phy
siological Chemistry at the University of Gottingen in 1851,
and, in 1853, received a call to Zurich as the successor to
Professor Lowig. When the now famous Polytechnio School
was established in Zurich, in 1855, Dr. Staedeler was trans-
ferred to the chair of analytical chemistry ; and upon him de-
volved the task of constructing a working laboratory, in ac-
cordance with the wants of the new institution. The labora-
tory, built under his supervision, wasat the time pronounced
to be the best in Europe; and it has served as a model for
nearly every laboratory that has since been constructed,
cither in Europe or America. Nearly ten years ago, Profes-
sor Staedeler contracted a disease of the heart, while on a
tour in the Alps, and since that time his life has been a con-
stant struggle between failing health and an impatient de-
sire to carry forward important scientific researches., The
ravages of disease finally compelled him to resign his pro-
fessorship, and he returned to the house of his aged parents,
where, surrounded by the friends of his youth, and watched
by the tender care of his relatives, he finally passed nway,
nfter only a few days of gevere illness, on the 11th of Janu-
ary, shortly before attaining his fiftieth birthday, His death
will be a severe blow to the school where he taught, and to
the science which has been so much enriched by his labors,

— e —

A GREAT SPEECH,

It in not often that such solid words of wisdom full from
the lips of man as were uttered by Mr, Peter Cooper, at
the recent Annual Commencement of the institution founded
by him. The oceasion was one of unusual interest on account
of the presentation of an address from the present and past
pupils to the venerable founder of the Union. This address,
unlike most similar productions, wns remarkably well writ.
ten, tendor in the expregsion of affoction, full of gratitude,
benutiful in sentiment, It has beon slegantly engrossed, and
elaborately framed for preseryation in the great reading room
of the Institute, and is in better taste than any bronze statue

or monumental devies could hnyo been.  The thou
grateful pupils say to the world “if you seek a m

look about you," and Mr. Cooper's name and fame is ren.
derod moro secure and imporishable in sueh & way than |

conld be in any other, R g

The remarks of Mr. Cooper, in reply to the presentation ad-
dress, were full of wisdom, and of vati 'd!
o permanent form.  The venerable author would blush to
have his words called s wpeoch, and yet we venture o say
that o gronter specch wan never huard in the wmxm
hinve boen assembled, from time to time, nearly all of the wise
men of our country.  Writers on politieal eeonomy devote
many pages to the elaboration of tho laws of trade, the ques-
tion of demand and supply, the relations of employer and
employed, the rights of property, and the duties of men of
wealth, but Mr, Cooper has condensed the whole matter into
n fow words, and if these words could sink doep into the
hearts of all mankind, we should never ngnin hear of the rich
oppressing the poor, nor of the poor destroying themselves
by “lock outs " and “ strikes.”

We ndvise every manufacturer, every mechanic, every la
borer to procure a copy of this address, and trade unions
could not do a better thing than to have it roprinted for gra.
tuitous circulation smong their members. 1t ought to have
the widest possible circulation, and, to thix end, wo propose
to give the greater part of it in our columns,

Mr. Cooper celebrated his eightioth birthday by making an
additional gift of one hundred and fifty thousand dollars to
the Union, for the foundation and support of a free circula
ting library. This act was all that was necessary to round up
and completo the usefulness of the Institute,

The Inboring poor can now obtain gratuitous instruction
in every department of practical knowledge, aud when un-
able to attend the exercises of the school, ean still profit hy
the benefaction by carrying home with them the book re-
quired for their information. By such acts of benevolence,
and by the gift of more than a million dollars for the free
education of workingmen and toiling women, Mr. Cooper
has earned the right to offer advice, both to the rich and
poor. He shows how to earn a fortune and how to spend it,
He says: “ While yet a child, I learned that ‘ the hand of the
diligent maketh rich,” and whateyer of wealth I have achieved
has been due, primarily, to habits of patient industry formed
at the outset of my career.” ;

He early learned that the great part of the poverty, viee,
and crime which afflict the American people was due to in-
temperance, and he * carefully avoided all alcoholic liguors
as the greatest curse of the young, and the most deadly foe
to domestic happiness and the public welfare,”

de next warns against hastily contracted debts, and sug-
gests the wisdom of trying to keep a little ready money on
hand for judicious investments. Debt is a slavery which
every young man ought to avoid; or, if assumed, ought not
to endure for one day beyond the shortest time necessary to
set him free, “ By shunning intemperance, and practising
rigid economy, he was able to grow in prosperity and wealth,
but the opportunities of acquiring knowledge were so limited,
there being no free day or evening schools, that he found it
far more difficult to learn what he wanted to know than to
be industrious, temperate, and prudent. Hence he decided
that, if he should prosper in the aequisition of worldly means,
to found an institution to which all young people of the
working classes who desired to be good citizens, and to rise
in life, could resort, without money and without price, in
order to acquire that knowledge of their business, and of
science, which, in these days, is absolutely indispensable to
a successful career.”

Mr, Cooper never lost sight of this resolution during a busi-
ness career of nearly sixty years; and all this time, he says,
that he was “ cheered, comforted, sustained and encouraged
by the greatest of human blessings, a diligent, wise, indus-
trious, faithful, and affectionate wife; and by the active co-
operation of his children, who justly regarded, as the richest
portion of their inheritance, that part of his wealth which he
desired to consecrate to the pablic welfare,”

Having thus given an account of the train of circumstances
which led to the foundation of the ** Union for the Advance-
ment of Science and Art,” Mr. Cooper closes with the fol-
lowing eloquent words:

“1 do not pretend to prescribe any standard of expenditure
for others, and I am quite ready to subscribe to the doctrine
thata just and faithful trustee should be liberally paid for
his services, and should not be restricted in the reasonable
gratification of his desires so long as the rights to others are
not thereby infringed; and I desire to give the fullest recog-
nition to the sacredness of private property and the conser-
vation of capital, as for the best interests of society and all the
members thereof; but I cannot shut my oyes to the fact that
production of wealth is not the work of any one mun, and that
the acquisition of great fortunes is not possible without the
co-operation of multitudes of men, and that therefore the io-
dividuals to whose lot these fortunes fall, whether by inheri-
tance or the laws of production and trade, should never lose
gight of the fact that,ns they hold them only by the will of
socioty, oxpressed in statute law, so thoy should administer
thom as trustees for the benefit of soclety, as inculcated by
the mornl law,

“ When rich men are thus brought to regard them:
selves as trustees, and poor men learn to be industrious,
economical, temperate, solf-denying, and diligentin the ne-
quisition of knowledge, then the deplorable strife between
capital and labor, tending to destroy their fundamental, ne-
censiry, and irrefragablo harmony, will ceaso and the world
will no longor be afflicted with such unnatural industrisl
conflicts as we have seen, during the past century in every
quarter of the civilized globe, and latterly on so great &

ey
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gonlo in this country, areaying those whom nature intended
to bo firm allies and Insoparable friends into hostile camps
in which the groat law of love and mutual forbearance is
oxtinguishied by selfish pasgions,  The law of foree, whother
expr. ol in trado nssocintions, proventing other men from
" oxerelsing their unalienable right to labor whore they can
find work, or in combinations of chpitalists seoking by loek
outa to clogo tho nyvenues of labor, nre equally roprehensible
and should novoer be allowed, under any provocation what-
over, to take the place of the divine law: * Whatsoever yo
would that men should do unto you, do yo even so unto
thom ;" nor will such an unnatural and eriminal substitution
over ho possible, if poor men will remember that it is the
duty and thereforo the right, of every poor man to strive to
bocome rich by honest, intelligont and pationt labor, and if
rich men will remember that tho possossion of wealth, which
i the fruit of the general offort, confers no right to its use
a8 an engine of oppression or cocreion upon any clags which
is concerned in its production, Let me then record that,
during n long life passed in active business, I have nover
known any but evil consoquences to all elasses, and especial-
1y to the innocent, to result from strikes, lock outs, or other
foraible mensures designed to interfere with the steady
and regular mareh of productive industry, and 1 feel justified
in an earnest appeal to both workmen and capitalists honeo-
forth to regard each other ag equals and friends; and to imi.
tate the groat example, so recently sot by the enlightened
governments of Great Britain and the United States, in the
gubmission of their differences to arbitration; and not to ex
peet to reform social evils by combinations designed to foree
either side into the acceptance of unpalatable terms, by the
storn logic of staryvation and indiseriminate ruin, Reform, to
be of any permanont value, must be based upon personal
virtue, not force; and it seoms 1o me that the milleninm will
not be far off, when each individual ghall set about reform-
ing himself rather than society, and conforming his life to
the great law of loving God and his fellow.men, While I
thank you, my young friends—I bad"almost said my children
—for this muanifestation of your respect and gratitude, so
touching because so full of love, let me ask you to accept of
this feeble but heartfelt reply asa kind of last will and testa-
ment of the garnered experience of an old friend, whose
days are almost numbered, and who asks only to be remem-
bered as “one who loved his fellow men."”
- -
ELINKERFUES' APPARATUS FOR IGNITING GAS AND
OTHER LIGHTS,

This new apparatus, devised by Professor William Klin.
kerfues, of the University of Gottingen, was vary briefly
noticed in our lust issue. It has, however, so many points of
sclentific interest, especially bearing upon the mysterious
phenomenon known as catalysis, that we this week give a
full acconnt of the invention, as well as the principles upon
which it is based.

The invention consists in the arrangement of a vessel con-
taining a liquid, which, when brought in contact with a pair
of galvanic plates suspended within said vessel, will close
an electric circle and produce a current, whereby a piece or
pieces of platinum wire, held in electrodes that connect with
the said galvanic plates, will be excited to prodnce catalytic
action and ignite combustible matter with which they may
brought in contact.

The catalytic effects of platinum in its spongy, pulverous,
or porous state have been frequently proposed as & means of
lighting gas and other flames; bat, if the short-lived success
of the Doebereiner apparatus be excepted, no practical re-
sults have as yet been attained.

In these peculiar forms platinum is too liable to change to
admit of the long and frequent use required by the exigen-
cies of domestic applications, at least in any of the manners

hitherto proposed. Nor does, in fact, spongy platinum, | part

freshly prepared, ignite common illuminating gas.

These considerations lead naturally to the idea of employ-
ing more durable forms of platinum, such as wire or plate,
and producing the same catalytic power by means that will
not be subject to new objections. Still, there do not, thus
far, seem to have been any proposals or experiments brought
forward in this direction.

The experiments undertaken by Herr Klinkerfues for the
purpose of ascertaining the temperature at which compact
platinum, brought into the shape of wire or plate, acquires
sufficient eatalytic power to ignite illuminating gas, showed
that not even & red heat was required. A platinum wire in-
serted between the poles of a very small galvanic pair of zine
and graphite, without showing the slightest emission of light
in the dark, ignited a jet of glass almost instantaneously, It
is evident, in this cage, as the red heat of the wire is only an
effect of catalytic action, that the galvanie circle is acting in
a very different manner from the former methods, which
effeet ignition by the direct action of the clectric spark,

This circumstance and the hydraulic closing of the gal-
wvanic cirele are the principal characteristics of the new con-
trivances, whose practical value has, it is nsserted, been tested
by numerons experiments; for if a stronger action of the
gulvanic current were required, the power of the battery
would be exhausted in a far shorter time; and indeed it
would be impossible to employ an spparstus of small inter-
for resistance, such a8 zinc and graphite, with a solution of
bichromate of potassa and sulphuric acid, or chloride of sil-
Verand zine with o golution of salt, for months without re-

iewing the filling. At the same time the hydrostatic manner
snd breaking the galvanie circle affords the ensiest
it means of lostantly producing the desired cata-

WMMMM it again st will, for the

#ake of economizing the materials,

Stientific  Amevican,

On this principle of imparting eatalytic powor to platinum
in its compact forms, by means of tho galvanio enrront, the
inventor has had gevernl kinds of gas lighting contrivances
constructed, for which patents hnve buen obtained through the
Scientific American Patent Agoney.

The first apparatus consists of a thin, hollow, glass eylin.
der, of suitable size, closed at the bottom, and coverod by o
plate, bearing on the inside n galvanic pair of wine and graph-
ite plates of small size.

Theso plates are respectively connected with electrodes
that project from the outside of the plate, holding an Insorted
bit of platinum wire. The liquid filling consists preforably
of the well known mixture of bichromate of potagsn and
diluted sulphuric acid, which will be active for a long time,

In order to light gas flames for domestic purposes with
this simple apparatus it is only necessary to incline it sufli-
clently, and, at the game time, hold the platinum wire before
the jet of the gas that cscapes from the burner. But when
the apparatus is placed npright, the plates not touching the
liguid, no galvanic action takes place, and congequoently no
material is consumed by electric nction, so that, it is elnimed,
n mixture of the yalue of a few conts suflices for many
thousand repetitions of the operation,

When the mixture is compnratively fresh, the platinum
wire becomes go far red hot as to ignite a paper mateh im-
pregnated at one end with chlorate of potnssa,

The second application of the same principle is intended
to supply a kindling apparatus for rooms not furnished with
EZns,

Doebereiner's principle for the evolution of hydrogen gas
is worked by the pressing down of a lever, which, at the
samo fime, immerses a small galvanie pair of zine and graph-
ito plates in a mixture of bichromate of potassa and sul-
phuric acid, and thus excites catalytic power in a platinum
exposod wire, to the hydrogen gas jet.

The working of Mr. Klinkerfues' apparatus is said to be
very reliable, rendering it far preferable to Doebereiner's
with platinum in the spongy form. :

The third of the proposed contrivances is intended to be
applied to street gas lights for the purpose of simultancously
lighting and extinguishing a number of lamps from & single
station with the smallest possible loss of gas or other ma-
torial.

Important reasons forbid that the shutting off the gas
supply should be placed far back of the mouth of the burner,
and make it necessary to devise some means for opening and
cutting off the supply from n distance. At first sight the sim-
plest way to effect this would seem to be by stop cocks, con-
nected with electro-magnets, to be worked by galvanic action
from o common station. But, in the first place, it would
hardly be possible to guard against loss of gas and the en-
trance of atmospheric air into the pipes.

Another consideration presents itself in the fact that gal.
vanic batteries intended for the production of caloric must
be of weak resistance, and are, therefore, incompatible with
great lengths of conducting wires, as well as long duration
of galvanic action, if a frequent renovation of the filling is
to be avoided. It is, therefore, proposed to furnish each
lamp post with its own galvanic apparatus, and to make the
galvanic pair touch the liquid only during the short time of
lighting up.

An hermetically closed vessel is provided with a compart-
ment or bell, open at the bottom, so a3 to communicate with
the main vessel, and having a galvanic pair of zinc and
graphite fixed to the cover in such a4 manner that the solu-
tion of bichromate of potassa with sulplhuric acid, contained
in the lower part of the veasel, is not reached by them when
the apparatus is in its usnal inactive state. A pipe leading
to the burner of the gas flame, passes, air-proof, through the
cover of this vessel, and is immersed in the liquid, thus shut-
ting off the outward air from communication with the upper

The latteris filled, above the above named liguid with illum-
inating gas supplied from the gas works, and as the pipe
which passes through the cover is of suflicient length to
hold the hydrostatic column raised by the small and nearly
constant pressure nsual in gas pipes, it takes the place of the
last stop cock in the supply pipe.

By another pipe leading to tho bell from o station at any
required distance, the air in the upper part of the bell can
‘be rarefied, and thus the liguid in the hermetically elosed
vessel can be sucked up, lowering the surface so that the
escape of the gas through the pipe leading to the burner is
first opened, and then, on continued suction, the zine and
graphite plates are reached by the liquid,

At this point the galvanic cirele is elosed, and tho platinum
wire over the mouth of the pipe leading to the burner be
comes heated, and scquires sulliclent catalytic power to
kindle to s flame the hydrogen containod in the gas jot,

After this is effected, o slight remission of the sucking pow-
erin the pipe is made to sink the lovel below the galvanic
plates in order to avold unnecessary oxposure, but without
shutting off the escapo of the gas,

In order to make sure of this effuct on all the lamps
model apparatus must be placed at the atation, corvesponding
in all respects to those of the lamps,

The putting out of the light is effected by opening the
sucking pipe to the access of atmosphoeric air, thus restoring
the previous state of equilibriam, and, at the same time, pro-
venting differences of temperature In differont parts of the
sucking pipes to cause partial suckings, und thus stop the
correspondence in the working of the appamtus on the dif-
ferent lamps,

This apparatus may be attached to any ordinary gas pipe,
and is easily removed, when required, for the purpose of o
revision,
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o gunrd against interruption in the hydranlic connection
of the galvanic eircle by the effect of low winter temperatare,
in either freozing the water of the filling or causing the bi-
chromato of potassn to be crystallized from the solution, it
i# nocessary to employ, during the winter monthg, & golotion
containing n greater quantity of sulphuric acid and less of
the chromate, o mixture that practically is best prepared on
cold winter dayn,

. A W
Lot in the Sunlight,

Mra. Henry Ward Beccher, In an article in the Christian
Union, on mistakes in our houses, specifics the “ exclusion of
sunlight ' as one.  She says:

We wish the importance of admitting the light of the sun,
freely, ns woll as building these early and late fires, could be
properly impressed upon our housekeepers. No article of
farniture should ever be brought to our homes too good or
too delicate for the sun to soo all day long, His presence should
never be excluded, except when o bright s to be uncom-
fortuble to the eyes.  And walks should be in bright sunlight,
g0 that the eyes are protected by veil or parasol, when incon-
veniently intense. A sun bath is of far more importance in
prescrving a healthful condition of the body than is generally
understood, A sun bath costs nothing, and that isa misfortune,
for people are deluded with the idea that those things only can
b good or useful which cost money. But remember that pure
water, fresh air, sunlight, and homes kept free from dampness,
will secure you from many heavy bills of the doctors, and give
you health and vigor, which no money can procare. It is &
well established fact that people who live much in the son
are usunlly stronger and more healthy than those whose oe-
cupations deprive them of sunlight,

<>
Silver Ores from Utah Torritory,

It ig proposed to erect in Pittsburgh, smelting works of
suflicient magnitude to reduce the silver ores from the West,
and g0 save the heavy transportation charges to and from
England or Germany, in which countries the ores are chiefly
at present smelted. A project of this kind is not likely to
Inck encouragement from the Pittsburgh capitalists, and the
operation is expected to commence in the present month.
Thus will be added another important manufacture, and &
new source of prosperity, to the varied and important indus-
tries of Pittsburgh.

Mr. R. J. Anderson recently brought to Pittsburgh,
some specimens of silver ore, which had been taken from
the earth under his personal supervision. The yield of sil-
ver from the mines in question has been as high as eight
hundred dollars per tun of ore; besides a very large percent-
age of lead, enough, indeed, to pay all the expenses of min-
ing, freight to Pittsburgh, and the cost of smelting.

-
How to Banish Fleas.

The Maryland Farmer, s most excellent monthly, pub-
lished in Baltimore, gives the following useful recipe for ex-
terminating fleas: ;

“The oil of pennyroyal will certainly drive these pests off ;
but a cheaper method, where the herb flourishes, is to throw
your dogs and cats into a decoction of it once a week. Mow
the herb and scatter it in the beds of the pigs once a month.
Where the herb cannot be got, the oil may be procared. In
this case, saturate strings with it and tie them around the
necks of dogs and cats, pour a little on the baek and about
the cars of hogs, which you can do while they are feeding
without touching them. By repeating these applications
every twelve or fifteen days, the fleas will flee from your
quadrapeds, to their relief and improvement, and your relief
and comfort in the house,

Strings saturated with the oil of pennyroyal and tied
around the neck and tail of horses will drive off lice; the
strings should be saturated once a day.

-
An Useful Invention om Shipboard.

Not long ngo there was seen on board the timber laden ship
Henry Woolley, Iying in the Victoria Dock, Leith, s useful
but unusual picce of machinery, so far as ships are concerned.
The vessel was making water, and to save the crew the
heavy Inbor of pumping her, a windmill, with simple ma-
chinery was connected with the pumps. When the wi}d
was blowing high, recently, the mill was revolving with great
veloeity, and doing the work well. Such an appliance was
Iately adopted with marked advantage on board an Aberdeen
guano laden vessel, which sprung a leak when she was &
month out at sea, on her voyage from Callao to X‘dﬁ, A
handy carpenter, who was on board, set to work at the sug-
gestion of the captain, and rigged up a windmill which re-
lioved the erew of their extra work, and enabled the crew and
the ship to arrive safe in port. The use of the windmill for
pumping barges is very common in this country, They are
omployed on most of the North Riverice barges that ply be-
twoen this city and the up country ice establishments.
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TERRA CoTTA 1§ GEORGIA—A correspondent informs us
that torra cotta of the finest quality is found near Atlanta,
(a., and is now being worked into drain pipes, chimney tops,
building ornnments, flower vases, garden statuary, fountaing,
ete,

et I B —

WE are glad to hear of the recovery and repair of one of
the Anglo-Atlantic telegraph cables. The British steamer
Seanderia is now fishing for th= wond cablo, and we shall
probably soon snnounce its restoration to efficiency,

e+

THE use of torpedoes for killing fish for manure, on the
co st of Florida, has driven the shoals of fish from the shomw,
and has naturally been resented by the Inhabitants of the
seaboard of that State.
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Tho papor that moets the eye of manufacturers throughout
i United States—~Doston Mulletin, 88 @ a yoar. Advertisamonts 170, » lne.

Wanted —Subscribers 10 the RAILROAD Gazerre, at every
railroad station tn Awerica. $1 8 year; 10 coples for 833, 0 coples for 19

For the best Indin.rubber Weather Strip over invented, ad.
Aress ) Marits Croke, 0 Watnr st 8t Johios, Newfoundland. TFatented s U5

1 wish to open correspondenco with manufacturers of Arte-

wlan Well Machinery: also, Borers of Artesian Wells. J. W. Dunn, Dox
MWMMu

qulity Tompored Comb Plates, Card Cleaners, ote., for
m-amm Manufnoturers. A, & K, 11 8odgwiok,Foughkeopalo,N. Y.

m—'ﬂlo Intest improvod Machinery for manufacturing
MM Horse Nalls, Cat Nalls, Prossod Spikos. Fall partioulnr aro:
senpactty, 010, Witk 1owest onsh prioe. Adidross AdB,, Box &, Porth,Ont,
sgom Square Engine; also, one 15 Horse Horizontal Engine

and Bofter, with Pamp, Moator, and all equipments, nearly new, will be
#old very cheap. R I Norels, near West St Dridge, Paterson, N.J,

For the best 1540, swing Serow Cutting Engine Lathe, for the

1east monty, address Star Tool Company, Providence, R.L

Baxter's Wrenches fit poculiar corners, where no other wrench

will work. Greene, Tweed & Co,, I8 Park Place.

Cutlers’ Grindstones.  Mitchell, Philadelphia,

New Castle Grindstones.  Mitchell, Philadelphia.

Saw Makers' Grindstones. Mitchell, Philadelphia,

For Sale.—A Patent on Steam Mangle, Address P, Rund.-
quist, S Stxth avesse, New York city.

Meotallurgy.—A man with some knowledge of Chemistry, and

the reduction of gold and sfiver, offers his services to any in charge of such
# works. ?zlhmm Addross John Tunbridge, 5 Pacific st.,

A‘unymwd in Boston, by a responsible gentleman, who
can furnish first class Boston and New York references. Address Geo.
Winslow, Box 1368, Boson P.0,

I have a new Machine for Drawing Symmetrical Figures,
and want a partner with money to help in introducing it, Address Van
Leancp; No. 7 East Ninoth st., New York.,

Dinmonds and Carbon turned and shaped for Philosophical
and Mechanical purposes, also Glazier's Diamonds, manufaotured and re-
#ot oy J. Dickinson, 61 Nassan st,, New York.

Blake's Patent Belt Studs, the best and cheapest fastening
for Leather or Rabber Belts. 40,000 manufacturers use them. Greeno,
Tweed & Co., 1S Pu’k Place.

Peck’s Patent Drop Press. For circulars address the sole
manufacturers, Milo, Peck & Co.. New Haven, Ct.

We will pay more money for Brass Turnings, old Brass, Copper,
Lead, and Zinc than any other establishment. Consignments, large or
emall, solicited from all parts of the United States. DuPlaine & Reeves,
P90 S Broad st., Phlladelphis, Pa.

The best Anti-Friction Metal is made by the Tubal Smelting
Works, Phlladelphia, Pa. Buy It sud prove {t.

Railroad Bonds.—Whether you wish to bay or sell, write to
Charles W. Hassler, T Wall street, New York.

The Philadelphia Scientific Mechanics’ Circle will answer any
mechanical question for 3 cts. Address as above, 125 N, Tth st., Pilladelphla.

Experimental Machinery and Models, all sizes of Turned Shaft-
fag, Psper Box, Paper Collar, and Bosom Plalting Machines, Self-operat-
iag Spianinz Jack A h W. H. Tolumrst, Machlne Shop, Troy, N. Y.

Best Scales—Fair Prices. Jones, Binghamton, N. Y.

Steam Watch Case Manufactory, J. C. Dueber, Cincinnati,
Ohlo. Every style of case on hand, and made to special order.

L. & J. W. Feuchtwanger, Chemists, 55 Cedar st.,, New York,
manufacturers of Silicates of Sods and Potash, and Soquble Glass,

For Hydraulic Jacks, Punches, or Presses, write for circular
to E. Lyon, 41 Grand st., New York.

A. G. Bissell & Co. manufacture packing boxes in shooks at
East Saginaw, Mich.

For mining, wrecking, pumping, drainage, and irrigating ma.
chinery, sep advertisement of Andrews' Patents la another columan,

The new Stem Winding (and Stem Setting) Movements of E,
Howard & Co., Boston. are ackaowiedged to be, in all respocts, the most
desirable Stemn Winding Wateh yet offered, cither of European or Ameri-
can masufacture. Ofes, 15 Malden Laue, New York.

Belting that is Bemng —Always send for the Best Philadel-
phils Oak-Tannsd, 1 C. W. Aray, Manufscturer, 3 Cherry s, Poll'a,

Send your address to Howard & Co., No. 885 Broadway, Now
York, aad by return mall yon will rasalys thalr Descriptive Pilce List ot
Walthan Watches. All pricssradaced sinss Febraary 1at,

Asheroft’s Low Water Detector, $15; thonsands in use: can bo
applisd for Jess thaa 81, Names of c2:porations haviang thirty (n use can
bogiven. Sead orcirealar. E. IL Ashcroft, Boston, Mass,

To Cotton Pressers, Storage Men, and Freighters.—35.horse
Eogine and Boller, with two Hydraulle Cotton Presses, capable of proas.

g %W bales an hour. Machlaery first class. Price extremely low. Wm.
D. Andrews & Bro., 444 Water st. New York.

Tin Presses & Hardware Drills. Ferracute Works,Bridgton N.J,

Brown's Coalyard Quarry & Contractors’ Apparatus for hoisting
and conveying material by lron eable, W.D.Andrews & Bro 411 Water st N.Y,

Ameriean Boiler Powder Co., P. O. Box 315, Pittsburgh, Pa,

Twelvehorse Eogine and Boiler, Paint Grinding Machinery
Feed Pamps, two Martia Boller, saitadls for Fish Factory. Wm. D. Aa-
drews & Bro., 410 Water st., New York.

Improved Foot Lathes, Hand Planers, etc. Many a reader of
this paper has one of them. Selling In al! parts ot the eountry, Canads,

Earope, ete. Catalogue free. XN. H. Baldwin, Laconls, N. H.

For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss

& Willisms, sucoessor 10 May & Bllas, 118, 12, and 12 Plymonth ot , Brook-
Iyn, K.Y, #end for eatalogue

Srientific  American,

Cold Rnllrd-&luﬁlng plumn vods, pump rods,Colling pn.doub“’
compression conplings, manutactured by Jones & Langhline Pittabargh,'a.

For Solid Wrought-iron Beams, ete,, soo advertisoment, Ad-
dress Unton Lran MIs, Pitsbangh, Pa., for lithograph, ete,

Carponters wantod—§10 por day—to soll the Burglar Proof
Eash Look, Addross O, B Lacey, 97 I'ark Row, New York.

Glynn's Anti-Incrustator for Steam Boilors—Tho only relisble
preventive. No foaming, and does not attack motals of hollers, Prico %

Woonts por i, O D Fredrioke, 87 Hroadway, Now York,

The Merriman Bolt Cattor—the best made. Sond for cireu-
Jars, TL DL Drown & Co., 25 Whitsey ave., New Haven, Conn.

Prosses, Dios, and Tinnors' Tools, Conor & Mayns, Inte Mays &
Miiss, 4 to B Water b, opposits Falton Perrey, Nrookiyn, N, ¥,

Taft’s Portabloe Hot Alr, Vapor and Showor Bathing Apparatus,
Addross Portable Bath Co, , Sag Harbor, N. Y. (Send for Clronlsr.)

Winans' Boiler Powdor.—15 yoars' practical use proves this
a cheap, efclont, safe prevention of [acrustations. 11 Wall st., Naw York.

To Ascertain whaoro thero will bo ademand for now machinery

or faoturers' 1lew road Boston Commereial Bulletin’s Manufactur-

it Nows of the Imll'm'l Bintes,  Torms #1000 ayonr,

Nueries.

[ W presant Aerainlth a series af inguiriex embracing a variely of toplos of
greater or less gensral interest.  The questions are simple, (€ (8 true, but we
prafer to elieit proctioal anmoers from owr readers, )

L—Mouxtixa Cunomos.—I wish to mount some chromos
and engravings on canvas for framing. Shoald the canvas be dampened be-
fore being tacked on to the frame ? If It should, then must the pleture bo
dsmpened also, and applied to the canvas before the latter s dry 7 Or must
the canvas be perfoctly smooth before the picture s pasted on to 1t? Does
the canvas require to bo slzed with anythiog ? What kind of paste is best ?
and should it be spread apon the canvas or the ploture ? I would like fall
lnstructions for dolng the work. —T, K. C.

2 —TuryiN0 MErALs —Will some one give, from practi-
cal experiments, the proper apeed for the surface In turning brass, copper’
annealed cast iron, oast Iron unannealed, wrought fron, malleable cast irony
annealed cast stecl, cast steel unannealod, cast steel tempered (o ablue, and
chilled cast lron rolls? AL 1L G,

3.—Roacues.—Is there any sure poison for ronches, that
may be nsed without danger to children or domestic snimals ?

4.—PI1oMENT ¥OR GLASS.—I wish a pigment for glass,
something similar to collodion used by photographers, that will dry quick
and hard, and that will not peel off In water. If possible, somothing that
can be put on with a brush and stencll plate,

5.—CIsTERNS AND CrrvNEYs,—What should bo put into a
cistern of rain water to keep It pure and it to drink when necessary #  What
will prevent chimneys emitting a sooty odor? Wil sweepling obviate it P—
E. E, H.

6.—GraDING Drrci.—I intend making a fish pond,and for
the purpose have to tap the river several hundred yards above, Wil some
one advise me how to grade the ditch 2—0, C, H,

7.—GUN BARREL.—Will any one tell me how to prove o
gun barrel to be London fine twist ?—H. D,

8.—Sovr WeLL WaATER.—Can any of your readers tell me
the canso of sonrness in well water? The well is removed from drains and
tmpurities, bat ia the spring It has an acid taste resemdling tartaric acid.
At all times it 1s very hard, and will turn tea very black, more like black dye
than tes; It will make white cloth turn yellow, If left in a few hours. The
upper soll is sand, and the bottom of the well 14 quicksand. Is the acld hurt-
ful, and what will correct It P—H. B,

9. —CmCeUuLAR SAwW,—Which will run the easiest (f.e., with
the least power), an elght inch circular saw one cighth of an inch thick, and
sixty teeth, or one, one slxteenth of an inch thick,and thirty teeth ?2—E. A M.

10.—DrssoLviNG RuspeEnr.—I should be glad to find out,
through your columns, how [ can dissolve India rubber, s0 as to make It
form a component part of a printer's roller composition, and what is the
best kind of rubber to use. I have tried rubdber In wood naphtha, and
falled. —P. E. M.

11.—Staxep Crornmse,—How can I remove the stain of
tincture of iron and quinise from clothlog ?—J. J. W.

12 —Fmerroor WiTewasn.—Wanted—a whitewash for
inside of covered raliroad bridge, 10 render timbers spark proof 2—A.

13.—CaEAP BATTERY.—I tried A, G.'s directions to make
a cheap battery. I1fimat procured a gallon stone Jar, and pisced a cylinder
of sheet zinc In It. I then took a flower pot, and placed a cylinder of sheet
lead in It, and filled it with a solution of sulphate of copper, and the outside
with a solution of common salt, I then put brass wires through holes In the
lead and zinc; at first It did not work, so I cleaned my zine with sulphuric
acld, and tried agaln. It worked at first, so that it made an electro-magnet
slightly magnetic, bat the next day It would not do that, I finally concluded
to take it to pleces. I evaporated the solution of blue vitriol, and expected
It to crystallize, bat it did not.  On stralghtening the lead, I found it covered
with copper about one thirty-second of an lach In thickness, which was so
brittle that it broke very oesally, and would not soften when I heated 1t, and
put It in water. Wl A. G, explain?2~G. M. A.

14.—ResToRING STEEL~Will some of your correspondents
give me the recipe for renowlog stoel, after It has been burned or heated too
hot In working?—A. T, L.

15.—SoLDERING OLp WARE.—~Can some one of your cor-
respondents tell me how to make an acld to solder old tinware, copper, etc.?
Belng a tinoer, I And out that somethlog that will not eat the tinning of the
fron Is more desirable than the old siyle of zine and muriatic acld, as every
time there is any old greasy thing brought to the shop, acld must be used;
and Just as sure as it Is, you must Un the fron as soon as it Is done. Some-
thing that won't have any effect on the Iron wounld be better to use.—L.E. A,

NEW BOOKS AND PUBLICATIONS,

By Mary E. Walker, M.D,
Nows Company.

This book 18 a remarkable proof of the dispersive power of the writer's
mind. Frobably never before was 5o llitle matter dllated Into an average
slzed book. While contslning nothlug that is calculated to disturb our
hablts o1 thought, and lttle that will Induce us to exercise the powers of
memory, which are, like other imental facultios, mugh overtaxed In these
dayn, thero Is s slmplicity in the manner In which the trite sentences are re-
peated, which s lnnocence Itself; and the utier absonce of aoy pedantic
elaboration or references to recondite authors, either for facts or llustra
tona, hightans our 1dea of the writer's naleete. The only remarkably orig-
inal thing In the book s a statement that the Orleans dynasty was expelled
from France In consequence of the death of the Duke of Orleans. 1t is gen-
crally belleved that the revolution of 1848 was created by the obstinacy of
Louls Fhllippe, which was 8o great that the popularity of his wife, sons, and
dsnghters could not save him from public Indignation | but we do not desire

Hirr, Now York: American

1o Iny ourselves open 10 a charge of ungallantry, and so will not insist
upon accurscy,

Answers to

nr&'mu xom—m@ ~
and tereonal. "

ALL reference to back mumbirs must be wmduﬁ

H. F., of Md.—The following, relative to ﬂlﬁ
Hnk motlon, from Auehincloss’ work on ** Link
ankworn your queries: * The fivst form way Livested by Mr.
and applied to the locomotives of Mosrs. Idnﬁ {

tons 1o the mode ormmw “
experionce of & guarter of a century. L.
of this motion was that of ummu.nnm-r
1t aceomplishes petfectly Wmn.ui-“‘ﬁm
thronghout Great Rrftaln and the Continent. The * Afisn® combloes
wm«ammumn*ua‘ps&
ner that the parts are more perfectly balanced, consequently §t
with (he counter welght or spring peculiar to the former of these
The Walsehisdirt motion Is extensively applied 1o Belginm, bhut probanly
will not recelvo much sttention from locomotive engineers, be

imits of that kKingdom, unless fature dosignors succeed in reducing the
number of Its connections. **

L1quin Grug—~Fill n vossol (I use a glass jar) with Wm
up klue of best quality, thon 1) 1E with sectie neld,  Keep It ‘I'M'
for u fow hours, until the glue 14 all melted, and you will lulw
glue always rondy, —F, W. 8,

MiLrsrone Dnress—If J. A, P, will put fonrteen giumr
dress, four fnches draft, with (hres short furrows lntersecting the
leading ones in his Luhrs (supposing them to be of mediom
and crack the face parallel with the furrow, ssy after overy five or six
hundred busbels are ground, keeplog the farrows deep st ho eye, wilh
samo width of farrow (not allowlng the stones to ran empty), running the
*tone from one hundred and sixty 16 one handred and eighty revolations
per minate, he will find his mill will grind faster, cooler, and make better
flour. The trouble Is, he has not leadlng forrows enough in ks nine
qmu;mmummmnmmmumm-m
J. A Mc., of Ind.

PouxpiNG oF PisToN.—Steam is elastic, and consequently
an excellent spring or cushion for asteam cylinder, between the piston
and cylinder head. Adjust your eccentric so m:uun-u-'lluu
the cylinder to cause & gentle pressurs (o reach the wrist plo os the
latter arrives at the conter or d®ad polnt. Thus the steam begins 1o impart
1ta power at the first opportunity, without any concussion or pounding in
any of the connecting Jolnts, Although some of the Jointa may
be a llttle loose, yet the lead may be so njeely adjusted thas the wrist pin
‘will pass the centers without any concussion, pounding or Jarring, pro-
vided the governor works right, and the steam Is dry.—W. W. C.

HoroscorE—E. T., in query No. 13, June 10, asks the mean-
of tracing the hor pe. The hor pe of the astrologers was the aspect
of the heavens at any particnlar time, and was consulted by those wise men
to obtain knowledge of the future weal or woe of the person or undertaking
then under consideration. Thus, the position of the stars at the timo of
the birth of a child was Its horoscope, and bellevers in the obscure sclenoe
discovered all sorts of destinles for the infant, by Inspecting the firmament.
The sclence (?) of astrology Is vory anclent, nnd its existence can be traced
in the writings of the Chaldeans, It 18 perhaps the only quackery, an.
clent or modern, that has had a systematic and conslstent plan, 1 trust
that no readers of the SCIENTIFIO AMERICAN arc bellevers In such an L.
posture.—D. B, of N. Y.

Fixixe LEap Pexcor, MAnks ox Paper.—Let J. H. R,
streteh his drawing tightly on a board, with drawing plos, and pour alittie
pure milk (If he can get 1t) on the paper, turning the board adbout Ull the
milk has flowed all over the drawing. The turnlog must be done at once
as the milk must not be allowed to rest on the paper. When the wholo
surface Is wetted, let the milk draln off, and leave the board with the draw-
Ing In the air to dry.—D.B., of N.Y. ’

Corying INK.—A. S. can make copying ink by dissolving
powdered refined sugar In ordinary Ink. He shounld use just enongh sugar
to make the writing ook slightly glossy when dry.—D. B., of X. Y.

Cror RoLLeErs.—R. A. D. will find that rollers covered with
coarse emery will answer his purpose. Put a thick cost of glue on the
roller, while it revolves slowly ; then sift on the emery, let It dry, and then
put on more glue; keep It revolving until dry, and then put it in the loom.
0. K., of Miss,

Noisy Gears,—I wonld advise S, R. to grease his noisy cogs
with tallow every morning, and, If they are properly geared, It will pre-
vent the nolse.—8. N., of Ohlo.

Bor.s.—I advise W, E. to drink tea made from the root or
leaves of the burdock, apint or so a day for several weeks, which will
cleanse and purity his blood, and prevent bolls.—S. N., of Ohlo.

J. C. F.,, of Fa.—Your plan of propelling wheels by tidal flow
tnto and out of rivers, estuaries, ote., has boen employed o all ity essen-
tial pulfenlnru. with success, In Europe and India. We think It has also
been used to some extent In this country.

J. H. P, of N. Y.—It is not unusunl for concentrated maple
syrup to deposit crystals like the specimen sent.  There Is no dificalty In
making a perfectly white loaf sugar from maple sap by proper purification
and dralving. For purification, the process employed for refining the or-
dinary cane sugar woald be appropriate.

J. H. 8., of Pa.—All else being equal, it will take more power
to drive a large shafl than a small one, principally on account of Increased
friction.

C.IL R, of N. Y.—You will find answers to your queries, if
you follow with care what we have published and are now publishing on
the subject of Canal Doat Propulsion.

T. D. L—Your proposition for the propulsion of boats b
forcing water through a longitudinal channel, with a pump or screw, Is an
old dovice.

W. B. W., of N. Y.—Your query is answered on page 209,
current volume.

R. M. 8, of IIL.—We know of no book specially devoted to
the manufactare of grape sugar from starch. You will find the necessary
Information In varions works on ¢ ¥y and ch 1 manufactures
under the subject of sugars,

W.G R., of Mass.—The term * hydraulic lime" means the
same thing as * meager 1ime," * water Mme,"” ** water ceuwent," ote,, com-
prising the coments sold In market for hydranlio purposes, These cements
are made from I1lmestones, contalnlng in varlous proportions, aluming
sllicate of alumina, carbonate of maguesia, or oxide of lron,

G. 8. C., of Texas.—The mineral you send s lignito of the ter.
tlary age, but the specimens show an loferior quality. Still 1t may be ot
value In your section, If the bed bo extensive, oasily accessible, and near to
market. But it would never pote with b \ coal.

J. P. G., of Me.—The minerals you send are not apatite (phos-
phate of lime) but appear to be allieate of alumins.

J. W. M., of West Va.—The substance is comminuted quartz,
and, no doubt, If 1t can be obtalned of nniform quality, may beuseful as s
polish for cortaln purposes,
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RAecent American and foveign Latents,

Uneter INls hoaling we shall pudXed weekly woles of some of the more promi.
nent Aome and foragn patente.

Prixren's Foaxirone —Io this Invention a ehaso is used with side sticks
naving Inclined planes upon one slde, which are worked to clamp the types
by other movable sticks, with counter Inclines operated by serews, friction
rollers belng used botween the inclined planes, 1t 14 the luvontion of W, IL,
Windsor, of Little Rock, Ark.

HyprocaunoN Varorn BurNEm. —Thomas Ward and Heary C. Moo, of
Uhleago, 1L —In this burner, Jets of vapor are deflocted downwards by »
coneave fange, and, when agalo lgnited, heat the body of the burner, which
1atter conducts the heat down to the reservolr, and vaporizes the lguld.
The Jets lssne from aperiures plerced through the bottom of a groove formed
1 the body of the burner, Immediately below the concave flange. The
Kroove serves to Intenslfy and retain the heat,

Hor Ak FURNACK. —A new general arrangement of smoke passages, alr
plpes, openings, and covering Jdomes, Is employed to regulate and to pro
duoe more or less heat, and o cconomize fuel. Invented by James M.
HBlackman, of Decorah, lowa.

Freoixo Deast Fuesaces. —An improved valve arraogement Is employed
by the tnventor, to distribute coal ore and fluxes more evenly than has been
heretofore done. A Veshapod circalar shell, consisting of two conleal, bot-
tomless cup-shaped veasels jolned at the smallest ends, Is made to it the top
or throat of the furnace. A valve apparatus of pecallar construction works
8t the bottom of this shell and in the throat of the farnace, to accomplish the
oljects above set forth. Patented by Leven 8. Goodrich, of Waverly, Teon.

WasHive Maonixe. —By medns of alever and a series of Mnks or toggles,
the Inventor, John Brown, of West Maachester, Ohlo, sq the clothes
between pivoted beaters, working In a metallic tab hoated by a sultable fur-
nace.

Warxr Wueer, —This Invention eonsists of improvements fn a wheel pat.
ented in 1889, belog ahorizontal wheel taking water on oneslde and dischiarg-
ing on the other. 1t has for its object aa lmproved arrangemont and opera.
tion of the gates, and tmproved general arrangement of the parts of the
whee), which are claimed to add to the efliciency of sach wheols. Invented
by Willlam J. Thompson, of Springfield, Mo.

Bopnix Wixnixe Maomxe.—This invention provides certaln devices
in connection with the faller wire or gulds and the driving mechaniem for
the band cylinders, »o that under one sdjustment the yarn may be wound In
the required couleal form upon cylindrical bobbdlas, and by another ad)just.
ment It may be d on bobbiss having jcal bases. The combination
5 sn Ingenions and useful one, and Increases the capacity of this class of

hi It s the lav of Warrea A. Tolman, of Richmond, Iad.

AXBOR FOR SAWS AXD GROOVING TooLs. —Jacod Rand, of Boston, Mass.,
haa invented an aghor for saws and grooviag tools, by which It s deslg=ed
1o adapt arbors for holding tools for grooving, rabbetiog, matehiog, sash-
sticking, and beading, so that the one arbor table and driving gear may be
utilized for various kinds of work, the tools only belog changed. The neck
of the arbor Is made longer between the fixed collar and the screw threaded
part, by which the clamplog nut is applied, and when the saw Is o be used,
a longsleeve or washor 18 applied between the nut and the loose eollar. The
neck has a radial mortise through it pext to the fixed collar for the applica-
tion of grooving, beading, rabbeting, or other tools of like ch ter, which

Scientific  Amevica,

LADDRR STAND, —Dsnlel B Durkbolder, Pialoficld, Pa.—This invention
consista of & stand for holding a Iadder of sny hight and at any inclination,
by the foot solely, no support st the top belng required, 5o that s Isdder
resting on this foot may be used for ascending Into the alr where there Is no
ballding, or for golng up by the side of & wAll that 14 t00 Weak to sustaln the
welght of & 1adder.

DROADOAST PrRTILIZER DisTRINUTOR, —~James I, Machen, Centerville,
V. ~This Invention relates to sundry {mprovements in & machine, whereby
fertilizers are distributed broadenst upon the land, sald improvements hav-
Ing special reference to the combination of the dlstributor, cleaner, slove,
and stirrer; also to an arrangement whereby hard substances are cjected
from the recelyer without Injury to the distributor, and to other arrange-
wents, all of which tead to increase the efficloncy of the machine.

SLioe VaLye —Joseph M, Coale, Baltimore, M. ~This Invention has for
Its object to reduce the friction of the slide valves of steam engines toits
minimam by the Interposition of antl-friction rollers between the valye and
% supporiing bridge which prevents undue pressure of the valve upon s
soal.

FinerLack PexpEes.—This improvemeat consiats slmply In the sttach-
ment of casters to fenders, by means of serew throaded shanks extending up
through ears, the shanks having nuts screwed thereon, Itisthe invention
of Charles C. Alger, of Plttsburgh, Pa.

ReEvoLvixo Uny STAND.—This invention provides s convenlent and taste-
ful revolving stand for hot water urn, sploes, sugar glasses, spoons, ete.,
usod 1 prepariog mixed drinks In bar rooms. Fatented by William John
Evans, of New York city.

Curs yor Bonmis Wixniso Macwoves. —John W, Vaoghan, of New York
€ity, has made In this Invention an attempt to obviate the friction ou the side
walls of the slots of the glass cups on bobbln winding machioes. Ie does
this, he says, saccessfally, by %o mounting the cups that (hey have freedom
to be moved by the thread. He sayws o his spocification: * I have found, In
practice, that when mounted In this way they are kept in such rapld vibrs-
tlon as to agitate the alr and induce curronts, which, scting against the cups,
take away the heat, o that I have no difficulty In winding the most highly
colored threads which, up to this thme, 1t has boen execedingly dificnls, if
not impossible, to wind without scorching or groatly damaging them by
heat.™

Tonacoo Prre.—William G. Rage, of Holsteln, Mo.~This Invention con-
slats 1o making the bowl of a tobaceo pipe reversible, so that when a charge
of tobacco Is nearly smoked out, the bowl may be agaln charged, and thon
reversed, o that the fire may ignite the new charge.

Crrivany Borree —This Is a device for kKeeplng cooked food warm, as
long ss Is of a vessel denigned to hold hot water, and to
be set upon the top of a stove, while It has upper compartments, in which
the articles to be kept warm are placed. Invented by Frederick Meyer, of
New York city.

CounixeED VisE A¥D ASVIL.—This (4 & novel comblaation of a vise and
anvil. The vise Is made in the vsual manner of & bench vise, and let lnto a

dovetall In the butt end of the anvil, where It s held by s suitable bolt.
Harvey V. Brown, of Warren, IIL s the laventor,

Craxr yor TmiLr CovrriNgs, —Willlam BDoyd, of Hartford, N. Y.—~The
object of this Inventlon Is to provide s simple and convenlent Impl t for

395 1

expended Lo set the car in motlon. Arthur Amory, of New York city, ls the
loyventor,

Wa00% AXLE. —Combined wronght snd cast metal joursale are made by
caiting am outer wearlag surface upon an lager wronght lron extension of
the axle, by which & hard-chilled weariog furface strengthoned by & wronght
fron core to protect It agalnst breaking, Is obtal An arr of
the esst metal part for bracing the wrought lron part at the Junction with
tho cast metal by the wood part of the axie when wood, Is also employed.
The extension of the wrought or rolled Iron part of an axle may comprise
the tron part of & comblned fron and wood axle, or the whols of an Iron sxle
for light wagons. This extension i made smaller thas the hole in the wheet
and an outer wearlng part s cast sround it for the axle, and chilled In the
casting to form & more durable Journal than the soft iron would, and &
stronger one than cast Iron alone, A eollar Ja formed on the cast metal
part, and extended along the wrought metal some distance, for strengthea-
Ing the Iatter, and In case 8 wood plece, such ss Is ¢ 1o heavy wagons,
18 used, & groove Is made In the upper side of the extension with & slaoting
bottom, and the wood plece s fitted thereby for braclog the wrought fron
part. The extenaion Is provided with spars for locking the cast metal on it
Joln and Peter Herrmans, of Tell City, Ind., are the luventor.

APPLICATIONS FOR EXTENSION OF PATENTS.
Cony SuxtLes. —~Andrew Dillman, of Jolles, TIL, has petitioned for s eX+
tenslon of the above patent. Day of hearing, August 23, 1571,

Mowixo Macuixe. ~George C. Dolph, West Andover, Ohlo, has petitioned
for an extension of the above patent. Day of hearing, August 23, 1571

Cuarx Maomye —Lasariston Towne, Provid .1, has petith 1 for
an extension of the above patent. Day of hearing, October 4, 1571,

Value of Extonded Patonts.

DId patentees realize the fact that thelr Inveutions are likely to be more
productive of profit during the seven years of extension than the first
full term for which their patents were granted, we think more would avall
themaelves of the extension priviloge. Pateots granted prior to 1561 may be
extended for seven years, for the benefit of the Inventor.or of his helrs In case
of the decease of the former, by dae spplication to the Patent Office, ninety
days before the termination of the patenfy The extended time Inuresto
the benefit of the nventor, the amignees uoder the first term having no
rights under the extension, except by speclal agreement. The Governmen
feo for an extension Is §100, and It s nocemary that good professional service
be obtalned 10 condact the businoss before the Patent Ofice. Fall informa »
tion a8 10 extensions may be had by sddressing

MUNN & CO., 37 Park Row.

Forelgn FPatents,

The population of Grest Britaln, is 51,000,000; of France, 300,000 Bel -
glum, 5,000,000; Austris, 36.000000; Prasis, #00000; and Rassla, 900000 .
Patents may be secared by American citizens In all of these countries.
Now is the time, while business Is dall at home, (o take advantage of these
immense foreign flelds. Mechanical improvements of all kinds sre always
in demand in Egrope. There will never be a better time thaa the present
to take patents abroad. We have rellable business connections with the
principal capitals of Europe. A large share of all the pateats secured

drawing the eye of a thill Iron into place, In a thill coupling, agalnst the
elasticity of the rubber used to deadon the sound, so that the coupling bolt
can be readily Inserted. The Inventor lishes the end sought, by

are passed through the mortise and clamped agalnst the fixed collar, by the
clamping nut screwing directly against the loose collar, the washer belog
removed 10 compensate for the thickness of the tools. Thecse tools vary
consideradbly 1n width, 50 a8 Dot to fill the mortise ln the neck ; consequently
a clamp screw is placed In the end of the arbor for holding the tools tem-
porarily after belng adjusted, and until the collar can be screwed up.

SOROLLS POR OPERATING THE CANRIAGES OF SriNNING MuLes.—This 1o
yention consists In & variable or.adjustable scroll of peculiar construction
on which the. carriage-operating cord works over pins In the side of the
wheel, which are adjustable towards or from the center at any part of the
sald wheel, which makes about one revolution for moving the carriage ont
orin. By shifting the ples at different polnts around the wheel towards or
from the axis of the wheel, the carrisge may be made (o move (st or slow
at any part of Ita movements out or In, as may be required by the natare of
the work lo band. Willlam Bond, of Windsorville, Conn., s the laventor of
this lmprovement.

Guary Dovoun, —This invention rolates to s new attachment for binding
Eraln on the harvester Immodiately after it bas been cut, and without any
more sttention than s necossary to throw the twisting and binding mechan.
fsm into and out of genr. A bund gatherer and twister In usod, which takes
the straw from the shieaf and forms 18 1010 & band, This twister Is o sllding
carriage, which, by and durlug it longitadinal movemont, frst pulls the
straw from the sheaf and then feeds it back durlog the windlng of the band
wround the shosf. The twister contalns a rotary shaft which twists the straw
1010 the band whille pulling It from the sheal. A plvoted eradle ln which
tho shieaf Is depositod during the eotiro band making and winding opera.
ton Is also employed, This cradle holds the sheaf in line with the shaft of
the twister while the band Is belng made, and carries It at right angles
thereto 1o 1ot the bund be wound around the sheal. The eradle 18 provided
with & claw frame or pair of toogs for retaloiog and fAnally relessiog the
sherf. The maching s the lovention of Charles G. Dickinson, of Pough.
keepale, N, Y,

¥ror Moriox you WAFIXG Maonpies.~This inyention relates to lm.
provements in stop motions for warping machines. It conslsta In a novel
arrangement of apparatos for throwing off the belt shipper, to be set In ae-
ton by # hook or detector of wire lot fall when a thread breaks npon & re-
volying grooved roller. A novel construction of a friction ratehet wheel Ia
applied to the roller for deiving the warp beam, and ased, togethor with o
Holdiog pawl, 1o e Lok (il upon 16 by the shipper leyer st the samo tine
ANAL Lo Latter Ie Airown off Lo arrest ho snld roller and warp boam as soon
W8 108y Lo after the bolt Is thrown off. Tuvented by Faul Wilson and James
Hunter, of Manohester, N, 11,

WaTeEn Coormn, ~Thomas J. James, Petersburgh, Va.~This Invention
CONMIALE 1t i APPArALOs for coollng drinking water by means of & compars-
ively small quaniity of lce placed In & sep hambor bunoath the water
reservolr, Wrough which chamber passes & small pipe from the reseryolr
which conduets water through the loe chamber without discharging auy
‘waler 10to tho 1atter, sald plpe emptylog Inta & second resorvalr bolow the
100 ehinmbor, the botton of the 1attor forming the Lop of sald seconid reser-
voir, and sald bottom Velug of sheet metal, aud Lo shape un lnyerted cone,
Tromw the apex of which the melted water from the lee drips into a pan be-
neath the lower reservolr; the water (n the latter belug cooled by contaot
with sald conleal bottom.

DROADUANT FERTILIZER DiNtmInUToR. —James P, Machen, Conter.
wille, Vi, ~Thin Invention consists in & serios of serapurs which rest on the
upper part of & the distributing eylinder of & broadeast sowaer, and are
hlnged (o s bar at the slde of the sunie, which serapers cloan tho surface of
o oy)inder s the latter revolves, while, at the sume thne, Wey presout but
#yory trifilog obwtacts to its rotation,

FREDING MECHANION YOI BEWIKO MACHLOW, —A n0Vol Arrangomont of
luvors, ote., 1o employed to glve a saddon upward movemont, hut
wgradusl horigontal adjustmont of the foud, 8o that e ohisnge from
oh horizontal steako will bo quite rapld and offective, while tho stroke
» o gradual, This obviates tho objections 1o & earvilluear motion
fued, which provents it (rom taklig propor hold at tho begluniug and

: o stroke, Loveated by Phillp Dish! and Ludwly Ocbrlug, of Gl

ames A, Binclalr, Woodatield, Oblo.~This lnvention re-
#10 & puanp, In which & chamber of pecullar coustructlon e placed with -
well, above the surface of the water thareln, (oF the purposs of recely-

e, and ln which & globular reservolr be employed, the
wutelde the well, but conbected with (he chaaber afure.

of alever with adjustable claws, which In use are hooked apon the
eye of the thill Iron, the lever haviog pivoted to it a slotted bar, which en-
gagoes the rear end of the clip yoke.

BagarELLe.—The general prioeiple, or character, which distingulshes
this parior bagatelle from others hitherto known to the public, consists in
combinlog gravity with muscular power, to sct as antagonistic forces; the
one lmpeling agalnst the sction of the other untll the muscular power Is
spent, when gravity moves it until arrested. This Is accomplished by Inclin-
Ing the table at an apgle to » hortzontal plane. A tension spring s applied
10 a plston that propels the ball, whereby the desired quantity of force may
be given and graduated by the eye. Central cups, of courts, prevent the
sapproach of the balls o the cups except in one direction, and create dificul.
ty In counting at these points. Gates In front of the courts break the force
of the momentum acquired by the ball In descendlug tho declivity., Invent-
ol by Montague Redgrave, of Cincinnatl, Ohlo,

APPARATUS YOR LLLUSTRATING TRIGONOMETNY,—This 18 an Instrument
contalning all tho parts used In plane trigonomety, sealed alike, and so con-
structed that aa the secant moves around the quadrant, and sottles at any
degroe, and the other parts are placed In thelr relative positions, thelr seales
announce the lengths of all, and, compared with the theory as taught In
standard works, givo the same results, thus showing to the eye what canses
these chinngos of proportion, thereby fixing the theory o the mind. The in-
strument s made so that the Hmbs will slide on the radll, and the secant
will turn on the center, and that a sultable tion of the t with
the co-tangent will be made, where thoy traverso each other, that will ad.
mit of the turniug of the one and the sllding of the other, and extenslons of
the slne and co-sine, connected togethor at the ends which meet at the June-
tion of the sine and co.sine. Thoy are confined to the Iatter by clips, which
admit of thelr slidlng freely. The scale on It Ia nlne parts to the fnch, each
part belng eleven and one ninth hundredtha; hence, by uslog It by attaching
to any place on the sides, any decimal can be obtalned. The parts are all
scaled on one edge, a8 on the sldes, and each Hmb s marked positiye for that
quadrant, but nogative for the other; that 1s, on sine, secant, and tangent of
tho quadrant shown, Is marked, on opposite sldes, the co-sine, co-seennt, co-
tangunt, and eice versa, 5o that a positive 1ne oo one quadrant inay be anega-
tye on the other, and Ko on around the clrale. This Inatenmont ssslsts In ex-
plalning the oxpressions used in the text books, and does by actusl work what
Is olalmed for fmaginary lines. By tho nao of the seeant oo and radius, 1t de-
tormines latitudo and departare of any conrso and distances, ne the traverse
table of tho standard works, and thess sldes show to the loarner what 1s
moant by tho expressions * DIst," “Lat,'"  Dopt,' and * Degroo of the
tablen, ' It can also be used In g Hoos to | Ible objeats, and
Koltlng hights of any sititude, and the dogroos of any wacont, by uslng the
Instramont aa a theodolite, or for getting rallrond ouryes of any radius or
degroo, In the Lands of the student of mathemation, all the thoory s ob.
talned for translt and chaln work, the seoant represouting the line of vison
or direotion of ook, the radil the poluts of the compass, sad the seallng
the distances required. Those familine with trigonometry will, by compar-

ng this description with the fAgures wsually employed 1o (lustrate defind-
A, bo able to compretiend the uso and operativn of the lostrament. Kd.
win A, Miek: inventor, Indepoad v Mo,

Wanming MAOHINE —This lnvention consiaws In a roller, or shaft, covered
with sponge, and & Auted or ribbed roller areanged togather (o a oase, ar tub
for passlog the el bet them, tha futed or ribbed roller being so
Arrauged aa Lo compress the sponge A% the same Cme Hhat It prossos the
olothes upon I, 1 saok a manner that tho water Is foroed through the clothes
1 a way clalmed to be very etficlent I oloaniog them,  Invested by Nathan
Nooth, of Cheshire, Conn,

Tassris, ~This Invention relatos Lo that class of bassols which has the
Dlocks made of glass, They have herstofors boun wads (n & bumber of
party, or seotlons, hold togethor by a matal tahe laserted throngh thew, ang
atrung, ke bonds, upon s striog passing tirough the tabe, These acctlons,
Aud the fanged metal tabe that bolds them tousther, wake thom very ex.
ponalve to the 1 s and, of COUTAY, Carrespondlngly 8o to the pub-
o, Agnin, the perforations neoeasary 1o bo wiade tu thom, wod the Jolnts
betweon the sections, are roceptacies for dirt,  Tu order to eloan them, they
must, each Wme, bo taken spart, and each plece eleancd by Itself. Axalo,
mwolsture ponotrates tho Jolnts and rusta the wotal tube. This tnveation
ovarcomes these objections by making this ornamental Wock welght of sold
Kinme,  Luvented by Jawes Norman, of Brooklyn, N, Y,

HatLnoan Uan lrm-&nmwunmutuuuu.m
(68 with one of the axles and & spriug, CAUsS the syring to arvest the car,

\he apring belog stretchod by the winding of » cord or chatn va & drum, and
whea sarting, the guars belag properly sbllted, the power thus stored up is

n forelgn countries by Americans are obtalned through our Ageaey., Ad-
dress Muxx & Co,, 37 Park Row, New York., Clrculars, with full laforma -
tion on forelgn patents, furnlshed free,
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115,78).—LABELING Boxes.—E. Tyrrell, Brooklyn, N. Y.
115,790.—CoveH Mixrunre.—L. Violet, New Lebanon, N. Y.
115,791.—G r1sT ML —A. H. Wagner, Ch , 111
115,792, —Braxe —A. G. Waldo, Milwaukee, Wis,
115,793, —Brick KiLx.—B. Wallis, Baltimore, Md.
115,794 —StoP VALVE.—James Walsh, Philadelphia, Pa.
115,795, —SLorTiNg MAacHINE— W, H.Warren, Worcester, Ms.
115,796.—Casting MacmiNe—C. 8. Westcott, Elizabeth N.J.
115,797.—WacoN.—R. B. White, Sheboygan Falls, Wis.
115,798, —CARBURETING (GAs,—S. Whitney, Flushing, N. Y.
115,799.—Mixer.—G. W. Wilson, Chelsea, Mass.
115,800.—Coorixe Raxee,—C. J. Wood, Baltimore, Md.

REISSUES,

4,411, —Crozrix6 Sraves.—H. Elliott, E. Smith, 8. S. Gray,
Boston, Mass. —Patent No. 55,912, dated Feb. 16, 1863,

4412 —Lock Nur.—P. L. Gibbs, Dunleith, [1l.—Patent No.
95,218, dated Oct. 26, 1969,

4,413 —Lavwre.—H. Halvorson, Nashua, N, H.—Patent No.
25,506, dated Sept. 20, 189,

4414 —BEDsTEAD.—F, Layvaux, Monroe, La.—Patent No.
106,522, dated Ang. 0, 1570,

4415 —Corser.—C. D. Rutherford, Brooklyn, N. Y.—Patent
No. @, 8, dalctl_l)rc. 11, 1566, 3

4416 —Cueese VAT —Ezra H. and W, A. Stuart, Cedarville,
N. Y.—Patent No. 112090, dated Feb, 21, 1571

4417 —TreEATING PETROoLEUM.—J. A. Tatro, Hartford, Conn.

—Patent No. 93,78, dated Feb. 5, 1590; relssue No. 1,567, dated
March 1, 1570,

4418, —Parer Pove.—H, Voelter, lividonhoim,\\'unombcr%
—Patent No. 21,161, dated Aug. 10, 1858 ; antedated August 39,
1556 ; relssue No. 0,801, dated April 6, 1869 extended 7 yenrs,

DESIGNS.

4970.—Raxce—W. H. Burrows, New York city.

4971 —CooxinGg Stove —\. H. Burrows, New York city.
4072 —8Suor Pouon, grc.—J. T, Capewell, Woodbury, Conn.
4973 —Bruuianp TasLe.—H, W, Collender, New York city.
4074 —GAs Fire Loas.—T. N, Dixon, C, Fricse, Phila,, Pa,
4,975 and 4,976.—SvockinGg Fauric—T, Dolan, Phila,, Pa,
4977 —Nargixy Rixe.—C. W. Goodhue, Lowell, Mass.

4978, —Suow Case.—W, H. Grove, Philadelphis, Pa,

4979, —Crock Case.—E. Ingraham, Bristol, Conn.

4980, —~CARPET PATTERN.—A. McCallum, Halifax, England.
4951 —Typre—John K, Rogers, Brookline, Mass,

4982 —Typre—James A. St. John, Boston, Mass,

4983 —Laxr Cuiuxey.—M, Sweeney, Martinsville, Ohio,

TRADE-MARKS.
800, —~RANGES AND STOVES,—Abendroth Bros,, New York city,
307, —RANGES AND Stoves,.—Abendroth Bros, Now York city,
08, —Tunasuing Macnixe,—James Brayley, Buffulo, N. Y,
0. —Baxixe Powpenr.—W, N. Hedges, Springfield, Ohio,
N0 —~Mepicixe.—T, E. Jonkins, Louisville, Ky.
11 to 818.—NeTs Axp Lack.—A. G. Jennings, New York city.
Jl!.—-l OTTON BaLe Trg.—J, J. McComb, Liverpool, Eng.
m-),—!.unnxl.l..\,—lL T, Robbins, Hyde Park, Mass,
!Hﬂ.—(.luAlk.—Schmi(anp Bros,, Memphis, Tenn,
:Sl'l.-—( OSMETIC.—H. Schrooder, Quincy, 111
Jl’,‘L—I:lnrnl,.—x\uu.'rh‘nn Standard Tool Co,, Newark, N, J.
319 —F ERTILIZER,—Walton, Whann & Co,, Wilmington,Del,

320.~CANDY.—F. M. Whitelaw, Cine innati, Ohio,

Mernop oF Pristixa ix Corons —R. C

Fine Amn;‘:;'??“mtg’!'m&?

19, 1837,
IIAnvman.—na'. T. B. Road cngo
«umtg‘t‘. 2

Practical Hints to Tnvel

1\' have devoted the past twenty-five yoars o the procuring of Letter

Patent tn this and foreign conntries, ﬂmmmwum
ed thomselves of thelr mmhMMﬂiﬁ

dollars hiave accrued Lo the patentees, whose specifieations and clalms they
have prepared.  No discrimination agalust forelgners; waljects of
tries obtaln patents oo the same terms as cltizens. T e i
How Can I Obtain a Patent?

In the closing Inquiry In nearly overy lotter, dosoribing s
whioh comes to this ofice, A powitive snawer can only be b
ncomplete application for a patent to the Commimioner of Pa
applioation conslsts of & Model, Drawlogs, Petitlon, Oath, and f
tion. Varlons officlal rules and formalties must aldo be o
offorts of the laventor to do all this husiness himself are g
success.  After great perploxity and delay. he Is usaally glad to
of persons cxperienced 1o patent business, and have all the work
agaln, The best plan 1s to sollelt proper advice at the b '3
parties consnlted are honorablo men, the Inventor may
Idena to them: they will advike whothor tho lmprovement 15 pr ‘
entable, and witl give him all the directions noedful to protect his ri kts,
How Can I Hest Secure My Invention 7

This Is an Inquiry which one Inventor natarally saks anotter, -
some experience in oblalulng patents, His answer generally is as
and correct: d

Construct a neat model. not over a foot In any dimenslon—smaller, If pos-
mblo—and kend by express, prepaid, addressed (o Muxy & co..nm‘mi]i :
Now York, togetlier with n description of 1t operation and merfts, On re.
culpt thereof, they will examine the invention carefully, anid advise yon asto
Its patentability, free of charge. O, If you have not time, or the means
hand, to construct s model, make a8 £ood & pen and ink aketeh of the m-
provement as posaible, and send by mall. An Answer a4 to the prospect of &
patent will be recelved, usually, by retarn of mafl. It is sometimes best to
have a search made at the Patent Office ; such s measure often saves the cost
of an application for a patent. »

Prellminary Examination,

In order to have such search, make out a writton deseription of the Inven-
tion, in your own words, and a pencll, or pen and Ink, sketoh. Send these,
with the fee of §5, by mall, addressed to Muxy & Co., 87 Park Row, and In
due time you will recelve an acknowledgment thernof, followed by a writ-
ten report In regard to the patentability of your improvement. This speeial
search s made with great care, among the models and patonts at Washing.
ton, to nscertain whether the himprovement presented Is patentable.

Caveats,

Persons desiring to file & caveat can have the papers propared In the shorts
eAt time, by sending o sketeh and description of the lnvention, The Governs
ment fee for a caveat 1s $10. A pamphlet of advies regarding applications
for patents and caveats is furnished gratis, on application by mall. Addross
Muxx & Co., 37 Park Row, New York.

To Make an Application for a Patent,

The applicant for s patent should farnish a model of his (nvention, If sus-
ceptiole of one, although sometimes It may be dispoased with; or, If the in.

vention be a chemical production, he must furnlsh sawples of the ingredienta
of which Wis composition consists. These should be securely packed, the
fnventor's name marked on thewm, and sent by express, prepald.  Small mod.
els, from a distance, can often bo sent cheaper by mall, The safest way to
remit woney Is by o draft, or postal order, on New York, payable to the or-

der of Muxx & Co. Persons who live In remote parts of the country can
usually purchase drafis from their merchants on their New York corres-

pondents,
Re~issues.,

A re-issue I8 granted to the origiaal patentes, his helrs, or the assignees ot
the eutire Interest, when, by reason of an Insufficient or defective specifica-
tlon, the original patont Iy Invalld, provided the error has arisen from load-
vertence, nccident, or mistake, without any frandulent or deceptive inten-
tion.

A patentee may, at his option, have in his relssus a separate patent for
esch distinet part of the Invention comprehended 1n his original application,
by paying the required fee In each case, and complying with the other re-
quirements of the law, as In original applications. Address Muxx & Co.,
i Park Row, for full particulars,

Trademarks,

Any person or firm domiciled In the United States, or any firm or corpora-
tion reslding tn any forelgn country where almilar privileges are extonded
to citizens of the United States, may reglster thelr dexigns and obtaln pto-
tection. Thix ls very Important to manufacturers in this country, and equal:
1y 80 to forelgners. For full particulars address Muxx & Co., 37 Park Row,
New York.

SNBN)

to
at

Design Patents,

Forelgn designers and manufacturess, who send goods to this country, may
secure patents here upon tholr new patteras, and thas prevaut others from
fahricating or sclling the same goods in this market,

A patent for a deslgn may bo granted to any person, whether cltizen or
allen, for any new and original dosiga for & mannfacture, bust, statue, altos
rellevo, or bas rellef; any new and original deslgn for the printing of wool
en, silk, cotton, or other fabrics; any new sod origlaal lmpression, orua
ment, pattern, print, or pleture, to be printed, paloted, cast, or otherwise
placed on or worked Into any article of manufacta e,

Deosign patents are equally as lmportant to eltizens as to foreigners. For
full particulars send for pamphlet to Muxx & Co., 37 P'ark Row, New York.

Rejected Casews,

Rejoctod oasos, or defective papers, ramodeled for parties who have made
applications for themsolyes, or through other agenta, Terms moderaie.
Address Musx & Co, stating particnlars,

European FPatents,

Muxy & Co. have sollelted & larger number of Enropean Patents than
any other agency. They have agen & located ot Loadon, Parls, Nrusels,
Dortin, and other cllef citles. A pamphlet pertaining to forelgn patents,
and the cost of procuring patonts in all countries, sont froo,

Muxx & Co, will be happy (o see lnventars ln person, at thelr office, or to
wdviss thetn by lottor, Lo all oases, they may expoct an Aonos opinion, For
such consultations, opladon, and sdvice, no charge is made.  Welte plalng
40 not use penell, nor pale luk; be brief.

Al busipess committod 1o our care, and all consultations, sre kept secref,
and strictly cosfidential.

Iu all matters pertaloing 1o patents, such as conducting Interferences,
procaring extensjons, drawing assignmeonts, examinations {o1o the valldity
of patets, ete,, special care and sttention Is glven, For information, and for
pamphlets of instroction and advlee,

Addresa WUNN & 0.,
PUDBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.




June 17, 1871.]

Advertigements.

The ralue of the SOIEXTIFIO AMRRICAX as an advertising
medium cannot be over- 1. Jts circulation iy ten
timex greater than that of any similar journal now pub.
lished, It goes nto all the States and Territories, and is
vead (n all the prine pal Hbraries and reading.roams of
e world, We Invite the atiention of those 10ho wish to
make their business known to the annexed rates. A dusi-
ness man wanis somathing more than to see his adver.
tisement i a printed newspaper,  He wants cliroulat on.

A Wi worth 2 cents per line to advertise in a paper of
three thousand clrowlation, it is worth $2.5 ver line to
advertise tn one of thirty thousand.

RATES OF ADVERTISING.
Back Page = = « =« 1'00 a line,
Inside Page = = = 73 conts o lino,
for each {nsertion.

Engravings may head adrertisements at the same rals per

Nne, by measurement, as the letter-press.

—

Ebsox's--nsconmxu
STEAM GAUGES.”

Manufactured and sold by THE RECORDING
STEAM Gavaxr Co., 91 Liboerty st., New York,

ALBERT H. CURJEL, Vienna, Austria,

JANUFACTURER of Machines, & Whole-
B[ salo Dealer in SEWING MA‘:H!NBS. desires
mwanufacturers to inform him of new lnventiovs, for the
purpose of fntroduelng the same In Austria and Hungary.

Washington Iron Works,
T ANUFACTURERS of Steam Engines and

Bollers, Saw Mills, Flouring Mlils, Sngar Cane
Miils, White's Patent Double Turbine Water Wheel,
Gray's Patent Cotton and Hav Press, Baker's Aotl-Fric-
tion Lining Motals, and American White Brass, Iron and
Prass Castings. and general machinery. Send for Circu-
1ar to Ofice, 60 Vescy st., Now York.

ATENT JUST ISSUED AND FOR SALE.
And no machine In the United States will be able to
compote with *Abbe’s Bolt Forging Machine. " Cngnw
5000 a day, ¥ In. bol 8. Machincs can be sold for $1,200.
achines work vertically. ll‘ci)(l)lﬁ\gni\tdo any length horl-

. Address 2 S
aankelly ¥ 110 John st., P:-ovldence. R.1L

A VERYBOD WISHING a change of oc-
;Enuon to the rapldly gr:g r: uobnu.‘a‘::‘x‘}‘ ?fr S(i't'f.lll:t‘:lllll‘'(‘:.\1‘1'-l

ting, to L. 8. METCALF, 117 Hanover st., Boston, Mass,,
Manufscturer of the best Stencal Goods In the world.

ENT, GOODNOW & CO,,
Bt e bl of EATET STAT,
\4 oods ol a T -
scll Patent Rig ‘A.(.I;E.&TS .

ed. WANTED.
& Send stamp for copy.

Srientific
“JUST PUBLISHED,

The New Elements of Hand-railing.

REVISED EDITION.
CO.\'TAI.\‘ ING FORTY.ONE PLATES, thir-

/ teen of which are now for the first time presented,
ogether with accompanying letter-pross description,
The whole giving a complete elucidation of THE AKT
OF STAIR BUILDING, By Ronewrr Hippxry, Author
of the “Carpenter and Jolner," ete. 1 vol, follo, Price 87,
CLAXTON, REMSEN & HAFFELFINGER,
PUBLISHERS,

519 nnd S21 Market st., Philadelphin,
‘ew York: ORANGE JUDD & CO., and by Book-
sellers generally,

BABCOCK & WILCOX'S
UBULOUS STEAM BOILER

Has the followlng advantages:

Safety from explosion.

Economy of fuel,

Perfect circalation,

Saviog of cost and time in repalirs.

Perfectly dry steam.

Accessibility of all parts for cleaning, inside and out.

Ease and economy of transportation.

The following are some of the parties who have these
bollers {n use:
Calvert Sogar Refinery, Bal'imore, Md.......... 500 H.P.
Wood, Weeks & Co., * - ~~ -
Bridgewater Paper Co.. Chester, Pa....
Jonathan Tyson *  ** Wnodrﬂlc.Pn o
D.Tralner & Son, Cotton Mill, Linwood.
Henry Caloman Saw Mills, So, Bethelam, N,
Beardslee Nickel & M'("g Co., Nickel Platers

BABCOCK & WILCOX,
Builders of Steam Engines and Bollers,
44 Courtland st., New York.

Canadian Inventors,

Upnder the new Patent Law, can obtain patents on the
Sulne Lerms 24 citizens,
For full particulars sddress

.MUNN & CO.,
37 Park Rew, New York.

MACHINISTS.

Ilostratea Catal ¢ and Price List of all kXinds of small
Tools and Materials sent free 0 any address. GOODXOW
& WiGHTMAN, 23 Cornhill, Boston, Masa,

commisslon, We havo 155 customers on our books,
ring to invest from $1,000 to $50,000 each in manufac-
turing business.

Address
E. H. GIBBS & Co., Financial Agents,

98 Brondwhy. New York.

TReferences: J. C. Wixaxs, Pres. Hamilton Fire Ins.
Co., 11 Wallst., N. Y.; A, W. Dixock, Esq., Pres. At-
Iantic Mail 8. 8. Co., 5 Bowling Green, N. X.

;l)A'I‘EN’I‘ RIGHTS purchased, or sold on
o5l

-
THE AMES IRON
| WORKS, — Portable En-
4 i gines, 3 to 40 H. P, ; Clrcu-
335 { TarSaw Mi)w, Vertical and
. i Horlzontal StatlonaryEn-
rlnu and Bollers, Holst-
ng Engines, Borr Mills,
Wood and Iron Working
Tools, Send for valuable
Information to
EDW'D I'. HAMPSON,
& Cortlandt s

tey
New York.

IMPORTANT

0 MACHINISTS.—The Best Metal for all
aching Uses Is the MARTIN STEEL, made b
nn New Jeusey STEEL AND Inox Co,, Trenton, N. J.
This stoel s made by an ontirely different process from
any other, and Is tougher than wrought jron. It can be
turned without annealing, being ontirely free from hard
spots, Every one who uses It pronounces it just what
}:uy have long waoted, for & multitude of uses, such as
rauk Plus, Lathe %ppuhu and Sorews, Cotton Machine-
llers, Buw and Fan Spindies, otc., ete. Also, par-
Touiarly sdapted for Firebax Fiates.  Br.cchlow. Send
or further lnl;o otlon, or o sample, stating use Lo which
1t 18 to be appll 3

Tndependent Steam
BOILER SUPPLY.

on
! TFeed Pump,
RELIABLE FOR

HOT OR COLD WATER.

Clrenlars sent free. COPE & CO,
No. 118 East 24 st., Clncinnati, Ohlo.

First Premlom, American Institute, 1871,

ICROSCOPES, Mngnlgln;i Lenses, ete.,

gallons iy KEhCraL. DRSEsakch Frice LItk fron to any ad-
strated Ll oeto any ad-

dress. .0 MOALLISTER, Optician 40 Nussau at, %.% .

PLATINUM. %NS

MACH!N!BTB’, BOILER MAKERS', AND
4l

OOLS, [or sale at a great sacrifice, Ono

‘g;'n yutin ynhlnv with ‘;ppnnanuncuu nrge
in. Power Bhe g ayeity Iron Works pattern) ;1 Pow-
eLamater Works l“urn);llni Powor

ding Rolls; | ten tan Machine Shop Crano; together
Thba ’mifo Tovof Turning Lathen, DIy Machines
Rt W S ATl P Mkenthiata': Raller Makere'
On and cast st LILE

Ang, Palleys, Hangers, and 6 Falrbaoks' |'|llfﬂl’l\1’ Beales.

for € or apply at the South Brookiyn St
n‘}m’!’:l"g.?or. um?s’i ,-'nd Summit nn.r & ﬂroﬁ:ly:..m

PRINGFIELD OHIO, MALLEABLE
JWEY 0N AND BRASS WORKS make the bost
nod pest Coastings,

A\ Asom's—p"‘ur""‘r FRICTION CLUTCHES
{ wmann 3 ¥y _Yolno » Mason hy
M‘ﬁm’?ﬁm‘:w s AT &5
A/ ANTED.—Gun and Glrtrld”;o M'nchlnery
%‘i-?:‘k‘*fﬁ'b‘ﬁ‘:‘ghé g?;‘;‘a‘f-"i&v.

ow Haven €ono,

INTH—Horse and outfit fur-
Address NOVELTY 00, Baco, Mo,

ALL with Stenell Tools,
GRAMAM, Bpringfeld, Vi,

E—'-v"o‘ooﬂli"i? — (MPTOVED g TR ENT
ARTH@ACLOSET
£ DRACERRGT ) SoLe AGENT

~aal EW-YORK.

The New Wilson Under-Feed.

40 CORTLANDIEY. .

THE BEST & CHEAPEST
x FIRST CLASS SHUTTLE
i v o) SEWING MACHINE
S————— IN THE WORLD,
.Warranted for five years,
@Wand the warranty ind/m.
Enified by lia ital of half

5. million of dollars,

AGENTS WANTED
in unoccupled territory,
wFor particulars address

~ Wilson Sewing Machine Co.
o Cleveland, 0.; St, Louls,
= Mo.: Providence, R.1.;
siPhiladelphia, Pa); Bos
ton,Mass. ; Pittsburg,Pa,
Louisville, Ky.; Cincinnati,0.; Indianapolls, Ind.;
Memphis,Tenn.; Chicago, I1l.; Milwaukee, Wis.;
Toledo.0.; Albany,N.Y.; St Paul, Minn,; Rich.
mond.Va.; Montgomery, Ala.; New Orleans, La;
Galveston & Houston,Tex.; San Francisco, Cal.; or
No. 707 BROADWAY, N W YORK

American,

THE CELEBRATED

Cold-rolled Shafting.

FIYHIS Shafting is in every particular superior
to any turned Shafting ever made. [t s the most

FCONOMICAL SHAFTING to buy, belng so very much

stronger than turned Sh-mnr. Loesa diameter aAnsaweors

overy purpose, causlng a great saviog in m“p""-'tfml'

leys and hangers, It I8 perfectly round, and made Lo

Whitworth Gage. All who give It a trial continne to use

It exclusively, We lunr:l l:ll.flt quantities. Call and

examine 18, or sead for price lst.

Address ,(}KOI!GB PLACE & CO,
126 and 125 Chambers at., New ‘York.

» » ’

N. Y. Maclvinery Depot.

EORGE PLACE & CO., Manufacturers and

X Dealers in Wood and Iron kalmf Machinery, of

every description, Stationary and Portable Eogines and

Bollers, Leather and Rubher Belting, and all articles

needful {6 Machine or Rallrosd Repalr Shops. 126 and
128 Chamber st., New York.

Sturtevant Blowers.

FTHESE are in every particular the best and
monst pcrrm-lll Bl:’n'er ;“{ réul:lie A full assortment
of oy ize on hand, ready to deliver,
dross * "GEORGE PLACE & CO.,
126 and 128 Chamber st.. New York.

L.&J. W, FEUCHTWANGER, 55 Ce~
dar st., New York, Chemists, Importing
and Manufacturing. Sillcates of Soda
and Potash, Soluble GlassIn all forms
Steel and Glass Makers’y, Potters’ an
Enamelers’ Materials, Pure Metallic
Oxides and Fletals, Hydrofluoric Acid.
All articles of the best quality, and or-
ders promptly attended to. Publishers
of reatises on **Soluble Glass,”
““Gems,” and ‘‘Fermented Liquors.”

URDON TRON WORKS.—Manufacturers
of Pumping Engines tor Water Works, High & Low
Pressure Engines, Portable Engines and Bollers, of all
kinds, Sugar Mills, Screw, Lever, Drop, & Hydrauolle
Presses, Machinery In general. HUBBAKD & WHITTA-
EER, 10 Froat st., Brooklyn.

NEW and 2d-HAND, -

MACHINERY, Smavertians oua ke
P. BLAISDELL & CO.,

\ ANUFACTURERS of the “BLAISDELL"
% PATENT DRILL PRESSES, with guick return mo-
tlon, Agricultaral Drills, Improved Engine Lathes, from
12 in. to W In. swing, Planers, Gear Cutters, Bn'r'lni Mills,
Hand Lathes, and other first-class Machinists' Tools,
Jackson st., Worcester, Mass,

Agents! Read This!

‘\N? E WILL PAY AGENTS A SALARY OF
830 per week and expenses, or allow a large

commission, to sell our new and wonderful inventions,
Address M. WAGNER & CO., Marahall, Mich,

OOD-WORKING MACHINERY GEN.-
crally. S Ities, Woodworth Planers and Rich
ardson s Patent Improved Tenon Machines, No# 3 and
26 Central, corner Unlon st., Worcester, Mass.
WITHERBY BUGG, & RICHAKRDSON.

VI GAR, how made in 10 hours, without
drugs. Particalars 10 cts, F.Saox,Cromwell,Conn.

Tanite Emery Wheels
ND GRINDING MACHINES.

S. A. WOODS, General Agent.
achinery Depot, 91 Liberty st., New York.

397

To FElectro-Platers.

ATTERIES, CHEMICALS. AND MATE-
] ; m.\l_‘l‘)ln sots f(n"’?t'féi%'i?;‘(ﬂ“ﬂ'{?.‘{?.’.‘&‘?:
m:")'/.'lfr‘:ttx:f-nfnlg ;’r::m eld street, Moston, Mass. 1
lustrated catalogue sent free on applleation,

OTIS’ SAFETY HOISTING

Machinery.
¥o. 348 BROADWAY, NEW YORK.

OTIS, BROS, & €O,

) > —For Description, Prics
.. of the Heat Centrifu-

Iul l'!ll %'\trll !n‘r‘ngb};, l"‘l‘t‘; :D‘:rr;{l:ll;ln &l’r:l'l'mnny

n Ita favor, send for new Illastrated pamphlet (80 pp.) to
M cam AT LA et minavitie. X. V.

JIIILE
BEaAmS &GIRDERS

e T ¢ g
’1 HE Union Iron Mills, Pittsburgh, Ps. The
attention of Engineers and Architects is ealled o
our lmproved Wronght-iroo Beams and Girders (patent-
ed), In which the compound welds between the stem and
fanges, which have proved so oblectionable in the old
mode of manufacturing, are entirely avolded, we are pre-
pared to farnish 31l sizes at terms as favorable as can be
obtalned elsewhere. For Cescriptive lithograph address
Carnegie, Kloman & Co.,Unlon Iron Mills, Pittsborgh, Pa

“.'OODBURY'S PATENT
Planing and Matching

and Molding Machines Gray & Wood's P1. L Self.
Saw Arbors, and other wood 'ork'ln: mn:%?n'egt" o

£ A, WOODS,
Send for Circulars.

1Y T WROUGHT

§91 Liberty street, 8. Y. ;
¢ 67 Sadbury street, Boston

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Dan-
lels' and Woodworth Planing Machines, Matehing, Sash,
and molding, Tenoning, Mort l)r;g. Mﬂni’ Shaping, Ver-
tical, and Circular Re-sawing Machines, Saw &ug Saw
Arbors, Scroll Saws, Raliway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Tursing Lathes, and various
other kinds of Wood-wor achinery. Catalogues
and price lists sent on application, Manufactory, Wor-
cester, Mass, Warchouse, 107 Liberty st. New York. 171

Reynolds’

TURBINE WATER WHEELS.

The Oldest and Nowest. All others.
only imitations of each other In
their strife after complications to
confuse the pablic. We do not bosst
but quictly excel them all In staunch
rellable, economical power, can
tifol pnnl:j)hlrl free. Gro TALLCOT

% Liberty st., New York.
Gearing, Shafting,

Niagara Steam Pwmp.

7
CHAS. B. HARDICK,
Adams st., Brooklyn, N. Y.

\ ODELS, PATTERNS, EXPERIMENTAL,
l and other machinery, Models for the Patent Office,
Hullt to order by HOLSKE MACHINE CO., Nox. 58, 50,
and 52 Water st., near Jeflerson. Refer to ECieNTIiFi
AMERICAN office. Hu

TANTED—AGENTS, $20 PER DAY, TO
i sell the celebrated HOME SHUTTLE SEWING
| | MACHINE. Has the under-feed, makes the “lock
| | stiteh™ alike on both sides, and is fully lleensed.
| || The best and cheapest Family Sewing Machine
' in the market. Address
Bovan M T B S,
ton, Mass. ; Pltts! B < 4 C: o 4L, Oor
St. Loals, Mo. e

AILROAD MEN find all the latest railroad

news, descriptions and illustrations of railroad im.
provements, also articles on rallroad management and
engineering, by practical rallroad men, In the RaiLzoan
G Rrrx. 5 Hrondway, New York, and 112 Madison st.,
Chlrm. Yourdollarsa year; ten coples for ;40 coples
for § Seot with Engineering, the great 1ish four-
nal, for one year, §13, -

15 A MONTH! EMPLOYMENT!
. EXTRA INDUCEMENTS!

A premium Homae and WAGON for Agents. We desire
to employ agents for a term of seven vears, 1o sell the
Buckeyo $20.00 Shuttle Sewing Machine. It makes a
stitch ‘alike on both sides, and is the best low.priced
licensed machine In the world. W. A, HENDE' N&
C0., Cleveland, Ohlo, or $t. Louls, Mo.

1832. SCHENCK'S PATENT. 1871,

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
chinery, Engines, Bollers, ete. JOHN B. SCHENCK'S
SONS, Matteawan, N, Y., ana 115 Liberty st., New York.

THOMSON’S PATENT

ROAD STEAMER.

HE only locomotive that will haul heavily

loaded trains on ordinary American ronds. Saves %

per cent over horses, and does not Injure the roads. Also
adapled for plowing b{ direct Q-ac\!ou.

Can be seen (o operation nesr New York. Open for

competition with any other Road Engine.

For full particulars, address the Sale Manufacturer In
America, D. D. WILLIAMEON,

P.0.Box 180, or 3 Broadway, New York clty.

Universal Wood Worker.
FOII Agricultural, Railroad, Car, Carriage,
!

and Wagon Works, Planing Mill, Sash, Door and
ind, Hedstesd, Cabinet and Furnitare Factories
MOBETH, BENTEL & MARGEDANT. Hamliton 0.

PATENT BANDSAW MACHINES

Of the most approved kinds
Of varloos slzes, Lo saw hove!
.I.I';'"l-h. "":1"&»""’3'&':';'—'.’-
clining the table, by
I'LYIBI 65' W 4
enth ave , Now York. Prioe
. , and L At
present (Ol 16), there are In
operation, In this olt alone,
of our machines, nd for
cirealar. Manufacture, also,
an lmproved uw-ﬂlln‘ ap-
paratus; price, $30. Have
slso on hand » large stook
of best Fuexcu Basvsaw
BLapes.

NORWALK IRON WORKS,

OLE PROPRIETORS and Makers of the
L) Norwalk Eigmeand Earle S8toam Pamp, Statlona.
and Portad Eugines, Direct Acting and Balavce
heel Stean P aups, Alr and Vacuum Pumps.
Suesroom, 18 Conter street, New York.

] U‘&'(.‘,"r‘(;i lWATC"MA.\"S TIME fz,E-
~Important 1 C ration
Manufacturing ’:c'm::ncrgzir:"nb‘l‘:“ of ‘::?:lmmut.
pairoluan o6 the aamee renrh mﬁ}E’" cut sdations of Wi
It ARINEe 7 ) ations o .

Beat” Benatur  Oirentar, - “Ge4 B KK

LLCOTT'S LATHES, for Broom, Hoe, and
£\ Rake Handles, tor sale by v
L. W. POND, % Liberty st. New York.

=1 7 TO £250 PER MONTH, overy-
g i {1 .tnrn_\mn\!e and female, to Introduce the
u‘:ﬁ )3 UINE IMI'RO 1

ED COMMON-SENSE FAMI-
EWING MACHINE. This Machine will stiteh,
hem, fell, tuek, quilt,cord, bind brald andembrolder
-] |n & mos n’wr or wauver. Price, (-ul“’u. Fuliy
Heensed and warranted for five yeamn, © will pay
00 for any machine that will sew a stronger,
more beautifml, or more clastic soam than ours,
makes the * Elastic Loek Stited. ™ l:wrz second
stiteh can be cut, and still the cloth eannot be pulled
apart withoot toaring I, We pay Agenta from §75
to §2%) per month aud oxpenses, Or & commisslon
from which that smoant can be made. Addross
SECOMUE & CO,
Boston, Mass, ; Pittsburgh, Pa. (1% Louls, Mo,
; Chilcago, Ili.

N
§

anted--

Trade-Mark Patents.

MUNN & CO. desire 1o call the attention of mafufae-
tarers and husiness men genorally, to the lmportance of
the law of patents, as applied to trade-marks for basiness

purposes.
Any person, firm, or corporation, domielled In the

United States, or In any foreign country affording stmilar
privileges to cltizens of the United States, can obtals the
right to the exclusive use, for THINTY YRARS, of any
TRADE-MARK, conslstiog of any new Sgure, or design, or
auy new word, or new combloation of words, letters, or
figures, upon thelr manufactures,

This protection extends to trade -marks already in use
for any leagih of time, or about to be adopted.

Full information on this lmportant sabject can Jo ob-

talned by sddressing
MUNN & CO,
37 Park Row, Noew York.

AMERICAN GRAPHITE coO.,,
24 CLIFF ST, NEW YORK,
MINES AND WORKS, TICONDEROGA.

Standard
perfected
unequaled N
grades uy‘nnu

Stove Polish; O lazing Powder, Shos, & Paint, Cracibles,
Pencli, “lectrotyping, Piano and Urgan sction, for
subricating mockinery of every description.

Grades for Specinl Uses prepared to orders

. 0, AR aas.
N, B.—~This detector i covered by two U. & Patonta.
Parties uslng or nlll? Uiese Lnstraments without autho-
Ly from we will be dealt with socording to Iaw.

W ATCH free und $30a day sure, no humbug.

Address, with stamp, Lavra & Co, Pittaburgh, s,

Andrew’s Patents.

Nolseiess, Frictlon Grooved, Portable, and
"\\:'-reboz;e Ho urln‘. & Hel
ction or Geare: n ry
:nn e-hnriln mgg Jo'\lns.“ A
Osciilnting -:lneo. euble and Single, 1.2
1 ll.mnwel’.
Uent f-‘:m wmps, 100 to 100,0 snllons

r M t Fam th
ﬁ-‘i.-suﬂ -:.' G?nvc o (,’:.L.(-lr:ll. o.llt.:.. m!ﬁ.
Al &I{Ll{g\-rlq Durable, and Economical,
Send for Clrculnrs.
WM. D, ANDREWS & BRO.,
414 Water sirect, New York,

FRAGRANT SAPOLIENE

LEANS KID GLOVES, and all Kkinds of

J Clotha and Clothlog: removes Palat, Grease, Tar,

ele., INATANTLY, without the least Injary to the Duest

fabrie. Sold by Druggists and Fascy Goods Dealers,

FRAGRANT SAPOLIENE CO., 35 Harclay stroet, New
York; 46 La Salle street, Chlcago.

JORTABLE STEAM ENGINES, COMBIN-

ing the maximum of efficiency, duradllity and econ-

omy, with the miolmum of welght and price.” Ther are

widely and favorahly knowa, more than being in

use. Al warranted satisfactory or no sale. riptive
clrculars -eul',oncupﬁgf‘uknl::‘.‘_ :AC'{;'.;..

#, Cortlandt'st., New York. b Wi,

Blll:.:r’ \;(U)ORE\“’ARD STEAM.PUMP MAN.
A NG COMPANY, Manufue

Woodward Pat._lmproved SIAA.'I} s,t'u- (m:':l'l‘h.:
Engline, Steam, Water, and Gas Fittings of all Adso
Bneni i R DI, Rl
> s, Factor e Bu! N

Low Pressure. oodward Bullding m:cf-w at

cor. of Worth st. (formerly of 77 B N. Y5
artics are henb; :Auu;n’;:l’ “unr:l = I}I oy
kht of the above Pump. G. “’. WOODW .h&t
o HINGLE AND HEADING MACHINE—

L) Law's Patent with Trevor & Co.'s Ve

The Shoplest and Best in use, Al

and Stave Joluters, Equalis o
ote. Addn:n ?ﬁx\’(ﬁ"‘m.‘ e

[ ,ATHE CHUCKS—_HORTON'S PATENT
S

from 4 to 3% Inches. Ao w
K. HORTON & SON,

ILICATE OF SODA, IN ITS VARIOUS
P T R T

’l‘El.Eﬂ RAPH INSTRUMENT for Learners,

. lostructions xl Iphabet
c¢ach ;':-“.:m:ﬁ .:(: tsltei" ..]2
to .J‘s.m,d B::‘c. 0. b, % m at O
:.'s'v'npb Dilien, 3 Wﬁu‘.“. , Cleve
I~I I:ND‘ 'SA.\’V l.l.lru‘-.—Do work of 8 ‘:nn.
Hip 8 dnch Juw with use,
Anciits wanted wmmn.. .ﬁh " :' v

ACHINISTS' TOOLS, at red
Mg e
INCINNATI BRASS WORKS. —
e e P b e g

p————
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When money is paid at the office

for subseriptions, a receipt for it will be given; but

when subseribers remit thelr mooey by mall, they

Ay cotslder the arrtval of the first paper 8 bonu S
neknowledgment of thelr funds

City Subscribers.—The ScrexTivio AMwnr.
CAN will be dellvered In every part of tho city st
$2% a year. Single noples for sale st the News stands
n Wis elty, Brooklyn, Jersey City, and Willlats
burgh, and by most of the News Dealers In the United
Statea

'uMM—\\'lm with to have their vol.
wmos bound, ean snd them (o (s ofee.  The charge
for Binding s §1°8 per volume.  The mmount shonl)
bo remittod 1n advanoe, aod the volumes will be sent
a8 8000 &8 they are bonnd,

e —
Advertisements.

Advoriisements will ba aulmitted on thispage at the vate of
8100 per line for each insertion. Ewngracings wmay
Aead advertisements at the same vate per tne, by mens-
wrement, as the letter - pross,

~ Pratts Astral Oil

First Preminm and Diploma

‘!:‘*\‘n}uh'm l.?-(“.li:e FI:'Y. I“b:‘"'i"
T u.l.\v‘il'hl:.f: L80 Ok D Houe

R T A R

A. 8. CAMERON & (0.,
ENGINEERS,
siree, Now York ey,

Steam P,

‘,}‘dnl»lr«l o every possl-
uty,
tli'o.ud for a Prico List.

DA, known as the “Glahe Works,'" sltuated at
un.nﬁque'on the 8t Lawrence, 18 miles from the clty of
Kingstan, The premises are extensive,and have been nsed
a8 machine works, spring factory, eto. The water power
15 abundant, and IS AVATLANLE THROCONOUT THE WINTER,
The steamers on the 8t. Lawrence )] tonch at Gananoque,
and It Is also tion of the Grand Trank Rallroad.
Yor terms, apply to J. PEXFOLD, Manager, Bank of
British North America, Kingston, Canada.

'DIANUPAUPURI.\'G PREMISES IN CAN.

Musical Boxes

ANDOLINE, Expressive, Quatuor, Bells,

. Drams, and Castauncts, All slzes, all styles, and all

rloes, from throe dollars to three thousand dollars,
{'I’IA g frowm one tune to over one hundred tunes, Send
MUSIOAL BOXES REFAINED DY

M. J. PAILLARD & CO.,
% Brosdway, New York.

JAMES W. QUEEN & CO,

. delphi
SR Onemant 'agg'“r:n':lw:)!. New York.

Opticians, Mathematical and Philosophical

Instroment Makers, and Importers.
Spcclncluf Microscopes, Opera Glasses, Drawing In-

for Circular and pricos.
AEILFUL WORKMEN,

struments, Transits, Levels, Tape Measures, Thermome-
ters, Barometers, Magic Lanterns, ete., ete.
Manuale, as follows, sent for 10 cents each:
Part 1st, Mathematical Instruments. . .......... 155 pages.
-~ 24, Optical Instroments. .....cooeeemnanene 0 “
e 34, Magic Lanterns and Stereopticons... 88
4th, Phallosophical Instruments,........... & =

series of SOUNDINGS and BORINGS, to deter-
mice the character of foundations for bridges and other
works In and alosy the Harlem: River, in water and on
land. Unexceptiopable references will be required.
Apply, between the hours of 2 2nd 5 o'cl P.M.,, at
Room No. 1, 95 Broadway, to
WAL H. GRANT, Chief Engineer.

'Y‘TA.\'TED.—A man qualified to conduct a

CRES Cuts, Burns, Wounds, snd all dis-
/ orders of the Skin. Recommended by Physiclans,

Sold by all Draggists, at Sets. JOHN F. HENRY, Sole
Proprictor, 8 College Place, New York.

'l) AT. SOLID EMERY WHEELS AND OIL
STOXNES, tor Brass and Iron Work, Saw Mills, and
Edge Tools. Northamnton Emery Wheel Co. Leeds, Mass,

HOW, WHEN, al WHERE
ADVERTISE.

SEE THE ADVERTISER'S GAZETTE,
BOOK OF ONE HUXDEED PAGES,

Issued Quarterly (new edition Sust orT), contains Lista
Of ALL THE nEST NEWSFAFEEs, Dally, Weekly, Religious
Agricuitural, Local, and Polltical;’ also, Micazises,
and all Perlodicals devoted 0 class Interests; also, estl-
males showing

COST OF ADVERTISING,
and hints, Incidents, and lnstructions gathered from the
Experience of Successful Advertisers,
Malled to any address FOR 235 CENTS,
Address

GEO. P. ROWELL & CO.,

Advertising Agents, Publishers, and Dealers
In All Kinds of Prioters’ Materinls,

NO. 41 PARK ROW, NEW YORK.
WORCESTER

Free Institute.

FIHIS INSTITUTION offers theoretical and
practiesl instruction in
Mechnules, Civil Euglneering, Chemistry,
Architecture and Designing.

Every stodeot devotes ten hours s week, and the month
Of July, 1o practice lu the Hoe of his chosen profession.

Address C. 0. THOMPSON,
Warcester, Mass,

263 BROADWAY.

SAFE i

( 1EO. W, READ & €O,
X MANUFACTUNRENRS AND IMPORTERS,

FANCY WOODS & BOARDS,

Mave In store the Nnost assortment ever seen, particulnrly
PRENCOH VENERERS, HUNGARIAN ASIL ETC.,
1o which they It « 4o the particular attention of the trade.

Of CALAL nid price Hst.
’l."':;"h‘.\"l."ll\-':l:-"l‘«'.ll‘ I.Iln:'lh'u'-l':unl Iargest VENEER CUT.
ING MAUNINES In the country,

e : O wnd 172 Centre st
Factory, 18 1o W0 Low s st

o RutsSablyBul

HOOT B ENGINE €O,
9 Ave, cor.Bh st N Y.

The Bestinthe Market.

L. L. SMITH & CO.,

Nickel Platers,

¢ HOWARD ST., New York,
Between Klm and Centre.

PATENTI
OLD ROLLED

SHAFTING.

The tact that this Shatting has 75 per cent greater

strength, a finer finish, and s troer to gage, than any other
1o use, renders It undoubtedly the most economical. We
aro also tho sole manufactarers of the CELEBRATED COL-
LINS AT, Courrina, and furnish Pulleys, Hangers, cte.,
Of the most approved styles,  Price Lists mailed on ap-
plieation to JONES & LAUGHLINS,
100 Water strect, Pittst
Stocks of this Shafting In store and for sale by
FULLER, DANA & FITZ, Boston, Mass,
GEO. PLACE & CO,, 126 Chnmbers streot, N. Y.

JUST ISSUED FOR 1571-2.
WILSON'S NEW YORK
BUSINESS DIRECTORY,

Contalning every business in New York City in.
dexed and classified alphabetically under sppro-
priate beadings ; a valuable Aand-dook for who
magke purchases in New York, Sent postpaid to
any part of the United States on receipt of fiwo
doliars. Address

JOHN F. TROW, Prousmen,
2 Gzrxxe Sr., NEW YORK.

N.Y. City Directory 85, and Co-Partuncrshlp

Directory 82,
£27 Orders by mall promptly attended to.
TZ Sample of the Business Directory will

4
be sent to any

dress on recelpt of stamp.

THE
Allen Engine Works.

Fourth avenue and 130k and 1518t sts. New York city
Mavufacturers o1

Porter’s Governor,

The Allen Boiler, nnd

Stande rd Straight Edges, Surface Plates, and

Aungle Plates,

Four first premiums were awarded to us at the Fa'r o
the American Institute, 1530, ALEE

Send for our llustrated circular,

THE CHEAPEST MODE

INTRODUCING INVENTIONS.

NVENTORS AND CONSTRUCTORS OF
new and useful Contrivances, or Machines, or Engl-
neering works, of whatever kind, can have thelr Inyen-
tions Nlustrated and described In the columns of the
SOIRSTIFIO AMENIOAN, On payment of & reasonable
charge,

The cuts are furnishied to the party for whom they are
executed as soon as they have been used. We wish it
understood, however, that no second-hand or poor en-
graviogs, such as patentees often Ket executed by fnex-
perienced artists for printing clrealars and handbills, can
be admitted into the feading columne, We also reserve
the right to nccept or reject such aul
ed for publication,

Jects as are present-
And It is not our desire to receive
orders for eograving and publistiing any bat good Inven-
tions or Machlnes, and such ss do not meet our approba-
tlon we shal respectfally decline. Estimates ss to cost
of engraving and publication will be Kiven, on receipt 0
photograph, model, or drawing, and de scription.
For further particulars address

MUNN & co.,
Pablishers of Boixrivic AxEnicay,

New York city.

urgh, Pa.

American.

 Harrison Safety

-

SOns
2527

"

{ REEN'S PATENT FUEL ECONOMIZER,
X applied to Btonm Bollers, snyos %0 (o 8 per cont of
fuel, Applied to about half s mitilan bollors rn Lurope,
Can b seen at the prineipal works ln the nelghborhood of
New York. Particalars, ote, , from
It G, CAIRNCROSH, 27 Broadway, New York,

American Saw Co., Manufacturers of

And Perforated Clreular and Long Saws.  Also Solld
Suws o1 all kinds,  No. 1 Forry s, cor, Gold strect,

W York. Branoh Offioe for Pacific Coast, No. 606
Front stroet, San Franclsco,Cal.

RUMPFF & LUTZ,

MPORTERS and Manufacturers of Aniline
Colors and Dyestuffs, Colors for Paperhangers and
Stalners. Rellable recipes for Dyeing and Printing on
Ellk, Wool, and Cotton® All noew Improvements in the
art ol Dyolng, and new Colors are transmitted to s by
our friends in l-:nropo:u KOOI W they appear.
4 Deaver street, New York.

Working Models

And Experimental Machinary, Metal, or Wood, made to
ovder; By . F. WERNEI & Center st N.Y
THE

Tanite Emery Wheel.

Does not Glaze, Gum, Heat, or Smell. Address
THE TANITE CO.

Slroudnbnm.'konroe Co., Pa.

THE BAND SAW!
Its ORIGIN and .
ISTORY, with Engravings of the OLDEST

MAGHINE, sent gratls.  Address RICHARDS, KEL-
Y & CO., 22d st. (above Arch), Philadelphia.

Patents on Designs.

Citizens and allens can now secure design patents tor
three and a half, seven, and fourteen years. The law on
this subject Is very liberal. Foreigners, designers, and
manufacturers, who send goods to this country, may se-
cure patents oere upon thelr new patterns, and thus pre-
vent otber makers from selliog similar goods In this mar-
Ket.

These patents cover all n
tion of articles of manufacture.

For further Information address

MUNN & CO.,
No. 37 Park Row, New York.

of form or configura-

O SCHLENKER'S PATENT QO

BOLT CUTTER

NEwW INVENTION. ADDRESS,

Boiler.

Hasbeen in practical use for more than 10 years.

25,000 HORSE POWER IN USE.
AT O AT .

SEND FOR CIRCULARS TO
HARRISON BOILER WORKS,
Philadelphin, Pa,

Weston's Patent Differential

PULLEY BLOCKS.

75,000 in ase. Addres
HARRISON BOILER WORKS
: Philadelphun,
or JOHN A, COLEMAN, Agént
10 Broanway, New York,
or 109 Frnunay, $r, , Boston, Mass,

§W=T. V. Carpenter, Advertislng Agent, Adires
hereaftor, Nox 7, Now York city.

Swain Turbine.
“OurLow-Water Wheel from this on”

W ILL D(‘)l TEN PER CENT MORE WORK
:;51 lglvoo%t?; mm.o' M%W'c'vg m.::

U

of o:; 'r:'?:d ‘fi‘,‘:-“ Lowell, with Disgrams and Ts.
THE SWAIN TURBINE 00,

North Chelmsford, Mass,

() A LINB for an adyortisement in
Kollogg's Tneldo Traok m

.
ern sountr awuwpcn. 'u," ;M ol Lint }:’
Un
10 .n'&'hu Madison st + Ciifango,

18 kind ln the wor Add

Our gunrantee is—more
stewm, lesa fuel, stronger in run.
ning, safer to run, 1

tion

and mere darable, than any O1d
Style Portable, with e on
Holler, of same dimensl Our
M well

00!
Patent Roller set; quick ozﬁ.
and correct when sawing, S nary nes an
ers. Address omrn-rﬁ & WEDGE, Zauesville, Olilo.

2 < 0 A MONTH easily made with Stencil
) “and Key-Chicek Dics, Secure Cirealar and
CER, Brattleboro, Vt.

Samples, yree. S, M. SPEX

RON PLANERS, ENGINE LATHES,
Drills, and other Machinists' Tools, of qual-
ty, on hand, and finlshing. For nl%!)g'. or
tion and Price address NEW HAVEN MANUF. -
ING CO New Haven Conn.

7 ANTED—A workman at sash doors
and mouldings can have a t Job with
TON MANUFACTURING CO., Arlington, Vi.

ODD & RAFFERTY, Manufacturers of
Steam Englnes, Bollers, Flax, Hemp, Tow
Iope and Oakum Machinery, Steam P.Qp and -
ors always on iand. Also Agonts for the New Haven -
ufacturing Co.'s Machinists’ Tools, g‘ We Invite
clal attentlon to our new, woroved, Pritakis Steam En-
glnes. Warerooms, 10 Berclay st.; Works, Paterson, N.J.

L.W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS.

! ATHES, PLANERS, DRILLS, of all sizes*
Vertical Boring Mills, ten feet l'inﬁ and under-
iling Machines, Gear and Bolt Cutters; Hand Punches
and thears for [ron.
Ofl ce and Warerooms, 98 Liberty st., New York ; Works
at Worcester, Mass,
A. C, STEBBINS New York Agent.

| HOWARD IRON WORKS, BUFFALO.N

I EST DAMPER REGULATOR
for Stewm Boller. Send for Circulars,
Agents Wanted, MURRILL & KEIZER, Baltimore, Md.

HEAVY CASTINGS ssrsers”

Steam Engine Builders & Founders, New Haven, Conn.

11 wh t lat
BUIL DE RS Frhriienics
‘1

tive circular of * Village Bullder' free. Address A J.
BICENELL & CO.. Pablishers, 77 Warren st., New York.

3 -« 1
wotmae Union Stone Co.,
Patentees and Manufacturersof
ARTIFICIAL STONE &
EMERY WHEELS
and Artificial Stone and l'.mrry\eheel
.\l.u-mx-é‘i,\'lr.m&‘tx;l:bs.-aror circu-
lar. 2 Pemberton Square,
BOSTON, MASS,

WIRE ROPE.

JOHN A. ROEBLING'S SONS,

MANUFPACTURERS, THENTON, N. J.
]?OR Inclined Planes, SlumlluﬁShi!))‘llig;zing,

Bridges, Ferrles, Stays, or Guyson Derricks & Cranes,
Tiller Ropes, Saah Cords of Copper and Iron, Lightalng
Conductors ..““,pr. r. Special attention given to holst-
ing rope of all kKinds tor Mines and Elevators. Apply for
cireular, giving price and other Information. gn'ml for
amphlet on Trausmisslon of Power by Wire Ropes. A
arge stock coustantly on hand at New York Warchonse,

No. 117 Liberty streot.

» AILROAD MEN, who hope for promotion,

read the RAILnoaD Gazerre, published at 72 Broad-

way, New York, and 112 Madison st. , Chlcago. Samplo
uum‘»rn 10 ¢ta

QI’ERM OlL, strictly pure, for SEWING
, MACHINES and fine Machinery, in bottles, cans, bar-
réls, nnd casks. W, F. NYE New Hedford, Mase,

S. & J. GEAR & CO., Boston, furnish
ﬁ e every description of Wood and Iron Workin

schinery and Supplics. The bLeet lu use, regardloss o
maker atlowest possiblo rates.

TWENTY-SIXTH YEAR.
A New Volume Commences July 1st.

EVERY NUMBER is printed on fine paper,
and elegantly illustrated with original engravings
representing

New Inventions,Novelties In Mechanices,

Manufactures, Chemistry, Photog=
raphy, Architecture. Agriculture,
Engincering, Sclience,
and Art.

Farmers, Mechanics, Inventors, Engincers, Chemists
Manufscturers, and People of all Professioos or Trades
will ind the =

SCIENTIFICO AMERICAN
ot great value and inlerest.

The Editors are asslsted by wmany of the ablest
American and European Writers, and haviag sccess o
all the leading Sclentific and Mechanical Journals of the
world, the columns of the SCIEXTIFIO AMERIOAN are coR-
stantly enriched with the choleest Information.

An Official List of all the Patents Issued i published
Weekly,

The Yearly Numbers of the SOIeNTirio AMKRICAX make
two splendid Volumes of nearly Oxx THOUSAND Paaxs
equivalent In slze to FOUR THOUSAND ordinary book

PORSR SPECIMEN COPIES SENT FREE.
Trnua-$310 & year, $1°% half yoar; Clubs of Ten
Coples for one year, at §2°% each, $5W,

With a SPLENDID PREMIUM to the person who forms
the Club, conslsting of & copy of the celobrated Steel

Plato Eograving, * Men of Progress.”

Address M'.TNN & CO-,

PopLisuges oF THE SCLENTIFIO AMERICAN

37 Park Row, New York.
—

m 3 « Qelentific Ameriean” is printed with
l lz‘lll.\:xﬁ.\“ﬁh JOHNSON & COS INK. Tenth and

Lombard ste, Pulladelphia aad  Gold st. New York.




