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IMPROVED SHEARS FOR CUTTING BAR IRON.

The ordinary method of cutting bar iron or railroad rails
is by means of the cold chisel and hammer, a tedious and at
best inaccurate operation, involving the labor of three men
and no small expenditure of time. It is hardly nocessary
to point out that an efficient device for the same purpose would
possess considerable economical
valuo; and for this reason, in
addition to that of its producing
superior work, its substitution
for hand labor may be urged.

The subject of our illustration
is a power shears, of the size
adapted to cut round iron of all
sizes up to two inches. It is
also provided with blades to cut
flat iron as large as one by four
inches, and square iron up to
one and one half inches, with-
out alteration. The machine is
well adapted for the use of chain
or bolt makers, and for general
machine shop work. Smaller
shears are made for lighter
work, and larger ones for cut-
ting up old rails and scrap for
rolling mills, The size here-
with represented, which cuts 2
inch iron, weighs only 2,000
1bs., and occupies a space of 3
by b feet on the floor. A hand
muchine weighing but 470 1bs,,
worked by two men, we are in-
formed, has repeatedly cut off
rails of seventy-two inches sec-
tional area, requiring 360,000
Ibs, pressure.

The pressure required to shear
off two inch round iron will
average 157,000 1bs, and the
weans whereby so much force
is concentrated in so little space,
and so much strain resisted by
so little weight of cast iron, in-
volves two principles in me-
chanical construction, The first
principle consists In fasten.
ing the blades, A, B, and C, of
the shears within the circum-
ference, ', of its bearing of os-
oillation, in such manner that the
Inrgest bar to be cut is placed
close to the axis or actual
center of the shears. This s
claimed to secure the shortest possible unit of leverage for
tho resistance, und st the same time the resistance or strain
on the machine ls located so nenr the centor as to allow the
iron, which must support said strain, to be distributed in a
eircle. BSecond, since the work is intermittent, a fly wheel
may be advantegeously used. And since the power that
may be nceumulated in fly wheels is propor-
tional to the square of the velocity of thelr
rims, the welghts belng equal, a good speed
to the wheel Is the first requisite,

The shears shown has s thres feet wheel,
wolghing 680 1bs,, with eight inches face,
raoning 120 turns a minute,  As two inch
iron eannot be handled to cut chain links
faster than 15 or 18 times a minute, the
power of the wheel may bo multiplied about
8 times, by such mechanism as will give the
shonrs blado 15 strokes to the wheel's 120
turny,

In this machine the power of the fly wheel
is communicated direotly to the moving arm
of the shears, by means of an ecoentric, D,
on the hub of suid wheel, driving a pawl,
which engages teoth in o circular are, 1, at
the outer end of the shear arm, F, thus rals.
ing sald shoar arm one tooth at each revolu
tlon of the wheol, an attendant pawl, (1,
supporting the arm by each tooth as it rises,
A stop dog, H, which may be festened between any two
tooth, on arriving beneath the pawls, disengeges them, and
the shear arm drops back to its normal position, where it is
recelved on & cushion, I, to avold nolse.

Thus, by dividing the angle, through which the shears
must move to cnt two foch lrop, into 8 teeth, and by placing
sald teoth fur enough from center so that each tooth may be
thick snough to bear its load with safety, the whole problem,

Postage prepaid.

the inventor claims, is solved with light parts, and almos* For bolt and chain makers, a gage Is supplied, that rega-
no power wasted in friction. The eccentric is so propor- | lates the length of the piece cat, with precision. And this
tioned to the teoth that the fly wheel is at work only one | gage has a very ingenious mechanism, whereby the very sct
quarter of each turn, leaving three quarters of the working | of pushing the bar against it starts the machine. The
time and all the timo between work for it to accumulate | notches made in the blades for cutting round iron are so
power. The body of the machine has a trunnion projecting | arranged as to cut the smallest iron at the farthest point
from center, thus requiring only
the motion of one tooth. Al
lowing a little time for the arm
to fall, the shears will cut 100
pieces of one half inch iron, 75
pleces of three quarter, 50
pieces of one inch, or 15 pieces
of two inch iron in one minute,
while the fly wheel continues
at the speed of 120 turns per
minute. Its great firmness
causes the blades to wear a
long time. An opening from
the joint allows the scale and
rust to fall out,

These machines, we are in-
formed, have proved by use to
be very efficient, reliable, and
extremely cheap, as their first
cost is not one half that of
other shears capable of the
same grade and amount of
work. The principal features
of these shears are soon to be
adapted to a combined shears
and punch for boiler plate work.
The device has been patented
in the United States, Canada,
Great Britain, France, Belgi-
um, and Austria,

For further information, ad-
dress the inventor and manu-
facturer, W, X. Stevens, East
Brookfield, Mass.

A Rallway on the Sea

Bottom,

Dr. Lacomme's project might,
perhaps, be termed more fitting-
Iy a marine railway, or a mil
way for the marines. Ho pro.
poses to lay a submarine line of
rails at the bottom of the Straits
of Dover between England and
France, upon which a weighted
chariot or platform is to run,

and upon this platform is to be

STEVENS' IRON-CUTTING SHEARS, placed a submarine boat, com.

from its faco, on which I a cireular flange, bolilnd which a posed of galvanized iron, and hermetically sealed, propelled
collar, J, takes a facinl bearing, The moving arm, F, con. | by compressed air.

taining one pair of steal shear blades, B, has its boaring of °
oscillation on the elrenmforonce of the flange, and is socuroed Stoel Ralls,
so that the blades work in facial contact with the opposite Weo had a conversation with the president of one of our

blades, A, ¢, by means of bolts and the collar When | largest railroads the other day, in .\\'lnl.jl\ he said, speaking
of the relative merits of steel over iron ralls,
that he belisved that It was better economy
Fig 3 for any railroad doing a large traflic to pay
: the present price for steel rails than to Iny
down lron, even if the latter were dolivered
froo of cost, We thought at the time that
the assortion was protty strong; but on in-
quiry nmong other practioal railroad men,
they confirmed the firmt gentleman’s assor-
tion,

A recent number of the Radlroad Gogette
gontained an engraving representing the
wear on & steol rall, Inld down in 18545, on
the single main track in Clark street, Chi
cago, where nearly all the traios of the Chi
eago, Rock Island, and Pacific and the Lake
Shore and Michigan Southern milroads
passod over it, and where engines were con-
stantly shifting. Iron alls in similar positions
wore renewed as often as onee in six months,

the steel rails having outworn sixteen of
the lron ralls,  The steel rall was gradually
the puwls are thrown out by the stop dog, the lever holds | worn down on one side, but there was no splintering, ss in
them out, o that the shears Is still, with its wouth u|n~ln to | lron mlls,

y : aly started. This may be done .
::‘r:::;u-i:‘l’::v I;xul::l i};‘{x:’"ﬁ:j :l.mnlur. This Is a point It will be observed, on reference to the list of Canadian
of great value to prevent accldents in cutting rails and other | patents published in these columns w-u;\.(l_v, that the num-
Leavy iron, as it allows any desired time to got the bar in | ber of patentoos Is largely Incroasing, The last wook's I8
place, and (when started) cuts it off ws quickly as those shoars | sue numbered forty.olght. In the corresponding weok of
do that keep the jaw always in motion, last year, only half this number was lsued
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THE GENESIS OF INVENTORS,

In the symbolic representation of theages, the characteristie
haman type of one period is the hunter; of snother, tho
shephord ; of another, the farmer  Atone stage of the world's
deveiopmeat, the soldier is the prominent man, at another
the priest. Now the leading man is the builder; now the
sdventurons sailor; again the studious philosopher, the far.
pesing patriot, the irrepressible reformer, is the commanding
splrit of his time,

Of the nineteenth century, the typical man is the ioven-
tor. Heisatonos the leading factor and the peculiar product
of modern civillzation. He it Is that has introduced the
slements which chiefly distinguish the life of to-day from
that of any and every other period. Thehunter, the farmer,
tha soldier, the sailor, the priest, the philosopher, the states.
maa, the artist—each fulfils his function; but in no way
do they surpass the achievements of other ages, in no way
do they help to make our life different in kind or different in
character from the lives of our ancestors,. The work of the
inventor does.

Sabtract from the means and methods of our deily lifeall
those slements which are or have been patented, or a'e the
products of patentad applicationn and appliacces, and how
much—how everything, in fact—that gives distinetion to our
age will be taken saway! Pull out from our houses all 1he
paris save thoss not now or ever patented, all those that have
been formed or put together by patented means, and what a
wreok would be left!  Take from our tables all the articles,
food, and furniturs, in whose production and carriage patented
faventions have baen essential, and how weager our diet would
be! Strip from our bodles every article of clothing save

thows in whose preparation patentad Inven'ions have not been
smployed, and how scant wonld be our attire! Deprive the
wealthy of all the laxuries which Inveation has brought
withis their reach the poor of the cotnforts and conveniences
which the inventor han provided or made possible, and how
much of use and eojoyment wonld go out from thoir lves!

Just now wa aro commemorating the brave deeds, tha

unconscious harolsm and wisdom of the founders of our
Ropublic. Ta norespect can it bo sald : * They bullded better
than they knew” than {n the provision they made for the
ancouragemont of invention and protection of inventors, then,
ke themselves, & sleuder and struggling band of ploneers

4 | Gormany have little inventive geplus or practieal skill, that

a9 | indox of Inventors, containing some 2560 names, shows that

32| quickly—implements which we owe to our inventors. We
#s | know that our commercial superiority and the immense

Heientific American.

on the border of an unbroken continent, a new and nnexplored
fleld of effort for the amelioration of human existence. It
was not & watter of climsate or race, it eould not be the
conditions incldental to the conquest 5f & now country, that
made the Yankeo an inventor above all other men. The
samo raco had undergone similar exporlence bofore, perhaps
a seore of times, yet it did not develop Inventors except
sporadically. It was not necessity, the reputed mother of
Inventions, that started our fathers on the course which has
wrought a revolution, & maltitude of revolutions, in the
productive arts. The original need of labor.saving devices In
Amoriea was no greater than had prevailed the world over
since human life bogan; always and everywhere humnnity
has stood In want of the benoficent products of the inventor's
art, and everywhere It hax stood rendy to turn such products
to good account.

Why then were not more Inventions made?  Slmply because
tho true parents of Invention—enconrngement of inventors
and protootion to thelr productions were lncking. Those
provided, thoir lagitimate issue followed, genius for invention
wan doveloped, and its progeny inereased in geometrical
progrossive., Every new contrivance gave birth to many,
inventive competition sotin, and ultimately Iimprovement
became watchword the in every department of productive
labor.

It is true, the student of pure sclence comes in for ashare,
a largo share, of credit for making modern life what it is.
Very largely he has led the van of discovery and made inven-
tion possible, But it must be remembored that it is their
practical application that gives matorinl value to such dis-
coverios; and that where such applications are not directly
favored,the progress of pure selence contributes 1itile to the ad-
vancemont of human well belng, In Germany and in England,
tho progress of selentifio discovory is very rapld, yot invention
Ings. In this country Invention leads, and frequently we take
from them the barren scientifio fact and return an application
which gives it the highest value, It cannot be because the

they invent so seldom. They turn inventors quickly enough
when they eome here; an examination of the latest weekly

fully twenty per cent of those are unmistakahly German,
That & large percentage of our inventors are of British birth
i8 too well known to call for investigation.

The secret of the superior inventiveness of the Americanized
Earopean lies in the fact that here his efforts are encouraged,
there systematically roepressed. Here we know the inventor's
value, and appreciate him accordingly. We know thst a
fertllo soll gives ns far less advantage in the markets of the
world than the time-saving and labor-saving i{mplements
which enable us to win our agricultural products easily and

dovelopment of our manufactures rest very largely upon the

land led the world in these departments of human activity,
To-day her foreign and coastwise commerce falls balow ours
by an aggregate of over ten million tans annually; while our
manufacturing establishments, notwithstanding high priced
labor and the predominance of machinery, give employment
to nearly & million more operatives than those of Great Britain,
How many of oursix and half million mechanies could pursne
thelr labors in defanlt of patented inventions? How much
of the five thousand million dollars worth of manufactured
products, which they turn out a year, would be possible with.
out the ipventor's aid ¥ We know our indebtedness to inventors,
we welcome them as public benefactors, a8 prime factors in
our industrial system; we protect them in the development
and application of their ideas, and reap our reward.

In Burope the contrary custom provails, In Switzerland

and Holland, the inventor is refused any property rightin his
invention whatever; in the other States, the right is granted
as & favor and weighted down with costs and conditions.

Tho Inventor is treated ns an invader of vested rights, an
enemy to trade, a disturber of the peaco of the community.

The good he may do to the multitude is less considered than

the inconvenience he may occasion n few manufacturers by
compolling them to improve their wares or cheapen then

prices. Patents are regarded not as mainsprings of mechanical

progress, but as ‘fetters" imposed upon Industry, as
“dragnots "' spread to entangle manufacturers and curtail

tho area of their operations. The rich manufacturer, satisfied
with his plant and his profits, calls the poor inventor a
“nulsance ” or “ gmmbler,” who, ‘“instead of contenting
himself, like other men, to work and accamulate money by

indusiry, is always scheming, and dreaming, and wasting his
timo and his money.” If successful he becomes sometimes

worse than & nuisanco. The Lord Ohancellor of Fngland,

oxpressing the feellng of tho dominant classes of Furope as

woll s of Groat Britain, calls him by fmplication a black

mallor, & sort of mechanical pirste, who robs the manufacturer

whon he can, and hampers him when he cannot rob ; and the

leading journals, like the 7¥imes, rejolon at every prospect of
reducing the number of patents snd patentecs as & relief to
productive industry, Under such condition It is no wonder
that lnventors us a class do not thrive, or that they bring their
Inventive talents where they are appreointed.

DEATH IN THE SALT OELLAR.

Wa are not of a morbld tarn of mind; as & goneral rule,
w6 bollave that there Is nothing to be galned by constant
meditation on the uncertaintion of human oxistence ; bat ge.
caslonally nomething ocours which reveals doath lurking in
some unthought.of ambush, which presents the idea of mor.

snllor Is drowned, or a minor suffocated, the clreumstance,
though we deplore (¢ for the time, loaves no impression on
the mind, for it Is tacitly expected ; but when an botal fall of
people, as at & prominent watoring place last summer, bagan
to die off like sheep, killad by the water which was neces
sary to thelr existence, or the pedostrians in & public streot
are suddenly hurled to the ground by an oxplosion of pre.
sumably harmless objects, or a bit of color In wall paper or
dress carries disease or death, then we are forced into the
disagrecable belief that our lives are our own only in & very
limited sense.

We have been led, perforce anlmost, Into this traln of
thought, by the realization of how closely the community
has escaped a oalamity which might have earried mourniog
and desth into hundreds of homes. The Ningara, a large
sailing veesel of the Anchor line, recently reachiod this port
from Liverpool, after n stormy pasange of thirty-threo days
The oargo of the ship consisted of 1,060 bage of salt of tle
finest quality, such as I wold for tablo nxe, This filled tlo
hold, and the ‘tweon decks space was devoted to chemion's
and general merchandise, the former including about a hun
dred kegs of arsenic. During the bad wenthoer, the carfo
shifted, the arsenio kegs broke adrift, and, pounding against
the ship's side, speedily bocame sufficiently injured to allow
of the leaknge of their contents. Meanwhile the seams of
the vessel, opening, admitted water, and this, mingled with
the arsenie, poured down into the salt,

On the arrival of the ship fo New York, the chemieals, ote ,
were taken out In damaged condition, and then the salt bagy
were removed and delivered to the consignees, who In court s
of trade lost no time in disposing of the salt, or rather of a
portion of it. At this late hour, the thought occurred to t) e
captuin of the vessel that the arsenic solution might have
poisoned the salt; and acting thereon, heat once telegraphed
far and wide to stop its sale and consumption. Professor
Doremns was sent for to analyze chemically the material;
and from his report, based on the examination of & large
number of samples, it appears that the arsenic was present in
such considerable quantities as to render the =alt utterly
unfit for use for any kind of food.

It is stated that the warning has been given in sufficient
time to prevent the sale of any of the poisoned susbtance,
the telograms reaching the parties before the salt itself.
But the contemplation of what might have been the result,
were such not the case, is enough to cause even the most in-
different to shudder. The salt is said to be still of nse for
manufacturing purposes, and hence will not prove a total
loss, The question of value, insurance, etc., is the gist of
a triangular fight between the custom hounse people, the in-
surance companies, and the owners; and here we suppose
the matter will end. It seems to us, however, that it should
not be allowed to drop here. The fact that the lives of
perhaps hundreds hung on the memory of one man, and
that it was nothing more than mere luck or chance which
caused that individoal to bethink himself in time, is entlre.
Iy too serious to be passed lightly by.

The public would like to know who is responsible for
such criminal stupidity as the stowage of a terrible peison
in a locality where,even by the merest limit of possibility,it
could get mixed with a staple article of food; also
whether it is customary to pack arsenic in vessels capable of
emashing by rolling about the decks, There are plenty of
laws regulating the sale of polsons; it might be well, if
such are not already there, to embellish the statute books
with laws governing their transportstion.

THE AGRIOULTURAL DISPLAY AT THE CENTENNIAL,

A circular signed by the Chief of the Bureau of Agricul-
ture of the Centenninl Exposition, Mr. Burnet Landreth, has
recently been issued, directing public attention to this very
important portion of the national exhibit, and requesting,
from agriculturists generally, aid to ensure its completeness.
As the time In which the labors of the Bureau must be per-
fected is now less than a year, we need hardly polnt out that
hearty practical codperation Is what is wanted from the pab-
Vo, and not mere approval of its ends and purposes. As we have
ulready strongly urged, the period for discussion regarding
the Contenninl has gone by, The project is to all intents well
matured, and is being carried into execntion as fast as circum-
stances will admit. Tho way to accelerate its progress, there-
fore, s for each individual to make np his mind as to the
part he proposes to take, and to set about preparations at
onco; or if he is not Interested in directly participating, but
yot Is sufficiently patriotic to desire lending to the show his
best ald and comfort, now is the time for him to consider how
muny ton dollar bills he ecan afford to withdraw from bis
business or incomo to exchange for shares of stock, The
investmeont is sald to be a safe one, and the managers of the
Exposition belleve that a handsome dividend will be returned.
Regarding preparation of oxhibite, it may be well for farmers
to remember that, If they propose displaying specimens of
crops, such must necessarily be of the present year's harvest,
and sown during the present spring, o that the dressing of
the soll, relection of sceds, and other especial cares must be
attendod to now. Live stook Intended for oxhibition will
also require early attention, althongh this class of the display
will pot bo exhibited until the months of September and
Octobor of next yoar, The Bureau publishes the following
information regarding the time allotted to the varlous
varicties of anlmals, ote.  Horses, mules, and asses will be
oxhibited, aa one group, from September 1t to 15th ; horned
cattle, from Soptember 20ih to October Bth ; sheep, swine and
goats, ono group, from Octobar 10th to 25th. All anlmals
ontored, excopt trotting stock and fat cattle, must bo of pure

tality in & form which falrly startlos one loto somber roflyc.

blood and, besldes, bighly merltorious ln eondition, ete. Only
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its, and food their own stock, for which suple
sccommodation and good forage at cost price will bo provided.
Antmals will be Inspected by a cormpetent vetorinary surgeon
before admission, and those which becomo siek sabsequontly
to entry will be isolated and carvfully treated. Applications
for space must be made at once (address tho Chief of the
Bureau of Agriculture, Philladelphia), In order to enablo the
officlals to form a proper estimate of space, ete., required.
‘We would remind farmers genorally that the livellest intgrest
15 taken abroad in the subject of stock-ralsing in this country,
a» witness the large attendance of forelgn buyers at the great
sale at which the famous $60,000 cow was diposed of, n year
or 80 ago, and that without doubt the represontatives of the
Earl of Leicester, Colonel Towneley, the Earl of Radnor, the
Duakes of Bedford and Rutland, Mr. Bakewell, and in fact
of all the great Eoglish sheep and cattle breedors, will be

most critical visitors and perhaps future purchasers
of the snimals displayed.

The entries which will represent the Inbor and skill of
our agricultural population, as well as the products pocnliar
to our soil, are so pumerous and varied that it would be im-
possible even to summarize them hers.  Cotton, corn, and
tobacco, the marvelons frult and vegetable productions of
tho Pacific const, tho yleld of the maple trees of Now Hng-
land and of the orange groves of Florids, will be prominent
in the general exhibit, and the lumber from our Northarn
States will be placad side by side with that from the vast
Scandinavian forests. The neceesity of a very completo dls-
play of the timber of all districts of the country may be es-
pecially urged. Bamples of trees of all kinds are asked for
by the Commission, and 1t is suggested that the bark of one
or more of the glant trees of Californin ( Washingtonia gi-
gantea) ba taken off tho trank in segments and sectlons, to
be placed on arrival on a skeloton frame of the samo dimen-
sions as the origival. The Agricaltural Hall, having an ex-
treme elevation of seventy-five feet, will afford ample room
for at least » partial exhibit of one of theso monsters of
primeval forests. Thus also with other trees of the Pacifie
coast, hardly secondary to it, as abics Douglasit and nobills,
librocedrus decurrens, pinta Lambertiana, the white pine
and hemlock of the North, the yellow pines in their soveral
species, the liveoak, the cypress (tazodivm distichum) of the
South, and s long lst from every section of our broad terri-

In addition to specimens of tranks of trees should be ex-
hibited timber and lamber In a1l forms; as samples of masts
and spars, large and small ; knees and square timber, as pre-
pared for naval purposes; planks and boards exhibiting un-
usual brea ith and character of cell and fiber: in brief, every
description, quality, and form of wood used in construction
and decoration.

We are gratified to note an increasing Interest on the part
of all classes of the public in the Centennial everywhere,
Several prominent business houses have ‘given generous
sabscriptions. A popular movement in New York toward
the fartherance of the enterprise is about to be made. It
poems to us that some grand representative structure from
the metropolis, typifying its growth within a century from
& mere villager to one of the greatest cities in the world,
wonld ba appropriate and In harmony with the general sur-
roundings, and might at the same time be a means of arous-
ing a greater local interest. Boston is busily engaged upon
somethiog of the sort in the shape of a tower, which will ba
bullt wholly of iren and will rise to a hight of 200 feet, or
540 feet above the river level. It is to be used as an observ-
atory, and elevators will transport visitors to the summit.
The contracts for thy iron work are already awarded, and
the edifics iz to be completed on July 4 of the present year.

-—

THE MANAGEMENT OF BOILERS AND ENGINES,

Extensive aa iy the literature connected with the steam en-
gloe, there is very little In print in relation to the practical
mansgement of stoam machinery. It is not difioult to dis-
gover the reason for thin omission, The practical detalls are
8o yaried, for the different cases that may arise, that it is al-
most impossible to clussify them. It is imposaible so to fore-
#oo that the remedy for uny emergoncy which arises can be pro-
soribed in advance; and It 8 not deslrablo that the engineer
shonld trust fmplicitly to & set of formal rules, which will

mve him helpless to provide for & case which I8 not covered
oy the directions. At the same time, thoro aro a number
of general principles, which every engineer learns by experi.
ence, and their publication may be of use to those whose ex.
parlenco has yot to bo sequired. Many steam urars, recog.
nizing the importance of having their machinery curefully
managed, are in the hablt of sending engineers and firomen
to be examined fn rogard to thelr qualifications before en-

them. We give below an abstract of an examination

recontly conducted by a well known expert.  The englneer
who was examined was unasually well qualified for his duties,
and a record of his replles may thoerefore prove very useful,
Omitting the questions, the following summary glves a fair
idoa of the scope and charactor of the examination

THE ENGINE AND BOILKK,

1 have not oxamined the engino and boller very carefully,
hut thero is a horlzontal engine, with plain sllde valve,diamo-
tor of cylinder, 12 lnchos, longth of stro <o, 20 Inches, There
Is o borizountal tabular boller, set {n brick, diameter, 4 feet,
longth, 11§ feet, stoam dowe, 24 inches in diametor and 15
nches high, numbar of tabes, 65, cach three Inches in dinme.
ter. I bave not examined the coanections of the boller, but
Iean tell you what they should be, if the boller s properly
set.  There should bo & feed pipe, 1 fuch in diamotor, with
&lobe valve and & chock valve, tho former bolng noarest the
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botlor, 8o that the check valve can be examined st any time,
if nocewsary. There shonld be a blow.off pipe, distinct from
the foed pips, with a plyg cock, outalde of the brick work,
This plpo may be tapped Into the boller If attached to one
of the hoads; but If secured to the ahell, {t would be better o
use o flange.  There should be s safoty valve, 2 inches in
dismoter, attached to the top of the steam dome,and a 2 inch
steat pipe leading from this conneotion to the engine, with a
stop valve oloso to the boller,  There should be 8 gage cocks,
the bottom one about 8 {nchea from the top row of tabes, the
distances betweon them belng from 84 o 4 inches. There
should be o water gage, attached direct, if possible; but if
this s not possible, the counecting pipoes should be arranged
80 a8 not to be In contact with the flame or hot gases. Thore
should be o steam gngo, connected with the upper part of
the boller, and arranged with s sipbon and drip cock. The
grate bars should have a side play betwesn each other, when
cold, of from J; to § of an inch, and an end play of between
§and } of aninch. Theh surface of = boller is all
the surface exposed to the flames and the hot gases,including
that part of theshell in the furnace, the ends of the boiler,
and the interior surface of the tabes,

THE ENGINEER'S DUTIES,

 Thoe ordinary dally duties of an engineer are as follows
On coming In the morning, he should first ascortaln the
amount of water {n the boller; and If that Is all right, pro-
ceed to ralse steam, oither cleaning and spreading the fire, if
it has been banked, or making it up, if It has been bauled.
A fire Is kindled in s boller in cssontislly the samo manner
as In astove, wood and shavings first belog ignited,and then
covered with cosl. In starting the fire, It 18 a good plan to
cover tho buck of the grate with coul, to prevent the pssage
of cold airthrough the tubes. In getting up steam, the
safety valve shonld bo raised a little, to permit the escape
of air from the boller. Having got the fire under way, the
enginecr should wipe off the emgins, fill the oll cups, and
meke any adjustments that may be necossary, sach es tight-
ening koys, and screwing up joints or glands of stuffing
boxes, and should see that tho oylinder cocks are open.
When steam ls raised, he should open tho stop valve, and
start the engine; after which, if apart of his duty is to at-
tend to the shafting, he should examineand oil it. Thenhe
should get out the ashes, provide a supply of coal, and
screen it If necessary, and proceed to make everything tidy
around the engine and boller. Throughout the day, he
ghounld keop a watohful eye on the fire, tho water, the steam,
end the engine. In managing the fire, care should be taken
to have the furnace door open as little a8 possible; end if
steam is formed too mpidly, the fire should be regulated by
closing the damper and ash pit doors. In mgulating the
hight of the water, it isa good plan to keep 8 steady feed,
and maintain the hight constant, If it is found that the
water is falling, the emgineer should discover whether it iy
cansed by a leak, or by the refusal of the pump to work.
He can tell whether the pump I8 working by thesound ofjthe
cheek valve fulling after each stroke, or by feeling the feed
pipe or check valve, | A pump will not feed when the tem.
perature of the water is very bigh, unless it is specially
adapted for pumping hot water; and If it refuses to work
from this cause, the temperatare of tho water shonld be re-
duced. A pump will not deliver wator if the proper valves
are not opened, If its passages are choked, or if i*s packing
is defective. It would be necessary to examine tho pump at
once, and endeavor to discover and remedy the diffioulty, If
the water falls in the boiler on account of a leak, it can
sometimes be temporarlly repsired with a plug, or the pump
can be ran fastor, #o asto keep up the wuter until stopping
timo. If thisis not possible, the fire should be hanled, and
the engine allowed to run as long as thore Is sufficient steam
pressure. In case the engineer finds that the pump is not
feeding, and ho has a fair sapply of water in the boiler, he
should at once examine the pump, and endeavor to remedy
the trouble without stopping the engine. If ho does not sue-
ooed, however, bofore the water fulls bolow tho level of the
lowost gage cook, he should haul the fire, and lot the engine
run 8 long an the steam pressuroe s sufficlent, If ho has
been called away from the boflor, and on his return finds
that the water L8 below the lovel of the lower gage cock, he
should immediately ascertain the steam pressure, and if it
is risiog rapidly he should haul the fire at once. If the
steam pressure |n about the same as ususl, he should ex.
amine the pump; and If it is not delivering water, he should
basul the fire, If the pump is feeding, ho may run it faster,
watohing the stoam gago curofully. If the pressure does
not fall, he ghould stop the pump,and haul the fire. In any
cngo the englno should not be stopped until the steam pres
sare Is considerably reduced, Tho engloeer should be very
particular, on finding the water low, to examine the steam
gogo at once; and if the pressuro is unusually high, he should
haul the fire without delay.

¢ A boller foams or primes, eithor beeause It has insuffcient
stoam room, or on account of dirt or grease In the boller or
the feed water, The trouble Is often experienced with new
ollors, and dissppears when they become clean, Priming
in dapgerous, If much water In carrled over with the
stoam, os it s diffeult to malntaln the wuater lovel con.
stant, sand the engine ls Uable to be broken by tho water
fn the eylinders. If the trouble ls eaused by lnsuflio ent
steam room, It can somotimes be partially overcome by In.
ereaslng tho steam pressare, und throttllvg it down to the
ordinary working pressure fo the cylinder, but the only ef-
fectunl way Is to provide more steams room. If the priming
is duo to dirt or greaso In the boiler, the engiueor should
blow off frequently, and clean the boller overy fow days. In
blowing off, it 1s well to raise the water level ln tho boller by

putting on a strong feed, and then blow down below the Jovel
that Is ordinarily maintained, 1t1s very often the case that
the wator lovel 1y higher, when tho engine Is running, than
it f5 when none of the stesm s belng used. The englneer
should ascertaln how much higher the water rises In such &
cano, 8o 84 1o hiave n proper quantity of water when the en-
gloe 18 stopped.
CLEANING THE BOILER,
**The flues or tubes of & boller shoald be cleaned about
onoo & week, with a brush or scraper. 1u case incrustation
bas formed In them, they can becleaned by o jot of steam from
a rubber hoso. A boller should be blown down and cleaned,
under ordinary clreumstances, sbout once a month, The fire
#hould first bo hauled ; and then, If possible it Is best to let the
boller stand until the water becomes tolerably cool, say for 12
hours,after which the water may be allowed to run out, Then
remove the man and bandhole plates, enter the boiler, and
clean it with serapers and brushes In every part that csn be
reachied, It should then be washed out with cold water
from & hose, and this washing with a hose is the only mesos
of cleaning those parts of s boiler that eannot be reached by
hand, There are many boilors into which a man cannot en-
ter, and of course theso can only bo washed out, When
the fire Ia houled, all leaks in the boller should be repaired.
Loaky parts that are exposed to the fire must have patches
riveted on; in other places patches secured with bolts can be
used, each pitch baving a lip around it, and the joint being
made with a putty composed of red and white lead. Leaky
rivots or seams can sometimes be made tight by caulking.
Small leaks around the ends of tubes can often be stopped
in tho same way, but as a general thing a leaky tube must
efther bo replaced or plugged. To plug a tube, drive a whits
pine plag tightly into each end, and cut it off even with
the tube beads, then pass a bolt through the tube, with cup
washers on each end, and scrow it up tightly, putting putty
under the washers,
WATER AND STEAM GAGES,

*When a boiler is in use, the gage cocks should frequently
bo tried tosee that they sro not choked up, and the glass
guge should often be blown out. After ascertaining the
proper place for the weight on the lever of the safety valve,
& stick should be secured to the lever with wirs, so that
the ball cannot be moved out any farther. A cord should
bo secured to the safety valve lever, within easy reach
of the engineer, %o that the valve ean be opened by hand if
It sticks, and the safety valve should be tried at least once
every day to ascertain whether or not it is In working or
der.
A steam gage should be tested at least onces year, and the
engineer should frequently try its accuracy by allowing the
steam to raise the safety valve, and noting the pressure
shown by the gage. The hand of s steam gage sometimes
sticks, and the engincer should tap the face of the gage
lightly several times a day, to assure himself that it is in
working order. He may also shut off the steam from the
gage pipe, and open the drip cock, noting whether the hand
goes back promptly to 0, and returns to the former reading
when steam is again turned on.

*“In testing a boiler, warm water should be used, and a bet-
ter test, when this is possible, is to enter the boiler and
make & thorough internal examination,

“In leaving a boiler for the night, the fire may either be
haaled or banked. If it is to be banked, it should first be
cleaned, and then pushed back and coversd with conl, the
boilor being loft with the furnace door open, and the damper
closed,

** The principal derangements of engines are hot bearings,
loowo keys, and leaky jolnts. If s bearing heats continually,
when properly adjusted and well Jobricated, it is too small,
Somotimes bearings heat, on account of dirt or grit, because
they aronsel np too tightly, or are out of line. A bot bearing
can often bo cooled withont stopping the engine, by mixing
sulphur or blacklead with the oll, or by turning on a stream
of water from a hose. If u jolnt blows out, It ¢an sometimes
be wedged, so that the engine can bo ran until stopping time,
An ongineer should exerolse all his Ingenoity to overcome a
s diffculty without stopping tho engine, except in cuses
whore It would be dangerous to continue to run.  If keys or
bolts become loose, It will gencrally be indicated by a thump
in the engine. To prevent the freezing of pipes and con-
nectlons in exposed situations, they should either be tho.
roughly drained, or the water should be kept circulating in
them, "

Our readers will scarcely need to be told that a’ man
who could puss sach an examioation as this nnderstands his
business protty well, and we think that the foregoing remarks
will bo read with interest and pleasuro by all who manage on-
gines and bollers,

Fhotography of the Electrie Spark,

Mr. Leo Daft, photographer, of Troy, N. Y,, has wont us
soveral photo sterecs, recently made, of electric discharges
botwoon the terminals of the Holte statle electrical ma
chines. In some of the examples, the pictare shows the
oleotrical low divided fnto ten wtreams, which bave the ap-
pearance of ton fine, white, slgaag wires, sharply defined and
arranged in tho form of an elliptical framework, 1t Iy
probablo that the metals used In the terminals had some.
thing todo fn giving tho remarkable actinle powsr to the
sparks which theso photo lmpresslons Indicate, Mr Daft
intends to continae his photo.electrical experiments, which
are certainly very interesting.

"*

Livo fish (plckerel or trout) will keop  clatern free from
worms and buges,
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IMPROVED SURFACE PLANER.

It is claimed this machine will plane or surface hard or

soft wood from ¢ to 6 inches thick and 24 inches wide, and
in any quantity from 10,000 to 20,000 feot per day, and will
plane smoother than the average large sized planers. It is
yery strong, and is capable of dolng its work in the most
thorough manner, being built entirely of iron and steel,
heavy and substantial in all its parts, the proportions being
such as to insure the greatest durability and strength.

Tho main frame or stand is a solid and strong casting in
one piece, forming a rigid and solid support for the material
to be planed, thereby insuring smooth planed work. The
catter oylinder has long steel journals perfect.
Iy fitted by scraping into self-oiling bearings
lined with the best anti-friction metal, made
for the purpose. The journal boxes form the
upper part of strong adjustable slides with
long gibbed bearings, and the cylinder can be
raised or lowered, while in'operation or not, by
means of a hand wheel placed in a convenient
position for the operator. Any wear of the
slides can be taken up and nicely adjusted by
the gibs. A graduated scale attached to the
slides shows at a glance the distance between
the table and cutter cylinder. The upper feed
rolis are keld down by cast steel spiral springs,
which are very sensitive to the unevenness of
the material, and act quickly and strongly.

The two driven feed rolls are in close prox-
imity to the cutter cylinder; the distance be-
tween them is only 7§ of an inch, so that short
and long stuff can be planed without clipping
the ends. An adjnstable roller scraper is at-
tached to the back feed roller to keep it free
from gummy matter. The feed arrangement
is extraordinarily strong, and powerful; the
gearing is of a small dismeter, and is not at
all liable to break. The feed can be instantly
started or stopped, and the material returned
if desired.

The machine has four idler rolls and two
driven feed rolls, all of wronght iron, making
in all six rolls which can be adjusted to take
up the wear. The cylinder bonnet can be
quickly swung back for the purpose of sharp-
ening the knives, and the gearing bonnet can
also be raised for oiling the parts.

For further particulars, address Bentel,
Margedant & Co., Hamilton, O,

R
Imitating Enamel on Iron.
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the most satisfactory results. But as there are no patent
laws in his native counlry,ho is ﬂll”gml to seek for compen-
sation and encouragement to extend his invention, to the
more liberal institutions of foreign countries. The Holtz-
man plan consists substantially in providing a cast iron
trough, which ig filled with a peculiar bituminous insulating
compound, which he terms brai liguide. The gutter rests in
the bottom of a ditch in the earth. The compound is put in
while warm and SCIIXi-liqllill. The h-lo-grnph wires, insulated
with gutta percha, are then submerged, separately, in the
compound in the trongh; the latter is then closed by a cover

and the ditch filled with earth. The compound soon cools

9
5|
3

F. W. Oliver's process consists in produc-
ing on iron various designs of different colors,
and imitating vitro-enamel in the following
manner: A crystalline appearance is given to

metal has formed the subject of a recent investigation by M

Heinrich Streintz, described by him to the Vienna Academy

The resistance which wires oppose to torsion within the limits
of elasticity is less the oftener such torsions are produced, or
(as the property is denoted) the wire ““accommodates " itself
to torsions. The same decrease of resistance is observed
where the wire has been annealed. Now, a newly drawn
wire isdenser, it is known, than an annealed one; the] mole,
cales in the former are nearer each other, and are in a state
ef reciprocal tension, and so they must present a greater
resistance to displacement.

When a newly drawn wire is heatéd, the reciprocal tension
is still further increased: as we find indicated
by the fact that the deadening becomes greater,
and, at the same time, in consequence of this
tension, an actual pushing asunder of the mole-
cules takes place. If the wire is then allowed
slowly to cool,the molecules go together again,
but no longer in the way corresponding to their
natural state of equilibrium—they do not now
go into their earlier condition of tension; and
we obtain a wire, consequently, in which the
internal friciion is less. Now, as through fre-
quent turnings, within the limits of elasticity,
the wire becomes softer for such turnings, the
same occurs in other changes of form.

It is known that steel pens become softer
through use, which involves continual slight
changes of form within the limits of elasticity.
A similar thing occurs in the seats of iron
chairs, formed with tips of wrought iron or
steel. They lose their hardness through use,
and are ultimately bent.

Accommodation plays an important partin
musical instruments. Itis a well known fact
that trumpets, before they can be employedin
public performances, must first be blown inor
used for a considerable time, in order to deve-
lop their full tone action, and make them capa-
ble of being easily blown. In fact, the dead-
ening has first to be lessened for the tone vi-
brations (or the resistance of the metal to these),
and this is effected by putting the metal fre-
quently in vibration. A trumpet may also be
blown out of tune. If, when quite new, it comes
into the hands of an inexperienced performer,
who often blows certain false notes, the trum-
pet is blown out of tune. Thisis to say, the
deadening decreases for these particular tones,
so that the trumpet is more easily thrown in-
to these vibrations than into others, which
are not so often excited ; and it becomes, there-

BENTEL & C0.'S SURFACE PLANER,

fore, very difficult for even a practised perfor-
mer to avoid these false tones. It would in
this case be of no use to diminish the dead-

tinned iron by means of a mixture of water and sulphuric | and solidifies, and holds the wires, in perfect insulation, un- [ ening of the trumpet metal by a temporary heating, for this

and nitric aeids, applied thereon, and afterwards washed off. |
An impression of a design is made on suitable transfer pa-
per, on which coatings of solid white and silver bronze dust
and colors are applied, The plate, prepared as above, is
coated with s mixture of turpentine and copal vamnish: it is
then heated, and the design transferred thereon in the usual
way, and the plate is baked and polished.

APPARATYS FOR REMOVING CONDENSED STEAM FROM
PIPES,

affected by moisture, temperature,or decay. A telcg‘mph‘
line of forty miles length near Amsterdam, on the above |
plan, has proved an entire success. Although laid in bad |
swampy 8oil, no breaks have occured, It is alleged that
this method of laying wires is economical.

Metal Deadening,
When a wire, by which a weight is suspended, is made to
swing about by torsion, the amplitude of swing, it is known,
ever diminishes; the succossive amplitudes form, according

We extract from the Moniteur Industriel Belge, the an.
nexed engraving of a simple devics for removing wa.-
ter prodaced by the condensation of steam In pipes,
The saction of the mechanism is entirely sutomatic, A
is the entrance pipe, and B the exit pipe of the water:
C s a float belanced by the counter weight, D, and
resting on the surface of water which sccumnlaton in
the lower part of the vessel. As the float is raised by
the addition of water, & pinion on the shaft, on which
Its rod turns, engaging In & rack, elovates a slide valve,
E, and % opens the eseape orifice. The water then
flows out until the float falls low enough to shut the
wvalve onece more. A devier of this kind, attached to
the steam hesting apparstus of & building, would
donbtless prevent that dissgreeable clacking and ham.-
mering dos to the water formiog in the pipes, and the
consequent Injury to the latler owing to repeated

s'rains
— -—
Supplying Caged Birds with Green Food, -

“ Among other advantages,” says a correspondent in
Belence Gomlp, ' derivable from the regular supply of
sick plants as chickweod, shopherd’s purse, and
groundsel to caged birds, eapecially finehes, | find that
thene almost always incremse the sppetite, Jeading
them (o eat more sends, in cases when they appeared
falling off a Jittle from their ordisary food. In early
spting the leaves of the plantain are much relished by
bulifisches and canaries, and they seemn to have a
wholssome effect, | should like 10 hear the opinions of
Wird fancior reganding the statement, often repeatad
in books, that birds derive no benefit, but rather the
revane, from green food given in frosty weather. 1 have
not found any evi) rsalt, on & small soale, provided the food
In oot gives we dap, ”

&
-

Improved Method of Laying U ndergronnd Telograph
Limes,

Mr. A. Holtzman, of Amsterdam, Hollasd, ia the author of

s mothod which is alleged, after two yours of trial, to give

to Gauss and Weber's obsoryvations, a converging geometrical

|
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APPARATUS FOR REMOVING CONDENSED STEAM,

sories, and the patural logarithm of the exponent of this
wories s called the bgarithmic decrement of the are of oscilla
tion We anderstand by the deadoning of the swings, or
oscillations, the phenomenaon of their ever growing less, The |
onnse of thin deadening In partly In the resistancs whioch the
Nir opposes 10 the motion, bat partly in the wire Itsalfl, the |
detortion of which also prosenia resistance 10 the motion
This phanomenon of interual deade ning (ddmpfeng) of the

process would affectall the tones similarly ; only coreect blow-
ing will bring about the desired result.

A similar experience is had with stringed instruments. In
these, it is not the strings that require long playing, for
their resistance to the vibratory motion is (owing to the
smallness of mass to be moved))Junimportant ; but the resonance
ceases. However excellent the construction of the latter, a
long continuance of good playing is indispensable for them.
This is accounted for by the fact that the good player awakens
a stronger tone, and so vibmtions of greater amplitude;
hence, also, for these, the deadening is diminished, Further,
he excites only a certain kind of overtones, which de-
termine tho clang color, and for these overtones the
deadening is diminished. Through long rest without
use, the advantages of this playing-out are again lost,
as the accommodation also partly disappears through
rest. That pianos do not also grow better after long
use is due w0 the fact that the mechanism of the
piano wears oul.

The circumstance that, with increasing temperature,
the deadening grows so very quickly may perhaps
serve somewhat to explain the process of hardening of
steel. The soft steel is heated, and thereby the mole-
cules are brought intoa state of greater internal frie.
tion. If now, the hot steel Is quickly cooled, the mo
lecules have not time to part with this condition of
greator internal friction ; it still remaing, in part, in the
eold state, and we have thon a hand steel. The steel,
it Is known, is harder the quicker the cooling occars,
The resistance of the moleculos of hard steel to mag
netization, and the greater magnetic residuam, wit
ness also to the grester lnternal friction of its mole.
cules.

-
Pry Hotin Lemon Trees,

A malady has attacked the lemon plant, the orlgin
of which in belleved 10 be the forced cultivation of
the fruit. The lemon plant is very hardy, and infl-
nitely easier to cultivate than the orange, and this fact
bhas probably induced & certaln mmount of careless-
noss in its trestment, from which growers are now suf-
foring. The tree was originally & native of the dry
and bot soll of Persia, whenoe it has been transferred %0
various other countries, where, under different elronmstan-
cen of soll and climate, It has boen made Inrgely to Incroase
ita yiold of fruit. The disease which has now made its ap-
pearance is called la slohercese, or dry rot, and selzes the ox.
tremities of the plant, sometimes the roots, sometimes the
branches, whenco it gradually spreads through the wh
troe, drying up its sp in its course. — Nafure
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& hard, quartsose rock.  Before the dredging was done, the
‘roek was covered with a deposit of river sediment, in some
placos upwards of 12 feet in thickness, and varylng in con-
sistence from a thin silt to & tough, plastie, black mud. This
was cloared away by the dredging machinery already de-
seribed In our pages. The surface of the rock Is jagged and

Scientific American,

and it was lined with a heary canvas sack 1o protect the con
erote from wash; st the formation level, horisontal guides
wore secured.  The box was then filled with concrets, low-
ered In buckets which opened at the bottows. When the
conerete reached the gaides Just wentioned, It was leyeled
off by & heavy fron | beam placed on oo of I sides, and
pushed along the guldes from one end to the other; by this
means, |0 the guldes are proparly placed, the entiro founda.-
tion s perfoctly lovel. The voussolrs were eut before the
foundations were begun, and the top of the pler came at the
oxact hight required above datam,

The first foundation, already slluded to, was put in by
constructing & box or Inclosure under water. A number of
wrought iron standards (Fig. 2) were placed in line in the
contors of the same numberof molds on & lovel platform;

these molds were then rammed full of concrete.  The blocks,
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the size of the monolith has but little to do with the time
required for placing it

The concrete of which the monoliths are made Is com posed
of the best Portland cement. Whes the wooden molds sre
removed, which may be safely dons in twenty-four hoonrs
aftor they are filled, they present s smouth and hard surfncs,
and more accurste than it Is possible, In practics, to cat the
beds and bullds of natural stone suitable for hydraalic work.
A oube one foot square formed of this conarete, soven days
old, did not yield antll the pressure brought upon is by &
hydraalic press was 80 tuns, and then the coscrete lo the
middle of the block was foand to be somewhat damj

A New Dry P'holo Process,
I propose, says M. Carey Les, to make public & process
which, I think I may veuture 10 say, possesses » very high

vory irregular, and the depth of water over the site of the
pier is from 25 to 45 foot. The dimensions of the pier are
500 foot o length; 80 feet in width; hight of roadway above
mean high water, 5 feet, and from moean low water, §'58 feet.
The mean rise and fall of the tide in New York harbor, as
determined by a long series of observations, is 4'38 feet. The
pier is composed of twenty full center arches of 20 feet span ;
the faces of these arches, exposed on the sides of the pier,
down to 3 feet below low water, are of cut granite. The
arches are supported by maonolithic blocks of concrete, made
to exact dimension by ramming the materials in strong wood-
en molds, These blocks are made with suitable grooves for
chair slings : they are transported from the place where they
were made, and placed in position in the pier, by the floating

thus made, with the standards firmly imbedded in thom,
wero thon placed in line on the site of foundation. Planks
wero then placed between the standards, the top one, which
formed the guide, being carefully placed at the required dis-
tance below datum. The filling then proceeded as in the
others. Several of the foundations for this work were Jald
In from 25 feet to 80 feet of water, where the tide at certain
stages runs with velocity sufficient to make it very difficult
for divers to hold on. The water always holds in suspen.
sion $0 much mud as almost to exclude the light, even on a
very bright day, at the depth this work was done; so that
the whole of it was performed in what was practically total
darkness. On one or two occasions, when the sun was high
and the atmosphere perfectly clear, a plumb bob, some 8
inches in dinmeter and painted white, was barely visible.
The use of concrete in monolithic masses, as above de-
scribed, enables work of this character to be erected in very

much less time and cost than would be required with coffer-
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NEW YORK RIVER FRONT IMPROVEMENTS—THE ARCHES.

interost; in fact, no photographic work in which I have ever
been engaged has appeared to me compamble with it.

The method gives, by simply pouring an emulsion over
glass, not only a high but, I may say, an Intense sensitive-
ness, Moreover, by virtue of the silver iodide which they
contain, these plates need no backing. They develope with
great rapidity and need no intensifying, so that the whole
operation, from first to last, is reduced to the most absolute
simplicity. The advantagesin the way of facility of ma-
nagement and the high degree of sensitiveness are such that
I should not be surprised to see these dry plates largely su.
persede the wet process; in fact & beginner will more casily
work this dry method shan the wet when the emulsion is to
be obtained commercially, which it soon will be, as T do not
propose to place any restriction upon its manufasture by any
one who may choose to prepare it.

COLLODION,

To each ounce of solvent, consisting of alcohol and ether
in equal parts, take ordinary
crystallized cadmium bro-
mide, 6} grains; mnmoniam
bromide, 2 grains ; ammoniam
iodide, 1§ gmains ; cuprie chlo-
ride, 1§ grains. About cight
grains of intense pyroxylin
to the ounce, with two drops
of agua regia. Sensitize with
silver nitrate, using from

N twenty to twenty-five grains

to the ounce. The first-men.
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tioned quantity is excellent
f for ordinary work; when a
i very high degree of sensitive.

ness is desired, the larger
quantity may be used.

For the reason that the
emulsion is to be dried, some

economy may be practised by

making a more concentrated
emulsion, as follows: ordina-
ry cadmium bromide, 9 grains;
ammonium bromide, 2%
grains; ammonium iodide, 2
grains; cupric chloride, 2
grains.

Use about ten grains of in.
tense pyroxylin. The silver
nitrate must be increased in
the same proportion as the

derrick previously described. These concrete monoliths are
in two series: First, the base; these are 4 foet by 8 feet 6
inches by 13 feet ; next, the piers which are placed on these,
For the first three or four arches these are 14 feet in hight,
5 feet 8 inches thick, and 10

feetin length, eight being re- :
quired to complete a pler.

‘When these tall monoliths T

are inposilon the work is so
near the water line that it is
an easy matter to place the
Senters which rest on them, 8.8
and then set the granite vous-
soirs, The centers being set,
the facing of granite is laid
in cement; between the gra- -
nite springing stones of the
arches, concrete blocks are
laid. These are madein molds
to the curve of the soffit, and
are plainly shown in the en.
gravings; these blocks bring
the work above low water.
The joints in the granite be-
ing watertight,and the sheath-
ing of the centers nearly so,
the space thus inclosed be.
tween the stono sides of the
pier, if not altogether water-
tight, is protected from the
wash of the tidal current;
this space is then filled with
concrete, well rammed in, and
the work by this means is
rendered as solid as that
formed in the molds,

If desired, however, there
is no difficulty in making H-
this space perfectly water. --
tight by eaulking the sheath-
iog of the centers, go that
the conerete could be rammed
in st all stages of the tide.

The foundations at formation lovel are 84 feot in hight
by 12 foot in width, and vary in distance from dstum ac-
cording to the irregularity of the rock bottom. Inall, ex-
copt in the first pler from the river wall, thoy have been con.
structed by sivking a box the full size of the foundstioa.
This box was weighted and sunk, then, by monns of vertical
thmbers, chalns, and screws, adjusted to the required hight,
This box (see Fig. 2) was roughly fitted on the irregular rock
bottom by means of planks sliding in appropriate guides,

Fig. 2—CONSTRUCTING THE FOUNDATIONS.

dams and ordinary masonry, The preparation of the bed for
the monolith, as is evident from the above description, is in
fact tho only portion of the work which is at all ditfiealt.
Under favorable circumstances, with respect to weather,
after the foundation is roady, the arch piors, 80 feet in
length, woro set in 30 foot of water, ready for the super-
structure, in 23 days. It required scarcely ten minutes for
the derrick to lift and place a monolith of some 80 cubio
yards, but selting it exactly in place occupled longoer. It

may be observed that, within the capacity of the derrick,

salts, so that twenty-five to
thirty grains to each onnce of
concentrated collodion will be
proper. Three cunces of this
collodion will, after trvat
ment, give four ounces of
finished emulsion.

The best results are obtained by keeping this emulsion,
with occasional shaking, for from twenty.four to thirty-six
hours, It is then to be poured out into a flat dish and allowel
to sot, Particular care is needed in this part of the opers
tion ; the preservative must be applied just at the right time
—neither too soon nor too long after the pouring out. The
emulsion must be oceasionally examined and moved about
in the disk to promote ejual drying, Assoon as a skin forms
on it, holes must be made through it, and the collodion un.
derneath be made to flow out and over it If this bo ne
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Jeoted, the surface will become hard and leathery bef:
the emulslon is set underneath. The object Is 1o keep the
whole mass as nearly uniform as possible, and, s soon aa It
1 gelatinous, to apply the next treatment. The proper con.
dition can be judged of by touching with the tip of the fnger;
a8 5000 n8 nothing comes off npon the finger the emulsion 18
ready for the preservative,

Any preservative may beused.  As to the effects of different
prosorvatives, I will speak presently. If tho lesser quantity
of silver be used, tho preservative may genorally be applied
in its ordinary condition : but If the larger, then it will be
well to add to the preservative one tenth of 1te bulk of ondl.
pary acetle acld (No, 8 or Beaufoy’s).

The proservative is to be poured Into the dish, and then
immediately the flln 1s to be plowed up with n porcelaln,
horn, or glass spatula (not a metallic one), and reduced Into
small ploces ; and the whole, preservative and film, I to be
transferred Into n conveunleat glass Jar—not too small. The
fiakes of emulsion are to be ocoasionally stirred and left In
contact with the preservative for fifteen minutea from the
time when [t was first poured over thoe mass. (In oporating
upon a large scalo, commercially, it will probably be found
better to leave a little longer in contact with the presarvative,
and always to ncldify, For working with a few ounces, the
foregolng ls the right way.) The preservative i then poured
off and water poured on, the tiakes well stirred up, and the
water changed several times. The flakes aro them left to
stand under clean water for about an hour; then several more
chinngos ; then stand another hour; then several more changes,
By thin time everything soluble {8 extracted from the finkes;
indeed, after tho fint hour ne silyer ean bo found 1o the
wash water. We have now only to dry, This may be done
at ordinary temperatures, or the vessel may be set over a
stove, provided its bottom be not allowed to beocome hotter
than the hand oan bear. The drying must be thorough; the
flakes shrink wonderfully, and curl up like tea loaves. They
are not white, but of a medium grey color, notwithstanding
which they make a pure cream-colored emulsion.

To re-emulsify, the dried flakes are put into a bottle and
are covered with one third ether, ono third alcohol, and one
third plaln collodlon. They must be well shaken at intervals.
The new emulsion I8 not In good order till after, at least,
forty-eight hours, and la better at the end of a week. When
it has onoe been thoroughly mixed with the liquide, and has
been shaken at intarvals for some days, it seema to lose all
disposition to settle, and makesa & most excellent emulsion.
Thers is no reason why it should not keep indefinitely. Or
it may bo preserved In the dry state and emulsified at any
time, using from twenty to twenty-five grains of the dry
omulsion to each ounce of solventsa. Three and a quarter

ounces of collodion, formuls No. 2, will yield sbout one | guses

hundred grains of dry flakes.
PRESERVATIVES,

The character of the image will depend very much upon
the preservative used.

Albumen Preservative,—This gives an exceedingly sensitive
and delicate plate, with much less density than most of the
other treatments. For this reason I prefer it to the rest, as
tending to give detail in both lights and shadows, with great
varieties of half tone. My formuls is: Water, 12 ounces;
thick gum and sogar solution, 1 ounce; prepared albumen,
1 ounce; sixty-grain aleoholic solation gallie acld, 1 ounce;
sixty-grain tannin solution (in water), 3 ounce. 70 be added
in the order mamed. If rather more density be required,
double the tagnin. I use It es above. This preservative
works very cleanly and satisfsctorily : I use it oxclusively.

Gallic Acid and Coffec.--A mixture of gallic acld and coffes,
using sbout two ounces of sixty.grain solution to twelve
ounces of Infasion of roasted cofles, gives very good results;
it should, however, be ecidified with sostic acid, using about
half an ouncs of Besufoy’s (No. 8) to the above quantity. It
glives & blacker image than No. 1, snd more Intensity. It will
probably be useful when the pyroxslin ia defliclent in
intensity. It gives excellent transparencles by exposure
under a negative, but too intense for lantern work, for which
No. 1 is much better, as well as for negatives,

DEVELOFMENT,

For & 6§x8§ plste pour four ounces of water Into & 7xP
dish, add half & drachm of sixty-grain solution of pyrogallic
acid in aloohol, and put in the plate. Mix In a bottle equal
quantities of s fifteen.grain solation of potassium bromide
and an eighty-grain smmoniam carbonsts, Of this mixtare
pour one flaid drachm intothe dish. When the detall sppeam
844 another drachm, and Ister, if necesaary, a third ; or add
half & drachm of the smmonium carbonate sclntion without
bromide. The two first additions must have bromide: the
third is best without for & negative—best with for & tran.
sparency Piz in hyposulphite solation of the same strength
as used for wot plates.

I should have mentionsd that I always keep the collodion
for » month~—{or several if possible, Tho plates should bs
edged with a solution of india rubber In benzole.

The principle of spplying & preservative to & mass of
material at oncs and then washing it gut agaln could bo
patented. This is common to the new processes. The plan
of applying a silver bath to & mass of partially dried collodion
15 also new and patentabls. Convinced ss I am of the very
great usafalness of thess processes, I bellave that such patents
would bs very valusble, [ prefer, however, to glve them
freely 10 anyone caring to uso them, aaking only, In return,
tohave them aseribed to thelr suthor and not appropriated by
howe who may make trivial medifications on them.”

—-e

A glue which will resiet the sction of water is made by

bolling 1 pound of glue in 2 quarts of skimmed milk,

Heientific American,
Gorrespondence.

Adjusting Locomotive Valves,
Tv the Biitor ¢f the Scientific American:

I will give you » method for setting sllde valves of loco-
motives, which is practical and easy. Make a steel tram,
about 5} inches long, with two points at right anglos with the
stralght bar, one point to be 94 loches In length and the
other 1} inches. Both points are to bo sbarp. Take & cen-
terpunch, and make a center mark on top of the ateam cheat
packing box; then take o sixip of tin and put it In the steam
port, Draw tho valve alowly back untll you oan just move
tho tin between the edge of the valve and the edge of the
stoam port (which ls now closed, excopt as to thickness of
tho strip of tin). Take the tram, place the short polat in the
contor mark on the packing box; then make a scratoh on
the valve stem, and go through with the same process with
the opposite steam port. Now you have marks on the valve
atom Just whore the valve begins to open. The valve stom
must noxt be got into radius (a8 we term it), which is to show
tho proper length for the valve stom. It I8 done thus: Cover
tho steam ports oqually with tho valve, put the center of
rock mhaft and tho rockor pin at & right anglo with the bore
of the oylinder; and whon the valye stem Is adjusted to this,
1t Inof the proper length and should not be altered.

To adfust the valves In forward motion, hook the revarse
lover in the forward notch, take the dead polnts for centom,
and alter the eccentric rods until the apaces are equal on the
valve stem, which is determined by the use of the tram, Tuke
the forward centors and give ¢ inch lead to the valve, for
elther passenger or frelght enginea, By adopting thia plan
the engine will reverse her action promptly. Hook the re.
verse lover In back motlon, and ropeat as above,

If the job 15 to be done quickly, and the eccentrics are In
the proper position, it can be done by the travel, In this
way : Move the engine slowly forward with steam, take the
tram, and trace the movement of the valve on the valye stem
until the stem stops; then trace the return movement until
that stops. Take a palr of dividers and measure each dis.
tanoce from the valve mark on the stem, to the extremo of the
travel line (or where the valve stopped).  Alter eccentric rods
until the spaces are equal. By these means, you do not re.
quire to take the steam chiest covers off,

East Baginaw, Mich. TroMas M. Havgs,

——
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An Invention Wanted,
To the Editor of the Sclentifio American:
I would invits the attention of inventive minds to the sub.
Ject of resplrators for miners, to protect them from the foul
which trouble so many men, espocially in conl mines.
An Invention that would protect them when laboriog to sub-
due o fire in & coal mine would certainly prove a very valua.
ble one, and be the means of saving many lives,and millions
of property.
Hazleton, Pu. C.F. H.
[ ———— e —  ————————————=
The Now Hritish Patent Bill.
The Lerd Chancellor's new Patent Bill, briefly described by
us & few weeks ago, meets with vigorous opposition in some
of the English papers. Among the ablest remarks upon the
subject are those given In Enginéering. In a recent number
the editor says: ““ Contrary to our anticipations, the Patent
Bill has passed through committes with all its powers of
mischief intact. In spite of the almost unanimous opposition
which it has met with out of doors, the only modifications
which have been introduced merely relate to matters of
detall. Instead of four examiners we are to have slx, the
referoes are to be appointed by the Commissioners of Patents
alone, withoat the concurrence of the Board of I'made, as was
at first suggested, and their services are only to be called In
when nocessary, and not as & matter of course,
The radical vice of the measure still remains; and although
it is pretended that the esxamination clauses have been
framed to meet a universally expressed wish, we are quite
sure that nothing of this kind was ever asked for by the
goneral body of inventors. It I8 perfeetly notorious that the
{dea has been fostered chiefly by a small knot of shameless
placehunters, who will not be satisfied with any system
which leaves them unprovided for. By dint of appearing
now a8 members of this society, now of that, and by reading
pspers here and delivering lectures there, a delosive impres.
sion has been éreated that inventors are really desirous of
seelng tho systom of preliminary examination introduced.
We do not for obvious reasons mention these persons, but
careful examination of the various propositions for patent
law reform put forward during the last ten or fifteen years
will reveal thelr names. There are of conrwe soms advocates
of preliminary examination who are perfectly disinterested,
having only joined in the ery on purely theoretical grounds.
These goodnatured individuals have in all probability never
made a search in their lives, and are totally unaware of the
enormons difficulty of declding whether an inventlon has
roally been antioipated or not.

The Lord Chancellor has beon at great pains to explain that
he does not propose any evamination as to *‘ utllity ;" but what
15 the meaning of *“ frivolous  if it does not Inolude projects
which are ‘‘ useless,” {n other words, vold of * utility”s 1t
I8 the same thing in another form—an ol friend with & new
faco. Lord Cardwell sneers at an invention (of American
origin) which consisted in placing a plece of india rubber
at the end of a ponoll, so that the persen using It could rab
out with ono end what he had written with the other. This
may be ' frivolous ” or not, but It was a sufficlently valuable
patent to be worth a very costly lawsuit, which Is well known

asthe ‘India rubber tip eane.” Thowe who have follawed the

[MaY 15, 1875,

question need searcely be reminded of the case of Smith »
Baller, which occupled the Court of Chancery for many days,
the coats amounting toabout §20,000, and lo which the matter
in digpute was a very minute lmprovement In swivels, 8o
amall was the improvement that ordinary observers would
not have detected the difference between the old swivel snd
the new. Lurgo fortunes have beon made out of * solid
headed ” pins, and buttons have ralsed many to aflluence,
Only the other day a large tochnical college was founded
and endowed by a philanthrople manufacturer who stated
that o very Inrge portion of his princely fortunoe had been
amassed by mnking steel pens and aplit rings.  The question
of frivolity 1s In some respects more delicate than that of
novelty ; and when the examiners have once tasted blood, we
shiall probably find them rejecting ns “frivolous” contrivances
whicli, though seemingly insignificant, may have cost o man
years to invent, and which the whole of a trade has been in
valn endeavoring to produce.

For yoears past we have dono all in our power to warn
inveuntors as to the nimost certain results of an mrbitrary
systom of preliminary examination like that embodied In the
prosent bill. Wae showed some time back, In a series of srticlos
on ‘‘ Anticipated Inventions,” how some of tho greatost
Inventions of the day would most certainly have been refused
by nny moderately well informed examiner. If Inventors
permit this bill to pass In its integrity, they will find them.
solves In the position of the man who made a monster, and
was In due time destroyed by it. For a few years we shall
havo chunos, scon to be followed by the entire abolition of
thoso lows which have done so much to foster Inventive
talent, und have borne no inconsiderable whare In brioging
the mapufacturing industry of this country to the high
position which it now occupies.”

-

The Hellograph,

Through the gensral introduction of electric telegraphy,
and the all but universal adoption of the Morse alphabet, It
oocurred to Mr. Mance to produde an instruunent which ls
very compact, very portable, easily set up, and easily worked.
Although he was first in favor of larger instruments (which
are still preferable for perméinent stations), he is now con-
vinced that an instrument of the size here described is all that
is requisite. The chief objection to the adoption of the sun
telograph {8 that we cannot command the sun to shine in
tho same manner that we can control a gulvanic battery ; and
it must be understood that Mr. Mance advocates his system
only es an auxiliary to other systems of field telegraphy.

The instrument consists of s light, but firm, tripod stand,
simllar to those used for prismatic compasses. On the top a
plate is moved by a tangent screw which admits of quick
aod slow motion, and the plate carries on a pin o semiciren-
Iar ring, which again carries on pivots the round mirror, the
sllvering of which is removed in the centor for the space of
a circle about 8-16 inch diameter. To the plate is also at-
tached a simple key, which is pressed down and springs back
like an ordinary Morse key. This key is connected with the
top rim of the mirror by a steel rod, which can be length.
ened and shortened—as occasion may turning
the handle and screwing the rod through the small brass ball
which secures it 10 the edge of the mirror,

By means of the last named sdjustment and the tangent
screw, the glass can be altered, as the ever-changing position
of the sun may require.

From 12 to 15 yards In front of the lnstrament i placed &
sighting rod. This rod is to mark & spot exsoctly in & line
with tha center of the heliograph and the distant station. A
metal stud marks the spot, and & wooden cross pieco marks
whers the flash rests when not directed on the opposite sta.
tion,

The Instrument can be set up ready for working In a few
minutes, When the exact position of the distant station is
not known, a flash of sunlight must be thrown in the direc-
tion of the most likely points, and this must be continued
till it is answered by = flash, which Indicates that a distant
signaling party is on the lookout. Then, after releasing the
tangent screw, the glass must be turned to a convenient
angle, and the sighting stick must be directed in a line with
the distant station by looking through the small aperture in
the center of the mirror. When this is effected, the stud
must be raised or lowered till it is In the line of vision on &
level with the center of the glass and the distant flash, and
the short cross piece must be placed at right angles to the
upright, sbout & foot below the stud. After belng thus ad.
Justed, the instrnment must not be moved.

The spot will be observed gradually to rise or fall, accord.
ing to the direction in which the sun is apparently moving.
The handle of the key, or the tangent screw, or both, as the
case may be, must be turned slightly after every two or
three words, to ensure, as far aa posaible, that the center of
the spot shall be on the stud when the key 13 pressed down.
When the sun is rather low in the heavens, and behind
the signaler, it becomes more difficult to direct the flash
with acouracy. In consequence of the obtuseness of the
angle, the spot loses ita circular form, and becomes rather
dim when reflected on the stick. If it s required to work
froquently with the sun in this position, the employment of
a second glass on a light tripod stand is recommended.

But {t would be useclens here to enter more Into the
minutis of working the instrument : suffice it to say that, in
oxperienced hands, twelve words and more per minute bave
been obtained. while others state that meo—after a fort-
night's practice—could attain only from four to five werds
per minute. As to the distance, 10 and 20 miles—and in
very close weather 40 miles—have been obtalned, —Tele

graphis Journal,




~ Bo many conflagrations have been caused by sparks from
‘chimoeys, or from adjacent bursing buildings, falling upon
~roofw, that the safety offered by & covering entiroly of iron,
‘and consequently fireproof, s by no means uniwportant.
The device herewith illustrated, whilo seenring that advan-
‘tago, presents & varlety of others which, In brief, render 1t
‘» most offictent protection. It Iv portable, and In supplied in
‘plates of elght fuet In length by two in width, which are
trimmed to fit with accuracy, %o ns not to get out of line, no
matter how great the distance over whick thoy may be run,
These plates nre provided with side and
“end connections complete, 50 that the work
‘of Inying them Is groatly facilitated. The
Jolnts nre strong and windproof, and rust
or woar by weather s prevented by coat
foge of pure iron oxide and luseed oll.
Fioally, it will be noted that nails through
tho rooling plates are absent, and a fre
quent cause of leakage thus avolded, and
that the pecullar arrangement of plates and

A sheet, as supplied by the makers, is
represented in Fig. 1. The onds. o and 5,
are folded over in opposite directions, the
former being uppermost when the plate is
in position. The mode of locking together
those ends is shown in Fig. 5, from which
it will be seen that a continuous water shed is made. The
devies for attaching the plates to the roof Is represented at
¢, In Fig. §,and also in Fig. 2. This, at thg sides of the plates,
Is an upright iron strip, split part way at the top w0 hook over
the side of the sheet. To adwit of this engagement the
sheet is bent upward, asrepresented in Fig. 1, and the carve
is such that the edges of adjacent shoots may be in contact
and parallel for a short distance. The end cleat is also
ualled to the sheathing. To finish the work, the sides are

rought together square st the esves, and the comb formed,
the same s in a standing seamed tin roof, by tarning up a two

inch standing seam with roofing tongs. In the engraving,
Fig. 2, the oap, 7, which surmouants the adjucent sheet edges,
is drawn to the top, so that the fastenings, ¢, can be seen
where the sides of the piates moet, The method of secar-
ing the parts by countersinking is represented in vertical
section in Fig. 8, and Fig. 4 isx a horizontal section of the
satne.

Fig. 8. Fig 4

&
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After the roofinz plates are all In position, the joints ncross
the ends are closed and compacted by beating the folds to-
gether The invention Is applicable to any class of build.

Fig. &

ngs, but particalarly to large manufacturing establishments,
on aocount of the slight pitch at which It can be laid, the
_coat of bullding being thus materially decroased,
Furtber particulars may be obtalned by addressing the
manufacturers, Mossrs, Scott & Co., 76 Kast Front street,
Cioetnnatl, Ohio,

Struck by Lightning.

Mr. D, Pigeon gives, in Nature, the fullowing interesting
account of the offect of lghtolng upon Wimself and mombers
of his family, doring s recent thunderstorm: ** The house,
I which with wy family I have spout the winter, stands o
the oconter of Torbay and close to the sea. In the garden,
which glves scosss to the shore, is a flagstall, 50 foot high,
with & metal vane st the top, tho mast belog steadied
at about 25 feot from the ground In the usual way with iron
wire guys. About s foot above ground, each wire ropo ter-
‘minates o & § hn:l clain, which is anchored a fow foet in the

soll.
~ February 25th, '1876, was o raloy day durlgthe forenoon,
with heavy wind from the southeast; but ln the aftérnoon

Seientific Dmerican,

the sky cleared. There had been no sign of thunder all day,
At 5 rx iy wife, my son, and myself were standing under
the flagstafl and within 10 feet of » meoring chinln, watching
the bay, when the vane was suddenly struck by lightoing,
which broke the muast short off in two placen, tearing and
splitting the wood between the vane and the fron Buy ropoes,
Through theso the discharge then passed to the ground, but
three out of four mooring chalng were broken,

The broken must and vane fell to the ground olose to um,
Heayy Hail followed the flash, the wind fulling Instuntly to
n dead calm; w sedond but distant flash was seen twonty

Y/

i SCOTT'S SHEET IRON ROOFING,—Fig. 1.

minutes later, after which there was no more lghtuing,
Tho discharge startled the whole village of Palgnton; the
coust guard otficer compares the explosion to that of a 800-
pound gun; and at Torquay, #} miles distant, a sclentific
friend speaks of both flash and crash as most terrific.

I must now attempt to describe the effects on ourselved
and the lmpressioms on our senses.  Of the three, my wife
only was ** struck,” and fell to the ground, my son und my-
solf remaining erect, and all three retaining consclousness.

For more than hulf un hour my wife lost the use of her
lower limbs and left Lands, both of which became rigld.
From the feet tothe knees she was splashed with rose-
colored tree-llke marks, branching upwards, while o
large tree-Jike mark, with six principal branches diver-
ging from a common center, thirteen fuches in Its
largest dinmeter, and bright rose red, covered the body.
None of us arc certain of having seen the flash, and my
wife Is sure she saw nothing. As to the nolse, my
wife heard a * bellowing " sound and & ** squish,”
recalling firoworks; my son also heard a * bellow,”
while I seomed oconsclous of s sharp explosion. My
wife ‘describes her feeling as that of ““‘dying »way
geatly nto darkness,” and being roused by a tremen-
dous blow on the body, where the chiéf mark was af-
terwards found. My son and myself were conscious of
# sudden and terrific general disturbance, and he af-
firms that he received a severe and distinctly electrical
shock in both legs. My left arm, shoulder, and throat espe-
clally saffered violent disturbance, but I dfd not think it
was electrical. As I turned to help my wife, who was on
the ground, I shouted, as I thought, that I was unhurt, and
hoped they were also, but it seems I only uttered inarticalate
sounds, and my son, in hisfirst attempt to answer, did the
same. This, however, was only momentary; in an instant
we both spoke plainly.

Neither of us referred the occurrence lmmediately to its
true cause, but the idea of being fired at was present to all
our minds, my wife indeed remained of opinion that she was
shot through the body until she heard mo speak of lightaing.
An infinitesimal lapse of time enabled my son and myseil to
recognize lightning; bat I cannot say whether I did so before
or after my first glimpse of the wreok on the ground. Nelther
of us heard or saw the mast fall, though it descended fifty
feot, and fell on hard gravel closs tous. My son and myself
both experienced & momentary feeling of Intonss anger
agalust some ‘‘ porson or persons unknown," further showing
st we prellminary referred the shock to some canscious
sgevey. 1 ought perbaps to add, that nelther of us fult sny
sensation of fear at the time; but we were all nervous for
several days after.

1 have andeavoured to keep to fact throughout, bat I ven.
tare to add & remark made by my wifess we raised bher from
the ground : ** I feel quite sure that death from lightolog must
be absolutely painless;” aod I offer it as an unconscious
eorrobarstion of views on this subject which our experience
seows 1o strongthon.

The Use of the Mand as an Opiical Tastrument.

Dr. F. Thomas, of Ulirdorf,observes that, although artists
are woll aware of the advantages of monocular vislon and
the use of the hund a8 an lmpromptu stereoscopo for the La.
speotion of ploturos, the publls generally knows nuthing of
them. Any ono who carofully watohed the crowds thut dally
thronged the avenues of the Iate Vienoa Exhibition might
have seen how very, very fow persons amongwt them over
availed themselves of this ready resource.

And yet, how different ls the appearance of o roally guod
pletare thus seen and the same viewed in the erdinary way
by binocular vision! Regarding it with u single eye through
the hollow of the hand us through u stereoscope, we got a
rollef, n substance, which otherwine is more or less wanting ;
i o word, wae get the third dimenslon, dopth, which 1s in.
dispensable to realiatiooffoct. Nor in the method applieable
to the contents of picture galleries alone; every photogmph,
overy engraving and print, of correct design, may be bauofl-
clally troated {n the same way. As with the stereoscope, so
with 1ts lmpromptu substitute, we get {ncreased focal leugth,

and with it the several artistio advantages thence accruing.
On the other hand, defects in drawing are ruthlessly exposed
by the same mesns. Trifling errors In perwpective, which
might have passed unnoticed undor ordinary eircumstances,
stand revealed fo thelr fall deformity,

With Juster perceptions of the megnitade and relative di.
menslonn of objects, monocular vision, combined with the
Atereoscople use of the hand, gives us, wlso,n correcter appro-
cintlon of the effects of reflocted light, And thiy applies not
only to the confused appearanes oeensloned by the Interposi-
ton of highly reflective medin between the object and the
observer, but also to artificinl reproductions
of the same effect,

A point ignored o every treatise to which
Dr. Thowas has had sccess Is the effect of
the band, when thus used, in modifylng or
correcting our perceptions of color, The
raysof the setting sun are fooding the Jand-
scape with golden light. Prominent In the
distance stands forth & church wower lighted
up with a rich orange glow. By regarding it
sttentively through the Lollow of the hand,
and opening and closing the Iatter suitably,
the tower can be made to sssume any Inter-
mediate tint botween the white it really 1y
and the orange it has assumed in the rays
of the western san. The woods, too, dark,
somber, and night-like to the unaided vision
in like manner can be made 0 resume the
hues they wore in the broad Jight of noonday, A bright
patch on the far distance shows a soft subdued white, and
we notice then for the first time that to the unassisted eye it
presents a bright golden color.

Indeed, our conceptions of color are malnly dependent on
comparison—contrast. But these are quite inadequate to
enable us, under all circamstances, to detect and discriminate
between minor differences of shade by ordinary unaided
binocular vision. For that purpose, we must have recourse
to the bollow of the hand, looking through it st the object
with one eye, and comparing the effect observed with that pro-
duced on the other and unshaded eye. Both eyes may be open.

In such cases, the chief point is not monocular vision, but
the shading of the eye by the hand thus applled. As with a
Nicol's prism, we thus restore the equilibrium of the blue
light diffused through the atmospheric regions—which in the
landscape above referred to was overpowered by its comple-
mentary color, the orange emanstig from the sinking sun
—and are so enabled to see objects under the hues they would
present when viewed by the white light of a noontide sun.

-
Phosphureted Stecl,

A year or two ago, It was generally admitted that s pure
ore or pig lron, and especially one contalning less than 008
to 005 of phosphorus, was absolutely esseatial to the pro-
duction of a good Bessemer steel ; the consequence has been
that many of our richest iron ores, most cheaply mined and
supplied, have been ruled out as unfit for Bessemer work.
Such are most, if not all, of the limonite and fossiliferous
ores of Pennsylvania, Virginia, Tenncssee, Georgla, and Als-
bams, In which the percentage of phosplioric acld runs
usually from 005 to 0°15 per cent, corresponding to about
double these amounts in the pig iron. This swall percent-
ageof phosphorus bas been & perfect bugbear to lron mana-
facturers, and 5o lmportaut was it considered that one of our
large steel works imported 10,000 tuns of ore from Algiersat
a cost of about £16 per tun, because it was, at that time, im
possible to procure ores here sufficiontly free from phes
phorus for use in the manufacture of steel rails. Innumer-
able efforts have been made to get rid of the phol‘pbom- in
the several processes through which the lron passes In its
manufacture, but these offortsa have been but partially sue
oesaful, and then only In the puddling process, and, conse
quently, of no use In the manufacture of Bessemer steel.

Investigations which have been made during the past two
or thres yvears have developed the fact that, by a kind of
homeopathic treatment (dmilia simildus curandur), certaln
substances whick themselves give hardoess and brittleness
to steel may be In part substituted for other Ingredients
having a similar tendency, %o the great improvement of the
resulting metal. It has thus been found that, by securing
proper relative proportions of earbon, phosphorus, silicon,
sod manganese, & steel of great softness and strength can be
obtained, while the same percentage of phosphorus in ondl-
nary steel would have indicated very differont properties.

There is no lunger much doubt of the fact that wanganeso
exerts upon steel & body- giving aod wughening nfluence, as
well as & neutralizing effect, on the handening or cold.shorten.
g due to phosphores. Thoagh these properties of manga-
nese have been blindly suspected for some time, the mutual
dependonce and, to & certain extent, Interchangeability of
carbon and phosphorus were not fully appreciated till the
aucesss of M, Tesslé Du Motay, In producing, with ferro-
Janganose, & good rail steel containing wbout 012 carbon,
026 phosphorus, sod 0706 wangunese, was fully established.
The seeret of success uppeary o be ln putting lnto the
wetal from three quartors to 1 per cent of mangunese with.
out brioging the percentage of carbon above 0°16, while the
motal contains the ordinary amounts of phosphorus and sill.
con, or, say, 025 1o 020 of the former and 003 of the latter,
When the percentage of phosphoras is diminished, that of
carbon should be increased, and vice verad, within certain
lmits. Steel Is undoubtedly destined to supplant lron for
almost every use where the latter Is now adopted, Our lron-
mantors should apply thoss lmprovements that will place
us in & position to compete successfully In othor markets

than our own,—Engineoring and Minng Journal.
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IMPROVED WASHING MACHINE.

: The annexed engraving represents & new washing machine
which way be readily attached to any kind of tub, It is

opersted by passing
above and an endless belt, which envelopes smaller rollers,
beneath, the upper rollor being held in its placo and agninst
the garments by stout spiral springs, and rotated by the han.
dle shown.

In the illustration, A is the upper roller, which in faced
with sheet metal. In Fig. 2, the armangement of the smaller
rollers mad belt beneath is clearly shown.
Ono of the springs which hold the roller, A,
down upon the clothes (s represented st B,
and the simple scrow clamps, by which th
device is attached to the tub, need no spe-
clal deseription, except to note the fact that
they, in common with othor metal work of
the machine, are strongly constructed of gal-
vanized iron, and are pivoted to the frame
portion at C, 50 as to be adjusted on the cir
cular edge of a tub.

The garments, as they pass between the
rollers, are thoroughly rubbed by the upper
one, receiving the same scouring as if rabbed
by hand upon an ordinary washboard. The
springs admit of the upper roller adjusting
itself to any thicknoss which may be passed
beneath it,

This machine is also claimed to wash the
lightest fabrics with much less wear than is
produced in washing by hand.

Patented February 24, 1874. For fur
ther particulars relative tosale of State,
connty, and town rights, address Mr James
Taylor, P. O, Box 44, Otter River, Mass., or
Box 577, Stamford, Conn,

WOLF¥'S BUTTON HOLE CUTTER.

The device represented in the illustration is » handy little
instrument which cuts s slit for a buttonhole and, at the
same time, punches the rounded end of the sume. The
handle resembles an ordinary pliers, and at tho ends of the
jaws two curved cutting blades, A, are attached. Just in-
side the blades, and on one jaw, is a circular head, attached
as shown, and carrying several punches of varioussizes, On
the other jaw is a rotary anvil, B, corresponding in its sides
to the shapes of the punches. The length of the button
hole depends upon the distance to which the curved blades
are permitied to pass each other. The length is regulated
by the punches being adjusted in their head, so that, if one
of them is brought opposite to the anvil, it will strike the

same and prevent the cutting blades passing beyond the de-
sired distance. In one of the jaws is secured a set screw,
C, which is so sdjusted that it keeps the punches from stri.
king too hard against the anvil. When buttonholes are to
be made without eyelets, the punches are turned out of the
way, and the length of the cuts determined by the screw,
C. Both the cutting blades and the punches can be easily
removed for sharpening or replacing them by new ones, Pa-
tented April 7, 1874, to Mr. Raphael Wolff, of New York
city.

Now Procoss :r'lienul Surgery.
Mr. Napier, an English dentist, announces what he con-

the elothes between a corrugated roller

Feientific American,

i The Slemens Furnace Anticipated,

| Some two yoars ago, we gave a drawing of the medieal
warming apparatas, which the Prussian patent authorities
decided to be an anticipation of Dr. Siemens' regenerator,
A recont number of the American Gaslight Journal containg
un article by Professor B, Silliman, who certainly ought be
made a Patont Office examiner on the spot, in which he en.
deavours to show that the gas furnace was foreshadowed in Dr
Hare's oxyhydrogen blowpipe! ** Properly considored,” says
Silliman, ** the fundamental principle which led Hare to the

H‘:]l.
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oxyhydrogen blowpipe has also led Siemens, in our time, to
the invention of the regenorative gas furnace, by which, as
Hare says in his memoir, ‘ to avold these evils,” that is, the
contact of solid fuel and the loss of heat consequent on its
conversion into gas, It was thought desirable that means might
be discovered of clothing the upper surface of any body
which might be subjected to this species of operation with
some burning matter, of which the heat might be equal to
that of the incandescent carbon with which the lowersurface
might be in contact; or by which bodies might be exposed on
solid supports to a temperature equal or superior to that of
the porous charcoal uniting with oxygen. It soon occurred
that these desiderata might be attained by mesns of flame
supported by the hydrogen and oxygen gas. In the Siemens
furnace the objects to be heated are sustained on a solid
support in an atmosphere of burning gas, the oxygen of the
atmosphere arriving by one inlet, and the combustible gases
by another, and the two uniting in a true Hare's blowpipe
flame to do their work. The necessary contrivances for the
alteration of the flow of gas and air through the regenerative
cellular flues of firebrick are evidences of a high degree of
inventive skill, applied to the solution of a problem which,
in its essential features, was clearly set forth by the American
philosopher, Robert Hare, in 1802."— Enginsering.

o
-

Electrical Colored Shadows,

Six Grove's cells were connected with one of Ladd’s large
induction coils, and the secondary current, condensed by two
large Leyden jars, was sent, in the usaal way, between two
pairs of metallic electrodes, in order to examine their spark
spectra.

Two of the electrodes were of platinum: these may be called
pair A,

Of the other pair, B, one electrode was of platinum, and
the other of the metal to be examined.

Place a piece of white paper equidistant from, and on one
side of, the two sparks, Hold the finger so that a shadow of

it maybe cast by each spark. The two shadows will be seen
to be most beautifully tinted with different delicate colors,
varying according to the metal inserted in B,

It will be seen that the shadow thrown by A is lighted by
B, and 15 seen on a ground jointly illuminated by A and B;

siders to be something new in dental surgery, especially in
s case where the teeth wero extremely sensi-
tive, and it becamo nocessary to file them
down for the purpose of introducing artifi-
cial teeth on the stumps, For the sake of
avolding pain in the operation as far as pos-
sible, ether spray was first made use of in
reducing the sensibility of the teeth; a piecs
of colton, dipped In ether, and laid first on
the teeth and then on the instrument, being
found to answar s still better purpose. While
engaged in this operation it occurred to Mr.
Napier 10 evold the usual practice of den.
tists (of extirpating the nerve), with which
object he took a bit of hard wood, dipping it
in nitric acid, and with this cauterizing the
exposed portion of the nerve in each tooth
successively, He then filed the teeth down
to the level of the gums without producing
aoy pain whatever. He found that in this way the stump of
the tooth remsined perfectly healthy, giving no pain of any
kind; and the subsequent experiences of the patients wore
of the most satlafactory charactor,

Provesson Senoroy Keny, of 8t. Petersburgh, finds that
the explosive propertios of nitro.glycerin nearly disappear
1 the gubstance is highly heated.

while B's shadow, lighted by A, issoon on the same common

! ! 5 _f'
HOPKINS' LOW WATER INDICATOR.

colorod ground as before, Without these considerations,
It might have been supposed that the shadow thrown by
B, and lighted by the unchanging gpark A, would itself
have remained unnltered. “1 saw itof tho colors, pink
light pink, dim pink, light groen, nearly white, and yol:
low greon; corresponding to the introduction into B of Bi
Ag, Bn, In, Al, and Mg respectively.”"—0., 7' L. Whitmell, il;

Nature,

(MAyY 15, 1875

IMPROVED LOW WATER INDICATOR.

The invention illustrated in the annexed engraving is a
new low water indicator which, it is claimed, can never get
out of order so ns not to give an alarm. The foaming of
the boiler, it is stated, in no wise prevents the proper action
of the device. The apparatus is, besides, simple in construe-
tion and possessed of various other advantages which will
be readily understood from our engraving and the following
description.

Fig. 1 shows the indicator as attached to the boller and
Fig. 2, the mechanism of its upper portion. A
is an expansion tube connected to the genem.
tor st the alarm line, and provided at its up.
per extremity with a valve, B, the stem of
which rans through a spring, C, Fig. 2. One
end of the latter 1s fixed, and across a slot in
its forward portion a bar, D, is placed. E In
n detent or right angled lever, pivoted as
shown in Fig. 2, one arm of which connects
with the rod, F. The long arm extends up-
ward through the slot in the spring, and is
notched in such a way that, when the expan.
sion tube, A, is cold, the crossbar, D, rests in
the recess, thus retaining the spring, C, when
depressed, and consequently holding the valve
in its seat. To the lower part of the lever,
E, is fixed a spring ecatech, G, which has its
nib a very small distance below the notch in
anid lever. Rod, F, is fixed in n casting in
the lower end of the expansion tube, and at
H is o whistle,

The operation of the device is as follows
When the water is at its proper hight, the
tube, A, remains cool, the crossbar, D, rests
in the notch of the lever, and the spring
catch, G, rests against the side of the bar.
On the water in the boiler falling below the alarm line, the
water in the expansion tube runs out and steam takes its
place, expanding said tube which, in lengthening, raises the
lever, &, The short arm of the latter being held by therod, F,

tLe long arm is thrown over, the notch slips off the crossbar,
the spring raises the valve, and the steam, escaping, sounds
the whistle.

To stop the alarm it is only necessary to depress the spring
by means of it handle. The catch, G, ghen
engages with the crossbar, D, and, retaining
the spring, holds the valve toitsseat. When
the water in the boiler again reaches tho
proper level, the tube, A, quickly cools, and
in contracting throws the lever, E, over, so
that the notch engages with the crossbar,
At the samo time the catch, G, is displaced,
and the spring is thus allowed to rise sufli.
ciently to admit of the engagement just men-
tioned. If it is desired to blow dry steam
through the whistie, the upper end of the
pipe, A, can be plugged and steam taken
through a separate pipe below the valve.
The device may also be placed in a horizon-
tal position, and the whistle dispensed with,
a nozzlo being used in its place. The appa-
ratus then becomes an sutomatio gage cock.

Patented November 10, 1874,  For indicators or for fur-
ther information nddress Messrs, Hopking & Tytler, manu.
fancturers, Albion, N, Y.

Tue moeting of the British Boclal Sclence Association
wiil be held at Brighton in October next, and there will be
an exhibition of appliances and spparatus relating to the
sanitary and educational systems.
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NOVEL DEVICE FOR PREVENTING RUNAWAY HORSES.
The annexed engraving, for the deseription of which weo

aro indebted 10 the Pesth Wochendlatt fir Land und Forst
wirthwedast, roprosents an Ingeniously simple deviee for
ohecking runawsy horses. A A are stout rings, of sufi
clently Iarge diameter to slip over the fore legw of the aal.
mal and close up to the body. They are hold in the last
mentioned position by lines, B, which lead up through lead.
ers on the saddle, and are joined to a single ring which slips
over a hook, ', on the dashboard. Thus armnged the de
vico forms no impediment to the horses’ mo.
tion, as the rings, though connected together
between the logs, are joined by a sufficiently
long bond. In case of the animals’ running
away, however, the driver has merely to lift
the ring for the hook, C, and allow the large
rings, A, to descend lower down on the legs.
This of course interferes at once with the
horse’s stride. 1f it be necessary to bring
them 0 a sudden halt, to avoid Immediate
danger, the supporting lines are lot go alto-
gother. The rings then fall to the horses'
feet, restricting their further progress, and
perhaps throwing the animals. This would pro.
bably result in injury to the latter, but it
would not be employed except to prevent in.
stant accident to the occupants of the vehicle;
and it Is possible thelr lives would be moro
imperiled by the sudden stoppage than if the
appliance were not used. But the idea isnovel,
and some one, no doubt, considers it practica-

ble, and perhaps it is.
— -

The Tallest Chimuey In tho World.
The tallest chimney in the world is the
Townsend chimney, Glasgow, Scotland. It
was built by Robert Corbett, of Glasgow, for
Joseph Townsend, of Crawford Street Chom.-
ical Works. The total hight from foundation
to top of coping s 468 feet, and from ground
line to summit, 454 feet; the outside diameter
at foundation being 50 feet, at ground surface
32 feet, and at top of coping 12 feet 8 inches.
The number of bricks used in the erection
wore as follows: Common bricks in chimney,
1,142,682 ; composition and fire bricks for in-
side cone, 157,468; common bricks for flues,
ete,, 100,000; total, 1,400,000. The weight of
bricks at 5 tuns per 1,000 is equal to 7,000
tuns. When within § feet of completion, the
chimney was struck by a gale frcm the northeast, which
caused it to sway 7 feet 9 inches off the perpendicular, and it
stood several feet less in hight than before it awnyt;d. To
bring back the shaft to its true vertical position, “‘sawing
back " had to be resorted to, which was performed by Mr.
Townsend's own men, ten working in relays, four at a time
sawing, and two pouring water on the saws. The work was
done from the inside on the original scaffolding, which had
not been removed. Holes were first punched through the
sides to admit the saws, which were wrought alternately in
each direciion at the same jolnt on the side opposite the in-
clination, so that the chimney was brought back in a slight-
ly oscillating manner. This was done at twelve different
hights, and the men discovered when they were gaining by
the saws getting tightened by the superincumbent wolght..

- THE LITILE DODO OR DODLET.
great many very interesting additions have recent]
been made to the collection belonging to the Zdological Bo’j

ciety of London, and are now to

gardens in the Regent's Park, HELSSESin fhels zenowind
Among them i3 a bird various-
ly styled the didunculus, dod-
let, little dodo, and toothed
billed pigeon, the scientific
name for which s the/diduncu-
lua strigirostris, which was
brought from the Samoan JIs-
lands. The bird was not un-
known in Euarope, a specimen
having been sent thither in
1864 ; and from its size, dark
plumage, and terrestrinl hab-
its, it might be mistoken, at
little distance, forsome species
of moorhen, but a closer in-
spection of its structure con-
vinces one of its relationship
to the pigeons.

The head and upper portion
of the neck and breast, says
the London Field, to which we
aro indebted for the snnexed
ongraving, are of dark slaty
greon color, the primaries the
saino, but somewhat paler; the
rest of the plumage chocolate
brown; the face and throat
bare, and of a dark flesh color
in the young bird, approach.
Ing to orange in the adult, The
bill, which 18 romarkably deop,
and with the upper mandible
dentated, 16 orange yellow In
the young bird, and red in the
adult, The legs nnd feot are

also red. In the contour of the bill, the form and position
of the nostrils, and several other charsctors, the didunculos
differs from any other living spocies at present known ; and,
although a smaller bird in size, It approximates most nearly,
in all Ita characters, to the extinet dodo, and, like it, com
bines the charncter of a rapacious bird with that of the harm.
leas plgeon

It will be seen that the mandibles of the dlduncylus are

powerful in structure, yot, according to Dr. Bennett, the beak
is never used as an offensive weapon; for when the hand is

DEVICE FOR CHECKING RUNAWAY .HORSRB.

placed in the cage, or the bird is seized for removal from one
cage to another, it never attempts to bite its captor, but, on
the contrary, is so timid that, after fluttering about or run-
ning into a dark corner of the cage in its efforts to escape, it
soon becomes subdued, and is easily taken, This statement,
however, requires some modification; for, according to the
Rev, 8. J. Whitmee, a resident at Samoa, who has kept the
bird in confinement there, it is sometimes ' exceedingly sa-
vage. When any one approaches the cage,” he says, ““it
ruffles its feathers, trembles, apparently with rage, and tries
to bite. If it gets hold of one’s finger,” he adds, ‘I know
from experience that it gives a severe gripe.”

In size, the bird may be compared to a large pigeon, which
it resembles in some of its habits, and in the nature of its
food. Like some of the Australian pigeons, it flies with a
loud noise, which is especially noticeable as the bird rises
on the wing. Like the ground pigeon, it nests or roosts on
bushes or stumps of trees, and feeds on the ground. Its food
consists of plantains and the fruit of the soi, a kind of yam,
not unlikea small potato,

THE LITTLE DODO

(didunculus strigirostris),

Preventable Discases.

It belng conceded by every sensible porson that good health
is paramount to all other human blessings, we take frequent
oceasion to transfer to our columns (from relisble sources)
practical information tending to promote and preserve the
blessing so essential to all. To 7The Herald of Health, for
April, we are Indebted for the following:

““The range of what are called preventable diseases is
now known to be very wide, and all such diseases it should
be the first duty of man to prevent. Much of this—that for
which I especially wish to ask attention—is not
only preventable disease, but is disease that is
called into existence only by the act or by the
neglect of man; and It is not too much to say
(after the thorough investigations of the sub.
ject that have been made by sanitary suthori.
ties) that there has never been a case of ty-
phoid fever that was not almost directly caused
by the ignorance or by the criminal neglect of
some person whaose duty it should bhave been
to prevent it. Such disease never comes with-
out cause; and its cause is never anything else
than organic polsoning, arising from organic
decaying matter or from the spread of the in-
fection directly from a patient suffering from
the disease.

Typhoid fever has many names, all of which
are suggestive of its origin. Itiscalled ““ drain
fever,” “sewer fever,” *' cesspool fever,” ** foul
well fever,” ** nightsoll fever,” etec.; and it is
never caused except by the introduction into
the system of the germ of the disease—which
can originate only through the operation of
neglected organic wastes, or by communieca-
tion through the lungs or stomach by mesns of
foul air or foul water, or from germs arising
from the persons or from the excreta of ty-
phoid patients. So far as its contagion is con-
cerned, ample ventilation of the sick room
aod the immediate removal or disinfection of
the feces are ample preventives. Itis not con-
tagious, as smallpox is, but is spread by the
action of germs which infect the locality of the
patient, and extend more or less widely ac-
cording to the precautions used to confine it.
There is not necessarily the least danger that
the disease will attack even the constant at-
tendant of the patient, if proper care is taken.
With the householder himsslf rests the entire
responsibility of the origin of every first case
breaking out in his household. This isa certain and tho-
roughly well established fact, and there attaches tohim tho
full measure of guilt for every such case. This is a respon-
sibility for which the community should bold him strictly
accountable. It would really be as correct to ascribe a red-
handed murder to Providence as to attempt in this way to
console ourselves for a fatal attack of typhoid fever. We
are taught that we shall not cleave our child’s skull with an
ax, and that if we do, death will surely result; but we are
no less absolutely taught that we shall not poison our child's
blood with the foul emanations of our house drains and
with the contamination of ourdrinking water wells, lest the
same fatal result follow. We may ignorantly load the wa-
ter with which our families are supplied with lead poison,
and so be without the guilt of intention; or we may ignor-
antly poison our wells by the infiltration of infected organic
matter, and in this case, as in the other, be acquitted of the
charge of criminal intent. But in these days, when so much
has been published concerning the origin of diseases of

this class, however free we may be of all criminal intent,
the serious charge of criminal
neglect must surely lie at our
door.

It may be assumed, without
hesitation, that, whenever a
prenouncad case of typhoid
breaks out in an isolated coun.
try house, or when any form of
low fever occurs, though it may
fail to assume a distinet ty-
phoid character, there is in
that house, or about it, or in
connection with ity supply of
drinking water, some acoumula.
tion of neglected filth, some
pile of rotten vegetables in the
cellar, some overflow from a
barnyard, some spot of earth
saturated with the slops of the
kitchen or some other form of
impurity, to which the origin
of the disease may be distinot.
ly traced. The sproad of ty.
phoid is very generally ocea.
sloned by germs contained in
the bowel discharge of fever
patients; but tho discase i
constantly originating {tself
where no such cause oxists,
and every first attack s a plain
indication that either at home
or in sowe house at which the
pationt has visited, one or two
things has occurred: (1) thers
has been an exhalation of pol.
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plo ganes from a kitchen yand, from a neglected
sote other source of bad air, which has en-
ered the lungs and there the gorms of the disease;
¢ (9) olther In the food or In the drlnk of the patient, these
germs, in the samo organic putrescence, have
found their way to the stomach. In either case the blood is
attacked: the subject may have been sufficiently robust and
vigorous, or sufficiently uususceptible to Infection, to have
avolded & serious or fatal Ulness; but In every Instance the
has been incarred, and, when Incurred, the risk must
bo the same as lo taking any other form of slow polson,
This is not theory, but simply a woell established fact, deo-
monstrated by long, careful, and frequently repeated inves.
tigation. The precise character of typhold lufection and
the exact maunner of operation when Introduced into the
blood, are not known ; but that it always originates In the
way described, and that it may lavariably be prevented by
the use of proper sanitary precautiony, is absolutely keown,

This being the case, it lies perfectly within the province
of every farmer (and i the farmer will not attend to such
mattars of Lis own accord, his wife has s way of urging him
into 1t) to remove, while it is yot time, any sourco of infec-
tion to which his house may be lisble. Vegetables in any
considerable amount should not be kept in the house cellar,
and st least once a woek the floor of the cellar should be
swept and every shrod of waste vegetables removed. Hyen
when this is done, the cellar should be ventilated by & win. (1
dow or other small opening toward the quarter least exposed
to cold winds (and in summer on every side); the privy, if a
privy is used, should be well away from the house, and es.
pecinlly far from the well, unless its conwnts are recelved
{n a tight box snd entirely absorbed by dry earth or ashes,
and even then frequently removed ; the chamber slops of the
house should never, under any circumstances, be thrown in-
to the privy vault, nor into & porous cesspool, from which
thoy oun leach into the ground and through the ground fora
long distance into the well, or into nnd around the foundation
of the house. The same disposal of the liguid wastes of the
Kitchen is desirable, but not so absolutely important. It Is,
however, lmportant that this should be led by an impermoa-
ble drain to & point well away from the house and from the
well; swill and all manper of nondescript refuse material,
such as is sloughed off by every household in the ordinary
course of its living, should be removed at least daily from |9
the near vicioity of the dwelling, and the vessels in which
it accumulates should be frequently cleansed snd aired ; ma-
nure heaps should not be Jeft to ferment and send off their
exhalations st & point whence frequent winds waft them to-
ward and into the dwelling, nor should the barnyard be al-
lowed to drain (either over the surface or through a porous
s0']) toward the house or well. If all thuse precautions are
taken, the wall will be tolerably safe, and in most cases ab-
solutely safe; but if thers is any doubt on the point. then
let no well water be drunk except after boiling ; or the drink-
ing water of the house may be taken entiroly from a filter-
ing cistern, of which the filteriug bed is sufficient to hold
back sll orgunic matter.

If all these points are well attended to, and if the ordina-
ry rules of cleanliness be observed in the household, the
members of the family may be considered ss safe against
attacks of typhoid fever.

0

THE MEIDINGER BATTERY.

The Meidinger element is a modification of the Danlell
batiery; but it has no porous cell, and possesses greater du-
rability and constancy of current. It consists, as shown in
i + _ the engraving, of a glass vessel,

{ A A 8 inches high and § inches
f wide, in the bottom of which is
] placed a small glass vessel, d d,
of hslf the dimensions of the
larger glass, cemented in with
romin. A zine disk, Z Z, which
is supported upon & ledge of
the outside vessel, surrounds
the smaller glass. The inside
wall of the smaller glass, d 4,
is covered by & sheet of copper,
¢, on the lower end of which an
insulated copper wire, g, is
- —~ riveted, The mouth of the
vessel is closed by a wooden or tin plate having an opening
in the center for the reception of = glass cylinder, 4, 1}
inches in diameter and 8 inches bigh, narrowing towards
the lower end, which is rounded and in which = hole is made,
This tabe is sunk to the center of the small glass, d 4. The
entire vessel is filled up 1o the zinc disk, about 1} inches be-
Jow the upper brim, with a diluted solution of Epsom salts, | ¢
The glass eylinder, k. in place of which a glass funnel can
be used, is filled with erystals of wulphats of copper, form-
Ing & concentrated solution, which, being a heavier floid,
sinks down through the small hole in the glass tabe, and
fills the swall glans, d d, 10 the center.

There is very littls diffusion of the copper solutlon up-
wards, or out of the litte glass vessel, d d, to the zine disk,
Z, oven when the battery is not in operation : so that, after
the lapse of several wooks, the zioc scarcaly shows any signs | ¢
of belog affected by the copper. The battery is therofore
much saperior to the ordinary Duniell battery, which, when
tha circalt is open, producss n great diffusion of the sul-
phate of eopper through the porous cup.

The zine is usually smalgamated on Its inner side,enabling
115 Impurities to be easily remoyed, which would otherwise
form o bard erust. 1f the wire, g f, which is riveted
1 the copper shest, ¢, is connected with 4 small strp of cop.

. EJ

oporation,
of the glass vessel.

Scientific Awevican,

per, ¢ &, soldered to the zlac disk, weo ol¥ain a galvanic cur-
rent having an electromotive force oqual to {hat of a Danlell
col), and it remains constant as long as there 1o sulphate of

copper in the glass tube, A; and the zine, Z, Iy not dissolved.,

During the notivity of the battery, in fact, the solution of

sulphate of copper locreases a lttle In quaatity, In conse-
guence of & diffusion which I3 caused by the overflowing (in
the smallor glass,d d) of the heavier sulphate of zine solution
formed By tho dissolution of zine.
rent, the greater part of the copper Is deposited on the upper

half of the copper plato.
upon the zine, but frequently this Is after soveral weoks'

By thoe action of the cur-
A trace of copper, however,appears
The duration of the battery depends on the slze

A battery of the slzo deseribed (accord-
ng to Meldinger's statemout) ought to be taken to pleces and

tho solation of Epsom salt and suiphate of zine deswn off,and
pure water put in it a8 soon a3 It has consumed 8 1bs, of sul-
phate of copper, which, however, may tako o yoar.

The resistance of this cell conslderably excends thnt of the

Danioll batters with porous cells; but for a lino battory,
where the resistance in thoe wite Is vory conslderable, this 1s
of no special importance.
lines, cells & Inches high and 3 Inches wide; while the bat-
tory of the sive depleted In our engraving I8 ntended for
Jocal use nod for Yoo battories of sinall resistance. As n local
battery for the Morse telegrapl, 1t 18 bost to use six ecells,

Muldinger recommends, for maln

wo of which are connected with like polos, #o that wo have,

practically, threo elements with enlarged surface and con-
ductivity,

Generally, In charging the Meldinger element, a solution
f1 part Epsom salts to 4 or & parts of water may be used.

In proportion to the netivity of the battery and the consump-
tion of the sulphate of copper, fresh cryatals of this salt
should be added to the contents of the glass funnel, But when
the surfaco of the fluld has sunk by evaporation, soft water
only need be added to the glass faunel. An lmprovement has
been obtained in this element by having the funnel-shaped
sulphate of copper vessel entirely closed at the top, After
the jar, %, has been charged with crystals of sulpliste of cop-
per, a solution of Epsom salts (sulphate of magnesin) s added
theroto,

The Meidinger battery is valuable wherevor long dura-

tion and o current of moderate but constant strength is re-

uired,and especially for operating the Morse telegraph,elec-

trical clooks, hotel telegraphs, and electric bells. The chief
condition for its suecessful use is that it shall not be shaken,
a8 shaking causes a mixture of the fluids. and In this way
destroys its action and the constancy of the current. Ita
faults consist in the lisbility that the tube, &, may be filled
up with sulphate of copper (either from impurities of the salt
or from precipitation of metallic copper) or crystals of sul-
phate of zine, so that the action of the element ceases; and
partly because the flow of the solution of sulphats of copper
from the tube to the lower edge ef the zino cylinder rises,
and then, at the least diffusion, the sulphate of copper at
tacks the zine. When this happens, the sulphate of copper
is decomposed by the zinc,a superfluous quantity of sulphate
uf zine is formed in the fiuid, and metallic copper is precipi- | sreater cost
tawd in the form of 2 brown, spongy powder upon the zinc
coylinder. This battery is extensively used upon the Austrian
telegraph lines.

Userul Hecipes for the Shop, the Houschold,
and the Farm.,

Beef bones, boiled in water for some hours with rock galt

and 4 little alum, yield a size which can be used in the pre-
paration of cotton and silk goods.

The clatter and risk of glass in carringe windows ean be

prevented by placing, at the bottom of the casing, an srched
plece of india rabber,

Unless the mouth is frequently and carefully cleansed, it

becomes infested with vegetable and animal parasites. These
cause decay of the testh. Soap is the best material for pre-
venting the development of the fungi and for

the acid. Precipitated cbalk mixed with the sosp assists
the cleansing action.

The following practical hints on ballooning are pablished

by Donaldson the aeronant, in a little paper edited by him
and pamed the Aerial. The lifting strain of a balloon is
principally on the ner.
safe in mid-air,
mile above the clouds than it is at the earth's surface. The
weight of & balloon to carry one man, including netand bas-
ket, should not exceed 80 1bs, A cotton balloon will lsst for
about sixty ascensions. A balloon thirty feet In diameter
undergoes o strain of 1} Ibs. to the square foot of surface.
Gas, which at the earth fills the bag only half full, will,atan
elevation of 33 mlles, expand so asto fill it completely. Ono

If a balloon will stand inflation, it is
In winter, the atmosphere Is warmer one

housand feet of coal gas will rise 88 1bs. Gius which givesa

poor light Is the best for acrostatios. Kites can be used to steer
balloons by sending them up or lowering them into currents
of air traveling in different directions from that in which the
balloon is salling.

To make green gold, melt together nineteen graing pure

gold and five grains pure silver. Tho metal thus propared
has a beautiful green shade.

The following recipos for metaln resembling gold are said
o produce a metal which will so nearly approximate the

geoulne as almost to defy detection without a resort to
thorough tests: Fuse, together with saltpeter, sal ammoniag,
and powdored ocharcoal, 4 parts platinum, 2} parts pure copper,
1 part pure zino, 2 parts block tin, and 1% parts pure lead,
Anothor good rocipe calls for two parts platinam, 1 part sil-
ver, and 8 parts copper,

Cement for sealing fruit cans s made of resio one pound,

talllow one ounce.,

(May 15, 1875.

DECISIONS OF THE OOURTS,

United Siates Ofrcult Court—-District of New
Jorsey.

N NN TRIMMING, ~WILLIAN M, WRLLING v,
r::).n:n“l‘nn»-nnmnu COMPANY, ANDREW ALNNIGRT,

O, YOORMEIN
(I equity.—Before Nixaun, J. —Decided Muy, 69

Nixox, J.:

Heged (nfringoment of Jettors patent No, 981, and

b«:lrll‘: ‘.d:l.rm)}:;:h"}?.. x‘ , grapted l:l the c«.:mpux'mnl for "'u pew
mprovement in rings for martingales:’ wnd the guestions In lesue

:t‘:{;::‘lunnnrd by the construction and scope o he given to the specilics-

d clal of sald patont,

s lk‘n:l:c}hedule qunuu?‘l, I;dnl:d April §, 1952, and the complsiosnt therely
states bils Invention as folows: s

"‘lru Jotters patent granted 10 mo August §, 15576 composition sod mode of
makiog factitlous Ivory f» set forih, and out of sald materials 1 have
factured bliliard bells, riogs of various kinds, etc. My &rma! Invention
dues not relete to any n&hr comb:’:duo?. :'d that In the aforesald pat.
ent, or apy stmliar compound, ma emplo »
¥hg oature of my maid trnvention ponees 1s {5e employment of a
riug within & riog tormed of artificial ivory or slmijar waterials, for givi
strength Lo the same, lhonb( producing s now article of manufsc nr:‘
one that 1 stronger than so fvory riog, and %om wll the besuty ap-
arance, and can be afforded ata very much less cost, Ivory
fenjarly such as used for martingales—require 1o be made out of very solld
Ivypry lu order to be futiiclently strong, snd honce are quite coolclz

kn order o wake my lmproved riugs, [ take s ring of wetal such as shown
bt A or sald ring may be formed by puscbing out & washer from » sheet of
motal or In any other suitable way. take the of IWury P [?
wid, by dies or b( Land, cause the sald componition to completely cnvm
the sald ring with a» much uniformity as por=ible, sod. to give the axt

THE RUMRES-
AND LUTHRR

fnlsh to the same 'preu and solldify the mass of com tion sround tha
ring by weans of dles, and 1n 80 dolng, any plain or more or less om-%-'um

shapo tay be given to the sald ring or the surface thereof. M boe
.u&’:ur lllu desired ornamental appearsace, while great streagth is atiained
Mt Yory Uttio cost

What | clalm, and destre to secure by letters patent, 1s the ring for mar-
tngales, gto., manufactured as sot forth, with a nog coveloped In
composition, na and for lhe&lraoou uYec‘ﬂed."

It mmlnlr:l by tho apfondants that, i the patent (s valld at all, it must bo
lmited to a - wartivgale ing loten ed to imitate (vory, and made by cov=
aring s metalllo ring with artfefsl (vory, such as s described In somplafn -~
WNE'A puteut of 1457, or some similar eompound.’” Bearlng In mind the es
abllabed Aerican rale that patents are to be construed Uherally, and are
1ot to bo subjected to o rigld Interpretation, I think that e construction
16 too narrow, and does not give to the patentee all that he 1o entitled o
ander the specifications and clalms of hix patent, It {s guite clear, Indeed,
that fuotitlous Ivory wes tho com tion uppertoost In his thoughts, Hav-
fug the partiality of » pareot for his offspring, Le nnunllg ned that
no snpertor compound conl | be formed or nsed. 1t may bo conceded that
the tull extent of bis nvention bad pot dawned upon him. Meu often bulld
better thiun thoy know ; but where the falr Interpretation of the words em-
ploved to describo an lovention or discovery includes matters not in the
migd of the patentoe at the time, he 18 as fully authorized to clalm the un-

Kod=for aa le s the snticipated results, &

am of the opinion, on the whole case,that the clalm of the complalnant's
tent, falrly construed, is ot to be limited to the ase of fuctitions ivory;
Bt e {6 bropd onoogh o Include the comp wILlon of rabber or gutts perctis,
sod thet there abould be & decree for the complainsnt according to the
vrn)'er of Lis bl

Y edepic H, Hette, tor complainant,
A '&'.fmn. for defendants,)
PATRNT (AR ESS THINKING.—~WILLIAM 3. WELLING 04. THE RUNDER-OGATRD

MARNRSS-TRIMMING COMPANY , ANDREW ALBRIGHT, AND L, O, VOORIELS,
(1o equlty ,~Before Nixon, J.—Decided February, 1975, )

Nixos, J.: :
Thin v an upplication for an attackment aguinst the defendants fory

lng wo Injunction (ssued by this court, June 12, 1574, restralning lhgm ‘8"::
mnklnf, using, or vouding to others to be used, sny e84 Or
trimimings containing the invention of the plafntift, and secured to him ¥
lotters patont, to wit, *' o ring msnafactured us set forth substantially,
m‘l::d"_g tetsl ring enveloped In composition, as and for the purpose spé.

The'léjuncllon followed the decree of the court, sustalning the valldity
of the complainant’s patent, No. §7,841, for ** an Improvement In l‘lbil for .
mnlnlnunlu;" nod the question now suggested Is the scope of the sald pat-

¢nt,
1o the course of the aecounting before the master, il was Insisted b
dafendants that the patent of complainant referred only to the use oI og‘:
taly compoaitions 1o the mapufscture of rings for 28,
thnt the decrwe compulied them sccount only for the manufacture of
rings; whereas the complainant ed that all” the articles used in har-
noss and carriage trim which have been treated %y the process de-
scribed {n his lotters patont, suchas terrets, buckies, sod hooks, should be
O tive oXatnind tha Bil: answer, procty; aryiuhEALK oF 1 and th
IAVe 0XAmin o blil, answer, p of counsel, an e
opinfon heretofore glven in the case, and'this examination has confirmad
the strong Impression in mLm!nd. when this application was made, that
the complalnant is asking that a wider scope be ‘allowed to the claims of
bis patont Aban has yet been distinctly given to it by the court.

1 do not moean to be understood as ‘:gn that {t will not admit of such
s0opo and weaning; but that the ques not Ppresented, snd that
mmtmm has not been conaldered in reference to COns! -

that the com) t {8 permitted to clalm, under the decisions of the
court as It stands, Is a specific articie of manufactare, to g
A metal coatad with any plastic composition cupable of bdag
srneednnd dified by the use and action of dles, wheroby a ro-
uoced with an exterior surface more durable and mors .. PO han
has before been obtained by different procesies of man at

Such s _construetion, obviously, relates 1o the product. The complala
s0t's patent is held to be good.?wmo product resalting from & new com-
thos, laum on

dbination of old tnstrumentall Hisc uhﬂwlk:uon is under-
stood 1o be for the , and that the Invention Inclodes that as well an
frod t. Doul b may be co one patent, as was held

by Judge Grier, In this court, In the case of os. The Rallroads, (2
But in such a case on invention in the spe-

':xﬁpu & new prodoct.
It 1= a weil settied principle thata Kfmm may 8o 1imit his c“? a8 Lo de-
prive himsalf of the full benedt of his Invention or discovery. It was to
remedy§ such s difficulty or omisslon that the privilege of surrender and re-
Issne w3s granted In the patent laws. i’uuu« often fall to realize any
substantial advantage from some of the most useful inveations, owing to
gﬁlg é:co narrow oisima, until sueh surrendor, amendmwents, and relssue
o made,

The complainant §s entitled to be g'oncted only In the rights which the
o to . u»em'i'e to th = that the

letters patent cover and secare e xluon
speciication and sideration will be found too

clalm of
Iimited {n thelr scope to admit of the construction now
t: but without expressing any d
conviction on the subject, [ . L tkl- stage of the case, deny |M‘lgﬂm-
tion for sn sttachment, and direct tho master to proceed with the ac-

counting.
Under the referenc rdered ho mgx tako an account—
m:ih%n::dencﬁbe; ‘?ﬂ::{&m St st
2. Of the terrets, buckies, and hooks, s clatmed Yy the complainant,
cach may be readhly dlstinsutsbed . 4nd when '.'r?on" 71 1 made "&"‘rm"
will have the opportunity of obtalning the jui of the court tn t pew.
duouncop:ma dty cdcgntl’hmuu %“h the

and as yet ered, on
patent, afrer thelr views are more fully presented, ss they may be, OB excep-

tion £o tha report.
5?' o?'ci%ﬁ%ﬁ"m. Keasbey, tor defendeuts.)
—— =
NEW BOOKS AND PUBLICATIONS,

THE POXLADELPHIA LEDGER ALMANAC. G. W. Childs, Philadel-
phia, Pa.

At the commencement of the year 1570, Mr. Childs, publistier of the
dally Philadelphia Ledger, \ssucd an al which d not only the
calondar and a great deal of statistfcal Information of a local interest, but
also several pages of practical b hold recipes, and other information of
general value. Ope hundred thousand coples were printed and presented to
the subscribers of the Ladger 1o that year. The first sne proving so sccept-
able as & book of reference, Mr. Culids wes fnduced to continue the publi-
cation and gr Alatrid e Ledger's patrons, and cach
successive year has the work tmproved, By the favor of the publisher, we
bave before us, boatly bound, stx years' numbers of bia alimanao, which
make & handsowe volume of X pages of very valuable information, on
both jocal snd geaeral subjects, not attaluable in so complete & form o any
Other work.

Leryer's MILLING AND MEOHANICAL NEWS. FIIty conts per anoum.

Jumes Leffel & Co., Springfield, Ohio.

To persons Intereatod In milling machinery or water power, this paper

testied ench month, possesses eapecial interest, The editor Js an adwirer o

the ScruxTirio AMENIOAN, and In his April pumber promulgstes the fact
ss follows: ** [t i & matler of Just congratulation 1o Amerioans that, what-
ever may be the sssumed superiority of European standards in art and 1to.
rature, this country has at least one sclentific fournal whioh so slgually
eclipses any forelgn publication of the kipd that a comparison oan soarcely
be made. Weo reter, of conrse, to the BOIXXTIFIO AMERICAN, published by
Mensrs, Munn & Co. 87 Park Row, Now York clty, Besides belng a rocog

nized authority aud Inexhaustible modium of {nformation (n the whole do-
main of practical sclonce, it In faoltless tn {ta appearanco, and ita (llustra.
tons nro works of art, [ta subsoription price {a $3.20 per annum, postags
prepatd, 'and the immense ofrculation {t has roached (4 & proof of the adyen

olog fotolligence ot the Amerlosn poople. '’




Qanvixg,

OmxaMexTAL DESIONS YOR Pawr WORK, PAxcy , AND
¢ ‘ York olty | Henry

© HoMe DECONATIONS. Price o) cents. New
i DOOK GOBLALLA & Yery Yared and extenstye aasartinent of origloal

oy B WIL e fortnd waeful by the numerous workets with the band o
Qur correapandonce suows that many of owr render devolo thetr
™ 1o this occupation, Which Ls & pleastug nannvt of pasaing the
AU COOANIOTALLY 8 BOUroe OF Proft, as Woll a4 & M6atA 0f AddIng to the
rlur decoraiion of & bome. To thelr attealles, We sommand the Bume-
rous Rives io this voleme.

ASTRONOMER, a Plaln and Pumillar Descoription of
Al tho Most Importunt Fucts relating to the Hoeavenly Dodies,

By S.N. Maoning, A M. Kenkakoo, DL : Times Oftico.

This unprotondiog litle pamphlet Yeseryos 1o be widely clroulated, tor it
contalns & vory clear and sucelnet explanation of the genersl plas of the
sidereal uoiverse and of the sclonce Of satronomy by which its laws bave
Been defined. Pree from algebrale and trigonometrical formuler, Lt ts writ-
teu throaghout In & simple sod clear stylo, which lacks notalng tn preclilon
orsccuracy. Wo esnnot expect that our tyros in the sublime scletice will
ad 3 ook better sulted to (helr noeds,

PAPERS ON THR TAILS 0F COMEIY, AND ON THE LOSS 0F LIGHT 1N

I8 TRANSMISSLON THROUGH BrAcr. By Honry M. Parkhurst,

Now York elty,

ThiA 18 & roprint of & very Intorestlog paper resd by tho author at the
Hartford meeting of the Awmerican Assoolation for the Advancement ot
solence, Ln August last.

Nores oN Bxrrosrves. By Welter N. Hull, 8.8, Chemist, U. 8
Torpedo Station, Newport, R. I,

This pamphiot 14 & usotal wnd pendious of the )
wotion, and offeots of tho varfous exploalves now (u use In engineoriog opos
ratious and o warfure. The fnformation In It has Baver, wo beleve, been
oollated bafore, and 1¢ 18 UKely 1o be yaluable Lo saversl [luporiant Luterests,

LECTURR OX THE WHITEREAD TORFELO. By Licut. F. M. Burber,
T. 8 N, Torpedo Station, Newport, R. L
A Teadablc scconnt, bistorical and descriptive, of an eagine of desoue.
tion which now cecuples 1he sttention of uaval wen, s Ukely 1o play a most
fmportant part in future warfare.

A PRAOTICAL TREATISE ON Fiaoniox or AR Ix Mixgs, By the
late J. J. Atkinson, Governmont Inspector of Mines for tho
County of Durham, Eogland, Price 30 cents. New York
ety : D. Van Nostrand, 23 Murray and 27 Warren streets.

This Uttle ook throws much Ught oo » subject little noticed I popalar

Lrestises on miniug enginecring; sud it deserves to De sttentively read, for

1t shiows Bow readily the whole systets of Teatllation of & mine may be dis-

terbed, snd its eficlency destroyed, by the very Intended o

won

Hcientific Dmerican.
Becent Dmeviean and  Forelgn Patents,

Kmproved Ore Soparator,

Thomas B, MeConaughoy, Newnrk, Dol=In uslog tho muchiog,
wator b ndinitted at the upper forward end of o wash trough, and
tho or 1y fed Lo at 1ts lowor rear ond. 'The ore 4 moved through
tho channels of tho trough aguinst the stream of water by shovels,
and s pushod by sald shovels from the forwnrd end of the sald
trough. The ore falls upon the screon, and the Boe ore passs
through the boles. The coarser ore and the rubbish are carried
Acros the screen by 1ty motion, and fall'upon the npron of the car-
rier, The coarser stoned and rabbish wre removed by hand from
the currler apron a8 the stroam of ore 1s belng carried forward, aod
the rewainder falls from the carrior Into a recelver,

Improved Loom Shattle.
Jumes M. Peokham, Fall Rivor, Mass. —This Improvement consists
In a wetalllc bolder for the teasion cloth and grooves out (o the
shuttlo from the shutile opening to the oye rocoss. These grooves
allow the bolder contalning the tension cloth to bo shoved in to hold
tho tenslon oloth In tho proper position. Tho holder Is mado of &
alnglo plece of sheot metal having two tongues doubled over on the
plate.  Tho cloth 1y slipped (o betweon the plate and the tongues.
Tho holder s alipped (nto the grooves, aod the throad Iy passed over
tho cloth, which affords the necessary tenslon,

Improved Laboratory Gas Burner.

Charked D. Cheney, Canandulgun, N. Y. ~The baso s of conoavo-
oonvex form, having o hollow center extending down bolow ita
lowor wido. A mmall taperiog tubo rooeives the gas from tho gns
pipe, nod delivers It In a small Jot into tho oentor of the burner
tube, entoring through an nperture (o the haoging center, It ls
provided with a dovetalled lug, which fits a corresponding notch,
the forw of the notch belng such as not to prevent sliding the tube
endwiso sutlicienty to rolesse the lug. A valve s made to close
over the end of the centor by means of the rod to which the valve
s attachod, which rod extends up through the base, with the lever
on Ita upper end. This Wver I moved back and forth betweoon
stops, und the extent or sizo of the Same Is regulated thereby.

Improved Oller.

lsano Lovy, Ellaville, Fla.~This ofler 1s 50 cobstructed that It may
bo Urst used for blowing off the dust, shavings, ete., from the places
whero tho oll 1s 0 be spplied, und afterward may be used for apply-
ing the oll. Itis made In two parts—one made of sheet metal, for
the oll, and the other mudeo of india rubber, for tho alr—sald parts

u supply of pure alr snd free exit for foul guses.
INTEROCEANIC CANAL (Route of Paya). By L. Laoharmu.

The suthor of this work deslres to call public attention to the Pasa of
Paya a8 8 route for the much dlscussed ahlp canal between the Atlantic aud
Pacific Oceans, He states that the Pass has slways beon followed by the
Tndians crossing the Isthmus, and clalms, With apparcat reason, that, by
following It, & canal can be quickly and cheaply exeocuted,

TrE DENTAL BOIENCE AND QUANRTEALY ART JOURNAL. Conducted
by Dr. A. P. Merrill, Volume I, No. L. One Dollar & year.
Now York city : E. Rlohards & Co,
This now-comir sppears to bo woll and carefully edited, and 1s altogether
# promising magazine for the use of the dental profession.

Jounyey 1 HONDURAS AND JOITINGS BY THE WAY. By R. G.
Huston, G.B., Hondurus and Ioteroceanic Rallway, Price 50
cents. Clocinnati, Ohlo: Robert Clarke & Co.

A plessant sccount of 3 country which attracts a grest deal of sttention

Justnow, but the phiystcal features of which are little knowsn.

THE GRANAMITE AsPHALTY PAVEMENT OX Fierm Avexvy, NEW
‘Yomxk Crry. New York city : Francis and Loutrel, 4 Maiden
Lane.

Mr.J. L. Grabam tavites pudlic attention to this pamphiet, o which the
facts a3 (0 the durability aod excellence of his system and matertal for pav-
tng are duly set forth aad verified by testimoniale.

AXNUAL Ryrony oF THE CHrer ENGINEER OF THE WATES DErPART-
MENT OF PHILADELPIIA, PA., YOR 1574,

CATALOGUE OF Tix OFFICERS AND STUDENTS OF THE SCHOOL OF
Muxgs, Corumnrs COLLEGE, NEW YORK CITY, YOR 18741535,

ScxinxER's MONTULY for May ins the frst {llu and 3}
Sescription of the new opers bouse 1u Parts which we have seen published
o2 this slde of the Atlsctic. There 1a, besides, an ecloctro-mechianical
romanee, which tells how two lovers, oue & rallroad engiuesr and the other
& talegraph oporator, utilized an sbandoned wire to make a cfronit which the
passing locomotive closed, and #o rang # bell in tho operator's ofco, thus
warning her of the spproach of her John's engine. This neat Httle contri-
vanece, while a spectal train foll of rallway magnates [« standing at the depot
gives unsxpected warniog of the coming of & lightaing express. The young
Iady rushes frantieally up the lioe just [n tiwe to stop the spproaching traln
and arrest & borrible 4] and of o 1n the sequel, she and ber (n-
teaded are bounMfully rewarded, It i« a protty little story, charmiogly
told, and, besides, conveys & pesaible hint for sn invention. The rest of the
papers are of the usual standard of exoollonce, and the Hllustrations plentl.
ful and good, Jules Verno's ** Myatorfous Island** fs continned, and there
15 & valushle Hlustrated article on ** Dratnsge in Molland.' Berfboer & Co.,
Publistiers, 118 Broadway, New York, #syear,

Tur Eotecrio MAUAZINE for May offors s well varied and excelleot table
of contents, selected from the foremont of y y pertodicals, Pro-
fessor Huxley's ** Results of the Chellenger Expedition®’ is given In full,
The Professor arrives at tho conclusion that ** all the chifef known constit.
uents of the crost of the earth may bhave formed living bodios; that they
way be the ash of protopiasm, and consequontly that the time during which
Hie has beon aotiye on the globe may be IndeNnitely greater than the poriod,
the commencement of which s markoed by the oldest known rocks, whether
Sossiiiterous or unfossliiferous.’ This paper will repay careful perusal, sy
will indeed the other scicutific esssys. notably the ** Limite of Kelenee," snd
the ** Keproduotion of Organisms,’’ with which (he present number Is rich.
Thomas Cariyle’s ** Barly Kings of Norway,™ and Jullas Hawihorne's ** stone
asd Plaster'’ are continued ; and there are the usual serial and othar stortes
and editoris! summarios. E. B. Peltos, Foblisber, I Fulton street, New
Yotk clty. 85 pur yoar.

—_————
¥uventions Patented In England by Americans.
[Comptied from the Commimtoners of Pateats’ Journal,)
From March 8 to Apeil 13, 1995, taciustve.
DPooTs A¥D & ~L. Neath, Boston, Mass,
Puiox Kirw, 270, —E. W. Dingham, Portland, Oregon.
Can DEaw Axn Boywen.—A. N Palhosn (of Chicago, [11.), Lovdon, Eng.
CurLEny, ¥10.~0, W, Taft, Kew York eity,
DERAILMENT INDICATOR ~J. Turner (of Chifcego. 11.), Londos, Eogland,
Friariox Maron Macutyeny .~ MoC, Youug, Frederiok, Md.
GRADTATED BUL, 810, ~ilastings & Co. Grandy, Coan.
Loos.~J. F, Wicks, Providesce, B,
Loox PATTERN Cuaxx.—J, F. Wicks, ttree. K. L
Maxig Seoan,~F. O. Matthiossen, New 1 o.k oity.
Nor Maowisnsy, W, Charios, Oiartlers, Pa., 0/,
"m Box.—~L, A. Kettle, Mullsdeiphis, s,
Jaxewar Wanne i, N, Allon (of Hudson, X.Y.), Loudou, Kagland, o al.
Breax Oaox.~M. B, Bdson, Bew York oy,

bolug sep d by a division plate, and each part belog provided
with It own nozzle.

Improved Bench Plane.

Joln E. Norwood, Boston, Muss.—The stock s provided with side
openings, through whioh the cutting iron, which 1 made with side
extensions, Is permitted to pass out flush with the outside. The
outting {ron is rigidly fastened and adjusted, and allows of the use
of the plane for cuttng rbbets, or as & block plane, for trulng up
miter Jolnts or cutting seross the ends of the wood.

Improved Comb.

Ellas Orown, Wapplngor's ¥alla, N. Y.—This {8 0 neat and conve-
nleat comb for holding the ringlets or curls at the back of the head
and preventing thelr falling forward: and It consists of two sym-
metrically armoged combs with curved connecting arms, which are
pivoted together, to be Introduoced sidewiss lato the halr,

Improved Clothes Wringer.

Isruel ¥. Brown, New London, Goan.—This lavention consists of &
shaft with anti-friction rollers interposed betweea the journals of
the squeczing rollers and thelr bearings, so that the journals turn
upon the faces of tho rollors, while their shafts turn on the bear-
Ings, 80 as to diminish in largo measure the resistance due to the
great pressure of the journals oo the boxes, and tbus enable the
machine to be turned much easler thao the wringers usually are.

Improved Vulcaniziag Apparatus.

Willlam J. Birdsall, Naugatuck, Conn.—The rabber goods are vl
canized In o steam-heated chamber, and are thus rendered soft and
sllky to the touch, and suporior to those valeanized in dry heated alr.

Improved FPlaten for Lever Presses.

John ¥. Taylor, Charleston, 8. C.—This lnveation rests in the con-
struoction of & compound platen for a progres«ive lever or toggle
Jolnt cotton press, aod It consists of a statiosary part and a mov-
able part, one part having oy inders aod water ways, and the other
part baving rams or pistons and a ealtabls packing. It ulso consists
In the method of regulating the space betweoa the two parts of the
platon by forelng water i, und letting the same out from botween
the stationnry and movable portions of the sald platen,

Improved Stonm-Encased Englne Oylindor,

Jomes E. Taylor, Westminster, Md.—~This (nvention relates to
certuin fmp ovements lo steam-encased eogine oylinders, and It
oonsista (o the peculiar constraction of the steam dome in comblua.
tion with the steam-encased oyiinder, wheroby the latter is relioved
from the direct pressure of tho entire subjacent body of steam, tho
tendenoy to become strulned nod loosened from tho dome obviated,
and tho consequent leakige of stean proventoed,

Improved Self=fRalsing Seat for Wator COlosets.

James E. Walter, Baltimore, Md~This lnvention relates to certaln
{mprovements in seats for water closets, whereby the same are ron-
dered solf-raislog. It conslsfs In two hinges having a common
plutle, upon which, between the hinges, two parts of a spinl spring
are wound in opposite direotions from thy middie, the centrul po -
tions of the spring belug secured to the frame work of the baslo or
olosot, and the two oxtrome onds of the spring belng inserted 1o
holes in the edges of tho seat to olovito the same. It consists ulso
in the combloation with tho sald spring sod hinge of a oylindrical
protective caslog of sheot metal,

Improved Hallway Satety Switeh,

Bdward A, Trapp, Daveaport, lowa.—This lnveaton relates to
cortalo improvoments ln rall way safety switobes, and it conalsta (n
o waln il baviog its bottom Bange out, flared tnwardly, and beat
up to form a horlzontal gulde, o combloation with leading tongues,
# yolute spring, and a spring mil baving its bottom tSange extonded
#0 04 1o move undor the guide formed by the out portion of the main
il By means of the peouliar construction of tho switch, guard
mils wro dispeosed with, the switeh made solf-adjustiog o ove direo-
tHon, and a continnous ne of mils always losired to and from the
switoh,

Improved COooler for Lard, ete.

Frank 0. Pray, New York olty ~The essential foaturcs of this In.
vention consist in devices whoreby the land Is bleached, after bav.
ng been cooled, by bolng ropamted through the perforations of
bottom sleve and caused to drop to small globules through the atr.
The {nvention is also lntended for cooling milk and any oleaginous
mattor, and may bo soen in operation at the store of the Inventor,
B9 West 12th stroet, as above,

Improved Piston Packing.

James L. Sherman, Casville, Wis.—This taveation consista In tho
construotion and armogoment of divided and grooved rings to form
tho packing of a steam plxton rod, and a oup-like dovice for cons

~8, W, Flak, New York ciry.
AV, 520, ~A. 5. Halildie ‘af San Francieco, Cul. 1, Londos, Engiand
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presscs them upon the rod.

Improved FPon Molder,
Jobn Boyd, New York efty.~This is n flexible connection of the
pen o the holder, made by conneeting the tube of tho penbiolder
1o the handle by u rubber bund ot the upper end, and o spriog bo-
low, 80 that the point of oscdliation 16 ot the upper end of the tube,
This Is sald to five bettor results than when the pén (s conueoted
o the lower end of the tube Ly & spring, o that the axis of motion
Is at the Jower eod. A further Improvement on the penbolder In
oommon use s offectod by placiog an eoceatric spring tp on the
spring, which tills the bollow tube of the penbolder. The pen s
placed between the tip and the tube, at the smaller dismeter of the
latter, and bound In 1ts place by turning the Up.

Improved Twine Molder,

Jomathan Hil), Stanhope, N. J.~The twine box contaios the bell,
from which the twine W pasted along & hollow axle, out through
the side, around & drum, thence to the guide eye in the celling,
from which it Is to be ded over the It p o
through the guide eye of & trip lever, 5o that when It Is pulled off
the ball the tension will lift tho lever, and, by swinging the axle
#upport, shift the drumn out of gear with the regulating dovice,
which s intended to not whon the recoll takes place 1o slow the ne-
tion of tho spring, Whon the twine (s pulled off from the deuwm, it
will wind up tho spriog, to turn the drum back to wind ou the slack

Improved Machine for Crushing Oleaginous Seeds.

Alfred B. Lawther, Chicago, 1il.—This maochine has erushing rofi-
ers of great power, to which the seod Is fod, under certaln prossarey,
by an upright supply pipo, of sultable hight, having a fiuted feeding
roller and hopper at the top end.  The ofl seeds sre forced through
the feed pipe, and compolied to pass through the rollers, which, by
the uniformity and power of thelr motion, crush the sceds and
break the ofl cells completely, without reduciog any portion to
pasty condition, leaviog also the husks or bran comparatively
coarse, so that it may be seen in the eake after pressing. The
crushed seods are then passed to the wixing and molstening ma-
chine, doing entirely away with the muller stones, and producing
A greater yield of ofl with less power, leas labor, and Jess pressure
on the oll-extracting presses.

Improved Chuck for Making Swelled Tenous,

Alexander D. Ruff, Owingsville, Ky.—~This Invention cousists of &
plo and a lever, combined with a sliding tool o a revolvicg chuck,
In such manner that the end of the plece on which the tenon Is to
be formed foroes the tool, having an lrregular edge for muking
swelled tenons, down agninst the side Lo dress off the tenon, by
pushiog the pin backward as the plece enters the cavity of tho
chuck. The Invention also conslsts of a spring, combined with the
sliding tool, the lever, and tho pin, so u4 to push the tool back out of
the way of the swelled portion of the tenon when It begins to with-
draw from the cavity of the chuck, and allow it tn pass out without
the swell being cut off.

Improved Ventllating Attachment to Hearths,
William 8. Winfield, Cross Plaios, Tenn.~This lnvention consists
of & box-shaped attachment, with hinged and concaved lid and ¢ln-
der basket, set lato the foor below the grate, to communicate elther
with the story below, or by a pipe with the outside alr, for supply-
ing the required ventilation on the openlug of the lid for the ready
kindliog of the fire, eto.

Improved Tongue Support for Vehlcles,

Jmes McCarter, Prankfort, Ind.—This is an Improved spring
support for wagon tongues, by which the jerky action of the tongue
and the strain oo tho horses arising thegefrom on the passage of the
vehicle over rough and uneven ground may be to considerable ex-
tent avoided. The lnvention coonsists of a U-shaped piece of spring
wire, which carries, at the front part, a tongue-supporting pulley,
being bent splrally around side pulleys of the pivot bolt, conpect-
ing wogue, and bounds, and applied with the rear ends equidistant
from the kiog boit to the front axle,

Compound Switch for Fire Alarm Telegraphs,

Samuel Weeks, Now Orleans, La—This is & compound switeh for
fire alarm telograpbes, for throwing by one movement a series of
switohes Into elreuit, It s composed of a series of upper switch
flagers, establisbiog and breaking ciroult of main slarm battery,
and of a set of lower speing flogers for closing and openiog the
local b ries, in combination with an intermediste insulated crank
shaft, and with opposito non-conducting cam extensions. The whole
18 80 wrranged that a turn of the crank shaft causes simultaneously
tho contact of the uppor Sogemsand the disconnecting of the lower,
or tho breakiog of contaot of the upper and tho closing of the
lower,

Improved Screw-Cutting Die Plate,

Horaocoe Griting, Noew Haven, Cono.~This consists of two separate
dios fitted In o recess in the side of the plate by being boxed thero-
to and bolted fust, so that they cun be readily taken off, by remov-
{og the bolts, for changing and sbarpening. The dies are provided
with alotted boles for the passage of the bolts by which they are
fastoned to the plate, to allow them to be adjosted to suit the slzo
of the pipe to bo out, Tho sorews for adjusting the dies wre ited
10 hollow handles, whioh are nlso jolnted near the plate, and the de.
taohable portions have s sockot (u the and to recelve the projecting
shank of the scrow whon scrowing lato the portion formed on the
plate,

Hmproved Miter Box,

Theodore O, Lawrenoe, Ladogs, Ind,—~This {nvention consists of &
motallle recossod gulde casdog, in which tho saw runs by means of
dotachablo clamped extonsion strips, & central wooden strip pro-
veutog the getting dull of the testh. Wing-shaped side plates of
the casing bear pivoted clamp plates, which may be set to any anghe
on the supporting wiog plates. ‘The clatwp plates are provided with
slidiog and guided stripe for fasteulog the wolding scourely by
stroog clamplog scrows, to expose it to the saw or connect the (o~
nors.  The solld metalllo eoustraction of the miter tox pro luces
the permanent and accurte workng of the sane without the naoc-
ourmcles of tho varlable wooden boxos

Improved Steam Brake.

Thomas P, Fouls and Biljal Planck, Durlington, Towa.—This s a
steam oy linder and piston, arranged transversely of the locomotive,
and goared by a toothed rack attached to the piston rod with a re-
volviug Une shaft, which extends along the train from car to our,
and winds up the ohalns which work the brwkes. The steam 8 sup-
pliedd from the locomotive baoller, with which the engtoe s connected
by & pipe, to wdnlt steam at one eond for applyfog the brake,
Bprings are used 1o foroe the plston back, The lne shaft ks 1o seo-
tons, one for ewoh oar, whioh are coupled by socket couplings,
whioh slide forwand und backward as the train slacks and extonds,

tmproved Machine for Colling Metal Rods,

Pullandor H. Standish, Jeforson City, Mo—The wandrel consists
of a plain fut bar of steel, wido aud thick ss the largest coll to be
bent, with an oval tapered potat, graduated from the stse of the
langost to that of the smallest coll 1o be made. The bar is Otted
the hollow shaft of the driving whoel, so as 10 bo shifted aloag 1) o
cause the 0 rsd polot to project under the bending wheel wore or
Joss, accod i o the alee of the colls to bo wade. A collar at oach
god of (5 bollow abatt bolds 1t wheewver It Way be set, 1o ukilise

the satoe machine for colls of all slues.
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3\ e Tnsertion under this heod & $1 a Line.

Balo~Large ot second hand Machiniata®
&_ Setd for 1st, 1, M. Hhearman, 4 Cort-

andt Btrver, New York,
ke s 00« 10 & 1% Watas Do T

Magle mﬁnﬁ Starcoptioons of all sizes and
pricos, for Parlor En nmont and Public Exhibitions,

Pays weoll on small Inyestmont,  Catalogues freo,  MeAl
fater, Man't'g. Opticlan, 4 Nussan 6. N Y.

Pleotwood Soroll Saw, with Boring Attachment,
for all descriptions of Hght Seroll Sawing, See adv'l,
pege 85, Trump Bro's, Manufacturers, Wilmington,Del,

For Sale, Chenp—One half (nterest in Gato and
Door Dolt, patonted Deo, ¥, 1678, for $50),  Addross
Josiah Smith, Southold, L, I,

Troatiso on the Stoam Engine Indloator, price §1.
Address E, Lymas, C.E., New Haven, Conn.

Invested In an important fnvention will
find great profit, A, D, 383 Morrls AY., Nowark, N. J.

Lathe Gear Cuttors, Wm. P Hopking, Lawronee, Ms.

Harness and Beltiog Loathor Stripping Machine,
ool power; doos work of { men; for sale, or partner
wanted for patest, A, Barré, N. Orleans (13 Bourbon).

Wantod-A responsible party to manufacturoe
my tmproved Violin, on royaity or otherwise, Addroms
Dr. J. H, Payno, Garnor, Miss,

Wanted—Address of Korting's Condensor,  Box
", Kingston, Pa.

Our Bolt Cuttors and Lightning Scrow Platos are
the most perfect laborsaviag tools of the kind in the
worlM. Wiley & Bossell M'{°g Co., Greenfield, Mass,

During fourtoen yoars' exporionce with adver-
tisers and advertising agencies, we have never bad deal-
tags with & firm whose stralghtformand, upright policy so
Jargely secured our confidence and respeet as thal of
Geo. P, Rowell & Co., Advertising Agents, New York.
Their contracts are always plaln, intelligibie and specific.
They secure the most advantagoous rates from pablishers
for the reason that the Jatter feel assured that they are
sectred beyond chance or toehnleality, 1n getting what-
ever the amount of thelr contract calls for, providing
always that padblishers have doae s they agreed to, —
[Stoax Oity (Iows) Times.)

Assistance wanted to obtain Patents in Canada
and Burope, for an lroning Machine; one half Interest
will be amsigued. Geo. F. Perrenet, Rockport, Texas.

The “ Catochism of the Locomotive,” a book of
&2 pages, 20 engravings, fully descrides the theory, coB-

jon, and ment of American Locomotives,
Price, post-paid, 2.5, Address The Raltroad Gasette,
W Broadway, New York,

For 13, 15, 16 and 18 inch Swing Eoginoe Lathes,

address Star Tool Co., Providence, R. I

Wanted—Machinery for splitting out or riving
Pipe Staves 6 inches long, 3 to 5 inches wide, and 1Y
{neh thick, trom White Oak Timber, for the New Oricans
market. Address Geo, G. Hughes, Jackson, Tenn.

One Barrel Stave Saw and Edger, nearly new, for
Salo Chieap, by S. J. Benedlet, East Randolph, N. Y.

“ Book-Keeping Simplified.” The Double-entry
System stripped of all complication and difficulty. Com-
piete practical fnstruction 1o s few pages. Price, cloth,
#1. Doards, TSets. Sent post paid. Catalogue of Prac.
tieal Books free. D. B, Waggener & Co,, Publishers,
4 Walnut 84, , Philadelphia,

A complete bed-room earth closet for $5. Send

or pamphilet. Sanitarian M'#°g Co. 4 Courtiandt St.N.Y.

Milis for Flour & Foed, White Lead, Colors, Ivory
Black, Printing Ink &c, Joha Boss, Willlamaburgh N.Y.

Telegraph and Electrical Instruments and Bat-

eries, cheap. M. A, Duell, 8 Bank St., Cleveland. O.

Models for Inventors.—H. B. Morris, Ithaca,N.Y

Three Second Hand Norris Locomotives, 16 tuns
each; § f1, 5% Inches gange, for mleby N, 0. & C.E. E,
Co.. New Orleans, La.

1, 2& 3 H.P. Boglnes. Geo.F.Shedd,Waltham, Ms,

See N. F. Burnham's Turbine Water Wheel ad-
vertisoment, pext week,on page 533,

20d Hand Fngines and Bollers for Sale at Low
Prices., Address Junius Harrls, Titasville, Pa.

Milistone Diamond Machines—Simple,
effective, economical and durable, giving unlversal sstis-
sotion. J. Dickinson, of Nassau $t., Now York,

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes, Address RBumsey & Co., Seneca
Falls, x. Y., U. 8. A

The = " Emery Wheel. A new patent.
Addrens Valley Emery Wheel Co,, Welsapors, P,

Small Property, well located for economical
masufactarisg. Lump cosl costs §2, and Nut coal $1.%0
per tun, delivered. Taxation 1.57. Employecs' houses
rent for §5 to $12 per month. Excellest shipping facill-
ties. Bulldiags new and ia good repatr. Good schools,
churches, and ity for residence. Full
description, price sad terms, by sddressing Kfttredge

Coruice snd Oroament Company, Salem, Ohfo,

Thomus's Fluld Tannate of Boda never fally to
remove Scale from any Steam boller; {4 removes the

Seientific

Pook’s Patent Drop Pross. St the best In use.
Address Milo Peck, New §aven, Conn.

Tho *Solentifio Amencan” OMos, Now York, 14
fttod with the Miniature Electric Telegraph. By touehing
1ttle buttons on the desks of tho MANARETS METALR are sont
10 porsons fn the yarfous departments of tho establish-
mant. Cheap and offoctive, Aplendid tor ahops, offoens,
dwellings. Works for sny distance, Price $6, with good
Dattery, ¥. O, Deach & Co., 234 Canal 8¢, Naw York,
Makers, Send for froe (llustrated Catalogue.

Small Tools and Goar Whools for Modols, Lim
tree, Goodnow & Wightman, 8 Cornhiil, Doston, Mas,

Hotohlkiss Alr Bpring Hammaor, boat in tho
markot, Pricea low, D, Frishle & Co,, New Haven, Ot
For Solld Wrought-iron Doats, oto,, seo ndver.
Heoment, Address Unfon Tron Mille, Pittaburgh, Ps. for
lithograph, &o.

Sploning Rings of a Buporior Quality —Whitins-
villo Bploning Ring Co,, Whitinavilie, Mass,
Al Frult-can Tools, Ferrnouto W k's,Bridgton,N. J.
Wash Stands, Now Styles, Marblo Tops, can bo
used in any situation, Prices very low, Send for s oata-
ogue. Ballay, Farrell & Co,, Pittaburgh, Pa.

For best Dies, and Frult Can Tools, Nis
& Williams, cor, of Plymouth and Jay, Brooklyn, N, ¥,
Moohantoal Bxpert in Patont Cases, T, D, Btotson,
¥ Murray 8t,, New York,

For Bolld Bmery Wheels and Machinery, send to
e Unlon Stone Co., Boston, Mass,, for elroular,
Hydraulic Prossos and Jacks, now and socond
sand, Lathos and Maohinery for Pollshing and Duffing
Motaly, K, Lyon, 470 Grand Streot Now York,

A. A. can separate alaminum by the process
deseribed on pp. M, 116, vol. 82T, H. Y. can make
garden walks by the method described on p. 50,
vol. 2.—E. L. & can silver plate his jron knobs by
using the prepamtion describod on p, 157, vol. 5.
It would be better to copper them first, soo p. W0,
vol. 81.—M. J. G. will find directions for bronxing
on fron on p, 283, vol. 31, and on brass on the same
page.—J. D. C. can raise water by the device de-
soribed on p. 250, vol. 3L—H. E. L will find a re-
cipe for a dip for gflding brass on p. 3%, vol. 0.~
H. D. G. cansolderiron to iron by the method de-
scribed on p. 123, vol.30,—E. I, can construct a con-
tinuous battery by following the directions on pp.
315, 362, vol. 3L.—E. C. B., H. M., and others can ce-
ment brass lamp fittings to glass by using the pre-
paration described on p. 27, vol. 30.—M. A, G. can
make condensed milk by the method desoribed on
p. 843, vol. 30.—F. E. W. ean romove mildew from
ootton cloth by washing with goap. A recipe for
acid dip for castings {s given on p. 107, vol. 8L

(1) C. J. M. asks: In burglar alarms, how
{s the gas lighted when an alarm s given? A, By
a friction mateh, in many kinds of alarms,

(2) C. H.A, nsks: 1. What is the meaning of
the word ohm, In electrical science? A. A unit
of resistance. 2. I am making the positive ele-
ment of a Smee's battery (the silver plate) by de-
positing the silver on tin foll. How can I get the
foll off the plate? T cannot remove it successfully
by melting. What acid will dissolye it without
affecting the silver? A. Cover the foil with plum-
bago before depositing the sflver. 3. T have made
several Leyden jars lately, but they do not work
. The foll was attached to the inside and
the outside of the jars with ordinary flour paste.
The machipe (plato 16 inches, 4 rubbers) works ad-
mirably, glving o spark of from 3to 4 Inches, but
I cannot accumulate a particle of electricity on
the jars. A. Conpect all the outer coatings to-
gether for one side and all the Inner coatings for
the other. 4. How can I manage to deposit a film
of sllyer on polished copper, so that it can be re-
moved without solution of continuity? A. Cover
with plumbago.

I bave & coarse-grained grindstone which, with
considerable labor,I had fitted to my lathe. Owing
to the swelling of some wooden wedges near
the center, the stone split into two pleces, What
coment can 1 use to repair the damage? A. Trya
mixture of black japan varnish and white lead.
(8) J. B.C. asks: How are steel magnots, to
rotain & large quantity of magnetism, made?
What kind of steel is used, and how is it tempered?
A. Steel magnots designed to posscss strong mag-
netic power should be made in sections and fast~
ened together, In order to retain thelr power the
poles should be connected together by an fron
koeper.

(4) W. E. D. neks: 1, Is the Smee battery
a good and desimble one for running a short
telograph line? A, Yes. 2, What I8 the boest solu-
t{on to use with the ubove battory, the zino plates
boeing amal ted? A. 1 part sulphuric acld to

scalo-producing material from all kinds of water;
1njurs Boller, ss It has no effect on lron | saves 30 times Its
©ost buth 1a Fuel and repalrs of Boller; Increases steam.
1ng capsoity of Bofler; has been tested lu hundreds of
Bollers; has removed Dushols of Scales (o single cases,
It 18 o Barrels 500 Ib., ¥ Bhis, 290 Ib,, ¥ Bbis, 12510,
Price 10 cents per b, Jess thaa 4 price of other prepars.
tiotis, asd superior to all others. Address orders Lo
N. Spencer Thomas, Elmirs, N. Y.

For Te-niteoglyoerin, Mica Rlasting Powder,
Electric Batteries, Electrio Fuses, Exploders,Gutta Per-
cha fosuisted Lesding Wires, ete., ete,, oto., result of
seven yoars' experience st 1loosse Tunnel, address Geo,
M. Mowbray, North Adams, Mass,

le Pawnt Round Braided Bolting—Tho
Bast out—Manufactured only by C, W. Aruy, 31 &
58 Cherry 8¢, Pilsdoiphis, Ps. Send for Clroulsr,

Genulne Conocord Axles—Brown, Flshervillo,N.H,

Prico only $3.50,~The Tom Thumb Fleotrio
Telographi, A compsct workiag Telegrsph Apparstos,
M*w.-ﬂum.mmm
Siving slanne, aod vartous otbher purposes. Can be put in
operstion by any lad. lacludes battery, Koy, and wires.
Neally packed and seot 1o all parts of Lhe world oo recelpt
of price, ¥, C. Beach & Co,, 346 Canal 8¢, New York,

The unct.)‘noa.. 153 Water 8L, N.Y., Bxclusivo

he resowned Bynovial Lubrioating 011
The most perfect and economical lubricant (o existence.
Sand tor Clroulsr,

Tempies sod Ofleans. Draper, Hopedale, Maw.

2 water. 3. How often would a battecy of 5 one
quart jars of the Smee pattern require cleaning
and fresh solutions, in running a line one mile
long in closo clrouit? A. If you usemagnots of
20 ohms resistance, probably the battery would
run six monthy, & Would the above battery be
sufficiently strong for nickel plating? A. Yes, 5.
Weo have a telograph line nearly one mile In length,
with elght offioes ; would It not be best to have all
the batteries of the line dividod and balf of them
plaged ut each end rather than have threo or four
at ench offico on the lne, 1t belng o closo ofrouit ?
A. It makes no diference whore you put tho bat-
tories (n tho Une, 6, 1 had occasion to ropair a
wnall sounder ; and on taking off the paper cover-
fng of one of the spools, I found the spool was
wound with No, 2 wiro, not Insulated ; but be-
twoon each layer of the wire was a pleco of papor
to Insulate the layers from oach other. Plonso ox-
plain the modur operandi of this, A, Tho wire s
wound in such & manner as (0 keep tho different
turns from tonohing. Many rogard this mothod ns
bottor than Insulating tho wires with sk or 0ot-
ton.

(5) C.J. H. mayn: You give n recipe for
making a blue black lnk which calls for sulphate

of Indigo In \he form of a thinnish paste, and
which shoul be noutral, or pearly so. Pleaso
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Americam,

givo me the formula for making this Ingredient
for this purpose. 1 have made the sulphate of in~
digo ns follows: & ors. sulphurio acld (commerclil),
and 1 oz (ndigo In powder, carefully mixed. With
what sl T noutealize the acid? 1 haye tried car-
Bonate potassn, powdored ohalk, and marble dust;
elthor will neutmlize the acld, but on fltering out
(aftor mixing with water) the chalk or marble dust
proparations, the coloring matter combines with
the Hime, and the Uquor passes off clear, leaving
the coloring matter fn the filter. If I use tho oar-
bonnte of potassn to nouteulize tho sulphuric neld,
the soluble sulphate of potassa goes Into the Ink:
und In using a steel pon, the sulphato attacks tho
pen and lenves an annoying crust upon It Can
you help me outof my dificulty? A. Add small
quantities of mdigo until the solution s neutral,
ornoarly »o.

(6) W. B, H, gays: I'wish tobring n stream
of wator from a reservolr, ln 8 Inch pipe, down
a hill, and poross a wide myine, and up an inclined
plane on the other side, The fall from the reser-
voir to the bottom of the rmvine Is 150 feot, nnd
from the bottom of the ravine, up the hill on the
othier alde, to the dixehnrgo 18060 foet rise, 1. Whnt
would bo the pressare to the squaro (nch at tho
bottom of the myine? A. About 84 Ibs. when the
flow of wator is stopped at the outlot, and 22 1ba,,
plus the friotion, or say 25 1bs., when tho wator has
froo disolinege. 2, Would tho prossure be grontor
in consequonce of the rise of the plpe on tho othor
alde? A, Yes, whon runnipg free; no, when
stopped. 8. Would material that would make a
pipe one inch in diamoter, that would sustain s
pressure of 150 feet fall, mako a threo inch pipe
that would sustain the same pressure, or must the
strongth of the pipe boincreased In the proportion
that the sizo is increased, to enable It to sustain
the pressure of the samo fall 7 A. No; the strength
must be Increased in proportion to the diameter of
tho pipe. 4. How high would it throw water from
a common hydrant through anordinary hose
pipe? A, From 40 to 75 feet, according to the ma-
terial of which the pipe is made and the number
and abruptness of the bends in it. 5 Would 50
foet riso on the one side be exactly equaled by 50
foeet fall on the other, leaving, at the discharge,tho
full force of the remaining 100 feet fall, or would
the foroe of the remaining 100 feot fall be made
less by the effect of 50 feet rise 2 If so, how much ?
A. The foroe would be less in consoquence of the
friction in the extra length of pipe. How much
less will depend upon the velocity of discharge,
the material of the pipe, and the care with which
it is laid.

(7) T. H. R. asks: Has electricity ever been
used as a motive power for running light ma-
chinery, such as printing pressessewing machines,
ete.? A. Not with any practical sucoess,

(8) B. J. A.eays: I have seen attached to
the gunrds In front of show cases a olass of elec-
trio machines for giving shocks, constructed in the
following manner: The guard (generally of wood)
iscovered with metal or some other conductor,
and, as far as I could see, one pole of a cell of bat-
tery was connected with one end of the guard,
and the other pole with the other end. A person
putting both bands on the metal would instantly
receive a shock. I bhave constructed one on the
above principle, and it will not work. Can you in-
form me where the trouble lies? A, The circuit
must be so arranged that the current shall pass
through the person.

How much nitrate of silver can be made from
oneounce of pure sfiver? A. One ounce of nitric
acid will dissolve one ounce of slver,

(9) W. L. R. asks: What size of insulated
wire is tho best to make electro-magnets for at-
tracting welghts? A, No. 16. 2. Will cotton-coy-
ered answer as well as sllk-covered? A, Yes.

(10) A. B.asks: 1. How shall I proceed to
set up a Callaud battery? A, To set up the bat-
tery, place the coppers {n the bottom of the jars,
fill with blue vitriol to & level with the tops of the
copper ; suspend the zines {n position so that the
bottom of each shall be about two Inches from
the top of the copper. Counect tho copper of
each cell to the zine of the next, fill the cells with
pure soft water to cover the tops of the zincs;
then put the battery on short circult for twenty-
four hours, or until the solution immediately un-
der tho zine appears clear and white, when the
battery will be ready for use. No noid or quick-
silver Is used. The zines must not be amalgama-
ted.  Afterthe battery has boen in use a fow days,
the zinos may be lowered balf an inch to an inch,
cire belng taken not to allow them to touch the
blue solution. Loworing tho zines decrenses the
battery resistance, and is only necessary where a
number of wires aro worked from one battery.
About two pounds of sulphate of copper per cup
s required to charge the smaller cells, and four
pounds the larger. A little o1l poured upon the
surface of tho solution in the cells provents evap-
oration and creeping over of the zine solution on
the odge of the Jars. When oll Is not used, it Is
better to chargethe battery with a smallor quan-
tity of blue yvitriol, a little belng added from time
to time, ns tho supply Is exhausted. £, Plonso ox-
plain the meaning of the word obm, as appliod to
telegraphy. A, The ohm Is 0 unit of roslstance.
8. 1 have a sounder marked 6 ohms. Wil this
work on a metallie drouit of 1L700 feot with 3
oolls of a Oallaud (local) without 4 relay? A. Not
very well, You will require about 10 oells, You
willaohiove succoss if you persevere. Reading by
sound requires a great deal of practice,

(11) A, N, W.eays: | am making an elee-
trinl nlarm clock to be operated from the front
door of tho houso, The colroult Is about %0 or 70
feet, with No, 20 copper wire supported on wooden
brackets, with ono Callnud's coll, The magnet
connlyts of 8 ploces of soft lron 3 tnoh dinmeter, 8
Inchios loug, screwed (nto one pleco (Méxiéxdé
Inches), 1 have about M Ib. very fine Insulated
silk wire colled on magunet ; but it will not work.

Can you tell mo tho reason? A, Use No. 20 wire

for mognets, Put armature within sixteenth of an
{noh of poles, and use ten cups of battory arranged
In two series,

(12) Q. asks: How many cubie foet of gas
will one gallon of gasoline mnake at ordioary burn-
Ing gua pressurn? A, The quality of gasoline va-
rios greatly ; but 200 cuble feet would be a falr
nverage.

(1% X. Y. Z. says: I have n block of build-
ings, 28 feot deep, with a roof of slate of 7 feet
pitch. During the winter I have hoen extremely
annoyed by the snow and lee crowding over tho
eaves. It sooms ns If the sun softened the snow
and partially molted it, and saturated that in the
gutter with water, At night It would freeze Into
foe, and agatn melt upon the roof next day, The
snow would slide off, and crowd this gutter loe
until it would project a foot or more over the
enves, and produce a very unpleasant drip, besides
belng absolutely dangerous In case of falling.
What is the best and at the same time economiconl
romoedy? A, Tako a plank 12 inches wide, sot it up
vertieally about 6 inches baok of the guttor,blocs
it up nbout # Inches, and brace It with fron braces
from the top buck to the roof; this will hold the
snow and let the water run through, But the
mow will cause some of the water to remain on
tho slate, to make its way through the joints there-
of by caplllary attraction. It wiil therefore bo
nocessary for you to take off the lower corners of
slato for nbout 4 feetin hight, and relay this por-
tion with tin only.

Can anything be put into white lead paint to pre-
vent it= turning yellow? A, Enough blue paint
12 sometimes put into white lead, st the time of
mixing,to give ita slightly blulsh cast.and to coun-
teract its tendenoy to turn yellow.

(14) T. B.asks: 1. What is the best paint
or other substance, to put on a smoke stack where
the heat has heretofore burned off everything we
have tried? A. Coal tar, commonly called biack
varnish. 2. Would tubes put into & boiler, purallel
with the central flue, be likely to mako it gener-
ate steam more quickly? A, Yes if put iInby a
good boiler maker,

(15) C. M. A. asks: I propose to put ina
clistern, the water of which is to be used for drink-
ing purposes. What is the best kind of filter to
use? Itstrikes me that a wall across the clstern,
of porous brick, would be the cheapest. How
would it answer? How thick should it be? A,
Brick is frequently used for this purpose; the wall
may be bullt across one side of the cistern, and,
ns the water will be always of nearly the samo
hight on both sides of il, 4 inches thick will be
suficient. 2. If I put the cistern in my cellar,
would any ill effects arise from dampness, ote., in
the horse? A, Not if properly covered in and
ventilated from the outside.

(16) M. A. says: I have an undergronnd
clstern, walled with brick laid in cement, and plas-
tered in the usual way, Rosendale cement being
used. Atabout 18 inches from the bottom there is
& leak, the water rising in the cistern to about the
hight of 1 foot. I bave tried several plans, but
have not succeeded In keoping the water out. In
one instance I dug a hole, six inches in diameter,
four feet below bottom of cistern, into which the
water drained: into this I put a pump, and kept
the water level below the bottom of the cistern.
I now put another coat of cement on, keeping the
water pumpe d out till the cement was well hard-
ened, took out the pump, tamped the hole with
clay to within 8 or 4 Inches of top, and filled with
cement ; but it would not hold. The pressure of
water broke the cement, which did not adhere to
the old cement. Whatisthe romedy? A.The best
Portland cement is very much supeziorto the Ro-
sendale for the purpose you rofer to, but it should
haven chance to sot before it s immersed (n the
water. To do this, build the bottom and about 2
feet In hight of the sides of the cistern above
ground; supply it with as much water as it will
absorb ecasily In setting ; let it stand until it gets
as hard as stone; then lower it into the excava-
tion and build the remainder of the cistern upon
it. This bottom tud may be built of brick, well
grouted (n the cement, or with “cement concrete,
composed of broken stones, bricks, gaavel, sand,
and cement. The proportion of the ingredients
may bo as follows: 1 moasure of cement powder,
3 measures of clean sharp sand, and 8 measures of
broken stone and gravel. To resist pressure. the
bottom may be bullt of a concave or arching form,
like a dome roversed. Thoe following is an instance
of the capablilitios of conorete to resist the adtion
of water: At the bharbor of Cherbourg, Frunce,
the blocks, of 12 fect by 6 feet by 634 feet, contain-
ing 712 cuble feot, and weighing 52 tuns, were built
up of mortar and stone, like rubble masonry, with-
out molds. The mortar contained one measure of
Portland coment powder to three of sand, and oo-
cupied from 34 to A\ of the entire mass, Blooks of
this kind, ® months old, shaowed a compressive
strength of 110 tuns por square foot, which is bus
little inferdor to that of Portland stone. Thelr co-
hesive force wans abour 20 Ibs. per square inch.
Aftor becoming hard, thoy wero slung to pontoons
and thrown loosoly Into the sea. Somoe of the 52
tun blooks bave In heavy gules been thrown up
from the bottom of the sea @0 feet deep) and
lodged on top of the breakwater, entirely unin-
Jured,

(17) W. M. asks: 1. Our steam indi-
cates 12 Ibs. stonmn oven when the boiler Is cold,
and thoro s no stoam at all, Will the gage show
12 1bs. mworo thim the truo pressure when tho steam
rises? A You, 2 Wo are running a8 tnch clrous
lar saw at about 50 revolutions per minute. We
have gummed tho saw twice, and have takon off
about 34 Inoh (n the dinmeter of it; but sinee wo
summed ftthe lnst time we bave been troubled by
thesaw running toward the log. What is the rem-
ody? A. The saw ought to be hammered. 3 Tho
saw is not flat: the side toward the log is convex
about 4 inch. Oughtthistobeso? A. No. Itis
the cause of tho difficulty before mentioned.




(18) 8. H. L. says: 1 have somo very soft
Vm‘nm- throad on them,
u‘nﬁhwm(n':d. What (s the cause?

. Magnotism, created friction by
i il s produced

g& W. H. G. asks: 1. What will be the
‘effect of carcfully retempering & good quality of
steel sy a (ap 13§ inchos In diameter and 15 Inches
long, ropeating the temperiog 5 Umes?
WL the rise of thread bo increased or dooronsed?

No. & Will the outting quality bo affooted ?
A, Yos, it will deterlomte.

(20) E. H. says: lam an engineor on & tug;

18 construoted In locomotive fashion,
with 42 flues 244 Inches In dinmoter; firebox iy 4x8
feot. Tho flues In tho frobox end loak constantly.

If Tatop thom and blow out, they stop leaking,
but commenco to leak aguin as soon as I have oo-
casion to carry a hot fire. A, Probably the tubes
aro too close togethor, so that the ciroulation is fm-
porfect. 1f so, more modorate firing and stoam-
ing will doubtiess bo tho only remedy,

(21) O. G, B. asks: What is tho best mode
of congtructing i firebox under a horizontal tubu-
lar bollor to burn slabs and sawdust? The botler is
45 Inches In dlametor and 10 foot long,with 35 threo
Inch tubes.  ‘What length and width of grate sur-
fuce would be required? A. Make the furnace
from 1§ to 3 larger than for burning wood. Seo p.
59, yol. 8¢,

(29) J. C. C. asks: 1. What disadvantage
is theroin a small upright double cylinder engine
‘with both cranks on one shaft? I do not hear of
any such being made. A. There aro many such
engines in use, but ordinarily a single engine is
considered simpler. 2. What power could I get
from such an engine, the cylinders belng 2 inches
in diametor and of 4 inchos stroke? A. Horse
Power=pressure on piston in Ibs, per square inchx
speed of piston in feet per minuto+33000. 3. What
would be the best way to set the valves to got the
most power? A. Cut off steam atabout 3§ of the
stroke. 4. In what rolation to each other would it
bo bess to setthe cranks? A, At right angles. 5.
Will brass wear as long, for the cylinder and other
working parts,as iron? A, Yes 6.WIll tho double
crlinder engino give more power than one cylin-
der, of the same piston surface as both? A, No.
How can I make a writing fluid that Is green
when st written with, but turns black on dry-
ing? A, Takels parts by welght bruised gall nuts,
and 900 parts water. Boll for un hour, and then
ndd 5 parts sulphate of fron, 4 parts iron borings,
and 1 part indigo dissolved in 3 parts sulphuric
ncid.

(28) H. H.H. asks: What is the weight on
the crosshead of a 10x20 inches enging, with con-
necting rod 00 inches long and pressure 50 1bs, ?
Pleasegivo the rule. A, The pressure of the steam
i 1bs. per square inch, multiplied by the area of
the piston in squareinches. To this must be add-
ed the welght of the moving parts, when they aot
£0 08 to Incronse the strain,

(24) B. R.F. asks: What is the best means
o ng a basement of roaches? A. Putl
drachm phosphorus into & fask with 2 oz water,
plunge the flask into hot water, and when the

sphorus bas melted pour the conteats of the

ito & mortar with 2 or 3 oz=. lard. Triturate

briskly, adding water and 3§ Ib. flour, withan

ounce or two brown sugar. This paste is said to
effectually destroy roaches.

(25) H.J. M. ssys: I want to construct a
small boiler for driving light machinery. Will tin
plate stand a pressure of 15 Ibs. per square inch,
the boller belng 2 feot square by 6 inches deep?
A. You can us¢ tin If you make tho boller oylin-
drical, from 5 to 9 inches In diameter.

# What are the yellow shining particles (n the piece
of stone enclosed? A, It ls mica.

(20) M. A. J. asks: Will s wrought iron
rod, after being heated a number of times from
707 to 212* Fub., cease to be affected as to contrmo-
tion and expansion by the heat? A. Any material
under these conditions will have Its coeflicient of
expansion affected in thne, and after long use may
oceaso to bo sensibly Iofluenced by chango of tem-
pernture. It lsa general law that all machines,
fncluding animal mochanism, wear out {n course
of time.

(27) R. H. J, seks: How many gallons will
flow per minute through o % inch nozzlo onn 8
inch hose, with 40 Ibs. prossure poer square Inoh 7
A. About 7 cuble feet, 2. How much will low
through a3 nozzle on 4 2 inch hose with the suno
prossure? A, About 1'd cublo foet.

(28) D. C. €. nsks: 1. I have boon running
an engine 22 by 24 inches stroke, with n 0 foot iy«
wheel, making 120 turns por minute. How can |
find out how many horso power this engine e? A,
The only way to ascertain the power dofinitely is
to mako an experiment with a brake or dynamo-
motor. 2, Can the steam make aoy difforonce in
thy power when It muakes the same number of
‘strokos por minute with 40 Ibs, as with 80 1be. 7 A,
The steam Is, no doubt, wire-drawn, if the engine
does an woll with 40 us with 80 1bs. of stoam.,

(29) C. IR, naks: Can I burn a hole sbout 7
{nches In diswmoter through o cust fron plate nonr-
Jy 1inoh thick, by the use of the oxyhydrogen
blowpipe? 1 caonot got at It to dreill it. A, Tt
could be done, but It would be very expoosive.
Wo think that if you can reach it with a blowpipo
you oan probably devise some arrangoment Lo at-
tack the material with a tool,

Wil solubilo glass do to cont u tin vesso! with so
;' not to be corroded by sulphurlo pold? A,

on.

(30) H. B, B.asks: If the tonsilo strength
of oast Iron 1s 15,000 1bw, por square inoh, how will
a fly wheol rim of 1 square looh seotionnl uroa sus-
win 80000 lbs ¥ A, I the 30,000 1ba, s tonslle

wnd the tensile strength of the mateelal I
“m.,ofmuthcww would not ro-

B1) H, W, G, asks: Why do kerosene
lamps, especially those made of brass, sweat ofl,
or why does oll collect on the sides of lnmps flled
with kerosene ¥ A. It is due to the evaporation of
the oll drmwn up through the wick by cupillary at-
traction while the lamp la not in use, which is con-
densed In part upon the cold surfaces of the lamp.
Try an alrtight cap.

(82) H, R, E. anks: Can you give me o re
alpe for an fnk for writing on zine, that will stana
the notfon of sulphurio noid 2 A. No, The sul-
phurio aold will dissolve the 2ine at onoe.

(88) F. M.asks: I there any way to temper
machinists' tools, such ns stralght odges and
squares, without warping thom? A. Make them
out of old saw blades, which require no tempor-

(34) F. B. 8. asks: How can | make the
eggs of Pharoah's sorpents? 'A. Those are little
cones of sulphooyanide of mercury which, when
lighted, give forth a long, serpent-liko, yellowish
brown body. Propare niteate of moreury by dis-
solving red precipitate in strong nitrio neld as long
asitis taken up. Prepare also sulphocyanide of
ammonium by mixing 1 volume sulphide of car-
bon, 4 strong solution of ammonia, and 4 alcohol.
This mixture is to be frequently shaken. In the
ocourse of ab two hours, the bisulphide will
have beon dissolved, forming & deop red solution.
Boll thiy until the red color disappears and the so-
lution becomes of a light yellow color., This is to
be ovaporated st about %0* Fah, until it crystal-
izes. Add little by little the sulpbocyanide to the
meroury solution. The sulphocyunide of mercury
will procipitate; the supernatant liquid may be
poured off, and the mass made into cones of about
half an inch in hight. The powder of the sulpho-
cyanide is very Irritating 10 the alr passages, and
the vapor from the burning cones should be avoid-
od as much as possible. To ignite them set them
on a plate or the like, and lght thom at the apex
of the cone,

(85) W. 8. H. asks: How can I temper a
thin ciroular saw, about 2 Inches In dinmeter and
¢ thick, without springing it? A. Heat red hot,
place between two flat perforated iron plates, and
lower into oil, quenching right out.

(806) N, R. asks: How are wood screws cut?
I have made adie that cuts the thread well enough,
but I cannot form a point. A. This is done by a
special patented machine,

(87) H. P.G. and others ask: 1. What is
the nature of an explosion of gunpowder? Does
{t press equally in all directions? A, The effect of
an explosion of gunpowder Is simply due to the
sudden conversion of the grains from the solld into
the gaseous state. With gunpowder we have n
volume of gas, which would normally occupy a
a spaoco three hundred times as great as the grains
ocoupled, liberated rapidly, but still (o o percepti-
ble interval, and for this very reason gunpowder
is the safest projectile ugent thus far discovered.
For if, as in the case of nitro-glycerin, this large
volume of gas were liberated all but (pstantane-
ously, the strain upon the gun would be 80 great
thar it would, in all probability, burst the breach
before ii started the ball. 2. Why <oes not the
ramming, in blasting rocks, blow out before the
rock splits, for it cannot possibly be made strong-
er than the rock? A. See answer to A. J.K.,on
this page.

(38) A. J. K. says: A sand blast is made by
pouring dry sand upon the powder in a drill hole.
When the powder is exploded, why is the loose sand
not driven out, and tho rock left uninjured ? A,
The pressure of the gas at the moment of its libe-
ration is, of courso, oqual in every direction. It
must also be borne in mind that before this vol-
ume of gas has expanded to the density of the at-
mosphere it must have displaced a column of air
which exerts a pressure of something over a tun
on every square foot of surface. With oitro-gly-
corinn volume of gas, W0 times that of the liquid
used, Is sot free all but instantaneously, It can
readily bo seen that the sudden development of
this large volume of gus, which becomes at once a
part of the stmosphore, would be equivalent to o
blow by the atmosphere against the rook ; or,what
would be a more accurate representation of the
phenomenon, since the nir Is the largor mass, and
aots ns the anvil, o blow by the rock agulnst the
alr.

(89) F. B, asks: Will an explosion of un-
confined nitro-glycerin upon the surface of a rock
split de? If wo, why ? A, Take a lght woodon sur-
fa00, My ono squiare yard : the pressure of the alr
agnlngt the surfaco’is ogquil to nbout B tuns, but the
wle prossos oqually on both sldesand the molocules
have such groat mobdlity that, when we move the
surfaoe slowly, thoy readily give way, and we en-
countor but Uttle resdstance, If, however, we push
it rapldly forward, tho reslstanco groatly (noreases,
for tho moleoules must have time to ohange thelr
position, and we enoounter them n this passage.
If now wo Inerease the veloolty of the motion to
the highost speed over attalned by » locomotive,
say ono and one fifth miles per minute, wo should
enoountor more partioles, and find o roslstance
whieh no human muselo could overcomo, Inoredaso
tho volovlty ton times, to twolve iles o mlnute,
(the velocity of sound) und the ale would opposoe
suoh 4 reslatance that our wooden board would bo
shiiverod to splinters.  Multiply sgain the velocity
ton thmes, und not even a plate of boller iron could
withatand the roslstance. Multiply the velooity
oneo more by ton, und we should roach the velo-
oty of the oprth and ita orbit, about 1,800 miles o
minute, and, to a body moving with this velocivy,
the comparatively dense uirat the surface of the
eurth would present an almost npenotrablo bar
rior, aguinst which the firmest rooks might be
proken to fragments, Indeed this ofoot has boen
sovernl tmoes seen, whon meteorio makses moving
with theso plunotary volooltios ponutrto our own

atmosphiore.  Theexploslons which hive hoon wit-
nomsod

Mre simply the offect of the concusion
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agninst the aeriform anvil at a point where the at-
mosphoro Is far loss donse than It (s hero; so In
tho caso of nitro-glyocerin, the rook strikes the at-
mosphore with such a velocity that it has the effect

;):onooud mass, and the rock isshivered by the
ow,

(40) E. W. P, anks: 1. What will dissolve
gutta perchn? 1 have tried naphtha, but without
uoooms, A, Gutta porcha is dissolved readily by
bongole, ohloroform, bisulphide of carbon, ofl of
turpontine, and the essential olls generally. 2.Will
It answer for monding rubber? A, Yes,

(41) J. H, H, asks: 1. Can you give me in-
formation as to the temperature required to molt
coppor, zine, lead, Iron, and brass? A, Copper
1000° Fah,, #2ino 7707, lond 017° cast {ron 2780°, Tho
moelting point of b I8 variable, and depends al-
togethor upon tho proportion of its ingredients,
2. How can I mako Insulated wire for battery use?
A. Coat copper wire with gutta percha.

(42) E. says: I have a fine oil painting of
tho Madonna and Child. It is 30 years old; and
from ago and (1] usago It has b badly ke

—

Ata certaln elovation, above the lower portions
of the earth and beneath the summit of the higher
portions, thore is a line termod the thermal lne,
becauso the stratum of the atwosphore at that
hight is warmer than the strata elther above or be-
low i, 'What is tho cause of a greater heat in this
steatum than s found elsewhero? A, The oxls-
tunoe of this thermal Mne has only been made
known recently; and until tho Investigations of
Glulshor and othors are more advanced, explani-
tons would be mere guesswork.

Do rays of light from the sun approach the
oarth In stralght lines? If they do not, in what
kind of lines do they appronchit? A. They move
In straight lnes until they encounter the earth’s
atmosphere, whon they are bent Into irregular
ouryes by the different refructlye powers of the
various strata of tho atmosphere.,

(68) H. C, Z. naks: What am I to use to
sofwon hard rubber balls? A, Boll them for some
time In soft water,

What can | uso to give old books a better ap-
poarnnce? A, We do not know.

Is there any prepartion by which these cracks can
be hidden or taken out? A.Ttsappearance would be
Improved by careful retouching and varnishing,
The taking outof a crack Is not possible.

What kinds of colors are used for coloring stereo-
soople views ? A, Anliline colors are used.

(48) 8. G. R. asks: 1. In preparing glycerin
womako a llme soap, What is the chespest and
best way of converting that into soda soap? A.
Who makes such a lime soap with glycerin? Gly-
cerin forms soluble compounds with ime and soda.
2. What is the best work on the manufacture of
soap? A. Morfit's book has a high reputation.

(44) A. 8. M. nsks: How can I make muffles
for buking a charcoal composition In, to render it
porous for filtering purposes? A. Muffles are
carthenware ovens, usually formed with an oval
top and fiat bottom, They open at one end and
nre closed everywhere olse, except a few narrow
wlits In the top und sides.

How I8 rubber made to retain flock, for piano
covors? A. The flock {s rolled on while the rub-
ber Is In a softened state, by passing between two
revolving cylinders heated by steam.

(45) J. M, McC, says: We have a large cis-
tern under a fuotory, for the purpose of holding
raln water for scouring, ote., which has lately been
flled partially with bard water, but prinecipally by
rain, After letting It stand a few days, we have
used sald water and it really seems os hard as the
well water. Ploase to inform me why thisis? We
are confident that It {s more than half soft or rain
water, A. It ls probable that there were sufficient
lme salts in the bhard water to make all the water
in the clstern bard, when the waters mingled to-
gether,

(46) P. O. T. asks: In estimating the per.
centage of tannin {n bark, leaves, ete., by means
of protochloride of tin and muriate of ammonia,
bow s the resulting precipitute measured? A,
By means of a glass-stoppered eylindrical Jar, pro-
perly graduated to cuble centimetors,

(47) L. A. W. asks: What is the real cause
of the fulling up of fannel by washing? A. It Is
due to a combination of causes, but principally to
the rubbing; and where soap is used, this action s
very much accelerated.

(48) W. A. P. asks: What is Berlin bronze,
and how is it applied on cast iron? A. The trade
does not seem to be familiar with the name.

(49) J. H. P. asks: There is something that
is put in tincture of fodine, so that, whon the lat-
ter is applied to the skin, it leaves no staln. What
fsit? A. The tinoture (so-called) referrod to may
be obtained by adding, to the alcobolie solution of
iodine, ammonia or byposulphite of soda.

What can be put into lnk that will give ita fine
gloss, something like a varnish glos? A, Add
some sugar of milk,

(50) G. B. MeD. nsks: 1. Are platina and
platinum the same? A. Yes 2 If 10 o 22590
grains siiver be melted with 25 oza. UM gralos pla-
tinum, what will the nature of the alloy bo as to
malleability, ductility, and specific gravity?
What will be the melting point of the above alloy ?
A, Only o trinl will nnswer this, o the propertios,
oto,of the two bodies are not found in the alloy,
8. Cun copper bo successfully elootro-plated with
stoel 7 A, No. 4 How can I prooures lst of dates
and number of patents issued by the Patent Of-
flow sinoe 18587 A, This lst will bo found in the
volumes of the SCIENTIFIC AMERIUAN,

(61) P. 8. asks: What is ground lime com-
posed of? A, You probably mean sulphato of
Hmo or gypsum, also known as plaster of Parls,
which 1 0 combinntion of Hme and sulpbhurio aold,
Gypsum, which has been dried at & tomporature at
from 400 to 6500° Fub, and ground (o fine phw-
dor, has the pooulinr property, whon mixed with
witer, of recombining with the water, und bind.
tog orsotting Into a hued mass,  To this property
plaster of Parly owos Its value In the arts,

(52) J, T. naka: Why does a sunbeam, ad
mitted Into & darkenod room through a square,

trinogular, or otheraperture of (reoguliar contour,
wlways form o olroular or, oval fmage on the toor
or opposite wall? A, In cuse tho openiog s of

sufflofent size, the mago will be of the same form
a8 tho opening ; but when small, other mys enter
besides those moving in parailel lMoes, and (by
crossing) approximate the form of the Image to a
oirolo,

Observation seoms to have glyon rise to and to
conflem i theory that tho nearer to tho bow of
noon the moon changes, the groater is tho probas
bility of foul weather; and tho nearer to the hour
of midnight this occourrence takes place, the
greator the probubility of fale weathor. On what
principle i this theory based ? A, No matisfuctory
ox planation of thoso phenomenn Is glvon, and the
aoouracy of these observations ls opon (o grave
doubts,

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIO AMERIOAN a0~
knowledges, with much pleasure, the recelpt of or-
Iginal papers and contributions upon the following
subjects:

On Proportoning Gears. By T. A. C.

On Parasites. By D. V. D.

On Tides. By E.S.

On Hard Rubber Théermometers. By J. M. B,

On Salicylic Acld. By G.H. B,

On Selence and the Pope. By G. R.

On Dentistry. Dy 8. B. P.

On the British Patent Laws. By A. H.

Also enquiries and answers from the following .
F.C.CR~T.¥, W.~T.H. P~E. G, W.—J. B, C.—
W.B H~W,0,~0.B. T—A K F.-J, W. ¥ -T.U
~¥. B.—§.-T.

o —

HINTS TO CORRESPONDENTS.

Correspondents whose inquirics fall to sppear
should repeat them. If not then published, thoy
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al
ways bo given.

Enquirics relating to patents, or to the patenta
blity of Inventions, assignments, ete., will not be
published here.  All such questions, when initials
only are given, are thrown [nto the waste basket, a8
it would fill half of our paper to print them all;
but we g Ly take pl in answering briefly
by mail, if the writor's nddress is given.

Hundreds of enquiries analogous to the following
are ser.t: “ Who sells insulated copper wire? Who
makes woolen textile machinery (plckers, break-
ers, and fAnish 15)¥ Who kes horseshoos
with movable calks? Who makes balanced slide
valves for Jocomotive use? Who manufactures
toy ballcons? Who sells platinum, and what is its
oost? All such personal inquiries are printed, as
will be observed, In the coiumn of “Bustness and
Personal.” which Is specially set apart for that pur-
pose, subject to the charge mer d at the head
of that column. Almost any desired Information
oxn in this way de expeditiously obtuned,

[OFFICIAL.]

INDEX OF INVENTIONS

rOR wmos
Letters Patent of the United States were
Granted In the Week ending
April 13, 1875,
AND EACH BEARING THAT DATE.
[Those markod (v) are refssmed patents. )|

Alr compressor check valve, E. S, Winchester... 161,99
Alarm box, fire, McCullough and Anderson...... 12,08
Annunclator, elootrie, B, Gray. .. .ocvvvnesssnsnes 1,067

Arbor, elastio, B, Basuister... weans V2000
PRI IS, M. T, DROWE. (o cctrrivrareuvsansonsssstnsse ",
Balo to. J, M, GOMSIIN, ...oooviiiiiiminnrinsrries 162,004
Darrels, veut for beer, Hindemyer ef @l .. ooivnes 162,000
Dath, cleotrostherapeutio, J. W, Mollore......ooun 12,00

Bod bottom, J, B, HepIOn .oh.vviiiiiinenns
Hod bottom, Owens and Chamwberlin, .
Nodatead, cot, 8. C, Lusk......o covvvnin

161, %0
o 160,00
162,03

DBodstoad fastening, E. Deets. ... oiiiinires . 10,0
Mard cashiton, Held and Benslnger ... .. ....o, V6,590
Doller, stoam, ¥, Hungerford. ... ..ooviier sovsnn LR )
Bofler man hole cover, H, Colnson. . ....ooveuvss 11000
PVURETUTRY R dy ) e TG e N ,m3
Boot heels, eto,, burnishiog, G, 0. Bl oo 101 00T
Boot sole metal fastoning, G. MeKay. ... Lo 162,097
Dottle, T, W, Bynnott, . oooivniinanins o waa
Bottle stopper, A, CRrisbin, ... oo voivinnrnnesnss ", -
Hrfek machine, J. F. Clark. ... ... coinrrmrvnrenins 162,000
Driek machine, I, GregR, I oo 162,008
Dridago, tron, J. 1 Bada, .oooos anisannnarsnrannnens 162,008

ridge, fron bruss, C. Kellogs . 10m

Nridie bit, B, Lookard. o 162,081
Neidle winker, J. 1, KReld 101, 0
Droller, U, 11, Wi . 101, 0
Nroller, G, D, Dudle Wi
Bugsy top, O, Miller, .. 142,089

Durial caaket, O, M, Allen. ...,
Burner for heating, gas, A. Ehret,,
Burver, lamp, L, J. Atwood. . ...,
Nurner, Yapor, J, Nanson. ...
Burmner, Yapor, J, Q JaYBes, . ooooiians srnns s
Burner lens attachmont, gas, M, O, Melgs (r)....
Butter patl, C. B, Sholdoft ...oivprrnnrn Aeasasanene 161,
Can, o, A, Wood, ... iones .

Cap, J. O, Goebdel, o ooiiirranns
Caraxle box, K. &, Austl
Caraxio box,J, I' Garton, ...
Car axle box, J. D, Imboden
Car hrake, 8. GUatuger, . ...
Oar brake, J. M, Kelly, .
Car conpling, W. Dorr, ..
Car coupling, C. Holaner, ..,

Car ovapling, D, O, Mortls,... TN
Car coupling, A, B, Rowley ..., wees 16,100
Car ooupling, W, G, BIoOk o S AT
Car hoator, eallroad, W, 1}, Hayden...... venne ALY
Oar, safety passenger, J, T, Worloy (D oevnien, 6,30




1 jm.:. O DAKOR ciusauiasrsrsioes
spring attachmont, C, 8, Uaffrey,

Ohure, V, W, Plekett..... )
Clook striking -oounlm. o N, mm-m Y

Cloth measuring Instrument, J, J, Groepoueh. .. 181,877
Cloth toearuring machine, J. 8, Gold. ., ..o MLMT
Cluteh treadle mechaniem, A W, Crem, . (LK
Commode, portadle, 1. 5. Willlams. ceeeeres RN
Cookiag sad washlag, stesm, W, c.\q-: LX)
Cooler, beer, ¥ Krenr. .., e 0N
Covler, mitk, D, Gurasey.. e 161,000
Coaler, wilk, A, . Myers. . . W
Copytng pross ‘llthtm,w Ji hm wee 361,008
Cornles, window, T, H. DIbble. o.oooon . U
Corsets, mannfacture of, £ Gabren., s 162,000
Cotton cleaner, MoOsuley and Crowson, e IO, 0NG
Ootton gin b, E. R. Trammell.. LN

vee ISR
oo 101002
« &5
. IR
L IRau
M L X
. 161,881
. IR0
..... aaneves 162,128

Ootton openars, beater for, J. B (‘nm, RS
Culttvmtor, J. N. Baabaw ...oooian Poreves
Oultteator, J. T. Headersoo.. .
Celttvator, R. M. Meltoa ...
Cat-of, raiz water, M., Gmeloer.
Ostter, matobing, A, Streft ...,
Outting instrument, J. G, Raker,.
Dontal articulator, U. D, Cheney,
Dental Ok, O, A, White, ...\
Doental pot, O, A, White,. .,...

Desk for ohatrs, writing, Park and Woodhonse . 102,067
Desk hinge Joint, C. H, Presbray oo cenes 100,000
avees 100,088

Dividers, lead bolder for, &, L, Fox.....
Dol O, M. HEMT. . ooonnnriiiranne

Door, W, C, Hund ....... sesan
Door und shutter fasteaer, D, W lhn P
Prawing bosrd, W. 1. O, Peabody,
Droage box, B, Mather. ..o vaiens
Dril, rock, W. W. Goodwin....

v 160,00
s 161,088

. 182,001
R LR -
. 181,89
. 16] 4=

Drying apparatus, 8, T, Swaror + 161,0%0
Farring, A. 8, Baker....... . . 161,858
Farth olosot, M. H. Syuge..w.eviieinns . 1608

Elecotrio machine, magnetn, M. G. runnev waness 101,874
Elevator, J. W, Mefklo.........o0 S «vs 161 82
Emery grindlog machine, Gunn and Wells o 181,060
Eagine and meter, rotary, J. A, Stenberg. oee 161,900
Engine cylinder, steam, J. E, Taylor. .. e HROW
Engioe, portable steam, F. F, Landis, oee 161,90
Engine valve gear, G. H. Beynolds, eeeenss 163,300
Eyegtass, 8, D. Bardaok ...covvinneie . 162,085, 162,008
Fabrics, stralghtening, I. E. PRl0OT. . covieieaen 181,896
Feod-cuiting mactine spike, G. W, Loe, ..
Pire brick, compound for, B, M. Thompson,
Fire extingulsner, O, L, Delmage,....
Flat fron heater, W, Cooper........ ..
Flooring, ornamental wood, R, Fenn..
Flour and sugar packer, 5. Taggart,
Fluting tron, C. C. Savery
Food, preserving, B. Gaba....
Furnace grte, O, H. HSarrison..
Farasce, besting, W. E. Wood,
Game spparatos, D, J. Plerce ..
Garments, elastic seam, H._ A, l\lutlu.rd.

182,19
181,050
209

Gan by electriclty, lighting, S, Gardiner, Jr. (r).. 6,557
Gas reguistor, M. O. FHRer. ....oviiivinrranese ooea 161,041

anesresses 361,916
. 12 (08
. 161,861
. 161 50
MRS

Gasstove,. E, L. ano:..
Geate, farm, M. Guasbenan......
Glas, working, B ¥. Chase
Grate bar, G. D. Potnam, ...
Grate for moves, J. Yoang.

Grats for stoves, farnaces, ote,, W, Stoat,....... 81 911
Harventers, J. P. Manzy (7)... amm, om
HAarvester ke, J. T mie':y. . 161,002
Barvester rake, A Palmer.. . ooooiiininn -, 161,981

181, 9‘9
%2109
181 897

Rat bodies, nmeh!ng "p- ut.}' C 'hyl'n S
Hat holder, Shaw sod Taeger, ... o
Hesd blook, Perry aad Dwight
Bester and dryer, T, Co0K..ovvrrnsnme
Bester, nfiroad ear, W. B. Hayden...
el and sole trimmiag machine, G, H.
Hook, clarp sdvertising, S. 0. Wileox.,

foese collar, T. Cheal. s ovenininns s bwrees . 101,99
Horse yoke, Stratton and (mmn-d ..... censesssn J81,958
Horses, ote,, quarter boot for, J, P, Omnn -ee 162,003
Horwes, detaching, J. Welkert, ..oo.vnnns sovsesn. 191,08
Horseahoo, D. ORIrey........cconn conrnnsenss vees 161,500

Too manufactare and mcmnn Martin and Death, 161,96
Ik wol), O, H. Brown....ococosssesssnnpenears
Insocts, ¥witch forkilling, 8. A. Dorrison
Tron toto stecl, converting, 8, G, Flagg....
Jack, bydraulle, E. M. Dudgeon.......
Jack, Ufting, JI. Brookwmith. ...
Jack serew, C, K, Marglall,,

Jewolry bezel dte, C. Enapp.. ves 161,000
Journs! for balsnee wherls, T, Ven Dy 161,05
Kilo. brick, B. D, Bader (). ...ovrminnnesnns eee 6,880
Koife, weht, W, B, Barton._... . 12208
Ladder, stap, Isancs and HallMay . un o
Lawp, B. O, Moore (r)..coiun o0t 6,574
Lantern, S, [1. Miller,, A e A SIS 420D PARSS hob 182,09
Tops, moving. A, Bodgers . ...... 181,50
Loom let-0f, H, A. Bemingion e 381,901
Loom Wtoft, J. Turner.. ..., « 381,995
Loom shattle, J. 1. Le uonn “m
Mest cutter, J. H. Hollloger, . 161,00
Meat, Qo8 ete, preserving. A 11, Talt....... 5L AT

Metal, antifricrion, T, Horrinpton ...
Mk condoctor. B Meey.... ... .,
Ml barys, fro8, 3. G. Baker..,........ aAizavpyase LR O
M) tond regalator, Kenworthy snd \'ummn,.. 161,55
Moldlog mactitne, J, Hartehelm, ,,,,, . 181,0m0
Mowlog mechine, W, Loroy ..., cennainnes 152,002
Mowing machine, J. P. Manny (r) X
Kub Joek. B, Cramor. .....ooooivines
Nt ook, W. 0. Gould...............
Orgas setlon, reed, P. J. O'Netll.........

J cientific

Piaw, B, 5, Denson.....
Plow, pang, T. M. Niohol
Plow, wang, J. A, Sotheriand
Plow, salky, L. W, Troe.....
Poker and tongs, J. O. Libe,, ..
Porttolio, J, W, Eamtwood .. ...

Pross, hay, J. DURBD. couvasiinniiiie
Pross piaten, Jever, J, F. Taylor,
Printer's type case, L. A, Martin,
Propellar, screw, J. Harrtogtou.. .
Pulley or gesr wheel, reversing, . W,
Pamnp, air W, H. 0. Bowers,,
Pamp, steam, J. Tessoyman,,

Pump buokes, chatn, J. G, llnd-mo 141,
Pump buoket, chaln, W. B Kelly. oo sevne (LIK

Pump pltman cobnection, J. M. Langley
Punech, conduetor's, 0. T, Mungerford ...
Ponoh metal, D, L, Kennedy
Purtter midditngs, L. Oathmaon

Naftiog erth, ©. W, Tobey ...

Hallway switeh, W, A, Weant. ., 101,148
Bain water cot-off, M. Gmeloer 10, 0m
Bake, borso hay, J. E. Whwner........ Q. m
Refrigorator, W_ P, Butler, ... o ones w181,
Regulator, ele,, steam pressure, J, K, o I
Rocker, ¢child's, A, Bchoonluger, .. . 161,00
Roundabout, J, €. Cllme, ... . 192,000
Haddle, gix. A, Orumarer » 1,08

161,620
o 20
. 18,00
151 s
oo 160,088
o 181,000
. 142,061
10,02
10,0
101, 800
LR
1M, 1
102,0.90
sernenes MR, 000
. M n2
R LK )

Sash fastener, T, J. Carrall
Sash fMastener, J, K. Ok, ..
Sash Bastoner, 1. D, Woolf
Saw mil, elreular, . M. Covell,
Saw mill, elrealar, J. W, Miles, ..
Saw sel, 1L J, Granville. . ...
faw teath, W. P, Halo,. . ooiviinee
Saws, handle for cross-out, W,

Scales, H. T. Dndgo.. ot
Sowing machine, O, ll I‘nlmn.
Sowing machine cover, R, W, Whitney ;
Sowing machine hemmer, J, W, Robards, ...\
Hioars, button hole catter,eto,, Carter & Rhoaden
Shoot metal measure Up, A, Cummings....
Shoet metal threaded collars, A. Tapiin,
Shoe tast hlook ook, F. J. Davis .. v
Shoo shave, D. Harriogton............ o 161,008
Shoes, cork sole for, C. Thackerey........ Visors 161,004
Signaly, oporating and looking switeh, 8. H, Finch 161,680
Skate, J. D. Kellogg, Jr... .+ 161,850
Sower,seed, J. W.Talloy........u.
Epark arroster, Humphreys & MeCloary,
Splog box, W. A, WIeKs,...oouviininns
Spike, 0. K. Marshalbe...... ersnvesesss 161,070
Spluning machine spindle, J. H. Le Moyne...
Spluning ring blank, Forehand & Wadsworth,
Btalk gutter, J, Y. EoKIman. couverinnives
Bteat and alr brake, Burt & Little ......... 181,027
Stocking heols, re-enforeing, A. C. Unrey........ 12,8
Stone, blocks of artificlel, T. Cook... .. 161,556
Stove, cooking, J. D, Smedley, .. . 161,908
Stove, gns, E, L. Vergurson... - .. 161,016
BLove, grate, J. YOUNR. ..cveee concenrrsrisannnnesss 162,136
Stoves, magazine firepiace, 5. 1. F«xmn Ja, lo‘. 162,108
Stove pipe ahelf, M, H. Harman....

Table, ironing,E. J. Womvm
Table slide, oxtension, J. O, FM..
Thill soopling, H. A. Luttgens.....
Thill coupling, D, W. ThOmMAS ...cuvurrrnan
Tle, oroamental wood fiooriog, R. Fenn.

Toaster or broller, wire, Ayves ef al. (r).. §,5M
Tollet caster, 5. W, Babbitt. .. .covvnneen .. 12,008
Tonge, fre, L. HOlIDes covieiiianas iersans 182,088
Tool bandle fastentng, W, M, Ph weene 161,802
Toy gun, Shaw & Smitd. ........ - 382,110
Toy gymnsst, W, L. Hobbe . 151,993
Toywwich, . Bonfils....... a . 19,020
Trsp.animal, 6. W, Browm........ . 161,609
Truak tasteniog, I, W. Velsoee....... . 161,918
Tayeres, dacksmith’s, T. R. Taytor. - 161,998
Trpe case, prioter’s, L. AL Martin, ... -~ 102,084

rmbfﬂh W. D, Horton..........

Viehicls whoal, G Nelson....cccvannins
Vebicle wheel clamp, D. . Taxworth,
Veblole wheel bad, Rouse & Stoddard

Vehioles, sled runner for, T, W, Porter,,

Ventilator, Stevens & More,
Yormin, killing, T
Vessel, marine graln, W. & J, lntﬂ
Vieo, W, HOT00 ...overrnenanes
Vigo, beuck, J. M, Poore....
Wagon axie skein, R, 1. Aedil,
Wagon hrake, W\ H. Barrows, .
Wagon brake, L, B, Morgun..
Wagon nout, 8. Glizinger....

sennees 161,045
v envees 161,88

Washing tst, G, Lawh,, ,.ece.0us

Washing machine, J. R, Barnes. . wernes 161,884
Wasliing machine, 8. J. Marey..... iaeee 161,800
Washing machine, Spangler & Refoh. ., weaves 182,102
Watch spriog equalizer, O, Hanson, vese 161,067

Water oloset valvo, G. R, Moore,., « |t

Wind wheel, Edwards & Huntoon « 161,504
Windmin, J. Batl...ooooecnnineiivssninn . IRom
Wire twistiog machine, A, De Un!n 2,002
Yoke, horse, Btmtton & OMmmod......cooiarnrees « 161,089

DISCLAIMER FILED,
2,40, ~PreveeviNg FRUIT.~D, Mofford, Norwalk, O

DESIGNS PATENTED,

5,290, A9 ~Lratuex Bycsn face.~W, [0, Homphrey,
Lasslogdurg, N_ Y.

1,99 ~Rerueorox.—C. M, Mureh, Clacinnatl, O.

SO M ~Casmiwzxs, —F Boaworth, Providence,it. 1.

S50 o 8,90, ~ExBROIDERY PATTERNS,~E, Orisand,
New lavon, Oonn,

5,000, ~Myx,~A, J. D, Honsgoy, Ashland, N, J.

AW, 8271, =01 OroTns.—C, Moyur et al, ,Bergen, N, .

-~

TRADE MAREH REGISTERED,
M, = MOwER & REArER, —Adrisncs & Co,,Poughkeep-
#o, N. Y.

2,09, 304, ~Boar.~R, W, Do) & Co., Nuffalo, §. Y.
A58, ~llanowans, ~Clark & Co,, Duffalo, N, Y.

;.u ~=Wansey . ~A. 0. Gillette, Oym---‘ N. Y.

M —Pares. ~R. J. Uarp, Xow Oriesns, Ls,

SMA, ~DITTERS. —. A, Jackson & Co., b1, Louls, Mo,
10 MEDICINES ~E. ¥, Kunkel, Palisdelpbila, Pa.
2000, ~Connrr FreEL, ~Lessey ot al., Philadelphis, Ps.
1,071 40 2,90, ~Worskrne, T, 8, Moore, Bhawhan, Ky,
2.0, ~ExvaLorxs, 210, ~PForter ot al,, New York elty,
LB ~MEvIOINR, ~F. Bprees, rmnnm. Pa.

1NN ~JEWELEY  ~Thayer Jowslry Co., Astoria, ¥, Y.

VL AN ~Conars. T, 8, Oorset Co, ,New York cligd

Aterican,

W —(‘vvult -w Prokhahne, New York elty,
2,090, <AMEnroNs.~E. R, Durnbam, Obicaga, Ol
LT n.-mornuo —-(’ l'Nlllpa. New York a"y

BUHNEDULE OF PA‘I’II‘I’ FEES,
On 080h ORYOAL .. oveviranay ivsrsitnrensreinesar@1®
On oaoh Trede mark.... .. 820
On Nltng each application for & Patent (l‘l y-rl).

On Issalng each onginal Pateot,...
Oun sppeal to Examivers-in-Chlef. ...

U apposl to ( of ¥
On spplication for Relesne. ......conn
Um fling & Disclatmer.....

On an application for Design (IK Nl").
m applieation for Deelgn (T yoars). . ..o ’
" application for Deslgn (M4 yoars).... .. veveneene B30

CANADIAN PATENTS.
Lisr or PaTeNTs URANTED IN CANADA,

Arnin 10 to 10, 1876,

LN, T, A, Edlson, Newnrk, N, ).,
telegrepls, April 10, 150,

A0, - Wen. Joslern, Upper Bedford, P. Q. Combined
graln separator end Tanning mill,  April 10, WS,

4,810, M. A. Jotnwon, Rochester, N, Y., U. B, Lamp
chimpey proteotor,  April 10, 1635,

4,01, 3, I, Woare ¢ oL, Olnelnnatt, 0, U, 8,
ous cooking vessel. April 10, 187,

1,02, <0, G. Imiay, Philadeiphia, Pa., 17, 8, Fure device
for atrent ears,  April 10, 1890,

1,010 <11, Altkon, Falkirk, Beotland,
ating gns.  April 10, 1573,

4,600 ~F. Charland, Stambridge, F'. Q. Mowable roof.
April 10, 1575,

4,613, ~E, Glendillen, Owen Sound,
April 10, 1535,

4,618,—C, COlamond, Paris,
generator, April 10, 1675,

1,117, 0O, Wheaoler, Jr., Aoburn, N, Y., U, 8. Cutting
appamtus for harvester, April 10, 1875,

4,04, <P, Retioneld, Philadelphia, Pa,, U, 8,

0. 4. Quadruplex

Inodor-

Making {llumin.

Out. Foree pump.

France. Thermo-electrio

Scenm

gago cookn, April 10, 1575,

1,618, 1, ¥, Oole, Sopniasburgh, Ont. Motive power
for churos, ete.  April 10, 1875,

1,00, —H, B, Griscom, Pottaville, Pa,, U, 8, MiNetone
drosslog machine. April 10, 1875,

4,1, ~W, 8, Sampson, Xew York efty, N. Y., U.8.

TPurmace or kiln with contral drafy fine,  April 10, 1575,

A2 0, O, Parker, Aylmer, P. Q. Potato digger.
April 10, 1579,

1,02, <%, Partlott, Renfrew, Ont, Potato digger. Ap-
ril 10, 187,

4,61, —J, Elllott, London, Ont, Rtraw and hoy cutter.
April 10, 1875,

4,@3:J, P. Abbott, Cleveland, 0., U, 8. Hanging de-
vice for caves troughs, ete, April 10, 1955,

48%, ), Cowman ¢t oL, Rochoster, N, Y., U. 8, Artl-
flotal mardle and ornamental stone,  April 10, 1875,

4,801, ~), McKenzlo, Kincardine, Ont, Churn. April
10, 105,

4,628, ~Wm, W. Ingrahun & of, Chicago, ., U. 8.
Graln scourvr and sepamtor, Aprfl 16, 1575,

4,620.J1, Mattion, COhinguacousy, Out, Alternatlog
sorew power, April 16, 15T,

4,690, —L, H, Hévert, St, John, ', Q. Cultivator, April
16, 1875,

4,831, L. II. Hébert, St. Jobn, P. Q. Mowing and reap-
ing wachine table. April 18, 1575,

4,622, —-D. McCullough, Eemptvyille, Ont.
Aprfl 10, 1575,

1,82 —~Wm, Bowes, Pinkerton, Ont,
19, 151,

4,80, ~T, Ds Witt, Chatham, Ont.
18, 1978,

4,69, ~James B, Wiener, Friendship, N
bay mke, April 15, 1873,

Dvertisements.

Back Page « « « « « « $1.00 a lue,
Inside Page « = « « « « 75 cents a line,
Engravings may head advertisements at the same roie
per line, by meamrement, as the letter press. Adver.

Axlo ofer.
Aprfl
April
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H. STRAIT'S

Improved
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lml manufacturs In
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MALL ENGINE LATHES AT UN’HRARD-OP

) Prices. Send for Clml;ﬂ SHAW, L :
» yous, fown,
Removed from Cordova, 111, o %

JATENTED BY C. BA SAINT PAUL,
Minnesota, an Adju-ublo Iron Hame, wherehy the
wame hame can by ra npon & 16 or 24 inch Collar, The
Draft Eye and l.lnn 'lom- belog in thelr mmp
tiona, The right to m-nnnclurn the Hames or the

ont for Bale by the Patentes

NOTICE FOR BRIDGE OOI'I'BAOTOM

The NBridge Committen {8 now ready to nes
Pisos, end 10eations (both for Wooden m vo
s 1o determine the kind as 1o d Irlh
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MACHINERY

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.
5%, FELLEI, UDFLIGH, gkl aiclAe

GEORGE PLACE & CO.,
131 Chambers & 108 Reads Sta. N. Y. Ctty.
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BAIRD’'S | FIRE PROOF SHUTTERS.

'EL'AII & 00’8 SELY-COILING BOLLING STEEL SHUTTERS (Burglar Proof), Vor Stere
WOLs And Kear Windows, require 5o wschinery or balasce welghts, and “an be epplied W suy vpening ; siso Rodl-
BE W ood Khutters for Siores and Dwelllngs. Thoussnds are in fally use, and are scknowisdged the boot shatters In

JU088

FOR PRACTICAL MEN.

Our now snd soisrged CATALOGUR OF PRAOTICAL
AND RCIENTIFIC BOOKS—# pages, vo, ~aeut freo to
any one whe will furaiab bis sddress,

HENRY OAREY DAIRD & CO.,

INDUSTRIAL PUBLISVENS AND DOOKSELLERS,

406 WALNOT STREET, Pulladelphia,
—)——

Valuable Books

Heat, Steam, ';nd the Steam
Engine.

BURGH.~A New Work on Modorn Marine Hogd-
hewrtug, s N«l to Paddio and Serew Propdisk n-
Jusirated -? M colored plates, con!nt:u ': the
uoot emineat Srme o Eugiand and :knuu i'm

BT o cvs ot v o es AR ¢ 64 AB ST

Ih!t T I L s ek e T ) m
BURGH.—~Modern (Jompound Wm-. being -

Supplement £y ** Mod '
large foding p,'uo-. u;"u mm..ﬂu L (\
DURGH.—A Prmotical Troatise on the Copdensa-
ton of Steam. Hoysl #vo. . Wustruted.
DOURNE.~A Troatise on the Steam Engloe, in its
lha““ lpnumw to Mines, Mills, Stesm Navigation,

iys snd Agricalture, Sth tion, lllu-x:"sxnl
............................................ s w
BOL'RN&—A Treatise on the Screw Propeller,
Screw Vessels, and Screw Doa, as adapted for Pur
of Peace and War, ilustrated mew edition. !
S & R L asvs o rsarasher susnsd she aveans {4 Soe 0.m
DOURNE.— Boemt Tmprovomonts In the Steam
Engine, bel duppl t to the ** Qatechism of the
Steam Sngme". T N T L IR
BOX.—A Practioal 'l‘mltlne on nut, a8 Applied o
the Usoful A Illustrated by 14 plates, eonmntn.g
1M Bgures, N P S AR
DURG H.~Practical Rules for the Proportions of
Modern Ensines and Bollers tot una ud unnu Pur-
posos,  12mo0 WHL

w b evassntrasnen

BURG!I«'!'!!O Slide de Pno(!mlly mm&

< msemaneaiaen BaNsmasnanarnab iy PRSPPI - |

CAIPIN —A Practical Truuoo on Mzclmnlml
I PorEiag SRR M e S S
Man fon, Mi

mclun of slogx Engines, oo,
87v0. lliustrated wilth @9 plates and wood on?
tage........ SRAS SRARBEEIREAgE P Annn RS atnns 00

COLDURN.~The booomouve Bagine. lncludlne
Odﬂcﬂt‘uon 2[ 114 structare, rules for ostima ita
capabliitios. Illustrated, 1¥wo. =

HOOD.—~A Praoctical Treatise on Warming Build-
l:sn by Hot Water, Steam aud Hot A'{. on Veutilation
and toe varioos moethods of distr uun. Arugeind
Hent, 1 vOL 8v0,, €I, oiivinrarainrminscaransnns 5.8

MAIN AND BROWN.~The Marine Susun Engine.
With numerous (llastestions. In i vol. Syo........85.00

MAIN AND BROWN.—The Indicator and Dyna-

W M Practical plications he

vy PR i R 5
MAIN AND BBOWN —Quesaons on Subject
the Epgine sod Examin

uloth .......... essnes v BL30

NORRIS.—A Handbook for Locomotive hﬂmﬂ
:&ulormm oou;::uvu mn:.-r‘#m
valves. mnmt&nfmo..cm s v s t%

ROP&R.~A Catechism of mn Pressure and Non-
condeusing Steam Eopgines, Inclodiog the Modellng,

, Hunoing, -m )hn ot of bteam
mmm n:nm Wu: ustrations. hﬂ
BOPBIL—B-.Mbool ot the Iw-noure. fncluding

astruction, AYoning, asd Management of l.ooo
s sod Boters. With flustrstions.

Steam and the Steam Engine. 12mO........eceueee $1.25
WATSON.—The Modern Practico of American
istn , Inoluding the Construction,
lmmn. snd b-e of Drilis, Lasbe Tools. Uutters for
ﬁoﬂ Cylnders, and llollo' Work mm 'llh (:3
g":ﬂw practice st lbc ln b, uu vise, md on the

rmeal. ocopomy
bollers, ;ears. !‘elt-

|nt. otc, W obunvlnu-
WILLIAMB.—~On Heat and Bteam; bmbrnc!ng
pew viows on V nportuuon wndenu tion and Ex
uou. Hiustrated. 5vo.......
oct List of Boolu o RTEAM A\D Tlm BTEA“
SNOIM’.‘. with prices, sent free upon applieation.
The sbove, or any of our Books, seat by mall, free
, &t the publication price.
er 3o sod enlirges CAT [LOG o or prACTICAL
O 506 pag
-A:; one who will furnish ols adaress,
HENRY CAREY BDAIRD & CO,,

INDUSTRIAL PUBLISHERS AND DOOKSELLERS,
400 WALNUT STREET, Pulladelphis.
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PLANING AND MATCHING

T ~Bavea t l.ho of  men, 8. 0
ourtiande m.. ). ork. =

BENTEL, MARGEDANT & CO.
HAMILTON, OFIO.
Sond Tor Calalogue and Price List .

Chemloa.l & Mineral Productions,

Mubl uortcl Aﬂd. 1}'~lck.! m-ln. 3;:1:—

e w.,?mﬁz'a‘%- e o,
70 "-mwmzmx?mu'
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. . Catalognd
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the world, Sead for Cstslogus 1o

Tm"ic'rmm

Oleelons tn uv- matlon—~Perfect
n' -wtm-nml;» wll Hght parts
e !

I(nry Vmﬂnn indicated, snd
valve correctod to give the high-
osl attaluable resalis

’u‘rlnrl“ : lurr!w ((I.'n lu
[N e Q  }
mark

Send for Price List and Cin
HEnnMax & Henongn

®ODE M'v'a. Co,,
Dayton, Obdo

! mvid eyl !mmlﬂf
?E ors of Lhe Known ll’rvnnl AW A TENY
NOLE AND u..n:uo A -un Maonixw, n-rdrr‘ubn

RKVOIL & CO., Lockport. X T,

BLAKE'S PATENT
Stone and Ore Breaker

Crustes al} bard ux. bruh rubetances Lo
g f Also, sny kind of
sl fuf‘kﬁ x-cnd for Cone n’tn a'
LE (Hl SHENR CO,

JAMAD G, WILLAON, Msnager,

W Weat Wb be,, Now York, sad o

RvEE “Stobking ROS E.S

&lltll"‘l POT FLANTS, sent safely by mall l'-olln.ld
A3 Five Pplendid Varte UM 1.00; 3 &

Illorr‘r(lvn Catalogus ¥ LK ' B 0%, ol

HE ulm»n & (u\ ARD CO., Rose Growers,

W7 OROY R, Chester Co., s

CUIDE TO liber ‘Toals”or. thasate hom o3

nake 85 1o 020 dally, evea 'uh
out capital or lumn e
nq lu vul( tin luh!

Ml
L for oy 10 cabis, by ‘xlﬁ: i St mlrhlhu
NY, Newark, .‘t

(OI' & ﬂlAlW ELL MG 000N

INDEPENDLN BOILER- VEED PUMPS

e most relfable and low.

riosd Bleam I‘uul;- oftared. Specia) Price Lists
IW Jeation, from Ofife spd Bueam .mp Works, "‘N-;‘o
ton, Obio AREROONS, Chiosgo, 1D, ; Cincsanst], Obso

601‘ 90 & week s ou-«u« ‘ob‘“ Ariicire
by oA 7 Mg .cc"::t I

A Wr EK 1o | Male cmale A, t
77 lu-;!'u Costa w)‘rn‘\\h 12 ;r) !\n?r‘:u:‘:
« PO, VICKERY & CU., Aml‘-‘. Mo

OTIS machinery.

OTIN, BROS, & co

Kew Havea \'-un
Wl! can -n theee  Pirst-Olasy
Planes for Two Hundred soed
Ninery D\Lvu, terause wo etaploy
no dgrate aad allow a0 dlscount to
deslorn—they n-.h!n u owt of
woce than | wi
Planos,
bave sold var Fisnes e over LON
Oumllles, in _every seeticn of every
Stats 3ud Terrifory 1o the Uslon.
There is ot & counly, or & promloeat
town where they ars ot (b use, and
bundrods of small towns evarywhere
also have them, If you will send foy
our Catalogue, contalniag 13 o-VIlll
columna (n fue type, of the namens
and lnlqlencnn!ommlnml cltisan
Including memders of Congress a
many tfvential snd wwalthy bank.
ers and morchanta here, who
sre uslng our Plangs—yon will be
nun 10 find some hem at your
ry door, Io your own or some
lll]olnln; town, where you ean seo
sad try oar Planos,
We send them anywhere wit
1,000 milos of Now Yn’y: for 10 a.hy':-
al and If not satlelictory no pay-
Boot {s required.
Wc are & responaible Incorporated
company, and refer by ?‘-:mh-lm o
the Ohemizal Natjonal of New
Yock City, which wny Bank in“the Unlted Btates will u\h?
¥ou 15 by (er the strongest Dank In Amories. We maks th
staloment to an thal our 5 yoars' warrang gnarantees oor
Planes 1o be fully equul to any Plano tn the world at any price

To wnox

Bept. 16, 1874
coxcoeEnN,~We have

nsed the UL S, Planoe
for the past six vonr

Address, United States Plano Co., 810 Broadway," New York,

"f’- 4N BROADWAY, NEW YORK.

of them In onr
§ public parlors,

In onr opiulon

thore i3 no Plano

IT MAY more durabl

Floase write ns, und yoa will r nly onr Tlleatra.
tod Clrenlar mnh ning il pert t also n written
roply to N questions from o our Company lo

porson. Flesse state whore you saw this notlee, (¢

B[AMS & G/IRDERS
HE Union Iron Mills, Pittsburgh, Pa.

tent which the s b
on.‘) tﬂ'mrllx mmm Mded.whm
»
mwm n;pnl wmu%mlee b
mm.o«».cmgﬁnm 5.Pa

The ol ate R st

PA'I.‘B!T

Ofvnuw'ood- E!

N O L o N,

and uo%
AW 00
Send for Ciroulsrs,

ARapYITUL PRcazcoMAEA

lp”ﬂhlmlwhlo

e l.n-h'zw. wtema Lesves

' o Ad'Lb.M,l-—m ---t:‘ur-w ey

e They ez l-nn‘,u-. o any artichs s

- o in'w Glo -—l bu-\"ll rdﬂthw- Alwo §
bowatital Gewn Chromos Qeenis - Aswets

waoled, tAddres J, 1. I'Amn & co..n Punt»t.. New York.

ORTABLE STEAM ENGINES, OOMBL\’
tag the maximum of eMolen .a:dnm{:y s2d econ

bd.uln

m.- Lawrence. ln-

& Match.lng
s-;‘?':-'f.i R

Lherty BLu N T.Ctry

BLAKES seam PUMPS

FOR EVERY POSSIBLE DUTY

£0.F.BLAKE MFG CO.79% 81 LIBERTY ST Y.
CAUSLWAY& FRIEND STS,BOSTON.
S0 CANALST. CHICACO.

STMD FOR WLLUSTRATED CRTALDGUE.

DIES Y
(A -.1 aizes, Als
mmplm arrrn' for Clat!ung Sten
Checks, -1: w young Imen sre makis
d for Clulme u:d samplos:

8 M. aP EB“!I'I Hanover 8t,, Boston, Mass.
ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steam Engines. Also ne' and second

W RRANTED TO CURE DISEASE OF THE BONE,
Riogets. Humpback, and Fracture. Addrees Dr. G,
BENNER, Tifia, Obfo, with a Post Stamp.

haud Machinist's Tools. Send for circular o
THE YALE IRON WORKS, New Hnnn Conn,

With our fine Enamal paint (any shade) which costs one-
We gnarantoo satisfaction In both quality and préce.

by nsfng Gline's Slate Roafn

all lraks, rite atonce to ' Box
Doston, l‘nlhdelphl-. apd 8 C&ct-r’"&?m‘ %ew ?o

Do Your Own Painting

18 equally adapted for Inside or outside work, Iencel. parns, €to.,

SAVE RE-SHINGLING,

which co wnl no url {8 extremely cheap, pi

Ralf the price of whito lead, wears longer, ok better,
snd has been praciéeally tested for 20 years.

nrcn.‘n% fire-proof, and stop

ciroulsr (100 psges), Inte Roofing Co.

THE IMPROVED

NIAGARA STEAM PUMP,

i to V1 Pearl Bt Brookiyn, N.Y.
Manufactured solely oy

Hubbard & Aller.
ENGINES AND DOILERS,
Pulleys, Bhafting and Hangers
a BSpeotalty.

MILL PROPERTY FOR SALE.
ot 2006 pRNE, 2 UARIS, Sl

“ ‘ﬂﬂ i"lg'}:om ‘Iniladeiphts RI hubnuml Al brick

L zs (00 nquare foet foor. With tun compk‘mnnt of
MopEiLy WAG) . fho. Lo Yamy
joloing w l.h the u mu be wld mu

Jess than value on BARY

AN VR i m‘&“&& Seo Bt Whard, o,

AGENTS WANTED.

Men or women. a week, Prool
furnished. Buai and honor.

GLE & BARREL MACHINERY
VAR IMP, HEADING AND SHINGLE BAW
?' A ;l;\ l_;l‘g}l{llg JOD&'ICRS EQUALIZERS, AN1
YING TURNERS
BATLEY GAUGE LATHE—For tarning all kinds ban
dlea and Cabluet work. Eimplest and best In uso. Wi
manufacture & foll linoe M “ood und ron Workiny
Machinory, Bteam l’n nes
T ALL:A & v.uL Lockpart, .3

For Grindin g
Dones, Fertilizers, Clay far
Brioks, and hard materfal,

Sond for Pamphlet to

DENMEAD & SON,

Eongine & Holler Works,

mmwrvmn'ron Taltimore, Md.

( ; LASS h,[()bl.l)s for Fruit Jars, Lamps,
Dottlos, Ink Gtands,oto,, made by B, BHOOKI
13 yoars Con, WiuTa sad ENTHR BT9., N, For
u now {b glass, you wil ulro a moald die),
Every description of moulds for glawm, rudbder, xtoo,
eto. model Or arawing, (DOIOMS stamp.

QOD-WORKING MACHINERY GEN
LJT““"“‘ Woodworth Flaners and Hich

DAVID'S PATENT

udoon * Pu ved Teu, uuhhn
mﬂiﬁ‘ﬁ‘nn ??88‘2' RiCHANDSON,

——

FLEETWOO OLL HAW
b it sy Y P
Fret Saving in Bood, Seae, l , K

or Metwl, For Bapisiy - of
Nord, Bmplory, Durd “ug. Ko of
Wirking sad Low Cont,
heve ho equal Kech sechine -unuu
b reprnaetited
No i, wits -11«! ~-o.” A m
¥o 7 ol oo .aw

Boring Attachiment. ., ..
o Lor Pamptiet Clrovler .uu--
Wl Dewl B8 for lirun ruaments
UMP BROS,., Wiksiagion, Del

ENOT GUNL RIVLES. PISTOLA s RETOLYERS,

OF wny ol wraey it bevt macy

htvdmlw“_ "m...{. Pu.
UN CHIRO e a9 Sews, oot WTR:

DROP PRESSES. :,K,t'a','.': -

330 Grasd Soreet, New York,

Correepondence saliofted,
CHARLES MERRILL & SONN,

BEST DRQE HAMIBB IN USE.

INTER-STATE

[ndustrial Exposition.

HICAGO, 1875
L I 'A L} . 18(6).
Will Open September Sth and Close
October 9th,
All MANUFACTURERS, ARTISANS
and INVENTORS
Wishing to bring their products before the

GREAT WESTERN PUBLIC

should not fall Lo be representad.

NO CHARGE
FOR SPACE OR POWER.

Terms liberal to exhibitors and facflities firs:
class in all respects.
Applieations recetved at any time. Por blanks
and furtbher information, apply to
JOHN P. REXYNOLDS,
Secrotary.

A SAW THAT IS A SAW—Self-Feeding, cuts

S Inc same tase a8 1 Inch. ] man do ke
smount of work 34 § men. A. B. COBU, 1 Water
Street, New Y —_—

Boult’s Patent

Reverse Motion
Panellong, Variety
{ and Dovetalllng

Machine,
cuts Panels of
sy design or
®yle of mouid
e olid wood
wWith Deostaess
and dispaten, 1s
sfret cinse Sdap-
or, Kdge and
fcroll Mould-
or. Does et
A el Dovew
o unln g with thick
or In oﬂxﬂ-,
.\mw Durabe,
ond Kfdctent,

¥ Send for Pumphlet and
Sample of work,

Improved Solld Steel Cutter for
all kinds of Variety Moulders
mn.m to onder, and warmnted

by th
< mponTERY Q0

Water Wheels.

More than four times i3
many of Jas, Leffol's o
&m\«l Double Turbive

ater Waooels o opemtion

han say other Kina. M
-uu modo. moging frem

o, diam,, apder
from 1 mn)u eu.-

tions. megt ffﬁh- pmno
Intare e n-nh‘r ‘
& V0

e"nb-'ux aw 'a
ngteld (
rr'.)" ?-! v Q«w\nr! (¥

Tﬁ M Portablo Englne 4 & 6,80 p. Some-
thing new, best for price. (‘t‘vnl i
B YBFS uum Prace, 1 ‘PY
Lates
) Exoelsior Doudle rith r#
R E0%i0n Patee IH“""”
o i wing Patterns
Beaat ) to the valuo of 84, Leal hor beh
% handled drill oflcup wronen and
cosing  Speea SUMRokes amin.
ute. Sawsiy loch Nuek, Price,
compiete Ten Dollurs,
SMALL STEAM ENGINES,

with copper Boller, to mn l!t t
Lathes, uu'D.Cc
Wors Dy

stamp.G m-w.
1,000 AGEN Teachors, Stadents, men ud w
-Aul«iw -el\ {hten 1
Shows 86' 0
A whole

ol A&rﬂl) rw.lﬁ “‘m..m'

!
:
!
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Advertisements.

[ - L RN | 3R
Pngravings may head advertisements at the same rate
per line, by measurement, as the letter prems, Ad-
pertisements must he received at publication ofice as
ecarly an Friday morning (o appear in next fsue.
—

CHET DRILLS & WRENCHES
Drills 85,00 to $15,00 each, Send
stal oard for catalogue, LOWELL

NueNon Co,, Worcostor, Mass,

qR(‘OND HAND GAS WORKS FOR SALE.-
L) We have for sale 4 Inch Second Hand Gas Works
complete. For mnlmln'(-h‘ l.(‘t'nl:'(.i.,\ﬁ 00, AR 0
Y ANTED--A rosponsible party to manufuo-
ture and sell the BEAT Foar Wheel Sewing Ma-
chine Caster. G. K. PROCTOR, Salem, Mass

R.’l‘l« ~ EYCK
SCIENTIFIC & MECHANICAL

ENGRAVER ON WOOD

e Bes\Wodw.  Peays Kelirble
69 NASSAU ST.NEW YORK

Working Mo:!eliﬂ .
:v:‘a'ﬂ:”mmﬁ.‘;“.h%zk:l:‘g ‘:;',,‘::A ., SR

School of Civil Engineering

OF UNION COLLEGE, SCHENECTA DY,N. Y.

srough course of instruction and 8eld practice.
H; ;:v‘\‘isl information, address Prof. C, STA}.F.T.
For Information mm‘emlni the (‘one{q courses, Clamal-
eal and Scieatific, sddress E. N, POTTER, President

Niagara
SteamPumpWorks

EsTARUIsED 1862
CHARLES B. HARDICK,
No. 23 Adams Street,
BROOKLYN, N. Y.

Machinist’

8 .

Engine Lathes, Planers, Upright Drills, Hand and

Chuckiog Latches, Boring Machines, and other tools of

heavy welghts, first class stock and workmanship. Prices

1o sult the times, Send for Hllustrated Catalogue.
LATHE & MORSE TOOL CO.. Worcester, Masm,

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variadle Cut-Off Engine; Lowe »
Patent Tobulsr and Flue Bollors; Plaln Slide Valve Sta-
tonary, Holsting, and Portable Engines, Bollers of all
Kinds. Steam Pumps, MUl Gearing, Sbafting, &c., Sllk,
Tow Oakum, Bag nr. Rope, Fiax,and Hemp Aac nery,
Agenta for the New Haven Manufacturing Co.'s Machin-
Bi's Tools; for Judson's Governors and Stop-Valves;
sturtevant  Biowers; and Differential Pulley-Blocks,
WAREROOMS, 10 BARCLAY ST,, NEW YORK
WORKS PATERSON. NEW JERSEY

CIL LETTERS

REESE'S ADJUSTABLE STEN
P :'P.

ICH AXY NANE OR ADDRES=
wt, and be 54 resdily distri
Statteners. Send far Clrogian
and 34 Park Place, Sew Yeork
Wartisgies Streetl. Cllcage.

C— ]

SIMPLE DEVICE, BY
LA ean be formed In »
¥or sale ¥y Hardware Desk
Eastof Odde. B E HALE R C
Obde s32 waet, O, G. BRYAST 0

Mun & Co’s Patent Offces.
Bstablished 1846,

The Oldest A.gency-fo_rSolioiting Patents
in the United States.

TWENTY-EIGHI YEARS EXFPERIENCBE.

MORE PATENTS bare been secured through
this agency, st bome sad sbroed, than through sxy other i

the workd.
They employ ss thelr saalstants s corps of the most ex-

pedienced men s examiners, specificstion writers, snd
draftamen that cas be found, wany of whom have been so-
ected from the ranks of the Patent Office,

SIXTY THOUSAND laventors bave avalled
ennseives of Muno & Co.'s peryiom 1o examining their 0.
ventiona, and procuring Lhelr patents,

MUNX & CO,, in conneetion with the publication of the
BorewTivio AxEnicax, contisuse 0 examine Inventions
coufer with inventors, prepare drawings, specifications, snd
sasigninents sttond o filing spplicstions in the Patent Office
peying the governmont foos, and watch ecsch cass step by
stop while pending before the exsminer. This ts done
through thelr branch offiee,corner ¥ sod Tth Btreets, Wasb.

agton. ‘They also pregare and file cavests, procure design
e trad rks, snd rel stitend o rejected cases
(prepared by the Inventor of other stlomeys), procure copy-
righta, stlnd o Interferencss give written opinlons oo
matiers of Iofringement, fursiah coples of pstents: In fact
sttand o svery bennch of patent businses poth o this and

n forelgn countries.

Patenta obtained In Cunsda, England, France, Belglum
Gurmany, Kussds, Promis, Bpaln, Portogsl, the Britisb

Uolonles, snd all other countries where patents an

(ranted.
A spocial notics s made 1o the Boasermirie Axexican o

ol inventions pstented through tis Agency, with th
patne aod renldence of the patentesn, Patonts e oftes
wid, In partor whole, o perscns stiracted o Whe laventio
by sach sotios.

A pumphiet of 110 pages, contalning the laws asd full d)
roctions for chisinlng United Hiates petanta, also s crouly
portalniog exclusively 1o Vorelgn Patenta, stating cost for
each ountry, e granted, ste, sent froe. Addross

MUNN & C0,,
Publiahers BCIENTIVIC AMERICAN,
87 Park Row, N, X,

Branoy Ornce—Corner ¥ and 7th Nirootr,
& mblagion D, C.

Scientific

American,

'MAy 15, 1875,

E

BAw

tn the markel, Five Hundrod of our PATENT 1], A

GREAT NATIONAL SAWING CONTEST,
Hanging and Running CIRCULAR HAWS, addross

simddar purposes, purporting 1o contain A

ONE MILLION TEETH per yoar, Five Huoodrod Ty

Al
omerson.

§§§§§8§§8§8§

INTO LUMBERMEN.

$/00.00 IN COLD,

and first Prize, SILVER MEDAL, for the BesrT CIROULAR
, Wfter two soparate trials In the Great National Contest,
lasting over Bix Days, at Cincinnatl, 154, Also First Prize,
& .“I\I\u Meodal, for the Best Crose-U0T Saw
ar lpar SAaw Bwaor and Unoss-LU0T SAW ATraonuexy
l‘:‘r'.:‘.lll;‘::n’||‘ullnl Sawing Contest in Canada, as well ax all of the frst promiums and prizes In numerous State and
County ¥alre, havo all been awarded for Daxascus TEMPERRD BAWwn o
NER TOOTHED SAWS In operation, with a Sale of over

ot Gilven with each Saw, For a full account of the
ILLUSTRATED CINOULARS, PRICE LISTH, and Instructions for

Two First P'ris)
The First Premiom for Deost Sawing in the

all kinds, which are suporseding all others

Ford & (‘l).,

BEAVER FALLS, PA.

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS il colorws), ROOFING PAINT.
OEMENTS, &c., propared roady for use, Send for Pamphlets, Price-Lists, &o. Liberal (nducements to deslors

§F" CAUTION.—TAs public are Anrl‘k- cowtioned against purchasing or usng any matevsals for the abores or
BESTOS, unicas tAey bear our name /m:?

dates of patents,

Patentes S e 1oa e {H. W, JOHNS, 87 Maiden Lane, N. s

DAMPER ANXD LEVER
REGULATORS GAGE COCKS

MURRILL & KEIZER. 44 Holllday St., Balr.

 Lowest Pived and REST.

EXCC'SfOr Do Your Own Printing
Portable $ l\~--l ' -:v1 )

dele, envalopen, sie.

< v larper work
BusinesaMen dotheir printing and
advertising, save money and increase
trade. Amatour Printing,delight
ful pastime for spare hours. BOYS

hi ' have great fun and make money fast
P n ing at printing. Send two stamps for full

catalogue presses Lype ete 1o the M fry
resses KELSEY & 00, Meriden, Conn.

Machinists’ Tools.
REXTEA BEAYY AND INPFROTED PATTEENS,
LUCIUS W, POND, MAXUFACTURER,
Waorcester, Mass,

WAREROOMS W LIBERTY 8§51.. N, Y.
£ Lathes Planers Boring Mills, Drils and Gear OCus-
tere a Specialty .

THE BEST INJECTOR

For Locomotive and Stationary Bollers,
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here and In Earope.
Throws more and hotter water, with less steam. than
any others. [t hastwo Waterways, ived Nozzies, and no
movable parts to get out of order
NATHAN & DREYFUS, Sole Manufscturers
108N Liberty St., New York.
¥ Send for (‘sulorgnn

e
REYNOLDS & CO,,
145 EAST ST.,, NEW HAVEN, (T,
MANUFACTURE
Iron and Steel Set Screws, Round, Square, and Hexagon
Head; Machine and Cap Screws; Plano, Knob. and Lock
Berews; Machine, Bridge, and Roof hoits, Boit Ends,
Danks, Nuts, Washers, ete,, of every description,
. Send for Price List,

l OGERS’' TANNATE OF SBODA BOILER
Sealo Preventive has boon (o use for elght years,
d has the unqualified approval of s great number of
our best engincers and scientific men, The makers clalm
that It Is the best preparation for the prevention and re-
moval of scale ever offered to the publie. 35 cents per
vound. Send for book on ** Boiller Incrustation. '’
JOS, G. ROGERS & CO,, Madison, Ind.

OO0OKS FOR BUILIMERS,
SEND YOR ILLUSTRATED CATALOGUE,
—__A.J. Bicknell & Co., 27 Warren St.,N. Y.

LANER

ENGINE LATHES DR[LLH‘&O. Send for Pﬂco'l.llt.
NEW HAVEN MANU (ACTURING CO.,
ow Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Fraracron, V. Pt J. M. Arvaw, Pree't
J. B. Prxzcs, Sea

EARTFYFORD, CONN,

INTHIS COUNT

ROOTS FORCEBLAST BLOWER Y

FIRST PREMIUM AWARDED
AT PARIS &VIENNA.

THOUSANDS IN USE BOTH

RY & F UROPE.

SPEED ONLY 100250 REV. < MIN
SA.VE S I{ALFTHEPOWER USED BY FAN

PH&FEMRODTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3LLIBERTY ST.N.Y.GEN:AGT.

Portland Cement.

From the best London Manufacturers. For sale b
JAMES IRAND, 8 Clir 8¢, , N. Y,
A Practical Treatise on Cement furnlahed for 2 cents.

g

A DICKINSON'S
ADJUUSTABLE OIAMOND L

and Shaped Dismond Carbon Polots, indispensable for
Turning Emery Wheels, Grindstones, also Truelng up

Hardened Steel and Paper Calender Bollers, ote. Addross
DICKINSON, Patentee, 64 Nassau 8t N.Y

{meryWheels (¢ #llimery Crinders

T MONROE (o Py

ll;t)(i.\l(lll'.\" PATENT UNIVERSAL ECCEN-

TRIC MILLS—~Fo A grinding Nones, Ores, Sand, Old
rucibles, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobaceo, Snuff, Sugar, Salts, loots, Spices,
Coftee, Cocosnut, Fiaxssed, ' Asbesios, Mica, eto., and
whatever cannot be ground by other mills, Also for YFalnts,
Printers’ Inks Paste Binokiog,oto, JOIUN W, THOMBON,
faccessor 1o JAMES BOGAKDUS, corner of Whito and
Elm Sta,, Now York,

WIRE ROPE

Address Jllllz A. AOEBLING 8 BONS, Manufactur

ers, Trenton, } « OF 117 Liborty MBt,, Now York
Wheels snd Ylope for conveylog b Ohi d 0
Beng for ('lrrui;r ) ying power lung distances,

COVERING

Saves ten to twenty per cont, CHALMERS SPENCE C
(00t . 9th Btreet N, Y. : 1902 N 20d St.. Bt Louls, Mo

= lmproved Foot Lathes,
Bitmed Small Engioe Lathes, Small Gear

| Catters, Hand Planers for metal, Ball
Turning Machines, Slide Resta, Foot
Scroll Saws for light and heu')
work Small Fower Scroll Saws, Foot
Ciroular Baw Machines, The very
pest Many readers of this paper have one of them.

Catalogues froe, N. M DALDWIN J
Just the artlales for Artisansor ‘"‘“ﬂ;k-.u‘onh L

NOYE'S

MlllPurnlshlngWork;

Are the largest (o the United States. Th
i\l‘ulhu(una-_,ﬁ'nn\-\hlr Mills, hr;ml \hthln:’n P‘.m:.:r: l;:l';'l
"leke, Water Wheels, Pulleys and Ges: ¢
adapted to four mills. sand for r: a c:""" e
J NOYE & SON, Baffalo, X. ¥

The Most Powerful, and the Onl Tight
BUY A Shutuing, Good Part Gate rurhln’e ever
madoe Price of small wheels to sult

WAIN, “ A MSWaA N

North Oholmstord, Mass.

PORTLAND CEMENT
Por Wik, Clterar, Equdgtions, Sables. Codars,

A Practical Treatise on Cement furnished rexs
n MERCHANT & Co,, W South 6t., New York

()l'l( COVERING FOR BOILERS AND

FIFKES saves Twent per Cent In

R FELT, CEMENT, AND PAINT FOR

ROOVS I the best In the market,
Co.

Asbostos Felting

310~399 Front 8t., N, Y,

ST, V. Carpenter, Advertising Agent. Addresy
Hox 179, New York city

ELGIN WATCHES.

-

THE DEST for RAILROAD purposes now
mavufmotured. Certificates from over 30
SUPERINTENDENTS of Leading Rall.
ronds In the United Stat

es of Gents' ¥
Winding and Setting Attachments,

BUY NO MORE CHEAP SWISS WATCHES.

ches with Stem

ASK TO SEE

THE NEW ELCIN WATCH,

WAMED

“T"M.AVERY”

The BEAT WATCH, r.‘;-u.o‘.-.q. now made In the
or
Each Watch manufactured by the Com-
pan .bcnrlnqulhelr Trade Mark, Is accom-
pnn{ed by a MEDAL, bearing the name
and number of the watch, Guaranteeing
iIts quality.
&~ For sale by all Jewelers.
MPORTANT FOR ALL LARGE CORPO-
RATIONS Axp MANUFACTURING CONCERNS.—
uwerk's Watchman's Time Detector, capable of
controlling, with the utmost accuracy, the motion of a
watchman or patrolmsn, as the same reaches different
stations ﬁ' Irxg]itﬁl. l,Bc:nod ffi; o Cla'.;llslr »
«E. «P. 0. Box Bont. s,
#. E.—T {s detector 18 covered by Lwo U.%?'Plu:nu.
Parties using or lellln% these [nstruments without su-
thority from me will he dealt with sccording to law.

MAGNETS—Permanent Steel Magnets
of any form or size, made to order by F, C. BEACH
& CO .26 Canal St., New York, Makers of the cele-
onxcg Tom Thumo and Ministure Telegmaph Instro-
ments,

Diamond Solid Emery Wheels.

Priors—6x ¥, $1,25;8x1, $2.25; l?xl\-ﬂ.u.ﬁo; 10x2, $12.50;
18x2, $16,00; 20x2, 19.50; 24x8, $42,  All'other sizes at pro-
portonate prices. Fast cutcing, free from glazing, they
wre the best Solid Emery Wheels, Give diam, of holes
in your order for wheels. Emery Grinders une junled by
sny (nthe world., AMERICAN TWIST DRILL CO,,
Woonsocket, B, I, and 15 New Charch 8t., New York.

Improved Slotting Machine.
New Trip to relieve the Toolon the
up stroke.  The best armangement yet.
Best Award of the Amsrican Iostitats
in Fair of 1874, against all competitors.
WO00D & LIGET MACHINE (0.

WorcesTer, M ass., Manufacturersof all
kindsof [ron Working Machinery;
Lathes, Planers, Shapets, Dnils, B&
Cutters, &c.  Also, Staftiag, Polleys, 82

Pateuted 1571,

SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH YEAR.

VOLUME XXXII-NEW SERIES.

Tho publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1§75, & new volume commenced, It will continue
to bo the alm of the publishers to render the con-
toats of the new volume more attractive and use-
ful than any of Its predecessors,

To the Mechanic and Manvfacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN, Every number contains from six to ten
engruvings of new machines and inventions which
cannot be found in sny other publication.

The SCIENTIFIC AMERICAN Is devoted to the
Interosts of Popular Sol y tho Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits genemlly ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also In the Houschold, the Li-
orary, and the Reading Room,

TERMS,

One copy, one year (postage included)....... 83,
One copy, six months (postage (ncluded). .., %
Ono copy, threo months (postage Included). . 1:00
Ono copy of SBelentifio Amoerican for one

year, and ono copy of ongraving, “ Men

OF PrO@rYemE v is o vaceshivsivies soe s e 10.00
Ono copy of Sclentific American for one

year, and ono copy of “Solence Record"”

L A o o ey 5.50

Remit by postal order, dmft, or expresa.

Address all letters and make all Post Gdice or
dors and drafus payable to

MUNN & CO.

87 PARK ROW, NEW YORK

r ‘ll:‘{ “ Hclt;:lunu Amorican” s printod with
CHAS, ENEU JOHUNSON & G, 'S INK,
ombard Sta,, Phlladelphia and 3 Gold Bl.,,( Ns‘:n\"gl.lml

-a



