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«THE ENGINEERING WORKS THROUGH, UNDER, AND
OVER THE DERGEN HILLS, OPPOSITE NEW YORK,
From a polat about opposite the central portlon of Now

York city, for s distance of some fifteen milos northward,

the wost shiore of the Hudson river presonts un unbrokoen

bluff, hundreds of feot In precipitons hight, and to which
the nwme of the Palisades has long since been glven.  The
forointion is a narrow ridge, sloping gently inland until it
reuchos the peninsuln included botween Neow York Bay on
the east and Nowark Bay on the west, where it changes into
o serles of Irrogular hille.  These no longer line the river
bank, bat, at about o mile from the shore, rise abraptly from
the otherwise lovel country, forming n rocky spine, which
gradustly tapoers, and finally becomes lost in the waters which
bound the sonthernmost end of* the peninsula.  TI'he geolo-
gical nature of the rock is a greenstone trap, bordered in
places with, and having beneath it, an argillacoous red sand.
stone, besides containing, in many localities, deposits of iron
pyrites, 3

pipes, which, though not coming under any of the above
hoads, wre novertheless included within the narrow are
mee
meusuring about two miles and a quarter north wnd south,
und varying in width from hulf to three quarters of a lle,

The means for getting through the ridge, consisting in
open cuts, have necessarily beon those adopted at the south
ern point, where the clevation s well ag width of the hill
in least, Furthest south of all is the cu ting of the Newark
und New York road, some 8,800 feet in length and 50 feet in
depth.  The hight of the ridge here is 80 foot, Operntions
were begun in 1867, and completed to & temporary grade of
100 feut to the mile, which, at the present time, is being cut
down to 30 feet to tho mile. The work necessitatod gkillful
labor, since the excavations in progress are made directly
besldo the tracks over which the trains are constantly run-
ning,

The Pennsylvania Central cut is the oldest passage through
the ridge. Itis located three quarters of a mile to the north

which the other operations have been ecarried on—a 5]
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!llolm\'ur--. Lackawanna, and Western tannel, & sketeh of
which our artist contributes In the annexed illustration, is
located about 2,700 foet to the north of that of the P,orgen
bore. The western ends of the approaches intersect, and
this is caused by the Delaware, Lackawanns, and Western
tunnel taking nearly s direet cast and west course through
the ridge, the angle betwoen the two tunnels being forty de-
grees.  The roads, however, do not cromss, as the Erie track
at the western end dips under that of the other line, Iying
some 10 feet beneath,

The Delawnre, Lackawanna, and Western tunnel is now in
progress, When completed, it will be 4,200 feet long, 27
foet wide, and 104 feet high. It was begun in SBeptember,
1873, and work has been simultancously prosecuted st the
bottom of each of the six shafts snd at the two approaches.
About 1,200 feet are now finished, and it is expected that by
the summer of 1870 the entire work will be complete. The
character of the excavation presents no extraordinary fea-
ture, Trop rock is met everywhere, and the bore will be
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On the flat plain, east of the ridge, Jersey City is built.
The small adjacent towns which, quite recently, were ab-
sorbed within the corporate limits of their larger neighbor,
lie to the north and south, spreading oyer the hills, until
their westward growth meets a check in the broad expanse
of salt meadows and marshes which extend from the foot
of the declivity toward Newark Bay. The great railroads,
however, which make Jersey City their terminus—the Del
aware, Lackawannn, and Western, the Erie, the Pennsylva-
nin Contral, and & number of others which include some of
the largest conl and oil transportation lines in the country —
find little difficulty In crossing the wide flats which form so
serious un obstacle to the enlargement of the city. True,
the ground is murshy and soft; nod in one Instance, we
learn that, in building the ronds, three heavy piles were
driven in one ubove the other before hard, holding soil was
renchod ; but by dint of immoense expinses of trestlework
und heavy foundations, comparatively solid road beds have
beon conatructed, ‘I'he greut barrier between New York and
the inland tratfic of New Jeigey and Pennsylvania lies in
the huge ridge to which we have uboye referred, Toward
the surmounting of this obstacle an aggrogate of engineer-
Ing skill and of capital hns been divected, which, considering
the small area upon which such vast operations have been
conducted, 18 perhaps without parallel clsewhere in the
world. Itis our object, in thoe following lines, to sketch
bricfly the results of these labors, which may be classed,
fipat, Into means for getiing over; second, Into means for get-
tog undor ; and third, into means for gotting through the
hilly, o theso wo add short reference to auother fmportant
engiaeering work, the Jorsey City Reservoir and its conduit

THE NEW RAILWAY TUNNEL AND STRERT CAR ELEVATOR, JERSEY CITY, OPPOSITE NEW

of the Jersey cut, and is a sinuon 1 of the direct
path of the former. It is, conscguent une hunlreds of

feet longer. Operations n

!

ing it. A newecut, at an angle to tl in one
extremity, was made about s .5 8 1 the magni-
tude of these works, there is little % fal interest; and

owing to their being practically ny
of their future aggregate cost can be gathered.
ealeulation, however, based on the materinl removed, labor,
etc., up to the present, gives about s million dollars as the
probable outlay for both,

Nearly a mile to the northward, the ridge is entered by
the Bergen or Long Dock tununel. This great work was be-
gun in 1856, and completed in 1860, It crosses the hill dia-
gonaully, and is 4,811 feet long, 23 feet high, and 30 feet wide.
Eight large shafts, from seventy to ninety feet deep, were
sunk from the summit down toits level. The traflic through
this pussage includes the immense business of the Doluware,
Lackawanns, und Western and the Erie railroads, This of late
has far exceeded the capucity of the tunnel, since it is not
permitted for one train to enter until another preceding it
in tho sume direction has emerged. A delay of at least five
minutes isthus caused, and hence but twelve trains per hour
on each track can beaccommodated, As the tunnel belongs
to the Erie, the Delaware, Lackuwunna, and Woestern line is
necessarily at a dissdvantage, and hence the occasion for the
beginning of & second tunnel by the last mentioned compa-
ny, to which work we shall next nllude. The Bergen tunnel,
it may here be remarked, is estimated to have cost in the
neighborhood of one million dollars,

no fair estimate |
’
A rough

YORK.

| simply a clean cutting, reinforced with brick arches at the

| approaches and wherever signs of weakness in the rock
| may appear. Hand drilling is generally employed, and in
the opinion of the contractors is more profitable than the
| employment of steam wachinery for the purpose. The es-
timated cost of the tunnel is $300,000.

The means for getting over the ridge are located at about a
thousand feet still further north, und consist in the car ele-
vator of the North Hudson County Car Company. This is
also represented in the engraving, from which an excollent
idea of its appearance may be obtained. Its object isto
raise street ears, passengers, horses, and all, from the bottom
to the wp of the hill, a vertical hight of 102 feet 6 inches.
The incline is about as one to four, and the entire length of
the tracks 480 feet. Of these last there are two, firmly laid
upon timbers at 7 feet 10 inches gage. The cars are drawn
upon two trucks made of very strong framework, the upper
platforms of which are level, while the lower portions are
inclined, to fit the slope of the rails, When a truck iseither
at the bottom or top of the road, its platform is in such a
position that the car can be directly driven thereon. The
closing of a bar behind the vehicle thon causes chocks to
riso from the track, which rest against the wheels, holding
the car in place aud proventing the horses moving it until
the bar is once more opened. Betwoeen the two trucks ex.
tonds a heavy steel wire rope, which passes over snitable
pulleys at the top of theincline, This acts as n kind of safe-
ty cord and, at the same time, causes the woight of one car
1o counterbalance that of the other, throwing less labor upon
the holsting machinery. The enginver is stationed in & kind

The eastorn or Jersey Uity approach and opening of the

of pilot house on the upper platform, beneath which 1s &
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t r and of forty horse power cach, are
al, and are connected directly to pinions which en-
ge spur wheels armnged between the two wind-
rams.  The latter are 12 feet in diameter, and to cach
an At two 1§ inch steel wire ropes, which serve to hoist
and Jower the tracks, Inside the engineer's house above are
counterpolsad lovers connecting with the throttlo and link,
and a treadle operated by the foot, which governs friction
and vacuum brakes on the drums. Tho averago time of
raising ono car, whilo lowering another, is one minute,

though the samo can bo done with safety in half that [nter

val. The work was begun on July 1, and finished in Novem.

Bor 21, 1874, Mr, Jolin P. Endries is the designing ongl-

neer, and the Dickson Manufacturing Company, of Scranton,

Pa., the builders, The total cost was §80,000. Wo under-

stand that it is proposed to construct another and simllar elo-

vator further to the north, at a point where tho ridge is 230

fect high.

The new distributing reservoir, now in process of construc-
tion undor the supervision of Mr, J. P. Culver, Chief Engi-
noer of the Jersey City Water Works, is located on the sum-
mit of the il and between the positions of the clevator and
the Delaware, Lackawanna, and Western tunnel. For maoy
years past the Bergen reservoir, a small structure holding
only a three or fonr days’ supply for the city, has served the
purpose of a distributor; but the increasing population has
necossitated the present building, of larger accommodations.

Work was osmmenced on the new reservoir in 1870, and | §

will, it in expected, bo completed so that a portion of the re-
sorvolr can bo used during the coming fall. The arca of
the stracture is 27 acres, or 700 feet wide by 1,700 feot long.
Its capacity will be 28,000,000 gallons, this being a supply
for 23 days. Tho depth of water will be 25 feet. The re
ceptacle is divided into two portions, either or both of which
may be drawn upon at will, and is surrounded by & heavy
stono wall and puddle bank, the former 18 feet in hight. The
cost, up to the present time, is said to be half a million dol-
Jars. The means of supplying this reservoir consists in n
huge siphon 80,075 feot long, which joins it with the reser-
voir at Belleville. The siphon has a fall of 20 feet, and is
composad of three separate pipes resting upon a trestlework
bed, which is constructed over the meadows. The oldest
pipe is twenty inches, and the others, which have been placed
quite recently, are thirty-six inches, in diamoter. One of the
Iatter I8 of cast iron; the other is worthy of special remark,
as it is made of oneeighth inch boiler iron, riveted together
and covered inside and out with two inches of hydraulic co-
ment,

1t is interesting, by way of conclusion, {o sum up the ag-
gregate amount which has been spent in overcoming the
rocky obstacle which Nature has placed at the very threshold

of the metropolis, and through, over, or under which lies (H

the most direct line from the West and South to the great
market. The open cuts we placed at one million, the Ber-

gen tunnel another million, the Delaware, Lackswanna, and | 1

Western tunnel eight hundred thousand, and the car eleva-

tor eighty thousand dollars; totsl, two millions eight hun- [ {3530 0L

dred and eighty thousand dollars, or, including the second
car elevator, in round numbers three millions of dollars.

SCIENTIFIC AND PRACTICAL INFORMATION.

HETEROFLASTY, A SEW MEDICAL DISCOVERY,

Bkin grafting, as we have taken occasion to explain in
gome detall,is the removal of & picce of skin from the sound
part of the body of the patient, or from another individual,
sad placing the same upon the raw surface of an obstinate
uleer, burn,or other wound. By thus creating centers of ec-
centric cleatrization on extensively injured surfaces, the ra-
pidity of the healing process can be much accelerated.

Dr. R. J. Levis, inan extended article on this topic which
we transferred to our columns some months ago, alluded to
the posaibility of oblaining the necessary grafts from limbs
nmputated for traumatic injuries. This has been ropeatedly
tried by Dr. Anger,of Paris,and with such remarkable success
that the result is considered a8 certain ae if grafts directly
obtained from the patient were employed. Dr, Anger, how-
ever, prooseds farther, and has used, not merely epidermie
grafts, but those comprising much thicker layers—dermo-
epidermic,he terms them—and finally he is enabled to employ
the entire thickness of the skin, and even the wubcatanecous
cellular tissue, He has succesafully transplanted grafts of
the last description from 03 to 0'6 inch in dismeter,obtained
from the palmar face of an amputated finger. These were
applisd o an open ulcer on the leg of the patient and bound
in place by dinchylon bandages. Three days after the grafts
wero intimately united with the injored surface and mani-
foutly vaseularized. Hoteroplasty is tho new name given to
the operation,

THE CREMICAL CONNTITUTION OF THE DRAIN.

M. Gobley has recently eompleted extended investigations
on the above subject, from which we addoce the following
results: The human cerebral substance contains about $0
percent of water. Two albuminoid matters are present,
one not differing from albumen and soluble in water; the
other ks insoluble, and for this the investigator proposos the
name of ** cephaline.” The fatty substance of the brain is
formed prineipally of cholesterin, lecithin, and cerebrin,and
also olein and margarin. The organ contains certain sal's,
some soluble i water and in aleohol,others soluble In water
and not in aleobol. During decomposition,the cerebral pulp
furnisbes scid products, among which are olelo, murgaric,
phospho-glyceric and phosphoric acids,

Scientific American.
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THE GENERATION OF THE WICKED,

Itis a fortunate circumstance that vice is ultimately self.
destructive. Lust, violence, and debauchery are killing in
themselves; and the children of the brutally vicious are
very apt to enter upon the struggle for existence weighted
with such an inheritance of weakness and disease that their
carly extinction is all but inevitable. It isalaw of nature
that the generation of the wicked shall be cut off.

To this beneficent law, howover, there are serious excep-
tions. Certain phases of criminality—as may bo soen any
morning in our police courts—are not only consistent with
but are usually accompanied by abundant animal vigor,capa.
ble of indefinite propagation; and the probabilites are that
the eriminnls of future years will be chiefly descended from
the sturdy sinners for whose restraint the police systems of
to.day are mainly required. The criminal class, like the pau-
per clasy, 18 to a great extent an hereditary caste, represent-
ing the uncivilized and largely uncivilizable eloments of
the community. How to deal with this class, how to turn
its perverted forces into useful channels, and make its per-
petustion difficalt if not impossiblo, is the great social prob.
lem of the day,

Vietor Hugo has said that the quickest way to elvilize a
man is to civilize his grandmother, The nn):ing in worthy
of u place nmong the axioms of soclal seionce, Cortainly
when society noglects the grandmothor—as it did in the case
of the waif ealled ** Maggic” (referred to in our paper of
January 9), to whom Dr. Harris traces such a pestilent
brood of human vipers—the succeeding genorations are
pretty sure to pay a heavy penalty in perpetuntod MvAgery,
Probably each one of the small army of criminals, Innuli«:l.
drunkards, imbociles, and the rest,to which she gave boing,
has cost the country more than would have sufficed for the
reclamation of a dozen such grandmothers to be, certainly
onough to surround them with conditions which would make
it impossible for any one of them to stock & co
eriminals and paupers.

It will not take many such cases, it i 1o Ho hoped, to rouse
the community to an apprecintion of the urgent nood of
greater watchfalness In regard to the development of ya.
grant children, and all children not subject to wholesome
Influences.  Who can say how many Maggion are
yAbout ety und country to.day, or cowering

untry with

nulking
in homos of bru.
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tality and vice, receiving the training roquisite
them ecriminals and breeders of eriminala? For its own
safety, let slone the children’s present and fatare welfar
society is bound to adopt more liberal and thorough measur..
for removing such heirs of crime and eriminal poverty from
their corrupting environment,and for training them in ways
of industry and morality.

It may be impossible to make much of such unpromising
materinl, nevertheless it is possible to provent much; and
with social as well as with individual disease, prevention is
better than cure. Every boy or girl growing up in beggary
and Inwlessness is the possible ancestor of a line of pariahs
as numerous and burdensome as Maggio's have been; and
neither prudence nor philanthropy can tolerate the neg.
lect of them, As a matter of justice, too, society has as
little right to allow the future to be afflicted with the porni-
clous fruit of such pernicious stems as it has to stock the
fields with poisonous plants, or knowingly to establish the
conditions for the development of future pestilences.

How Oan Soclety Help Ktseln?

Primarily, by civilizing,so far as possible,the naturally un-
civilized grandmothers, not forgetting the grandfathers also,
by bringing them up in babits of honest industry in useful
occupations : not in unuatural masses in prison-like asylums,
but in workshops and families. This done rigorously, the
criminal class will be largely cat off by conversion into
something better. We shall have cause for thankfulness
when so much is done. But the time is probably coming
when society will see the necessity of taking still more radi-
cal measures for the prevention, not only of possible erime,
but of possible criminals. In a more immediate and active
sense than the words now carry,the generation of the wicked
will be cut off.

Nature's processes for effecting this end are, like most
other natural processes, very slow and very wasteful; still
more, they are very unjust, since the innocent suffer far more
than the guilty. The lusty vagabond leads a jolly life, filled to
the end with all the enjoyment he is capable of ; and leaves be-
hind him a numerous progeny to pay the penalty of his mis.
deeds in hereditary poverty, impoverished constitutions, de-

1 | praved tastes,wasting diseases,and other conditions of early

defeat in life's engagements, and the morally and physically

1= healthy are taxed for the support of almhouses, prisons, asy-

lums, hospitals,and other places of refuge for them. For the

1w | victims, as well as for humanity at large, it were better had

they never been born. We do well to make the mostof them
after they are born—or rather, we should do well did we do
#0; but would it not be infinitely better all round could their
oxistence be made impossible from the outset?

Advantages of a Diminished Birth Rate.

The rational tendency of high civilization is toward a di-
minished birth rate. The waste of life that goes on in ruder
societies, through wars public and private, through Improvi-
dence and unhealthful conditions of living, is immensely
lessened in civilized communities, and with it the need of
many births. A wvastly larger proportion of the children
born are able to attain maturity, and the average duration of
life is much increased. A low birth rate is therefore per.
fectly consistent with high national power and progress, and
the development of all that makes life desirable: and, as we
have said, the tendency of clvilization is always to attain
such an economical birth rate.

Bat unfortunstely, while the law holds good in the upper
grades of civilized society, the lower and more or less un-
civilized grades are under no such moral restraint. Improvi-
dent in all things, they are equally so in human life. Care-
less of the responsibilities of parentage, they breed like ver
min; and since society throws around their offspring so far
as possible all the sanitary conditions and advantages of
civilization, the descendants of the lower half of any com-
munity are pretty sure to preponderate nuwmerically, The
criminal grades are especially prolific, more than enough so
to make up for the destructive influences of erime. The
effect upon the future well being of society can scarcely be
other than disastrous, unless special effort is made to coun
ternct the evil by preventive as well as by curative means.

Thoe Knlfe Romoedy,

We can only regard it as an illustration of the power of
popular prejudice that people, who find nothing to condemn
in the extermination of individuals whose murderous nature
scams incompatible with publie safety, are ready to hold up
their hands in horror at the most guarded suggestion of the
advisability of making it impossible for lusty savages to in-
flict upon the community & brood of 111 balanced organisms,
destined to swell the mnks of vice and crimo, Yot soclety
may be driven to adopt just such radieal measures in self-
defense, driven to make sterility one of the penaltios for the
grosser forms of criminality.

The effect on the criminal statistics of this city for the
next hundred years would be something marvelous, we
fancy, were the worst offenders against publio peace and
morality sent to the island—not as now to recupernte their
wasted forces and return in a fow weeks to enter more lustily
than ever upon their evil courses—but to be made perfectly
harmless as regards the future. In this way only, can the
stream of teadency which makes for unrighteousness be
dried up at its source.

Tt has been objected that the subjects would be spoiled as
human workers, through loss of ambition and energy; but
the objection searcely holds In view of the fact that their re-
prosentatives in the East have from the earliest times been
prized for their serviceableness. Besides, thoy are of little
worth ns workers as they are, and the change would rather
tend to diminish their rmpant boastliness and make them

more amennble to civilization. Many au mwﬂ'
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human brute might thus be converted into a quiet toiler, as
useful and harmless as the placid creature whose patience
undur the yoke of labor is proverbial. Atany rate,hix higher
potency for evil would be eliminated. The operation Is not
an uncommon one for the saving of individual health: How
much more justifiable, then, for the protection of the moral
health of the community—for the prevention of that worst
of woclal distemypers, hereditary crime?

HOW TO RUSH A PATENT THROUGH.

It appenrs that the best way to get & new patent rushod
through and quickly issued s to apply at the presidentinl
mansion. Ina recent case—n telegraph contrivance—the
Prosidont wrote a lotter to the Commissioner of Patents, re-
questing him to take immediate action, for the reason that
the invention was needed for use by the government, and
had already been adopted on the government lines. Where-
upon the Commissioner issned a patent, “ quicker,” to use s
homely oxpression, ‘‘ than you could say Jack.” But we
think it will strike most of our readers, as it does ourselves,
that the reasons assigned might have been more properly
used for postponing instead of hastening the grant of the
patent. In the case of a poor inventor, whose applieation
has been long pending, the Patent Office should be as
prompt as possible. But with respect to inventions for which
the government patronage has already been secured, as in
the present case, what possible difference can it make to the
government whether the patent is granted today or next
month

All unnecessary intorference with the ususl order of buos-
iness at tho Patont Office, whether by the President or any
other public functionary, is pretty sure to create dissatisfac-
tion, and shonld be seropulously avoided. Instead of writing
requests to favor the interests of his personal friends, it
would be much better if President Grant would indite com-
munications something like the following:

To the Commissioner of Patents:

I am informed that many spplications for patents are lying
in your Office unexamined, and that, in the class which em-
braces telegraph appamtus, there are cases filed more than

a ago, which still remain undisposed of. This is a
shame and ought no longer to be tolerated. No class
viduals has done so much for the benefit of the coun.

try as our inventors; snd when they apply for patests,evory
possible endeavor ought to be made by the Patent Office to
give them & prompt aod favorable hearing.

With the s corps of assistants under yonr command,
numberiog, a8 I nuderstand, about five hundred persons, in-
cluding one hundred examiners, is it not possible for you to

up the business now in arrears, and in fature have
things attended to with more promptitude? -

1 see by yoar report for last year that you njected botiveon

and wix thousand applications for patents, It must

vo required an lwmense amount of time and lubor on the

part of your peopls to hunt up reasons for this enormous
mass of adverse decisions,

Do you fully realize that the majority of these five
thousand rejected applicants are poor people, and that your
rejections, esp «clally if wrong, carry injury and disappoint-
ment into that number of families

For my part, were 1 Commissioner of Patents, 1 would
not hesitate to grant s hundred doubtful patents rather than
take the risk o deprivlng one of my invemiive countrymen
of the full benefits which the law intended to give bim.

I beg to remind you that the object of toe Patent Office,
as intimated in the Constitution, is to encourage the pr?m
of the usetul arts by the grant of patenis to inventors. “But if
I were to ju ge, from your great number of rejected cases, |
should say that the Patent Office appeared to consider its
prime duty to be, to r¢fuse to grant patents.

I have confidence in your ability 1o remedy the unsatisfac-
tory state of things I have mentioned. and I shall look to you
for immedinte and effective action. Let us have spe-co

U. 5. GrasT,

SPONTANEOUS COMBUSTIOR AT STEAM HEAT.

A correspondent (W. A. 5.) sends a piece of charred wood
taken from a plank which formed a portion of & box inclos-
ing a steam pipe conveying steam at u pressure of about 80
1bs. per square inch. The wood is as completely charred as
if it had been prepared by the ordinary process of burning.
It s black, frisble, and thoroughly deprived of all its vola-
tile constituents.

This is a simple illustration of what oceurs very frequent-
Iy st temperatures exceeding 800" Fah. The moisture and
volatile matters contsined in woody fiber are driven off and
carbon only is left, at temperatares exceeding 800°, the rapid
ity of the change increasing as temperatures rise. The
precise lower limit of temperatare of charring Is not known ;
but when that above given is approached, the change occurs
vory slowly. Asstated ina previous issue of the Baextivic
AMERICAN, & piece of wood has been left in contact with
steamn pipe conveying steam, during the cold season, at 560
1bs. pressure, for sixtesn years, without exhibiting evidence
of serious injury. The temperature there wus about 205
Fah. Violetto charred wood at 802° Fah., and the tempers.
tare of the steam which produced the carbonization referred
10 by our correspondent was about 325° Fal.

In order that combustion shall oceur, it is evidently neces.
sary, not only that the temperature shall be safficiently high
o Incroase the tendency to ignition, but that it must actual-
ly attain the temperatare of ignition; and to produce spon-
taneous combustion in such cases, the temperatures of car-
bonlzation and ignition must coincide, In our issue of Ja-
nanry 2, we showed, by the graphic representation of the
law of decronse of temperature of ignition, with that of car.
boalzation, that it was approximately expressed by a parabo.
Ia and that, unless somo sudden change of law ocours at
owsr temperatures than those recorded, this colneldence
cannot take place, and that, consequently, wet stenm nt or

dinary pressures cannot Ignite—although it may char—
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to charcoal.” The expression and the idea represented by
it are incorrect. Charring and buming are two quite dis-
tinet processes. The one In tho expulsion of gaseons con-
stituents from organic matter; the other in the rapid union
of any combustible materinl with oxygen, It does not, by
any means, follow from the fact that the wood 1s charred
that thero has been any oxidation or true ** burning,” Wood
becomes charred In the process of burning, usanlly, merely
because the oxygen seizes upon the volatile constituents
first, und only takes the earbon when It may not choose bo-
tween equally available moleoules of the two clagsos of com-
bustible substances. The slow procoss of carbonlzation il-
lustrated by the example glven by our corrospondent, the
more rapid process of charring in the usunl mothods of ma-
nufacture of charcoal, and the charring noticed whon wood
burns in the fire, are all identical, oxcept as to time and com-
pleteness.  Ignition and combustion are entirely independent
processes, and weo have no evidence which seems reliable
that the gases can take firo at tomperatures lower than about
800° Fuh., or that charcoal can ignite nt lesst han 600° Fah.
We do not think it impossible, or even improbable, that, un-
der peculiar and rarely occurring eireumstances, the conden-
sation of inflammable gases within the pores of charconl,

ly oxidating materials, 1ike the ofls, may, by oxidation, bo
gradually accelerated in rapidity of action, and produce spon-
taneous ignition and combustion. We have, however, no
knowledge of well nuthenticated instances even of this. Our
correspondent will probably find it necessary to nctually ap-
ply flame to his charconl board to wet it on fire, He will
also notice that wood ““smokes” boforo taking fire—nn indi-
cation that the temperature of carbonization ls probably
lower than that of ignition.

AN IMPORTANT PATENT OFFICE DECISION.
We published last week a recent declsion by the Commis-
sloner of Patents, in whioh he apnounced the adoption of a
new rule and practice at the Patent Office in respect to old
rejected cases, The decision was to the effect that rejected
casos of more than two years' standing are not in future, ex-
cept under certain ciroumstances, to prevent the grant of
new applications for patents. This decision substantially
recognizes and adopts the view expressed in the previously
rendered decision of the Board of Examiners in-Chief inthe
case of Greenleaf and Adams,
The latter decision, in addition to the above dictum, con-
tains another important announcement, to the effect that the
Board of Examiners-in-Uhief isa tribunal having indepond-
ent judicinl powers. [Its decigions are, therofore, binding
upon the Commissioner and all persons and actions of the
Patent Office, nntil set aside by a higher tribunal.
This is a very interesting and important adjudication, be-
cause, when properly recognized, its tondency is to render
the decisions and practice of the Patent Office more uniform
and reliable than heretofore. The notion has heretofore pre-
vailed that the Commissioner was the absolute ruler of the
Patent Office, and that he might,if he saw fit, set aside any
decisions of the Examiners,or of the Board of Examiners-in-
Chief. But it now appears that he cannot lawfully doso.
The decision is very ably written, and is so interesting and
important that we commence the publication of the text in
full on another page

CHILDREN AND DOGS.

*“ Dogs is healthy for children ” say the old wives, and
not withoutsome foundation infact. Theintluence of these
lively and affectionate playmatesof childhood is very happy :
s0 much so that we have sometimes thought that a boy who
has never had a pet dog has been cheated out of half the en-
joyment and no small part of the moral culture of infancy.
But doge have bad tricks, and, unless properly tmined, are
apt to be anything but * healthy " for children. They ex-
press their affection in a very bad way. We know that it is
a common opinion that there is something wonderfully
wholesome about a dog’s tongue, and that his natural habit
of licking the objects of his affection is rather to be encour
aged than repressed.  Nevertheless one of the first require
ments in & dog for a child's pet is that he be trained to emu-
late prudent humanity and restrain his tongue. It ls not
‘“ healthy,” whatever the old wives may say. This, sotting
aside the question of rables altogether. A much more com-
mon affection of dogs is u tape worm, for whose develop-
ment both men and dogs have to contribute. Its Immature
or eysticercal stage isspent in the human body, often cans.
ing great mischief; then it migrates to the dog,completes its
development, sod makes provision for a new ecrop to infest
humanity, forming cysta or hollow tumors In various parts
of the body. The full grown worm is the smallest twnia
known, only about } of an Inch in length. The embryo is
often ax small as g ly of an Inch ; yet, according to Cobbold,
doath has been cansed by a single individual lodged in the
brain. At alate meeting of the Australian Microscopieal
Boclety, Mr. Sidnoy Gibbons exhibited specimens recently
taken from s human subject, and sald there could be no
doubt that they were frequently implanted in childron as a
consequence of allowing dogs to lick their hands and faces.
Itis a uasty practico at best, and a pet dog's first lesson
should be to keep his tongue to himself.

LABOR TROUBLES IN RUSSIA.

The first fruits of emancipation in Russis and in our South.
orn Btates have been much the same. Like the froedman,
the norf rolengod from praotioal slavery thinks that freedom
moeuns the ght to do nothing und go where & vagmat in-

= — . — e ———
Our correspondent speaks of this plece ae ** almost burnt | clination may lead him, Serfdom meant involuntary servl:

tudeand confinement to his native distriet, and naturally his
undiseiplined sense of liberty impels him to do the opposite.
80 ho wanders abont,and works only to keep from starving,
Under the old system, a panper peasant was an impossi-
bility; under the new, the lowest poverty is the rule. The
effect on the industrial interests of the country is little short
of ruinous. Labor esnnot be obtained, even where wages
sre relatively high, as in the fertile provinees of the South
and Seutheast, without prepayment, sometimes to the extent
of cight months' wagoes, and that without any security that
the work will be done.  That a contract ia in any way bind-
ing is quite beyond their moral comprehensglon. If paid in
winter tosecure their services in the spring, they are quite
ns likely as not to be missing when the stipulated time ar-
rives; while those who do report for service are in the habit
of deserting at the most critical moments without warning
and without cause. Factories are abandoned in the stress of
business,though the men have signed regular contracts; and
farms are left untilled, unsown, or unreaped, simply because
laborers already paid prefer to work for a neighboring pro-
prietor. The money paid in advance eannot be recovered,
nor the deserters punished for their treachery. Not that

| there is no law to reach the case; the trouble is the justices,
which is a wonderful absorbent, or {ts saturation with readi. |

whose duty it is to regulate such matters and decide in labor
disputes, invarinbly favor the workmen. “The massis a
powerful fellow,” they say, and decline to take any steps to
bring themselves into disfavor with the * powerful fellow ™
who votes them into office. The agricultural development
of the country is especially hampered by this Jack of trust-
worthy workmen, and large tracts formerly under cultiva-
sion are being turned into grazing land ; while the peasantry
gain only in poverty and improvideace, living from hand to
month, and spending the most they earn in vagabondage and
brandy., The matter has lately been taken in hand by the
Government,and a new commission appointed for the eodify-
ing of thelaws of contract and other labor regulations. Itis
hardly to be expected, however, that any speedy amelioration
of the trouble will be effected.

HORSE FLESH AS FOOD IN FRANCE.

Though among the last of the people of northern Europe
to authorize the sale of horse fiesh as food, the French have
lesrned to use it to a greater extent, apparently, than any
other nation. It is used in as many ways as beef; and ac-
cording to a late writer, M. Husson, in the Economiste Fran-
cais, the trade in it is actuslly more profitable than the ordi-
nary butcher's business,

On the first day of 1874, there were in Paris forty-cight
shops for the sale of the flesh of horses mules, and ssses,
their enstomers belonging chiefly to the middle classes—
clerks and thrifty workpeople with families. As a rule, the
price of the meat is about half that of beef, the best cuts
ranging from a franc to a franc and a quarter for the half
kilogramme, or from twenty to twenty-five cents a pound.
It is in the form of sausage, however, that the largest quan
tity of this meat is consumed. The tongue, brain, and liver
are sold as delicacies, and the fat is converted into ** butter.”

In consequence of the increasing taste for horse flesh, the
price of worn-out horses has increased enormously of Iate,
those fit for food fetching from twenty-five to thirty dollars:
a few years ago they could be had for five or ten dollars.

From unpublished official documents, M. Husson finds
that the namber of horses, asses, and mules, consumed in
Paris during the seven years and a half preceding 1874, was
78,655, more than half of which, however, were caten dur-
ing the two sieges. Since the war, the number eaten annu
ally has been from nine to ten thousand. In Munich, Berlin,
Vienng, and other German cities, the growing taste for horso
flesh is almost equally mukMA.

Curlosities of Welding.

There has lately becn shown in this country & very interest.
ing specimen of blacksmith work. By meansof Schierloh's
welding compound, it is alleged that, in one example of a bar
of Bessemer stoel, five different kinds of iron and steel have
been perfectly welded, withont changing its shape in the
least. The bar was rolled into form at Thompson's steel
works, in Jersey City, and is § by 21 inches in the cross sec-
tion.

First, a piece of Bessemer steel, cut from the end of the
bar, was wolded fast to it again, the heating and welding
ocenpring eight minutes. On the reverso side of the bar a
piece of fine cast steel was welded in six minutes. Further
along on the Lar a plece of blister steel was welded in eight
minutes, This samo steel cannot be welded with borax, as
the high temperature needed with that flux makes it as brit-
tle as cast lron under the hammer. Opposite this & piece of
wrought iron was welded in six minutes, and further along
on the bar & pleco of cast iron was welded in three minutes.
This was a plece of the mold board of a plow. The bar,
with it additions, was then gronnd and polished on the edge,
50 as to show the points at which the welded metals came
into contact, No weld was visible on any one of them, and
the difference in the metal could only be told by the eolor
after polishing. This solves a great many fmportant prob-
lems in iron manufacturs, among others the welding of Bes-
seMEr SCTAp

Annual Report of the Commissioner of Patents.

The snuual report of the Commissioner of Patents to Con-
gress has been sent in, and shows that 21,002 applications
for patents were made during the your 1574, and 13,390 pat.
ents wore lssued, leaving 8,008 applications, or 87 per cent
of the whole, that were either refected, delayed, incompleted,
or for some other reason not patented. We shall give &
more full abstract of the report In our next




of the Soclety of Engineers, London,

e Qﬁrﬁmwun conulsts of a series of drins
and sowers laid to various inclinations for the purpose of ro-
elving and oarrying away the water wo use and the flth wo
prodice In our houses and towns,  The efficiency of this sys-
tom dopends, as it numo implies, upon the gravitating pow-
or of the water to retwove not only jtself, but the organie
and inorgoic matters which it recelves. And as the water
derives the requlsite power to

“do this from the form, the
fall, the size, and the con.
struction of the chanuels Iu
which it runs, it is Imperative
that Ly no defect In either of
theso nespocts should any of
this power bo wasted or lost;
for the mare power the water
hus the Dbetter it ralses and
holds the matters in suspin-
sion and propels them for-
ward, the quicker it carries
them with it to the outfalls,
the cleaner it keeps the drains
and sewers, the freer these
are from noxious gases, and
the purer is the stmosphere
sod the healthier are the in.
habitants of houses and towns,
At different periods various
forms have been used for
druins und sowors, such as the
square, the roctangle, the tri.
angle, the circle, the semi-
circle, the oval, the semi-oval,
and parts of these combined.
But the best form is that of
Jn egg, broad at the large end
and narrow ut the small end,
and this end placed down-
wards. For by this form the
channel imparts to the same
quantity of sewage greater
veloclty and scouring power,
the sides and crown offer
greater resistance to the press.
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Luges. .11 in & modification of Flg, 10, of which the
xporuom“:o wnoortained s follows: Divide AB jnto 11
equal parts; then BC=74, CD =18, FO=2, nod GH=21}

ol s
mﬁgmhowl the manner in which the welght of superin.
cumbent earth bears on & sewer, and domonstrates the ne-
cessity of groat atrength in the crown of the work, Fig. 18
shows o mothod of improving flat.bottomed sowers by nar-
rowing the ehanvols,  Figs, 14 and 15 are old and now forms
of auxilinry or branch sewers, the Inttor having all the nd-
yantages ahmed at by Me. Phillips in designing the sewers
shown in Figs. 7, 10, ete.  Figs, 10 and 17 show mothods of

ney
METHOPOITAN FOC-BRAFLD STWEN
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ure of the ground, and the e : s n::::c;:a:.;::r
smount of excavotion re- weT SB S ware o<1 8 i e hresid. i
quired for its execution is less il e e = Taog prolypuimiindn
than any other form. The  somar oo sserrcazomaSir oo emmyeasns Gudis SOTRE I T L sapy  SHTRE W SN, e i1
ezg shape and the circle are faur s
now emuployed for large sew.
ers constructed of bricks, and
the circle for stoneware pipe
sowers and drains.”

In the course of the puper,
Mr. Phillips described the va-
rious sections of sewers in
common use, of which we o sy

give illustrations, the follow-
fog belog the particulars of
each:

Fig. 1 is a section of two large sized sewers, constructed
in Westminster 80 years ago. Little care was bestowed on
thie masonrysof sewers in those days, bricks, mortar, and Ia-
bor being economized to the utmost extent; and the width
and tlatness of the bottom of the sewer diffused the flow and
destroyed its ““scour,” from which the carrying power is de-
rived. This led to sccumaulations of detritus in the sewer,
and consequent failare of the gully or branch sewers ; and it
became necessary to ascertain  which form of sewer would
best give the required velocity to the liquid, and carry the
whols of it to the outfalls, Mr, Phillips, therefore, made
esperimental channels along the sewers, as shown in A C B,
Figs. 2, 3, 4, and 5—Fig. 2 being a semicircle, Fig. 3 an el-
Hptical segment, Fig. 4a parabols, und Fig. 5 a hyperbola;
and he computed the areas, perimeters, and velocities of flow
of all of them, the experiments exstending over several
months. Fig. 5 gave the least tendency to deposit; next in
degree came Fig. 4, Fig. 3, and Fig. 2, in the order named.
This result was caused by the contraction of the bottom of
the chanoels, deepening the flow, and so giving the stream
greater gravitating energy.

As o result of these and other considerations, the author
designed sn egg-shaped sewer, shown in Fig, 6, to take the
place of that in Fig. 1. Twenty wiles of this sewer were
Inid down in 1848 and 1847; it proved to be completely solf.

clesusing, and a saving of §7,600 per mile over the cost of
the Fig. 1 sewer was effocted, the total showing an economy
of $1560,000, Tts proportions are: CI=1§ AB, CE=AB,
CF=] AB, GH=1} AB, AJ=} AB, EK=} AB,JL=§ AB,
KL=, A The ane shown in Fig. 7 is considered to be a
wtill further improvement, and s now generslly adopted in
Great Britain ; its proportionps are: CD=1}§ AB, CE=AB,
CF=% AB, GH=1} AB.

Fig. 8 shows s modified form of Fig. 1, and is superior to
it for , strength, and economy; but in all these
points it bs sarpassed by Figs. 6 and 7. It was designed o
replace Fig. 9, the defocts of which are spparent in conside-
ration of the sbove oxperiments, Fig. 10 was
proposed by Mr. Phillips as an improvement on Fig, 7, which
lattor, however, may still be used whero the flow is large;

CROSS SECTIONS OF LONDON SEWERS.

making joints in pipe sewers. ‘‘ Where, from inadequate
inclination or body of sewage,” says Mr. Phillips, *“ the ve-
locity of the flow is insufficient to carry away the silt, sand,
and other solid substances which are washed into sewers
from sculleries, areas, yards, streets, and other places, these
materials become embedded and entangled with the excreta,
fat, hair, paper, and other matters, and form hard compact
masses along the bottom. Wide, flat, and extremely rough
surfaces are thus produced, which diffuse the flow, weaken
its force, and no flush of water is strong enough to tear it
up and remove the sccumulation. Hence it is of the first
importance to keep detrital substatces out of the sewers as
much as possible, This may be done by forming catch pits
under the sinks and gulleys, and emptying them direetly af-
ter every rainfall.  Where no such appliances are provided

or the emptying of them is neglected, detritus gets into the
sewers, causing putrifying matters to deposit, and foul gases
to generate and escape into the houses and strects where
the drains are improperly trapped and are unventila-

ed.”
——— — e C——

Bohomian Glass Bad for Chemical Analysis,

M. P. Truchot states thav glass vessels in which varions
liguids, and even pure water, are boiled give up by degreos
a small quantity of their substance, silica, potash, sods, and
lime. The analysis is the more erroncous the longer the boil.
ing is kept up, This, at least, is what results from the use
of glusses brought from Germany, and sold ut Nancy in 1873
und 1874.  Thiy fuct may be shown by boiling in & flask pure
water mixed with a tincture of red cabbage or sirup of vio.
lets, slightly reddensd by an acid.  Aftor boiling for a fow
minutes, the liquid turns green. Fronch glasses, with a base
of sods, are not sensibly attacked, and therefore do not offer
this inconvenience,

A PrysioLoo1oALl THERMOMETER —Dr, Edward Seguin
proposes u centigrade thermometer In which the zero point
shall be marked at + 87, oqusl to 498" Fah., the nominal
temperature of tho body,  Deviation of the mercary from
this point would be understood at once s Indicating irrugn-
lurity in the system, by persons who might not be aware of
the tempersture as above montioned

but elsewhere, Fig. 10 must be considered to show muny ad-

—————————

A Brillinnt Light,

Professor John Spiller communientes to the Lo ndonPhotegyn.
graphic Socioty the following mothod for a tem porary Hyly
of great power, useful for photo and other purposes ;

« When common salipeter (nitrate of potassium) is hoated

to a temperature somewhat beyond the point of fusion, In
hard glass tube or porcelain eapsule mounted over & spiri
lamp, and small pleces of sulphur are thon successively in
troduced. a deflagration ensues, accompanied by the emis:
wion of an exceodingly brilliant white light, which is maln-
tained s long 8 any of the sulphur remaing fonting au o
molten globule in the Huid nitrate.
. “The cost of this light ix
very trifling, both ingredients
being remarkably cheap, Ope
ounce of niter welted, and fod
with sulphur at the rate of
olght or ten grains st a time
will koop up s brilliant light
for about ten minutes, at the
cost for materinls of one cent;
but it must bo confessed that
the wear and tear of appars.
tus, from the intensity of the
heat, ndds to the cost of pro.
duetion.

“To gunrd agninst fracture
or notual perforntion of the
glass during the course of the
experiment, it is necessary to
provide a tin tray into which
the fluid contents of the flask
may drop in case of accident,
An ordinary spirit lamp is
found to give sufficient heat
to welt the niter and start the
reaction ; when once the light
is produced, the spirit lamp
may be removed, or the holder
supporting the flask turned
aside. Short lengths of stout
‘ combustion tubing,' closed at
one end, serve exceedingly
well for making the experi.
ment, this kind of glass being
so difficultly fusible. If iron
capsules be employed, it is only
possible to work with the top
light, which may, however, be
reflected toany required angle;
and with porcelain crucibles .
much of the effect is lost by
the partial opacity of the ma.
terial. In the event of the
piter-sulphur light being re-
quired to be maintained for a
lengthened period, it would, of
course, be desirable to provide
some kind of chimney to carry
off the geseous products of
combustion, or absorb the sul
phurous acid with peroxide of

nese.

“ With respect to the actinic
value of the light, I find that from three to five seconds’ ex-
posure, aceording to the density of the negative, is sufficient
to give a collodion transparency at a distance of a foot from
the source of light, when produced on » small scale. The
maintenance of a constant degree of intensity is, perhaps,
one of the peints open to future improvement,

‘I have tried the use of nitrate of sodium in place of the
ordinary saltpeter, and experimented with various metallic
sulphides and finely divided metals; but none of these an-
swered so well as the simple attack of sulphur, in the form
of roll brimstone, by melted niter. Their spectra also ap:
peared to be more limited. With the chlorate of potassium
and sulphur a light of dazzling brillisncy is emitted ; but the
deflagration is very violent, and white fumes nre given oft by
reason of the greater volatility of the chloride of potassium
—a by-product in this reaction.

“In conclusion : I haveonly to atate that no claim of novel-
ty is set up for anything beyond the photographic use of the
nitro-sulphur light, the light itself having been shown a5 &
lecture experiment certainly s far back s the year 1847."

ricoe
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LRICHIRE concesrs

A Gront Xeo Slido,

A correspondent of the SCLENTIFIC AMBERIOAN, who resides
in Norway, states that, in the eastorn part of that country,
large quantities of ice are gathered and stored in the ordinary
manner during winter, for shipmentabroad, Lastsummer &
company tried to make the vast glaclors near Eergen supply
the ice; to that effect a shoot made of spars was built, start-
ing at an altitude of 2,200 feet, running down to the fjord,
the whole length being 8,000 feet; the incline varies from
1in8 to1ind feet. At the lower end, the shoot runs
lovel for a short distance and terminates in u shed, at which
tho vesselsare Joaded. The blocks of ice make the run in
4 minutes, although the speed is checked at several places.
The sverage velocity of the ice blocks is 24 miles an hour.
The ice is of u fine quality,and the supply is, of course, next
to inexhanstible, V

By rubblng metallie nurfn;oa with soda amalgam, 4“
pouring on u solution of chloride of gold, gold 's taken up
by the amalgam ; and it is only necossary to drive off the mer

cury by heat,toobtuin s gilded surface that will bear polishing
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NEW CHILIAN ARMOR CLADS,

‘The Chillan Government two years sgo requested Mr.
Reed, M. P, of England, to prepare a design for an armor-
clad vessel whoss tunnage should not bo more than about
2,000 tuns builders' measurement ; to have 9 inch armor at
the water line; to have soveral 124 tun guns with groat com-
mand of fira on bow, broadside, and stern; and to have a
measured mile spoed of from 124 10 13 knots, with twin
serews. To (ulfil all these conditions, which wern quite un-
precedented in a rigged, sengoing ironelad, Mr, Reed prepared
adesign of a vessel of which the following are the leading
features: The length botween tho perpendiculars §s 210
feet, the extremo breadth is 45 fect
9 inches, thoe depth in hold is 21 feet
8 inches, the tunnage being about
2,0824¢ tuns (builders’ mensure.
ment), The draft of water forward
ds 18 feot 8 inches, aft, 10 feet 8
inches, and the mean draft, 19 feot 2
inches, The hightof the port sill
from the load water line is 7 feet 6
‘inches. The armor 89 inches thick
at the water line, protecting the en-
gines and boilers, 8 inches thick in
wake of the gun slides, and of vary-.
ing thicknesses elsewhors on the
sides and on the athwartship battery
bulkheads. The usual amount of
taper Is given tothe thickness of the
armor on the belt forward and aft,
Behind the armor the teak backing
is from 8 to 11 inohes in thickness;
with the ordinary arrangement of
longitudinul girders worked on the
two thicknesses of plates behind
armor, tho lntter being supported by

Fostal Palacos on Wheols,

Threo cars, styled the * Palace Drawing Room Postal
Cars of Now England,” have just been completed at Allston
for the Boston and Albany Ratlroad Company, They are
sixty feot in length, the longest on the road, are constructed
of the cholcest materinly, are finished In hard wood in natu-
ral colors, and are provided with all the modern improve.
ments ingenuity could suggest. A large and novel lamp,
manufactured by the company, and having four burners and
four large rettectors, is suspended from the roof of each car,
giving ample light.  About twenty fect in length of each ear

is partitioned as a store room for through mails, while the

10 inch frames placed vertically on
the ingide of the plates behind nr-
mor,

The armament consists of six 12}
tun guns, manufactured by Sir W,
Armstrong and Co.  These guns are
placed in a central armor-plated bat-
tery, armanged ss shown in our en-
graving, The peculiar recessing of THE
the sides of this battery mokes it
possible for the two fore guns to command o range of 98°,
namely, from right ahead to8" abaft the beam—the two nfter
guns to commnnd a similar range of 98" from right aft to 8°
before the beam—while the two middle guns command
range of 85, extending between 20° from a right-ahead fire
to 15" abaft the beam. It can also be easily seen from the
sketeh referred to that the three guns on either side can be
readily combined in a broadside fire, while the four foremost
guus can be worked so ss to form a powerful combination
for firing ahead. Altogether, then, every point in the hori-
zon is commanded by these six guns in a small and compact
battery.

The speed of the Almirante Cochrane, the first of two ves-

sels recently completed, at the steam trial, was very nearly
12 koots, and this was easily sustained continnously when a
strong breeze was blowing and the sea rough. Under favor-
uble circumstances it is fully expected that the speed would
be & little over 13 knots. The engines of the most modern
compound type, of 500 nominal horse power, with horizontal
cylinders, are manufactured by Messrs. J. Penn & Son, for
both ironclads. The weight of the conl carried in the
bunkers is 240 tuns, and provision for additional coal is
made,
These vessels are also supplied with a good spread of can-
vas, which is distributed, as shown in the engraving. This
will allow them to be independent, to a certain extent, of
their coals and machioery in going long distances, and they
will have all the advantages that nautical men claim for
sails to keep vessels out of the trough of the sea in case both
engines got disabled, The chances of such an event hap-
pening are, however, remote.  The chief object in providing
the sails in these vessels ix no doubr the saving that they
effcct in the coals; and as the rigging in no way interferes
with the range of fire, as it inevitably must in a vessel with
turrots, there were several reasons in favor of their adop-
tion.

The hull of the vessel is built of iron upon the bracket
frame and longitudinal system, and an inner bottom is firted
thronghont the whole length of the engine and boller room,
a4 in the most recent ironclads of the British navy. The main
deck outslde the battery is plated with three quarters inch
plating worked on the beams, the deck planking belng worked
an top of the plating, This gives protection to the maga.
zinos, shell rooms, ete., from a dropping fire.

A vory interesting fosture in the designs for these armor-
cluds In, that notwithstanding the double recessed form of
the #ide at the hight of the muin deck, the top sides along
the upper decl are so arrangod that they present n fair ourved
Iine to the eye, und so lmprove the appearance of the vessel
on deck, very much from what it would have boen had the
rocesson of the muin doeck not been worked out,  On the up-
per dock bridges, the oye sees only the usoal fulr sides of an
ordinary ship.

All the compartments of the double bottom, says Engineer-
fng, from whose pages wo seloot the engraving, are made
watertight ; the athwartslip bulkheads are proyided with
watertight doors, the iron platforms are also made water-
tight, and pumps, In connectlon with a nystem of pipes, are
fitted so a8 to command each and every watertight compart-

CHILIAN IRONCLAD ALMIRANTE COCHRANE.

remaining space is divided into sections devoted to different
purposes. The section in the mwiddle is intended for letter
sorting, another section is specially designed as & newspaper
department, and still another section is used as a receptacle
for bags, and is provided with racks, hooks, and other conve.
niences for facilitating the makiog-up of the mails. Each
car Is provided with water tanks and set bowls, similar to
those in palace passenger cars. In the letter department of
each car are four hundred and seventy boxes with wire net-
ting bottoms, which prevent accumulation of dust, while the
newspaper department of each has twenty-seven boxes, and
the whole are lnbelled with the names of the postal stations
and the principal postal routes in the country. When leaving
Boston, these cars each require four clerks or route agents;
but when returning to Boston, only two clerks are requisite,
These cars make runs of four hundred miles a day, but the
postal clerks only ron half that distance a day.—Boston
Adrertiser,

MR. SETH GREEN'S NEW SPAWN-CARRYING DEVICE.

We mentioned recently & novel invention of the well
known pisciculturist, Mr. Seth Green, by which almost any
number of fish eggs can bo safely transported and hatched
in any spare room of a person’s house, requiring but & pail
of water daily and no special attention. The inventor states
that spawn can be carried for a journey of one hundred and
thirty days without loss or Injury.

The apparatis consiats of » simple wooden box, of a con.
venient size to be earriad In the haod by means of the handle
sbove. Its jointsare coyered with tin, Inside are numerous

small trays mado of wood, covered below with canton flan
nel.  The upper Lray, shown in the funvgmuml'. is provided
with a hinged cover of the same materials, The spawn Is
placed npon the bottom of the trays, together with moss or
sonwood, and kopt molst, The tempersture of the room may

—

bo o regulated that the spawn can be hatched in from fifty
to one hundred and fifty days. Brook tront, salmon trout,
white fish, and salmon eggs have been transported with sue-
cess, over long journeys, by this means,

Vegetable Camp Vollowers,

Since the Franco-Prussian war it appears that a large va-
riety of vegetation, formerly Indigenous to Germany, has
made its appearance and become neelimatized in French soil.
No less than 168 new species have been found, and a re-
markable conflict is going on between the natives and the

invaders, The former, more robust and better suited tothe
climate, are defending their right to
existenco  with mueh greater suoe-
cesn than did the owners of the land
on which they grow. On the plain of
Bellevue, it s stated that, out of the
great number of foreign vegetables
which sprong up in 1871, hardly
two species now remain, It is curious
to compare this fact with the opposite
condition of affairs in New Zealand
and in the Pacific islands, where
European plants are crowding ont
the aborigines, and even the people
themselves aro unable to hold their
own against the stranger race.

The Geographical Magazine gives a
number of remarkable instaneces in
which vegetables have—ns in the ease
firat above noted—followed the move-
ments of urmies. Some of these ex-
amples are extraordinary and well
worthy of more extended botaniesl
investigation than they seom hitherto
to havereceived. In their forays over
Europe during the sixteenth and
seventeenth centaries, the Turkish
armies earried with them oriental
vegetution. Up to the present day
the ramparts of Pesth and of Vienna
are covered with plants of Eastern
origin. In 1809 a plant peculiar to
the south and center of Europe, the
lepidivm  draba, commouly called
whitlow grass, was introdoced into
England, where it was hitherto unknown, by English troops
returning from the dissstrous expedition to Walcheren Is.
land, on the Dutch coast. A portion of the srmy was disem-
barked at Ramsgate,and the straw from thelr bedding was
thrown inte an old marl pit belonging to a Mr. Thompson.
The plant grew and spread in great profusion over Thanet
Island, where, for a long period, it has Leen known as
Thompson grass,

In 1814 the Russian troops carried with them herbs from
the banks of the Dnieper and the Don into the valley of the
Rhone, and even introduced the vegetation of the steppesinto
the environs of Paris. Several of these species still exist,
perfectly acclimatized.

In 1872 the attention of French scientists was called to the
fact that a number of plants, belonging to the Algerian flora
and which served as forage for the French army in that col.
ony, had made their appearance about the camps in France.
Near Strasboury, 24 species peculiar to African soil were
found in a single bale of hay mown in the vicinity.

The latest contribution to eurious information on thissub-
jeet is found in a recent paper by Sir Bartle Frere, in which
he mentions that the date tree, which is found on the coast
of Mekron, in Africa, isconfined to & narrow region. Inquiry
into this leads him to give credence to the tradition that the
tree was brought thither by the soldiers of Alexander, xfter
thelr return from India,

-
The Middle Park Coal,

Professor . J. Mallett says it possesses much in common
with the recently discovered mineml ealled albertite, a species
of solidified petrolenm, and also with what is known as for-
banite. These two varieties are highly valued by gas mann.
fucturers, who mix from five to twenty per cont of these bitn -
minous compounds with less bituminous coal,thereby greatly
Inereasing the yield and quality of the gas. It resembles the
former in the large amounts of gas and tarry oil it yields
(which may prove as valuable as that derived from albertite),
bat differs from it in being heavier—the specifie gravity of
the albertite being 1000, while this is 1'328-~alse in yielding
no soluble products when trested with bisulphide of earbon,
spirits of tarpentine, ether, ote.  From torbanite it differs,.in
not crackling in the fire, in being much heavier, and in melt-
ing and Intumescing when heated,  Analysis shows it te
contain In one hundred parts 602 por cent of water and
moixtnre, 8095 per cent of volatile matter (gas and tarry oil),
54708 por cont of fixed residue, conlsting of coke and ash,

A Colliston In MidAlr,

Land and Water relates a very curious incldent of a col.
l{slon between two wild ducks in full fight. Whilst recently
whooting on the dykes in Norfolk, five ducks were Hushed
out of shot; and while the gentleman who was on the look.
out for them wus watehing thele fight, in the hope that they
would piteh again, two of them were observed 1o como into
violent colliglon, one falling to the ground, It was so com-
pletaly stunned that it was picked up by the gentleman in |
question, who found 1t 10 be & fine mallard, which, on ex-
amination, was discovered to have lost one eye, It having
boen previously destroyed by aceldent or digesse, No doubt
the loss of this organ was the cause of the very aingular
opcurrence,




A Strong Gunpowder,
To the Editor of the Seientific Americon :

Those who are familiar with tho properties of chlorate of |

potassa know that it cannot be employed as & material 1o gan-

powder, as it explodes under friction. Recent oxporiments,
however, have convinced me that, under certain provisions,
tho salt may bo used.  For the experimental purpose the fol-
Jowing directions are followed : Three things aro employed,
namely, chlorate of potassa, gum arabic (propared in the
manner to bo doseribed), and charcoal. Take gum arabio
pulverizod, add to it half its weight of blnck oxido of mag-
anese; mix thoroughly : place in & glazed stoneware retort,
and ndd strong nitric acid, dituted, and apply heat, Continue
the hoat until the mixture becomes a thick, tenacious mass;
then pour off into shallow porcelaln dishes, and evaporate to
dryness. A thick, glucy, resin like mass will remain, and
hero extreme care should bo observed : forif the evaporating
heat bo in excess, the substance will ignite like gunpowder,
When the gum is prepared, mix in the following proportions:
Chlorate of potassa, 1 0% propured gum, § 0z.; charcoal,
170 graing, Heat
which will not ignite under the hnmmer, as chlorate of pot-
assa will when mixed with sulphur: yet, when ignited, it ox-
plodes with more violenco than ordinary niter gunpowder.

I remember flling a gun cartridge with it, and discharging
it. The hammer was driven back with such foree from the
recoil that the lock was injured. Whether this arose from
some impediment of the bullet's progress through the cham-
ber, or merely from the force of the oxplosion, I leave for
others' consideration.

The manufacture of it appears simple; but it should be
remembared thst, in the proparation of the guam, if it be too
much or not sufficiently evaporated, the powder will be a
failure. Whether the above powder will stand the friction
produced in grinding in a powder mill, I am unsble to say.

Philadelphis, Pa. ELLSTAGLE.

Cheap Galvanic Battery.
To the Editor of the Sciontific American :

1 am using & battery much cheaper and (I believe) more
permanent than the one described in your paper of January
30, It was set up by an Englishman in my employ, of the
name of Baron, two years sgo, and I have used this kind of
battery ever since. It consists of a cylindrical glass vessel,
vight iaches deep and about tho same in diaxmeter. On the
bottow of this vessel, u circular sheet lron plate is placed,
with an insalated wire extending from the plate over the top
of the jar. This plate is covered to the depth of one or two
inches, with sulphate of copper. Another iron plate is sus-
pended above the sulphateof copper, and soft water is poured
in until the upper plate is covered, to the depthof one or two
jnchex. Thus made up and the circuit completed, the bat-
tery will come up to its power in two or three days; but if
needed to work at once, an cighth of an ounce of sulphurie
acid should be added. The plates must be arranged hori-
zontally one sbove snother, and both must beof iron. If the
upper plate is a guarter of an inch thick, it will last a year.
These iron plates work just as well as zinc and copper, and
¢an be had everrwhere at a trifling expense. W. H S.

Philadelphis, Pa.

Small Steam Engines,
To the Editor of the Scientific American:

The articles concerning the performance of small steam
engines, which have appeared in your journal, are particu.
larly interesting, and I'hope that further communications on
the subject will be published.

Some time ago I tried an exporiment with a two horse
power engine, in order to ascertain how it compsred with
the power of a horse. The latter, working in a treadmill
sttached to a 22 inch circular saw, was two hours in sawing
a cord of pine wood, making four cuts and five sticks. The

attacked 1o the same saw performed the same amount
of work in just forty-five minntes ; the cylinder was 3} inches
in dismeter by 6 inches stroke. Steam pressure was 35 to
40 1bs., and the revolutions of engine about $00 a minute,
The power was transmitted through a 4 inch belt running
from a 19 inch balance wheel on the engine, directly to the
pulley on the saw. The horse could stand the work only
part of the day at a time; but the engine was good for it
overy hour in the day and every day in the week.

Waltham, Mass. Geo. F. SHEDD,

il Dams,
To the Editor of the Beientific American:

Allow me to add a few facts to the communieation pub-
lighed in your issne of January 28,

A dam of about 120 feet in length, ncrogs s small stream
which was at times strong and rapid, had originally been
built of flattened timbers, laid np in the form of a crib, and
filled in with gravel; it thus constituted & bridge, except
about 30 feet for waste water, which regularly flowed over,
Year after yoar the gravel would be washed out by the
water making its way between the timbers, causing lenks
and requiring an annual expense for repairs, In 1810 I re.
moved the timbers on the lower side of the dam, and dug
about 8 feet deep to the Lard pun for u foundation B feet
broad, upon whichi a wall was carried up, 18 feot high, § feet
thick at bottom, and 4 feet at top, the slope being wholly on
the lower side. Tmmedintoly against this wall on the uppor
#side, & puddling of clay was carried up, the whole hight of
the wall, along with the general filling for the bridge and

gontly in an oven, and a powder is made |

Feientific dmerican,

dam. In this clay puddling, broken stone was 1aid as in ma-
cadamizing & road ; the stones were broken on the work itself,
wo that it was thoroughly pounded together. One year ago

| Jast saanmer, | saw that dam again (54 years after its con-
| struction); 1t was still in good condition,except that the stone

had erombled from the effects of frost and weather.
The polut of improvement that 1 would suggest is the pud-

dling and broken stone upon the upper side of the wall, a8

an offoctual safeguand against leakage from the pond above,

and consequont security against undermining from t.lml

source. 3 W
Canajoharie, N. Y.

Singular Mathematicnl Fact,
70 the Kditor of the Seientific American:

Under the above heading there appears in the SCIENTIFIC
AMERICAN, for Fobruary 18,a rule for multiplying numbers
by 5. There ix nothing singular about it, as it is virtually
wultiplylng by 10 and then dividing by 2, which is equiva-
lent to multiplying by 5. The rule might be more simply
and clearly stated thus: Annex a cipher to a number, and
divide by 2.

There is no end to these ** dodges " for abbreviating arith.
motleal procosses. A convenient one, which I do not recol-
loct to have seen in print, is a short way of squaring num-
bers ending with 5. It may be concisely stated thus: Multi-
ply the tens (that is, the number with the Tast figure cut off)
by the tens plus one, and annex the figures 25 to the product.
Thus, to square the number 25, multiply 2 by 8, and affix
05, making 625. To square 195, multiply 19 by 20, and affix
a6, or 88025. Any number of two figures can obviously be
squared mentally. Thus 75*=7 X 8 (or, really, 70X 80) 2=
50625,

For alonger number, the work will stand thus:

43(5 6115

4315 81[o
172 122
172 61
1892)25 73225

This process may be readily explained algebraically. The
square of @+ 5 (@ representing any number of tens) is a*+
102+ 25. But a*+10a=a(a+10); that is, the product of
the tens into the tens plus one ten.
When I first learned this rule, many years ago, it did not
oceur to me that it wounld often be of use; but I have found
since that one dees often have occasion to square numbers
ending with 5,and the rule hassaved me nota little time and
fi g. R.
Cambridge, Mass.

Experiments with Honey.
To the Editor of the Seientific American:

The crystalization or candying of honey has received
much study from apiarians; and & remedy has been songht,
with no successful results. Light evidently has considerable
influence upon this condition of honey,and placing the honey
in = cool dark cellar for preservation has been many times
recommended.

During the past autumn, I have experimented as follows:
Iput upsix11b. cans of beautiful linden honey, being care-
ful 1o msake it into one homogeneous msass by stirring. It
was thrown from the combs by an extractor on July 20, and
putinto cans on Aungust 1. The cans were placed respec-
tively as follows: one in a dark, dry cellar, one each under
shades of red, yellow, green, and blue glass, and the sixth
can in full light. On November 8, the honey in the cellar
candied to & white. November 22 to December 10, honey
under colored shades candied, first in the red, next in tle
yellow, green, and blue; while the honey in full light re-
mained transparent until January, when it soon candied after
exposure to intensely cold weather. From my experience
an equal temperatare would preserve certain kinds of honer,
while other kinds would candy under almost any circum
stances.

I think that candied honey, instead of being looked upon
with disfavor, should be recognized as evidently pure. I
hope, however, that the above experiments will lead others
to follow up the light theory with beneficial results.

Hartford, N. Y. SCIENTIFIC.

A Match under the Microscope,
To the Editor of the Bcientific American

Those of your readers who are fond of investigations with
the microscope will find a beautiful object in the head of an
ordinary parlor match.

Strike the match, and blow it out as goon as the head has
fused gufliciently to cause protubcrances to form on it; on
that part of the head which took fire first, will be found a
white, spongy formation, which, under the microscope and
with a bright sunlight on it, has the appearance of dinmonds,
crystals, snow, frost, ice, silver, and Jjet, no two matehes
giving the same combination or arrangement,

Tarboro, N, C, H. A, WALKER,

A Rallrond on the Xco,
To the Editor of the Seientific American:

The invention mentioned on page 85 of your currént volume
of a railroad on tho ice, 8 0 powerful effort of genius, and
will do credit to Duluth; but, why use rails? Put o spiked
tyreon each driver of the locomotive, remove the bogie, and
put in its pluco n palr of sled runners fitted with steering

gear, mount ull your cars on runners, and--clear the
track!
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No rails will bo left behind to absorb the heat of the sun
and sink through the lce, or to belost by a sudden thaw, or
to be Iaid and removed, All this expensive track businesy
will be saved. Duluth thought to save the grading, ete. bat
didu’t think far enongh. That city can just as ensily save
the rails and spikes too,

Permit me to thank you for the beautifal and convenlent
shape in which your paper now comes to band.  Old us it i
as a publication, it seems to renow its youth, and to become
brighter and better avery year. C.ET.

Washington, D. C.

x

The Transportation of 'Concentrated Sulphurie
Acld,

The danger attending the transportation of concentrated
selds renders it desirnble to manufacture them as near the
place of consumption as possible ; but this is not always
fonsiblo—the acld must be transported. Tts power of de.
stroying both organic matter and the metals (except lead), in
case & carboy breaks, is well krown, Other phenomena, not
so well known, have also boon noticed, and are worthy of a
brief description. A boat plying upon the river Rhine was
Iaden with 600 carboys of sulphuric acid of 66° Baumé, and,
owing to some misunderstanding between shipper and re.
ceiver, was obliged to remain laden for six or seven months,
Some of the carboys were broken, by the rolling of the vessel
or other cause, and the acid escaped into the hold of the
veasel. Of course the wood work with which the acid came
in contact was charred, and the iron nails, ete., were dis.
solved, endangering the safety of the vessel, which began
to leak. The remarkable part of the story is yet to come:
The iron work on the deck of the vessel was injured without
having been in contact with the acid, and the boatman, whe
slept in the room where the acid was stored, wus attacked
with a severe inflammation of the eyes, and suffered from
asthmatic difficnlty.

Dr. H. Vohl conjectured that, through the action of the
acid upon the straw and other packing, and upon the wood-
work of the vessel, some volatile organic acids were pro.
duced, as well as sulphurous acids. To test the correctnessy
of this surmise, he placed two pounds of cut straw in a large
tubulated retort, and poured upon it just emough acid of
66° Baumé to moisten it. Heat was at once produced, the
straw was carbonized, and suffocating acid vapors were
evolved. No sulphurous acid was detected by the odor. A
glass tube was inserted through the tubulus, reaching almost
to the mixture; the gases were drawn, by means of an aspi-
rator, throngh a solution of pure caustic potash, the opera-
tion being continued for four hours. An analrsis showed
that, in addition to small quantities of chlorine and sulphu-
rous acid, & considerable amount of acetic, formic, and meta-
cetonic acids had been absorbed by the potash. After the
mixture of sulphuric acid and straw had been standing two
days, the volatile acid products were examined, and it was
then ascertained that the quantity of volatile organic acids
had diminished, and that of sulphurous acid had increased.
At the end of four days, the quantity of sulphurous acid was
sufficient to be detected by the odor.

The same experiments were repeated with basket willow,
pine and oak shavings, ete., with similar results. These ex-
periments were all made at the temperature of about 50°
Fal., without artificial heat. There is no doubt that, when
concentrated sulphuric acid comes in contact with straw,
wood, or other organic matter at ordinary temperature, vola-
tile organic acids and sulphurous acid are developed in con-
siderable quantity. In the case above deseribed, these acid
fumes, no doubt, attacked the iron parts of the vessel and
made the boatman ill. Hence it is dangerous to sleep in &
room where this acid is kept or travsported, unless special
care is taken to secure good ventilation.

— -~ ———
Photographlc Parasols and Wearing Apparel.

Among recent applications of photography is the imitation of
lace, by photo printing on parasols  The Photographic Nets,
speaking of one example, says: Every fiber of the lace was
shown with extreme sharpness.  So perfect was the result,
indeed, that, unless one touched the parasol, it was impossible
to believe that the lace was not actually a tangible reality.

The same process is now being further employed for print-
ing handkerchiefs and shirts; and we were fortunate in seeing
the other day some examples of what can be done in this deli-
cate fancy printing process. Some handkerchiefsshown us
had at the cornertwoor three butterflies most charmingly im-
pressed, the images having evidently been taken direct from
the insects thomselves  Other fabrics had sketches, evidently
reproductions from woodcuts and engravings, obtained and
printed by  photo-mechanical process, all of them being of a
most delicate nature, such as could hardly be secured from
blocks on lithographic stones.  Photographic portraits of va-
rious kinds wero also to be seen impressed upon fabrics in the
sume way ; but these, perhups, can searcely be called novel-
ties, neither was the result 5o successful us in the case of the
other objects we have mentioned.  The prints were undoubt-
edly all produced by fatty ink, und would, no doubt, be very
permanently printed upon the fabric. This method is much
simpler and more satisfactory than printing in the ordinary
way by silveraalts; for very great care has to be exercised in
the latter case, and fallures ure fur from unfrequent, the dress-
ing in the fubric being mostdiflieult to remove and apt to dis-
color the silver print.  Moreover, there are the troublesome
operations of salting and ulbumenizing, and flattening the
stuff, which is by no means an ousy proceeding, any more than
the examination of the priut {n the pressure frame. This

photo mechanieal printing upon fabrics is certainly an art to
be cultivated




FEBRUARY 27, 1875.]

PRACTIOAL MECHANISM.
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Nuynee XVILL
Y JOKHUA ROSK.

MOVEMENT OF THE PISTON AND THE CRANK.

To resume, then, we find that, under & maximum of steam
lap, the valve permits, as beforo stated, the steam to exhaust
too carly in the stroke, and that, to remedy this defect, wo
have no alternative but to add lap on the exhaust side of the
valve. To do this, however, wonld reduce the exhaust open-
ing of the eylinder exhaust port ; hence some alteration in the
proportions of the openings i necessary to enable us to ac.
complish ourend, which alteration is in muking the cylinder
oxhaust port more than twlee the width of the steam port,
since oxhaust lap can only bo usefully employed under such
conditions. In order to show the benefits due to exhaust lap, we

‘will ngain alter our engine, glving the steam side of the valve

an additional one sixteenth of an inch of lap, and placing
soven sixteonths of lap on the exhaust side ; hence our next
oxperimental engine will have the following dimensions:
Steam ports seven eighths of an inch wide, ribs (or bridges)
‘ench five cighths of an inch wide, cylinder exhaust port two
and one quarter inches wide, exhanst port of valve two and
five eighths inches wide, steam lap fifteen sixteenths of an
inch, exhnust lap soven sixteenths, travel of valve three and
nine sixteenth inches, eccentrie rod twenty-three and three
quarters inches long.

The only disadvantage arising from these alterations will
be that, in consequence of widening the cylinder exhaust
port, we have thrown the steam ports wider apart, and have
hence had to widen the valve, and therefore to increase the
area of the back of the valve upon which the steam acts,
pressing the valve to its seat; so that we have proportion-
ately increased the friction due to moving the valve under
its pressure; unless the valve is balanced, in which case the
increase of area makes no appreciable difference. We have,
on the other hand, shortened the length of the steam pas-
sages to the amount to which we have widened the cylinder
exhaust port, and gained several other important advantages,
a4 the following tables of movements disclose:

TABLE NO. 15,—FRONT STROKE,

ﬁw Port of Plston moved Port open
ine} inchos fnch
1 5-8 7 7-16
2 34 8 14
N 84 918 closed, and ex-
4 4 34 " pansion begins
5 11-16 11 3.4 Closed, but ex-
8 5-8 bare pansion ends
2 exhaust port
open 9-16 inch
ot TABLE NO. 16.—BACE STROKK.
Platon moved wan mh:bme:v“ hﬁgf‘
1 3-4 6 7-16
2 78 7 14
3 78 8 closed,and ex-
4 34 pansion begins
5 58 113 closed, but expan-
sion ends
12 exhaust port
open 58 inch

In the table No. 11 given in our last, we find that the
widening of the cylinder exhaust port and the addition of
lsp on the exhaust side of the valve has retained the steam
in the oylinder during three elghths of an inch more of the
piston movement in the front stroke, and during one half of
an inch more in the back stroke than was previously the
case ; and further, that we have used the steam expansively
during balf an inch more of the front and during seven
eighths of an inch more of the back stroke than in our last
engine, the steam supply in the front stroke having been cut
off a triflv earlier and the expansive steam retained longer in
the eylinder, In the back stroke, however, the steam sup-
ply is cut off five eighths of an inch earlier in the stroke and
the expansive steam exhausted half an inch later in the
#troke, 50 that the back stroke has been benefited far more,
by the alteration, than has the front stroke.

‘We shall find, however, on examination that the average
width of the port opening for the admission of steam has
been slightly reduced ; this, however, is not of great conse-
quence, since the ports have (as before stated) a larger area
than they require when in operation as steam ports; so that,
if the exhinust is found to be us free as before, the last alter-
ation of our engine will have been beneficial in every re-

spect.

TABLE XO. 17.—EXHAUST OF STEAM AT FRONT END,
Plston Exhaust A, Cylinder Exhaust B,

m (Fig. ’:‘5&"’"‘ (Fig. 81.) upen
1178 1.8 115-16
12 9.16 1016

Return stroke
1 7.8 34
2 7-8 58
8 78 5.8

1 7.8 84

5 7.8 78

6 78 11-16

7 7-8 114

8 5.8 112

0 516 113.16
034 closed, and steam cushions.

In order to obtain the average exhaust opening during the
tho stroke, we must of course, at each inch of piston move.
ment, take the port opening of A or B (as the case may be),
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which I8 the smallest ; commencing, then,when the piston s |

at the ond of tho stroke, n caloulation will givo us eleven |
sixteenths of an inch as the average vxhaust opening In eur |
last table, againgt ten sixteenths s thoe nvornge oxhnust

shown in table No. 13

TALLE KO. 18.—EXMAUST OF STEAM IN DACK END.

iton Exhaust A, A )
mgxg;l (rl"bx::'g Jpén fl"l';;é?;; 'oll:";n
1184 1.8 full L78
12 5-8 baroly 1 716 full
1 7-8 78

2 7-8 84

4 78 84

4 78 34

i) 7-8 18-16

6 78 78

7 78 11.1¢

8 13-16 114 full
0 1-2 19016
10 3-16 178
10 9-16 closed, and steam cushions,

The average exhaust of the above is one hundred and thir-
teen one hundred and sixtieths of an inch against the aver-
nge of one hundred and sixteen one hundred and sixtieths of
an inch, shown in table No. 14, which shows a slight loss in
our last experiment; this is, however, an apparent and not
a real loss, for the reason that, in our last experiment, the
steam was cut off earlier in the stroke,so that the quantity of
steam to be exhaunsted was less than in the former instance;
hence the exhaust opening, in our last experiment, when
considered with relation to the quantity of steam required to
pass through it in a given time, becomes greater than was
formerly the case. It will also be observed that the exhaust
in our last experiment is (in both strokes) more free during
the early part of the stroke, that is to say, from the first to
the fifth inch of the piston movement, than was the caso in
our previous experiment, which is a gain of great value,
since it is during that partof the stroke that the exhaust
opening is at its least, from the partial closure of the eylin-
der exhaust port.

In the front stroke, at the nine and three quarters Inches,
and in the back stroke, at the ten and nine sixteenths
inches of piston movement, the exhaust is closed so that
whatever steam,on the exhaust side of the piston, remains in
the cylinder at those points is compressed by the advancing
piston, and acts as a cushion to reverse the motion of the
reciprocating parts of the engine, easily and without noise
(in the same manner as the same end is obtained by giving
lead to the valve). Itis the lap on the exhaust side of the
valve which causes this partial closure and compression of
the exhaust steam (which is commonly ealled cushioning on
exhaust lap), and which effects a saving of steam, inasmuch
as it may be so proportioned as to enclose and compress suf-
ficient steam to just fill the steam passages with steam at
full pressure by the time the piston has arrived at the end
of its stroke ; so that,when the valve opens, no steam will be
required from the steam chest to fill such passages, and the
valve need not therefore be given any lead, which, in turn,
leads to another advantage, inasmuch as, to take the lead off
the valve, we must set the eccentric back so that its throw
line will be more nearly at a right angle to the center line of
the crank, and the variation in the valve movement (ex-
plained in Fig.58 and its accompanying remarks) will be less,
By taking the lead off the eccentric,we however decrease the
opening of the steam port during the first two inches of the
piston movement, which is a decided disadvantage, even
though the average opening of the steam port remains the
same In either case, because the closure of the port of the
valve is proportionately delayed.

The extreme limit to which the addition of steam lap, the
widening of the cylinder exhaust port, and the addition of
exhaust lap may be usefully employed is governed by, first,
the exhaust opening becoming diminished when the piston
ix at the end of the stroke and during the latter part of the
exhaust ; secondly, by the increased pressure of the valve to
its seat (already referred to); thirdly, by a proportionate in-
crease in the travel ; and fourthly, by the point in the stroke
at which the exhaust lap will close the exhaust port,and thus
shut in and compress a portion of the steam, on the exhaust
side of the piston, in the cylinder: it being evident that,if the
quantity of steam so enclosed be excessive, the piston will
compress it to such an extent 18 to make its pressare, by the
time the piston has srrived at the end of the stroke, greater
than iy the pressure of the steam in the steam chest, und of
course very much greater than the pressure of the steam on
the steam side of the piston (which has decreased in conse
quence of Its expansion), thus entalling a serlous back pres:
sure,and eausing the steam compressed in the steam passage
to be foroed back Into the steam chest 80 soon a8 the valye
opens., It is obvious, however, that if the valve has any
lead on it, this back pressure will be less than if there were
no lead, becauso the steam would be forced back into the steamn
chest sarlier, and therefore before it was compressed to so
great a degree; but in cither cuse sufficiont exhaust Iap to
cause such steam to be forced by the piston back inte the
steam chest would entall a loss of power from back pressure,
and place a severe strain on some of the parts of the engine,
asalready explained in our remarks on excessive lead.

To illustrate theso points let us alter our engine as follows :
Steam ports seven eighths of an inch wide, ribs five eighths
of an inch wide, cylinder exhaust port two and three quar-
tors inches wido, steam lap one and one elghth Inches, ex-
haust lap three quarters of an inch.

These alterations necessitate that the valve travel be in.

eronsed from three and nine sixteenths inches to four inches,

— - —————————
causing nn increase in the distance traveled by the valve,
and therefore in the power employed in moving it, of over
12 per cont (unless the valye be balanced).

Tho valve will now be eight instead of seven and one
cighth inches wide as before, causing it to be pressed to ity
seat with ovor 12 per cent more pressure than before, The
exhaust opening will be diminished as follows (those points
in the stroko here omitted not being affected by the chango)

TADLE NO, 19.—EXHAUST AT FRONT END,

it B e foeh
12 12 2
Platon returned 2
5.8 1-4
8 5-16 5-16
9 exhaust cloged, cushioning beging
TABLY NO, 20.—EXHAUST AT BACK END.
l'm’:l)‘t;'tlrctgrml z;lu't:‘lcr.hopqn m
12 0.8 14
Platon rotarned
34 1.8
8 0:16 1-4
0 14 1-4
078 exhaust closed, cushioning begins.

Here, then, we have o lnrge decrease in the exhaust open-
ings, and have cushionod on exhaust lap three quarters ot
on inch carller in the front stroke and eleven sixteenths
of aninch earlier In the back stroke: the other alterstions
being that the expansion of our new cngine will begin
at eight and three quarters inches of the front and at seven
and five eighths inches of the back stroke, that is to say, the
steam has been used expansively during five eighths of an
inch more of the piston movement during the front,
and during five eighths of an inch more of the back
stroke than was the case previous to the last ulter-
ation made in our engine. The effect of such & move-
ment would be to place an amount of back pressure
(due to cushioning on the exhaust slde to an excessive de-
gree) so great as to force tho valve off its seat and produce a
serious strain upon the engine, and to produce a back pres-
sure during the earlier part of the exhaust by cramping it.

Exhaust lap, sufficient to prevent the exhaust from taking
place too early in the stroke, is shown by our tables to be in
every way desirable; but when it is employed to cushion, or,
in other words, to answer the purpose of lead, great care must
be taken as to its proportion, which must, in all cases, depend
upon the pressure of the steam used, and the speed at which
the piston travels. With high pressures and speeds, a mini-
mum only of exhaust lap is permissible. Another effect of
exhaanst lap is to take some of the lead off the eccentric, and
to that extent to correct the irregularity in the points of cut-
off, expansion, ete.

It will be observed that the variation in the point of cut-
off at one end, a8 compared to the other end of the stroke, be-
comes greater in proportion to the increase of steam lap; and
there is no way of remedying this defect except we produce
still greater evils In other directions. Were we to equalize
those points of cut-off by giving different amounts of steam
and exhanst lap at one, as compared to the other, end of the
valve, we should increase the variation in the steam and ex-
haust openings,and cushion at widely differing points in the
stroke ; so that, when we have proportioned the steam lap to
cut-off at about three quarters of the stroke, and the exhaust
lap s0 a8 to leave the exhaust port open (when the piston is
at the end of the stroke) to the amount of abont two thirds
of the full widih of the steam port, we have obtained all the
benefits due to the employment of either of them, nor can
wealter the value to accomplish a gain in any direction with-
out entailing a loss in another.

If the cylinder exbhaunst port is twice the width of the
steam port, and no exhaust lap is employed, the valve may
have steam lap to about the width of the steam port; but if
the cylinder exhaust port is made more than twice the width
of the steam port, a proportionate amount of steam and exs
haust lap may be sdded. For locomotives, common propor-
tions are: Steam ports one and one quarter inches wide, rib
one inch, eylinder exhaust port two and one half inches,
steam lap one Inch, lead of valve three sixteenths of an inch,
travel of valve four and one half inches, exhaust Jap being
dispensed with, except it be sufficient to just prevent com.
munication between the steam ports when the valve is in the
middle of its travel,

Actinle Light,

The Atkenawm says: ** When the vapor of bisulphide ol
carbon is mixed with nitrlc oxide gas, the mixture, on ignl.
tion, burns with an intensely luminous flame of high actinle
power, but of only momentary daration, MM. Delachanel
and Mermet have, however, recently succoeded in produe.
ing & lamp in which this geseous mixture may be conven
jently burnt, and thus applied to photographic purposes.
The nitric oxide is generated by the sotion of fron on & mix-
ture with vapor of bisulphide of earbonj the mixed guses
are burntin a kind of Bunsen's burner, the products of com
bustion being mpidly carried off by wchimney. For the pur.
poses of the photographer, this new flame is said to be su
perior to that of the magnesium lamp, while it is estimated
to have twice the chiwmical powerof the oxyhydrogen flame,
and three times that of the electric light,

A¥ interesting phenomenon Is now observed in cuh&
Lily and Lake ponds, at Southington, Conn. Decompost

of vegetable matter on the bottom Is producing carburetted
hydrogen gas, which may be fgnited at this scason by apply-

ing & mutch at holes mado in the ice.

&
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RE-SAWING BAND SAW

The annoxed {lustration represents a new and improved
band saw, designed exclusively for re-sawing.  After soveral
years spent in experiments and trials, to construct a machine
for tho above purpose, Messrs, First & Pryibil, of 461 to 467
West 40th street, Now York city, a well known firm manu
fucturing band saws and other woodworking machinery,
have sncceeded in getting a machine giving full satisfaction,
and they have at present soveral of them
in oporation.

The capacity of the machine, shown
in the engraving, the manufacturers
state, is from 12,000 to 16,000 feet of
lumber per day. The hight of the ma-
chine is 10 feet; the whoels are & feet
in diamoter; the weight 1s between
4,000 and 5,000 1bs. The saw kerf made
is from {4 to, inch thick. and its
sawing space i« 80 inches, taking in tim.
ber 18 inches thick.

As lamber has become costly, it will
be seen that it is of great advantage to
use a thin blade; the saving of power is
also considerable. On hard lumber, the
saving amounts to more than the saw-
ing costs. The general construction will
be readily understood from the engra-
ving.

Further particulars may be obtained
by addressing the manufacturers as
sbove. On page 141 will be found an
advertisement of this machine, and a
copy of the manufacturers’ correspon-
dence with the Managers of the Ameri.
can Institute.

.~
On the Motive Power of Diatoms,

Professor Leidy, in some remarks on
the moving power of diatoms, desmids,
and other alge, stated that, while the
canse of motion remains unknown, some
of the uses are obvious. The power is
considerable, and enables these minute
organisms, when mingled with mud,
readily to extricate themselves aud rise
to the surface, where they msry receive -
the influence of light and air. In exam-
ining the surface mud of a shallow rain
water pool, in a recent execavation in
brick clay, he found little else but an
abundance of minute diatoms. He was
pot sufficiently familiar with the dia-
toms to name the species, but it re.
sembled navicwla radicsa. The little di-
atoms were very active, gliding hither
and thither, and knocking the quartz
and grains about. Noticing the latter,
he made some comparative measure-
ments, and found that the navicule
wonld move grains of sand a8 much as
twenty-five times their own superficial
area, and probably fifty times their own
bulk and weight, or perhaps more.
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A NEW PIE MARKER,

The form of this device is plainly shown in the annexed
engmaving. The stamping portion may be made of any de-
sired shape and of any suitable material. Its object is to
give an ornamental sppesrance to pies, cake, or butter, and
it will be found a handy little devies for the purposes,

It was patented Decembor 23, 1873, throngh the Scientific
American Patent Agency, to Mr. Thomas 8. Macomber, of

::::“m. N. Y., who may be sddressod for further particu.

Look well (0 the Jittls things, and the largor ones will take

Blectrical Reslytance of Varlous Metals,

M. Bonoit has measured with great precision the electrical
rosistance of variousmetals at temporatures from 0° to 860°.
Ho omployed both the method of the difforential galvanom-
oter and of the Wheatstone’s bridge, and for each metal
has measared several specimens.  The mean of these is

given in the following table, the second column giving the
resistance of n wire, 80°37 Inchos long and having a cross sec-

/é

RESAWING BAND SAW.

tion of 0°03 inches,in ohms, and column three the same quan-
tity in Siemens units. Column four gives the resistance
compared with silver:

Metal. Ohms, Stemens,
L R o Cam LA S 0154 0161 100
Copper, A s sl seintavas . 0171 0179 90
Slver, A (1).%5 2 onemse e vionn ‘0193 L0201 80
L by, e R S R e 0217 0227 7
Alniinnin, A2 e At 0309 0324 497
Magnesiom, H............... 0423 ‘0443 364
Zing, Al at 850°% . .ot iveiven 0505 0501 275
Za00; Hosy v mni snlonaie vve "DBOAL ‘0621 250
Cadmium, ..o ooteonnionds s ‘0685 0716 225
Brase:r AL (B) =, saivneisi donaat ‘0601 ‘0723 228
Steel, Avvvoveniiniiaciiiis ~10090 1149 14
a1 P R R e NS g A ‘1161 1214 133
Aluminum bronze,A. (8)..,... ‘1189 *1243 13
T e R R e ‘1216 1272 127
i 1984 1447 11-1
1575 1047 977
1831 1014 841
1085 2075 7760
Goerman silver, A, (4). .. ...vuee 2054 2775 680

MOrenrY. . v isissineratnaisna D504 1:0000 ™ 161
1'A, annealed; H, hardenod; (1) siiver *10; (2) copper 64'2, 2ine; 831, lead 04,
Un 0'4; (3 copper 10, aluminum 10; (4) copper 80, nickel 2, zino 25, X

These results, which are all taken at 0, agroe closely with
those obtained by other observers, M, Benoit has extended
his observations to n range of temperature much greater than
those previously employed for this purpose, IHo wound the
wire around a clay pipo inclosed in a muffle, and immersed
the whole in u bath of water, mercury, sulphur,or cadmium,
which was kept at the hoiling point by & Porrot furnace,
Constant temperatures of 100°, 360°, 440°,and 800° weore thus
obtained. Various temperatures below 860° were also obtained
by a mercury bath. The measures were also corrocted for
expansion, Plates annexed to his memoir, presented to the
Faculty of Sciences of Paris, show the results graphically.
They show that the resistance increases regularly for all
metals liko tin, lead, and zine up to their points of fusion,
This incronse, however, differs for different motaly.

. We no.
tiee that tin, thallium, endminm, zine,

. lond, uro found to-
gether in the npper part of the plate; at 200 to 280°, their

care of themselves

resistanco hag doubled, Bolow them are iron and steel ; for

the last, the resistance doubles st 180°, quadruples at 4807,
and at 860° s about nine times that at 0%, Palladiom and
platinum, on the othor hand, increase much less, and only
double their resistance at 400° to 450", Gold, copper, and
silver form an intermediate group. In general, the con.
ductibility decrenses more rapidly in a metal the lower its
point of fusion, Ironand stoel nre exceptions to this rale,
In alloys the varintion is nlways less than in their constitn:

Y onts, and this is espocially the cage with

German silver.
i s

A Curlous Artificial Fish,

A Spaninrd named Fernandez, suys o
contemporary, has constructed at San
Franciseo n submarine propeller, elaven
feet long, four feet deep, and four foet
wide, and resembling a monitor In its
genernl shape, A forward hatchway
opena into a cistern which will hold
forty gallons of water, introduced and
expelled by means of a foree pump in-
side the bont and under control of the
operator. The water passes in both in-
stances throngh a hole perforated amid-
ships under the keel. 'When the opera-
tor desires to sink his vessel he fills the
cistern with water, and when he wishes
to ascend he empties it. By means of
complex machinery, he is enabled to
steer his vessel in any direction, and
with remarkable rapidity, The hexa-
gooal manhead or trunk, which looks
like the turret on a monitor, is three
feet long and from one to two feet wide.,
It is closed over with a hatch cover held
down inside by two iron claws, which
are secured by iron rods. A slight pres-
sure on these rods in a given direction
instantly loosens the claws and the
hatch cover springs open. In this way
the inventor purposes escaping from
his boat,should anything go wrong with
the machinery. The manhead has five
small apertuares for light, four of the six
sides and the top having windows of
French plate glass. On either end of
the manhead, extending npward several
feet, are two wrought iron rods, intended
to facilitate the escape of the operator
in danger, who uses them to force him-
self from his place. To the aft rod is
connected a contrivance which makes
theupper section airtight, and the ope-
_ rator, can, by it, expel the foul air.
= -

IMPROVED AWNING.

The device herewith illustrated serves,
when raised in suitable position, ss an
awning for the exterior of a store; and
when lowered, may be used as a single
large shutter. The construction and ar-
rungement, as will be seen from the fol-
lowing description, ate necessarily suited to both purposes.

To a large inner setion, which is hinged directly to the
building, a smaller outer section is similarly attached. Both
sections are composed of a framework, the pieces of which
are set at right angles, so as to form square or rectangular
air chambers. TLe frame is covered with sheet iron, tin, or
similar suitable materinl, When both sections are let down,
as indicated by the dotted lines, the device forms a shutter
which closes the entire front of the store. When raised at

T it

e e

L ! e S 3 oo
an inclination to serve as an awning, the outer section is al-
lowed to swing from its binges for the purposes of a sign,
The invention I8 simple and convenient, and, doubtloss,
will be found an economionl substitute for the applinnces
which it is designed to replace, Patented Decembor 1, 1874,
to Martin Stonchocker, of Streator, La Salle county, I, to
whom letters for further information may bo addrossed,
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Manufmeture of Extract of Indigo.

To make what is genesally ealled sour extract of indigo
wix 5 1bs. of best Bengal in ligo in 80 Iba. of strong oil of
vitriol. Lat it stand five days; then put it in a taband add
40 gallons of bLoiling water to it; then filter while hot
through strong felt cloth. The filters are usually made
this way: A frame like a table top, 8 yards long, 2 yanis
wide. Thix frams is divided inw four filters,
wood across are put on the top and made to fit the holes
(the shape of bowly, with small holes perforated in them)
then the felt cloth i put on the top, and the liguid is put on
the filtor and filtered through, The sediment at the
usod to color pottery molds: that which runs through Is
putins tab, and 40 1bs, of common salt added, Digest for
six hours; then put on the filters again for four or five days
That which drains through rans away into the sewers; that
on the top of the filters is the extract, For these propor
tions the extract should welgh 80 Ihs. This Is sour exiract
of indigo of commerce,

FrER Extracr.—To make free extract of indigo, put 100
Tbs. of the sour exteact in atab, 12 gallons of water as well
Neutralise the acid in the extract with strong soda ash liquer
until it Is free from any sour taste; then put on the filters
for six days. Itshould weigh 100 Ibs. when it comes off
That is free extraot of indigo of commerce. —Chemical News,

Ploces of

|np i

PUBLIC BUILDINGS IN BRUSSELS.

The Belgian capital contains, without doubt, more fine
public buildings than any other city of its size: and its
bright appearince, and the goneral aspect of brilliance and
gaiety of its inhabitants, have gained for it the name of *“ the
miniature Paris.” A now boulevard, which traverses the
city, is now comploted; and the principal building situated
on it, the new Exchange, was opened last year with a grand
ball, at which the King and Queen and other celebrities
were present, in all some 8,500 persons, so that, although the
floor of the great hall occupies some 4,000 superficial yards,
the dancers were much cramped for room. M. Léon Says
is the architect of the building, which was begun in 1868
It is 800 feet long by 150 wide; it is rectangular shaped, and
its principal fagades open on the Boulevard Central and the
Rue du Midi. The style Is mixed, the architect has united
the types of varions ages, iron is found in complete harmony
with stone, and the result is a splendid hall of commerce, a
saloon which can at svy time be converted intoa theater,
one of the most capacious concert rooms on the Continent,
and a trophy of almost drmamatic elegance. The sculptural
ornnmentation is very rich. The frontispiece of the great
peristylo represonts the city of Brussels, surrounded by
groups of allegorical figures—Industry, Agriculture, Peace,
Navigation, Painting, Free Trade, etc. Many other groups
to sculpture decorate tho outside of the building, which is

.

surrounded by a large dome, culminating in a gilt apire

The lmmense cupoln, sayn Mo rpers’ Weekly

the supported by

from which we

exiract engraving, s twelve Corinthiny

solumn in reddish gray stucco, while the galleries rest oo

columns imitating dark red porphyry. The floor

IS 8 uas
terpiece of mosale work, executed by Italians The wun
buroers, by which this magnificent structure is lighted, sre
componed of 1,400 jois of gas
—_— —4 @ > G e
* Solders and Soldering.
Continuing our remarks on this subject (see page 112), we

havenow taspeak of hard solders and of the methods employed
to solder other metals than tin, lesd. and zine Probabily the
most important of these mothods is that known as brazing, that
is, the process "Hl[iln.\nl for uniting pleces of iron, steel, cop
per, ete,,

by means of a solder consisting of brass. or an alloy

This »
In work 2,..;. ar
Ianee, this is denominated spelter, a name which in commeree

of copper and zine in different proportions

tochnically termed strong or hard solder

is used to designato the bars or ingots of cast zine, »

received
by the metal merchant Although this use of one name to
indicate two vory different things is at times confusing to the
tyro, there is little fear that he will be misonderstood In the
workshop or by tradesmen If he asks for his hard solder un

der the name of spelter. It I of far more importance, how

ever, to romember that, forsome kind of work, commerecial
spelter is not o well suited as other brasses; for it ordinarily
consists of equal weightsof zine and copper, and in certain
cases it Is ndvisable to use a harder solder than is obtained by
these proportions, The admixtare of copper and zine produces
aseries ofalloys differing considerably in their qualities; and
when tin is introduced, the increase or decrease of the zine
and tin produces a compound metal, the properties of which
are widely different according to the relative quantities of the
ingredients used in its production.  Spelter when home made
is best prepared by melting the copper and zine in separate
crucibles, the copper being in a crucible large enoogh to hold
the zinc as well.  When both metalsare thoronghly melted,
the zinc is poured into the copper crucible, the two being
stirred well so as to ensure thorough admixture, when the alloy
is poured out on to a bundle of birch twigs or pieces of coarse
basket work, sapported over a tub of water, the object being
to obtain the solder in form of fine grains with an irregular
crystallization. If, when taken from the water, the spelteris
not sufficiently uniform in size of grain, it is sifted through a
sieve, and the large particles are crashed in a castiron mortar

or any suitableappliance, and again passed through the sieve,

for fineness and uniformity of size are essential to the accom.

plishment of some examples of brazing in a thoroughly satis.
factory manner,
however, usually cast it into ingots, delaying the cooling in
order to develop as much as possible the crystalization, which

The manufacturers of the hard solder,
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s found to farilitate the subsoquent crushing and sifting of
bse

ormed

spelter.  The flux used in nearly all the opemtions per
—tha

of the metals from be

with hard solder s borax Liborate of sods—

venis the surface

MY ""

. but also exercises the remarkable property
the flux
joined must be
filed perfectly Lright and clean, and care taken to melt the

solder an quickly a

of dissolvin

ean be disponsed

g any oxide already thers In some cnse

with ‘

bat the pleces to be
possible when heat is once applied.
The handlost way Is, however, to dissolve the borax in wster
and add the »

der, forming & paste which can be casily spresd
on the surfaces of shapes to which the deler powder would
not readily adhere, uf

un

For many jolw, however, it will b

ficient to merely crush the borax, which contalus In Its

ealcined state a considerable quantity of water ; and for others

t will be best to use merely a solution of borax
proportions of the constit

are usually stated to be:

The ordinary 1ents of hard solder

L) 41 YAT ‘!'I
Hardest 2 3 | —
Hard (spelter) : : —
Soalt 4 3 |

and softer still is no longer a brass, but an alloy of tis and

By the roagh and ready processes of the

s, however, the proportions are probably never

antimony (2 ta 1

manafactorie
very securats 1y ol rved ; and a variation of » few paris per
cent s, perhaps, of little moment, when copper and zine alone
enter into the .I||H}' 'l"l'l‘~, for solder for iron, the zine may
be present fn the proportion of from 83 to 50 per cent, though
the harder solder (that with least zine) Is to be pre ferred
For soldering brass and copper, the

ordinary spelter will

answer for common work ; but where, as in the ease of, say,
microscope tubes, it is desirable that the solder should be as
nearly as possible of the same color as the brass. the propor
tions of zine must be increased or decreased, according 1o the

paleness or yellowness of the metal to be soldered. o

sim-
ilar manner, it is often advantageous or advisable 10 study
the hardness of y the
possible to secure fosibility, without running the
Thus for br

little as 25 per o«

the solder, and to keey zine as low as
risk of
damaging the article to be soldered. zing tubes

of pure copper, the zinc may be as nt,

even less; or a solder composed of copper 7, zine 4, and tin 2,
may be employed. For uniting brass tubes, that are 1«
afterward bent the por

tions, an alloy of brass 775, zine 22°5, will be found to yield
better results than other hard solders; but if the tubes are
thin, and have to be saldered to flanges or pleces of stouter
substance, it will be advisable to add a little tin—from 2 to
5 parts—in place of a similar quantity of zine, Where, how

ever, a large amount of work has to be done with the same
kind of brass, the very best solder that can be had is to take
the scraps of the metal itself, and add zine in the proportion

and hammered over solderd

- ——— -
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ucing an alloy whose fusion point is
. removed from that of the metal to be soldered to
“of damnge; and yet it approaches ko closely toit as
perfoct union of the solder and the brass. A fine,
dor, for joining small and thin pleces of copper or
_consists of copper 86°6, zine §°5, tin 4, Itis a light
yollow in color, and is easily reducod fo a fine grain, reson-
bling filings; but it speedily oxidizes when heated, and
should be well mixed with borax, unless it Is completely
surronnded by the fire. A solder for pure copper is made
by mixing lead and copper, in proportions varying from 16 to
25 parts of the former to 1000f the latter. Theso are pre-
pared by first melting the copper, and then the lead in a sep-
arate crucible.  Add the lead ax soon ss melted, stir quickly,
and pour out, either into ingot molds or on the bundle of
birch twigs over the water tub. These solders can be used
without borax, for brazing copper.

Solders for gold necessarily vary with the quality of the
gold they are required to join. For 18-carat and upwards,
the usual solder consists of gold (18-carat) 9 parts, silver 5,
copper 5, and is best when made from filings of the compo
nents, melted together. Goldsolder, termed one fourth,con-
sists of gold 8, alloy 1; one third. of gold 3, alloy 1; and one
half, of gold 1, alloy 1. The alloy is generlly composed of
2 parts of silver to 1 of copper; but in one half solder the
silver and copper are in equal proportions. A solder for the
commoner articles of gold is make by fusing gold 3 parts, sil-
ver 2, copper 11, together, and then adding § a part of zinc.
Stir and cool immediately. This solder will flow at a com-
paratively low temperatare. A soft gold solder is composed
of gold 4, silver 1,copper 1. A solder for articles of 12 to 16
carats is made of gold 24 parts, silver 9, copper 6, and brass
3, the latter Ieing a mors convenient way of adding & small
quantity of zinc than by putting that metal in its uncom-
bined state into the crucible containing the molten metals,
The brass, however, should be added when the others are
melted.

A hard solder for silver consists of silver 06, copper 23,
zine 10; and being more fusible than *“ middling hard " sol-
ders for copper, it does well for brazing the finer articles in
brass and steel. Silver solders are composed of 5, 3, and 2
parts of silver to 1 of brass, and are called respectively one
sixth, one fourth, one third. The alloys should be melted
several times in order to secure homogeneity, and are best
when they are subsequently laminated into thin strips,
which are granulated into spangles ready for mixing with
the borax. A white solder for silver is made of equal parts
of silver and tin. If an articleof silver is to undergo sey
eral soldering operations, it will be necessary to employ the
richer or less fusible solders, first,so as to avoid displacement
in the subsequent applications of heat. There are othersil-
ver solders which are found useful in certain kindsof work.
One of these is generally used for plated ware, and consists
of silver 2 parts, bronze 1; another of silver 4, bronze 3, and
arsenic 0 25; or equal parts of silver,bronze,and arsenic may
be used. A solder consisting of silver 2, Dutch gold 1, and
arsenic 0°5,1s also found valusble; but in all these,the arsenic
must be added after the fusion of the other metals. The
button is to be drawn out under the hammer, or laminated
and cut into shreds or spangles for more complete incorpor-
ation with the borax. A solder for German silver is easily
made by melting scraps of the metal to be soldered, and add-
ing avp equal weight of molten ainc to them in the crucible;
but this alloy is more ductile the smaller the proportion of
zine Is.  For general purposes, however, 5 German silver to
4 zinc will be found best. This should be cast into plates,
cut into pleces, and pulverized.

For articles of sluminum bronze, three solders may be
tried ; but the proportions vary with the nature of the work
and the number of operations the article has to undergo. A
bard solder for aluminum bronze is expensive, containing
nbout B8 parts of gold, 6 of silver, and 6 of copper:a ** mid-
dling hard,” about 54 gold, 28 sliver, and 18 copper; and a
“soft,” 14 parts of gold, 57 silver, 15 copper, and 14 brass—
the latter being added for the sake of the zine it contains.

For soldering platinum, pure gold is generally used, but
sometimes about a half per cent of an alloy of platinum and
iridium is added to it

It should be remembered that all solders deteriorate by
remelting ; and though waste scraps may be added to n now
melting, if the work is of a particular kind, eare should be
taken that none of the serap metal has been previously re.
melted. In some cases it Is necossury to remeolt alloys sev-
eral times, in order to secure homogenedty ; but when once
that result has been obtained, further remelting will only
tend to destroy the properties of the salder, In a future num.
ber we will give a few detalls of the process known ay auto-
genous soldering, or, in shop parlance, burning, which, in
certaln cases gives a superior appearance to that obtained by
soldering, and, under special clrenmstances, is the only suit.
able method of uniting metallic surfaces, — Esglish Mechapic.

— e —
Magoetic Rallway Ralls,

+ M. Heyl, engineer of one of the German railways, in a re.
w apon the special soction under hix charge, calls
tion,to the devalopment of magnetism in the rails. He
saxn: ‘I have observed thatall the rails are transformed at
theirextremities, aftor they hiave been placed In position o
few days, lnto powerful magnets, capublo of attracting and
of retalning & key or oven s hesvior plecs of metallic fron,
Thewe rails preserve tholr maguetism even after they have
been pemoved, but they lose it gradually, When In posi.
tion, however, the in lstent, only becoming free
when the chairs ar removed and disappearing again when
they are replaced,  Hence it is nocessary to assumo that two
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opposite poles come together at each junction, and that
each rall is & magnet, tho poles being alternately reversed
throughout the line. This production of magnetism in the
rails oxamined is undoubtedly attributable to the running of
the trains, and to the shocks, friction, etc., thereby pro-
duced. The hypothesis of electric currents, induced or di-
rect, mugt be rejooted, since it is nogatived by esperiments
upon the subjeet made with suitable apparatus. Although
the Interest attaching to the fuct above stated is at present
purely scientifie, it 1a nov impossible, says the Franklin Jour-
nal, that the magnetism thus developed may exercise an in-
fluence setually beneficinl upon the stability of the rondway,
increasing the adheronco to the rails and the friction. It is
possible, also, that the magnetic currents may be stronger at
the moment of the pussage of the trains, than either before
or after. If this be so, the observations may acquire a still
higher practical importance.

Pucumatic Tubes In London.
In addition to one line of 4} feet pnenmatic tubes for the
transmission of large packages, mail bags, ete., there s in
London an extensive system of small tubes in operation, for
the sending of telegraph messages. The small tubes are
from 14 to 2} inches in diameter, are under the control of
the Post Office department, they are divided into some
twenty sections, and their aggregate length at the present
time exceeds seventeen and & half miles. The messages are
enclosed in carriers which are driven through the tubes by an
air exhaust or air pressure, produced by six air pumps worked
by three fifty horse engines, located at the central station.
Where the length of the tube does not exceed one mile, the
carrier goes through in about 3 minutes; but lenger tubes
require much more proportionate time,
Iron pipes, as well as lead, have been tried; but the result
of experience isgreatly in favor of lead. No deterioration
is experienced in the lead pipes, and they are easy to main-
tain, With the iron pipes, however, the case is different;
oxidation of the iron takes place, and, the Interior becoming
rough, the carriers are rapidly destroyed. The maintenance
of an iron pipe is therefore found to be very expensive.
Provided duecare i§ exercised in the construction of the
work, interruptions of the service nreof very rare occurrence.
When the carriers oceasionally stick fast in the pipes and
cannot be moved either by compressing or exhausting the
air, it is necessary to flood the pipe with water, and so force
the carrier past the obstruction by un inereased pressure,
All tubes are now fitted with w small pipe,by which water
may be admitted if necessary,
The lead tubes are manufactured in as long lengths as
possible, the 23 inch tubes being in lengths of about 29 feet.
Each length is laid in & wooden trough as soon as manu-
factured, so that it may be handled without fear of bending.
A tightly fitting polished steel *‘mandril,” attached to a
strong chain, is then drawn through the entire length of the
pipe. This operation insures the pipe being smooth, eylin
drical, and uniform throughout, It is necessary that the
mandril should be lubricated with soft soap, so that it
may not injure the pipe in passing through it.
When laid, the leaden tubes are protected by being in-
closed in ordivary cast iron pipes, so that the sinking of the
ground, ete., may not injure them
The process of laying and jointing the tubes is as follows:
The leaden tubes, drawn and smoothed as already ex-
plained, are delivered from the wooden troughs to the trench
prepared to receive them.
The iron pipes are then drawn over the lead, leaving
enough of the lnadau pipe projecting to enable a ““ plumber's
joint” to be made.
A strong chain is then passed through the length of tube
to be jolned on, and a polished iron mandril, similar to the
one before mentioned, being heated and attached to this
chain, is pushed half its length lnvw the end of the pipe.
The new length of tube is then foreed over the projecting
end of the mandril, and the leaden tubes (the ends of
which have been already cut flat by an apparatus made for
the purpose) then bowt perfectly together, and a plumber’s
joint is made in the usual manuer, By this means the tube
is perfectly nirtight; and the mandril keeps the surface of
the tube under the joint as smooth nu at any other part of its
length,
After the soldering process has beon completed, the man-
drills drawn out by the chain attached to It; the next length
I8 drawn on, and the process repeated,

Where it In necessary to deviate from the straight line it
Is essontial that the tubes be laid in a elroular are, whoge
radiug shall not be less than 12 fect. The same care 18 NOCOs-
sury in entering the various stations, otherwise nndue fric-
tlon will arise, and curves would be introduced which might
cause the carrier to stick fast

Snall Culture fn France,

Frogs, horses, and snails—the first are an odd but tooth.
some dainty, which epicures, In this country as well as else.
where, dearly prize; but horses, and espocinlly snuils—these
are articles of diet which the enlightened American republic
has yet to be educated to roligh, Hippophagy, we have ro.
peatedly explained, 18 as common in Parly, or nearly so, as
the oating of beof ; and the worn-out steed finds Ma.wny to
the abattolr as rendily as the milkless cow or stall fod ox
Honeo, ns n more bonne bouchs ho hax palled on the ﬂnllk;
taste, educated by swollen goese livers or docuyed salmon
roes; # new dalnty has been sought for, found, and the basis
of the now industry which the production has developed is
snalls. There Isnothing peculiar sbontihe molluse. It is the
every-day slimy little object of which one finds thousands in
gardens, vineyards, and woods, Switzorland and the provl

| inces of Burgundy and Provence are the places of its culti-
vation, Throngs of women and children scour the country,
collecting tho snails in immense numbers, and depositing
them fn little tracts of land, enclosed with simply a trail of
snwdust. This last the snail despises; he cannot cross it,
and nvolds its vielnity ns n matterof preference. Therefore,
for hiis confinement it is us good a8 a stone wall,  After in.
curceration for two or three days, he in permitted to sturve,
and then the plot is lnid out in putches of turf intersected
by piths of sand,  Above bonrdsare hung to serve nsshelter
for the snaily, which instinctively gather in Inrge groups,
The food provided consists in aromatic plunts, such sy mint,

or lottuce and fragments of vegetables. This is fed to them

throo times o duny in enormons quantities, At the end of
olght days, the snails become quite obese, and besides have

attained a very succulent flavor. Then comes another period

of starvation for several days, after which transmission to

market follows.

sjourmands, it Is said, prefer the soail when taken wild,

=0 long s the capture is made at a particulsr period. After

the eggs are laid in May, the molluscs conceal themselves

under stones to avoid the autumn frosts. There they be-

come perfectly free from excretions, and, drawing themeelves

into their shells, close ap for the winter. It is when they are

collected in this state that their flavor is said to be best,

= e—
Waste of Stock.

We quote the following from our excellent cotemporary
The Carriage Monthly; it contains, not only good advice to
carringe manufacturers, but hints equally applicable to nearly
all branches of trade:

In all manufacturing operations there is a liability of waste
to a greater or less extent, and the profits of business are in-
creased or diminished with the care and judgment exercised
in the use of the materials employed in the articles manufac-
tured. It is the same whether the article which we consume
is high or low priced. To the carriage manufacturer this
item of waste is a serious thing, calling for the greatestscru-
tiny upon his part, He has four departments to look after, a
practical man to oply one; if he be a smith or a painter, he
can see where to save in his branch much better than in the
branches he is not familiar with, and he has, therefore, to
trust to his employee, or foreman of the department. Where
is the greatest waste, may be asked: is it in the wood shop,

paint shop, or trimming shop? The waste may be larger in
quantity in the first named, as in this department much
wasta ariges from want either of skill or care, or both, in se-
lecting planks or panels, from which to cut pieces fora given
purpose. The lumber itself may not be in such a shape as
to cut to advantage, or in such position that a proper selee-
tion cannot be made without great waste of time. Pieces left
after cutting from a board or plank, which are not wanted
at that time, are thrown to one side or in the waste corner,
to be cut up for firewood ; and when small pieces are wanted
for a given purpose, a whole plank or board is cut into, and
thereby possibly spoiled for larger work to which it was
adapted. The person who has the marking out of the wood
work should have a place for small pieces, so that, when re-
quired, they can be easily procured without waste of time.
Small savings help to make large profits. In the smith de

partment, a great saving can be made, as in coal : using care,
in cleaning off the forge, to select all the good coal from the
cinders. In separating the scraps of iron, keep each class of
iron scrap by itself. The care of loose screws, bolts, nuts,
rivets, washers, etc., (which, in a factory running a half
dozen fires, wounld, in the course of a year, make a very start-
ling amount) greatly adds to the profits.

We come now to the paint shop, where the materials are
very expensive and deteriorate very fast. In this depart-
ment is to be found the greatest waste; the employee seems
to give no thought that every ounce of paint wasted is so
much money out of his employer’s pocket. How often is
the most expensive paint thrown away ? A spoke, or we may
suy u wheel, has been repaired and psinted over, and is to
be striped with s carmine stripe; color is mixed up,which, in
quantity, is suflicient to stripe & dozen wheels; when the
wheel s striped the color is laid on the shelf or beuch, where
it soon becomes dry and unfit for use, and it finds its place
in the slush tub, Did you ever take a thought ns to how
many dollars that slush tub costs you? It is o mixture of all
kinds of paints, from the expensive carmine to the cheapest
venetinn rod ; also,there is varnish of every grado, japan,oll,
turpentine, and time. Can you form an estimate of its cost
I trow not; if you could,it would startle you; you would not
belleve that hundreds of dollars are wasted yeurly in this
tub.  We now stop and look at the trimming shop, for there
s wasto here s well as in the other departments, We see
cloth piled up on the shelves, varying in price, and leather
of all kinds necessary. You may say there is no waste here;
look under the bench ; we see pieces of top and dash leather
thrown together, ploces of cloth thrown in any place excopt
the beneh,  These pleces can often be used up to sdvantage.
P. Aste, in his articles on buggy tops, tells us whers to put
our pieces of enameled leather; other piecos ean bo used for
curtain straps ; and of what cannot be used in the shop,

can find 0 ready salo to the manafacturers of infants® and
children’s shoes, and the other can be used by the mannfac-
turers of Prussian blue.

Thewo facts are worthy of the thoughts of the manufuc:
turer, and the foreman of each department, Look well to
the smull plecos, for they are like the small opening in the
Lour glass; buta grain of sand passes at a time, yet it is but
o whort timo oro the last grain has passed throngh. We may
not notico the wmall drippings from a barrel ; yot if allowed
todrip, It will soon be empty. It is not what we waste to-
dny, but what we waste every day that absorbs our vitals.
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Now Milcroscople Toloscope.

Mr. C. B, Boyle recontly exhibited before the photographic
soction of the Amorican Institute, in this city, n new optical
Instrament, which he ealled the microscopic teloscopo. It
vonsisted of two parallel telescopes, about throo feot in
length and two inches in aperture, connectod with hinges at
the ends, and separated to the distance of the eyes by an ad-
Justing seraw.  In ordor to produce the effect of the micro-
‘seops, ha plases, befors the object glass, prismatio lonses of
abont thren foet foous, so that, when theso lenses are in po-
sition, an object thros feotin front of the object glass will be | a
soon with both eyes distinctly, and magnified according to

the power of the eye plece.
CURIOUS PACTS ABOUT SPONGES,

With this instrument, although but lately completed, he
has already made one eurlous discovery—that no matter how
loag & sponge may have been used, no matter how long it
way have been kopt dry, ity life is apparently restored when
it is wat. Tho sponge being wet with warm water and
placed in a warm room, the extremitics of the sponge, after
a little while, appear to be slive, sud reach out like so many
snakes. The longer they are, the greater the motion, He
had observed that wetting the sponge with salt water seemed
to increase the motion. Nearly half of all the slender points

seemed to come to life, but after they beoome dry the motion | pli

conses,

He has pat upon a sponge all sorts of dust, so that they
should be under the same circumstances as the pores of the
sponge, but nothing but the pores of the sponge appeared to
bo in motion. Under the Instrument, the sponge has no
longer the appearance of a sponge; it appears like caverns,
rocks, ete. These moving parts, when caught with pli-
ers, would pull out a portion of the sponge. When there is
much water in the sponge, they seam to be satisfied, but it is

as the sponge is drying gradually that they appear to have | 59

life.
The power of this instrument was forty-two diameters.

Damense Prorosrarns,—There are now on exhibition in
Paris says the Revus Industrielle, the two largest photographs
which have been mude since the introduction of the art. One of
thess photographs represents the principal facade of the new
Opera, the other one of the bronzes—the Departure, by Rude
—of the Arc de Triomphe de 1'Etcile. Each of the prints
measures four foet three inches in length and three feet
fout inches in hight. They were obtained in one single | tirougn

plece, by well known processes, and with the aid of & large [ ¥iiiof the

and specially constructed camera,
-
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Wll OF THE PATENT OFFICE.

BEFORE THE BOARD OF EXAMINERS-IN-CHIEP. PRESENT: MANOUS S, MOFKISS.
K. L. B, OLARKE, CONOURRING . —APPLICATION OF MILLER T. OREENLELY
AND GEORGE Q. ADAMS FOR A PATENT FOR A m mo
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1n this case the Examiner =
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We Mv:’{m this case to meet. ::uwoalu it to have been ascertained, to
the satisfaction of the Office, that an abandoned application was unlawtully
refused to be admitted to r-xen( wc must refuse & present applicant permis.
sfon to make the alleged tion patent, merely bomun of a wrongful
and unlawful refusal of a former lh-t vold,or else we
must now permit the alleged lnmd patent as the law contem-
pistes. Can there be any doubt as to 'hlchh the proper course? The former
application i now bot & mere unpablished description and {llustration of the
Invention. As we have already scen. It is not evidence of the verfection of
:nlnvcauou neh [ n.e law acknowl . _Untfl It has reached the per-

state of o grant, orpten.webeull for which s tem
mowyol{ hulo-rd hv hw bas not hreu conferred upon the pcblk- g; the
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with an unperfected experimental machine. It exhibits, in contemplation
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caveat, it Is an lmperfect manifestation of an embryonic device, and, ke
an uplnd caveat, It should never be fnvoked to obstruct the promulgation
of & perfected Invention
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Y sald: lu vn in lh7 orl lunl wpplication »f

WMI Mud oc{"‘ rawn In m 1t is woll sottied

ption o uhlnu. lll ough {Iustraiod by drawings,

von to nw ublie, d 8 not c?n-tllut un Invention

'Plh nlhc munlna or' the tnm un. videnco that suoh & ?m-ﬂm on
oL llovo or | nveutlon. Kunudnw ton has

nouh ma Ion u nolu( Muennr qunmy of

18 not
ul ¢ Lo the pul;ll( on -
| and

n i for ove “ﬂg uﬂlr

neral of ton nuru t
arn oirea tion, Bor

ng_oxsml M
by the g:'wnt orec. nn i’.‘."’ohd ﬂ i unby beg'omo ao|-‘r;;
catlo "8" & uu AONike ar the Taw.

& AL 'l: may be s0 (ullwdpnolnulo enable

m “'“ “ ~ m:ﬁ'&?‘ﬂ"-‘%‘fm tnyeotion
l‘ In dl’u::ht jurhdmlom. -n i to mo nme

: ' " clear, #j’&‘:t 1:1:: o rele o E |on s nnl n
;:E’.:?“!‘,,:' et Yoy s obually ¥ \m mﬂo ow'ﬁ'a
w tﬁ"‘o‘;’é’ﬂf’."é l‘u.;i’,l f:“ﬂr w{' %1 . o1 o u:’l:ch..
o‘m "‘“ olcatic l}m

Llar

“o“& va oAbt s ll):.:tr'-w..o‘t. s 4 Interpro ro
g u » .

rejuectod au cfuon s Bot wm-
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preseat mm:. or otherwise, we thlnk by 0O HeAns

for this Office by other unanswersble applications, then

it can no -loob( be eullr .volded when (¢ actuslly arrives, An act of Congress
orovldlnl for the pul-l cation of rejected applications, or declaring the dis
play of rejected models here for s lmited time eguivalent to pablication,
would be ctfeotual. We see noreason for our conlluulnx an unlawful course
from any apprebension of evil to come from a lawful on
These are our oplalons, and we are urged Fere, w Ilh mnrb apparent force
of reason, ‘o pass nur Jadement upon this case without regand (o what has
heretofore been done In the Otfice In llke cases. We must conslder whethor
we ought to or not; and we have held this case under advisemaont for some
time, In order, If puun-lr 1o correctly ascertaln our legal obilgation In the
premises. 1t 18 troe, no doudbt, as maintained in argument, that the whole
country, including the (ribunsles (n the Patent Ofee, nust follow (he law, as
uniformiy constracted and sppiied by the United States Courts, I1is alio
true, »0 far a8 we ave awsre, that thare have been no ecent deetsions of the
[ r (made alnce the rornoln court decistons were announced)
that require us (o hold that & refee and abandoned application 1s suiclent
In law to defeat an application for a patent. Yet for » long time It has beon
customary in (ke Office to refect applications for patents, upon reference (o
rojoected and abandoned nnnllcallonn and we mus consbder whether It Is ex-
podient, and our oMolal 4 ﬂl{‘ n advance of any action by the Commissioner
upon llm aubject, to undertake to change this course for ourselves, evon
though wo hold to the oplulon that a ch-n{: 1 DOW hecessary Lo bring our
action (nto conformi.y with the taw, ss of late ludiclally Interpreted and o
clared, Thero Is not the slightest confilet, of which we are aware, under the

rosent 1aw, betwean the board and the Commbsioner as to our Jurisdiction ;
Lul as tho sabjoet has not boen Judio sily WPOR, abd s the polnt s
involved, (L 1s proper for os to pow tooonsider i,

(Tb be conciuded @ Sulure fsewe.)

_imut American and  foreign gatrats; b

Tmproved Fastoning for Rallroad Ralls,

John L. Btowart, Bllloott elty, Md,«'The objeot of this Invention
i to provide a fastoning for rallrond ralls, fn whioh the use of the
ordinnry spikes fs dluponsed with, and the devieos so consteuoted
thut, the groator the prossure upon tho rulls, the tghter thoy are
clamped. 1t conslsts In a grooved baso plate attuched to the tles
and contalning sliding boxos, which boxes are held fn placo by keys
enguging with undorout ledges in the sald baso plate. Tho sald
boxes contain pivoted hooks having a hovizontal groove in the lowoer
part, In whioh rests o bearing plate which supports the vafl. Dencath
sid bearlng plate I a oushion of rubbor, so armoged that, whon
camproessed by the bearing plate from the welght of the traln on the
yadl, the hooks are mude to clamp the mil more tghtly,

Ymproved Machine for Making Fence Plokots,
Tsaao Lovy, Bllaville, Flo~The [nvention Is un fwprovement tn

1| tho cluss of maohines whareln roevolving and vertioally adjustablo

cuttor hoads are employed for drossing tho hodds of the plokets.
The tmprovement relutes particularly to the construction of the
sliding or reciproonting tablo and an uttachmoent thereof, for sup-

porting and clamping plokets of difforent lengths,

Improved Door Mat,

Orrin Rice, Adrian, T —The shoot metal plate {8 perfomted with
bolos, and the tufts of corn husks are inserted through them, one ond
of each tuft being drawn through one of a palr of holes, and the other
end through the contiguous hole, 8o that the free end portions of the
tuft will project on the opposite or face side of the plate, und the
middie portion will project on the back of the plate. The ends of
the sevornl tufts are then cut to a uniform length, and the mat s
complete,

Improved Cherry Pltter.

Willfam B, Knapp, Teoumseh, Mich., asslgnor to himself and Frank -
Bumnnn, of same plaoe~This chorry pittor {s formed of & tube,
open nt both ends, having u knob placed st one end, and tooth
formed upon (t« other end. The cherry I8 pressod agulnst the
toothed end of the tube, which causes the pit to drop through the
tube Into a recelver, leaving the cherry whole and ready for use.

Improved Handle for Ohild's Carriage.

Charles F. Laver, Pittsburgh, Pa.—This is a metal handle for chll-
dren's carriages, having o concave T-shaped plece for sttaching it to
the wood frame by which the carriage s propolled. The T plece is
80 contrived that [t applies to the oross plece and one of the shafts
at thelr Junction, and also serves to re-enforce and strengthen them,
besldes attaching the handle, thus uniting two pleces {n one, and
saving Inbor and muterial in the making.

Improved Atomlzer.

Charles E. Robinson, Brooklyn, N. Y.—This invention relates to
certaln [mprovements in burners or atomizers for ofl-burning fur-
naces. It consists in the combination of a tubular valve, a stem
valve contained inside the tubular valve, and & valve seat, 5o con-
structed and arranged that the jets of steam and combustible Hquid
tssuing therefrom form two hollow cones intersecting and lnvertsd
with respect to each other, 50 as to Insure the thorough mixture of
the two elements. The Invention further consists in the combination
with the said valves and valve stems of their respective feed pipes,
and also in the adjustment of the valves,

Improved Oll-Burning Apparatus,

Charles E. Roblason, Brooklyn, N. Y.—The object of this Inveation
4 to provide n means for supplying petroleum or other liquid hydro-
carbon to oll-burning furnaces. It consists in & large supply tank
provided with a steam heating coll, a feed pipe extending below the
surface of the oil, and a pipe for admitting direet steam pressure
upon the ofl for forcing it out, In combination with an ofl reservolr
communicating therewith by means of & valve, and provided with a
lovel gage and inlet pipes for the ofl and steam.

Improved Book of Letter Sheets,

Henry 8. Jackson, New York city.—The object of this invention
i% to provide convenient means for leaving memorandum In the
absence of persons called upon, and for preventing trouble and de-
lay In writing notes on various oocasions ; and it consists in a book
having the leaves gummed for sealing, with perforations across the
leaves to allow ench leaf to be easily torn off.

Improved Lamp Burner.

Jumes Curzon, Darien, Conn.—This Is & bumer of two wicks, hay
ing the wick tubes bent longitudinally, either thelr upper parts or
throughout thelr entice length, and so arranged as to form a star or
similar shaped light.

Improved Bed Flpes for Lead«Corroding Houses

Petor H. Decker, Morsston, N. Y.~This invention has for its ob-
Jeot to furnish ventilat'ng or bed pipes for causing a uniform circu-
Iation and the same degree of heat through all the corroding pots
of all the tiers of the stack. The Invention consists In pipes made
tapering and provided with blooks In the interior of thelr lower
parts, with boles in the lower and upper parts of thelr sides, and
with caps at their upper ends. By this construction the passage of
the vapors from the lower to the upper plpes Induces a draft from
each tier of pots.

Improved Fire Box Attachment to Steam Bollers.

John Lee, Hazleton, Pa.—The object is to protect the rivet jolnt
from the direct impingement of heat, 50 s to avoid the weakening
of the seam joint without diminishing the fire surface. This &s done
by @& seamless hollow casting, baving projecting tubes which may be
foroed through and held tightly (n holes of the boller, while they
may be readily removed by driving a punch passed through the
outer holes. The latter muy be stopped by detachable plugs.

Improved Thread-Winding Gulde.

Bugene L. Manchester and John A. Bolen, Springfield, Mass. —This
relates to the thread-winding gulde used In thread mills for guiding
the thread and laying it oo the spools. It consists of & wheel In that
part of the guide which is employed for laying and compactiog the
thresd on the spool. The object is to substitute rolling for sliding
friction, and thereby economize in the cost of guides by largely les-
sening the wear.

Improved Rumtier.

Jumes McCullough, Aspinwall, Neb.—The essential feature of this
Invention consists of the rutfing pawl or plate, mounted %0 as to
work on a pivot, and connected to the bell emnk, by which it is
worked in such manner that the friction due to stiding In ways is
avolded. It is =0 sctusted that, in pushing the cloth forward, it
prossos harder as the resbstunce ncresses, and in drawing back it
rison off tho cloth and moves back easily ; and it also scts as a gulde
to coutrol the cloth and provent the ruftie from working laterally
out of the rufes.

Tmproved SelfeClosing Haichway,
Samuel Lawrence, Now York clty.— The covers of the several floors
are connected.  To the upper covers are attached cords which are

soovired to counterpolsed lovers, This construction throws the lev-
ors back when the covers are mised, so that they will be out of the
way of the carrfage. To the Inner ends of the levers aro attached
cords, which Joln a single oord which passes down along the side of
the holsting rope, and its lower end s attached to the curlage. To
the cord, at sultable distances apart, are attached rings, through

14 mised, the welghits mise the covers, so that the carriage does not
come In contact with sald covers, As the carriage In Its descent
approaches the bottom of the well bhole, its weight tightens the
cords, draws down the lovers, and miss the weights, allowing the
covers to close gradually by thelr own welght,
Tmproved Mottle Stopper,

Charles Do Quilifoldt, Now York oty — A.twlu
yoko s pivoted st some distunce from the ends of & wire
frame, swingiong 1n eyes of a wire band attached to the nock of the
bhottle. The olastic stopper Is made with dlak-ahaped base and eylin.
drical shank, perforated for the passage of the yoke, and Is tightly
socured to the bottle by a sloovoshaped and flanged cap plece. The
cloalng of the stopper Is performed by guidiog the baso part (ute
position on the mouth, and swinging the lever frame down.

tproved Sowing Machine Caster,
John 1, Plank, Bloombeld, [owe.~This lnveation consists in
bining o lever with the sooket plates which reselve tho feot of
sowlng maching logs. Bald lover I plvoted and otherwise so
that, by & movemoent thereof, the casters of ono end of the sooket
may bo lifted off the Boor and tho support of the mackine trmns
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furred 1o the legs, to hold the machine firmly against shifting about
whilo belig used.




slements, Farm Machinery, Soeds,
& Co., 18 & 191 Water 8, N, Y,

St oons of all sizes and

fissy nd Pulilc Exhibitons.

on amall fnvestment, Catalogues free.  McAl
Optictan, 49 Nussan St N. Y.

ated, tivo sots Flonr MUl Machinery, second

v gtg'alm Nnimgle MOl 1ssnc B, BRRFD:
ndo, ATk

BEed—Parties to mannfucturo o frst class Koo
‘Safety Boller, Terms liberal. Profis large, Ad:
drem S, T. Rossell, Springficld, Ohlo.

Wanted—A party with large capital to manufae-
tare patent articios In great demand.  Addross N. Hotg,
150 Calyer 8§t Nrooklyn, E, D..N. X. i

Plano and Organ Wire Work of all kinds, Valve
and Key P'ins, Iron and Brass Finfshing Nafls, &¢. &e.
The Hendey Machineg Co,, Wolcottville, Conn,

Model Bagine Wanted—Addross 4 Engine,” Wor-
coster, Mass,

Agents Wanted—Sce Tustration, pago 3, De-
ccnborl':. 1954, of this paper; or sddress G. E. Coppen,
P. O, Dox %, Evansville, Tnd, o o
ety Dealers in Cotton n-
emuﬂn pl:'i:n::: Address to B, O, Kupee, Bank of
Clarksville, Clarksville, Tennessee.,

Wantod—Men of Capital to bulld a Manufactu-
ring Town, Addross John A, Hall, Jonesboro® Jefferson
Co., Aln, A& C R R, gl

vortis Every man who fsu

lomhu':\:ont:;lo;“un lntﬁ&l:: worid knows It. A trade
eandle 1s not hidden vuder a bushel, but placed vHon
abill, Dustness s foand to fnerease n dircct ratio with
the amount of money Jadiclonsly expended In letting the
public know where you are and what you have got to sell.
The grest dificulty Is to know when, where, and how to
doit. Thisled to the establishment of advertising agen-
clos, of which the most extensive and rellable is that of
Géeo. I'. Rowell & Co., of New York, which has met with
& success unparalieled 1o the history of stmilar ander-
akings. They are the largest customers the newspapors
of the United States have, and have so managed 1o sim-
plify and arrange the advertising system as secures the
greatest amount of pablicity, for the jowest amounut of
money. More than five thonsand Amcerican periodicals
are recelved regularly, and kept on file at their office,
which I Jocated In the New York Thoea' bullding, 41
Park Row, and wo are Infortned that thelr corps of assist-
ants outnumber the combined force of sny four similar
esablishments now In existence. Visitors to New York
will find thelr office » capiial pisce to find Dews from
hote, for {t must be a secluded spot which s not repre.
sented by s paper on thelr exteusive fles, which are
slways open to free inspection.—{Davenport (Towa) Detmn-
ocrat,)

Wanted—A middle aged Baptist Lady, competent
to Instract five small children; and, when not thus en-
gaged, 1o amist In household dotles. Address, with

dat! R.A.D Beunettsyille, S, C.

A New Thing !-1 will furnish any Machine, and
Driviag Power, or & complete set of Machinery for any
Kind of MIl or Factory, st the Manufscturer’s Jowest
prices: set itup, If wanted. Send on your order. Address
P. H. Walt, Ssady HM, N. Y. Partles wishing me to
represent them will forward circulars, &c.

Wanted—Machine for testing tensile Strength of
Bar from. Willlam Morehosse, Baffslo, X. T,

Send to Atlas Works, Indianapolis, Ind,, for a
Photograph of thelr 20 Inch Engine Lathe.

For Sale—2 H. P. Baxter. Litte used. $30.
Also Doat Engines. W, J. Sanderson, Syrscuse, N. Y.

Wash Stands, New Styles, Marble Tops, can be
used In soy situstion. Prices very low, Send fora cata-
logae, Balley, Farrell & Co., Pittsbargh, Ps.

Mould Maker Wanted—Competent to act as fore-
mAn 10 & Glas Works Mould Shop. Also, a good Viee
fand. Address P. O, Box 1155, Pittsburgh, Pa,

Wanted—To Manufacture a few Specialties of
Light Metallle Goods—Sheet Metals preferred. Address
K. Woodmas, 5 Sodbury St., Boston, Mass.

Patent for Sale—On a Small Household Article.
Address B. W, Story, Smithville, Barlingion Co, N, J.

Mlo-cutting Machines. C. Vogel, Fort Loe, N. J.

Grindstones—4,000 tuns. Berea Stone Co.,Beren,0.

Dismond Carbon, of all sizes and shapes, for
drilifog rock, sawing stode, and turning emery wheels,
also Glaziers' Diamonds, J.Dickinnson, 64 Nassan St N Y,

Send for Clrgular of a very Buperior Bollor Foed
Pomp, D. Fristle & Co., New Haven, Conn.

The Whitmore Eogine, 4, 5and 10 H. P. Vertica
Tubalar Bollers, #1l slzes—at reduced prices, Lovegrove
& Co,, Phlladeiplls, Pa,

Every Metal
Planer. Address

Worker should have a Unfversal Hand
J. B, Sulttertin,0) Duane 84, New York,

Potroleum Gas Works—J. D. Patton, Trevorton,
Northumberiand County, 1 8. References: Sunbury (')
Gas Light Co. ; Mahanoy Clty (Pa.) Gas Light Co, ; Ash-
lasud (Ps.) Gas Light Co.; Philadelphia & Resding BRI
Co., Resding, Pa.: Bloomsburg (Pa.) Gas Light Co.;
Saamokis (Ps.) G Light Co,; Shenandoah (Pa.) Ges
Light Co_; Col, W, B, Murphy, Treaton, N.J,

Engines, 2to 8 HLP. N. Twiss, New Haven, Ct

Batimore Steel Hoe Works, Manufscturers of
the * Lockwood Hee.'' Send for Bampie and Price List.

Pock’s Patent Drop

wddress Star Toot Co., Providence, IR, I,
Inventors of Bleetrical and Telegraphio
mnmu.—mmmphm":ﬁ
Betie Mg Co., 3 Droad 8¢, P. 0. Pox 19, New York.
Genaine Convord Axles—Brown, Pishervillo, N, H,
of a Superior Quabty—Whitins-
wille Il= Co., Widtiserille, Maas,
uqulﬁmmu. Send for
Patent Round Bralded Belting—The
out—Manufactured oply by C. W. Arny, 01 &
o Puliadeipiia, s, Eend for Clroutar,

Scientific

and Fruft Can Tools, Bliss
-%M%Mw and Jay, Brooklyn, N. Y.
Iy Boult's Paneling, Moulding, and Dove-talling
Machine, Bond for elrcular and samplo of work, B, C,
Magh'y Co,, Dattle Creek, Mich., Box |
| Tools nnd Gear Wheels for Models, List
froe, Goodnow & Wightman, 2 Cornhill, Boston, Maws,
|l ne “Coterell & Babeook' Water
Wm‘; lts:ﬂm?r. o good order—by D, Arthur Brown &
Co,, Fishorville, N, H. s
Surfaco Planers, small size, and for X
l:v\l.r\::r Grooving Machines, send to A. Davis, Lowell,
Mase,
ohkiss ring Forge Hammer, best in the
J’::t. mesllrosp xl),.‘hinbie & Co.. Rm’v Haveo, Ct,
only $35).—The Tom Thumb Eleotric
l‘ﬂm. A compact working Telegmph Apparatus,
tor sending ki the electric light,
giving alarms, and varfous other purposes. Can beo put In
operation by any Iad, Includes battery, Koy, and wires,
Neatly packed and sent to all parts of the world on receipt
of price. F, C. Beach & Co., 33 Broadway, New York.,

For Solid Wrought-iron Deams, eto., seo adver-

trement, Address Unfon Iron Mills, Pittaburgh, Pa., for
Ithograph, &o.

L. D. will find a recipe for polishing furni-
ture on p. 11, vol. 3L.—C. T. R, will find directions
for coating iron with black enamel on p. 208, vol.
26.—W, H.and O, R.should consult a physiclan.—
D. can utilise the tin on tinned plate soerap by the
prooess desoribed on p. 819, vol. 8L.—A. M. C. can
tempor gun springs by the method detailed on p,
10, yol, 25—, P, MoE. will find a recipe for japan-
ning on tin on p. 75, vol. 82.—W. D. G. willfind a
rocipe for bronze on fron on p. 253, vol. 81—C, H. 8,
can whiten (vory by the process detalled on p. 10,
vol. 2. The theory of power by the crank Is ex-
plalned on p. 112, vol. 81.—-W. 8. will find an expla-
nation of two lines approaching each other und
pover meeting on p. 188 vol. 3L—H. W. M, can
make composition molds by following the direc-
tions on . 5% vol. M4, Cement for cracks In onst
fron 18 desaribed on p. 400, vol. 8L--B. will find a
description of the manufacture of sulpbhurous
acld on p. 111, vol. 201, MeD, will find & recipe
for indelible ink on p, 129, vol, 28.—F. J. H. will find
directions for stufting animals on p. 850, vol, 80,
W. H. will find directions for silvering glass by
Draper's process on p. 267, vol. 3L-C. A, G. will
find an explanation of salling faster than the wind
on p. 182, vol. 20.—J, C. C. will find directions for
putting a black finish on gun work on p. 208, yol,
%.~C. E. D, G. will find a description of u guslight
machine on p. 879, vol. 30.—W. N. H. will find a re-
cipe for a cement for rubber on p. 2G, vol. 30.—W.
H. 8 will find a formula for a red indelible Ink on
128, vol. 25 and for a black, on p. 112, vol. 27—
Q. R. N. will find directions for etching on glasson
p. 408, vol, 81.—J. H. will find directions for bronz-
ing cast iron on p. 255, vol. 41.

(1) O. 8. asks: Will sawdust, placed under
@ printing press or other machinery, absorb the
waste oll, produce combustion ? A, There will be
some danger of such a result; but the occurrence
{5 not very froquent, and can be prevented by or-
dinary care.

(2) J. W. W, asks: Does the hydraulic or
Water ratn waste more water with a fall of three
or four feet than it will elevate to a hight of 12
feet? A. Genemlly, yos.

L Cun the blaze from a kerosene, alcohol, or
common ofl lamp exist In a recelver of compressed
alr of 3 1bs, per squure {nch, the air escaping and
fresh air being supplied all the time? A, Yes. 2.
How much will air expand by heating? A, About
14y Of Its volume at 82° Fah. for cach degree Fah.,
that Its temperature is Increased,

(8) C. asks: 1. Which is the right name for
the counl that is called sometimes candle coal and
somotimes canal conl? A, The conl was originally
onlled candle coal, and cannel coul and eanal conl
are corruptions of this name. The term cannel
has obtained such genernl currency that it would
be thought singular to speak of candle coal, and
yot that this is the proper name Is evident from the
fact that it was first s0 called because the coal
burnt with a clear,long. yellow flame, like a candle.
It I a vory compact coal, with un oven texture and
a smooth, clean, and nearly doll surface and con-
choldal fracture. The dull lustor gives It the as-
pect often of belng (mpure, when not so. The pro-
portion of bitumen {s large, as may be seen from
the following analyses: The cannel coal of Bog-
hoad, Bootland,has 85 per cent bituminous mutters,
#1 per cent fixed ovrbon, and 3 por cent ash. That
of Breckenridge, Ky., bas from 5 to 72 per cont
bituminous matters, 25 to 44 per cent fixed carbon,
and 710 12 per ceat ash. Ultdmate analyses, to de-
termine the proportion of the clements, the ashes
oxcluded, have giver, for the Boghoad cannel
oo-l‘.‘ earbon .!:"CO per cent, hydrogen 1124 per
ocent, oxygen per cent, nitrogen (r#7 per cent;
for the Neeokonridge, carbon 4235, hydrogen 784,
oxygen 705, and nitrogon 275 per cont.

(4) R H, H. says: I am building a Jig saw
to run by foot power. Can I use a oylinder with a
plston end plston bead above the saw to lift 1ty
using alr for a spring In the oylindor? I want to
ryun the saw at 000 13 Inch strokes per minute, A,

ou can run It in the way you . It s
doubtful whethor you will be able pt?mn that
spoed by foree appliod ta a treadle, Wo shall be
wind to hoar from you agaln whon you have come.
pletod the machine,

(5) E. M. aaks: 1. How man
stenm will it take to make one hwym':’-:vl?df\’;:
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varfes from 15 to 200, nccording to the kind of en-
gine. 2. Would thick glass bo strong enough to
make o wmall stoam cylinder, 1o seo how It oper-
ntes? A Yeu

(6) B. H. R, asks: Is thero any difficulty in
putting a cfroular one horse powoer upon tho
ground, and running Into a second story to turm a
printing presa? A, Ordinarily, no.

(7) W. F. 8, says: I uso steam honting and
water pipes, My boller has not boon running or
had o fire upder (¢ for somo two or threo wooks,
nod tho shop has had no fire in {t for sovoral diys
of sovere cold wenthor, The wator in the pipos
wis frozen, but did not burst n pipe or sttt o lonlk
anywhere until 1 had steam around the shop long
enough to materially affect the tomperature. Why
should the pipes not burst till tho room becamo
warm? I supposed that 1 square inch of waterdf It
were frozen,would require considernbly more room,
Isthiss0? A, This ls 0 very common ooourrenoe,
There is ofton alr in the pipe, that allows the water
toexpand In freezing. When heat Is applied, how-
over, some of the loe melts, and the wator, oxpand-
Ing rapidly as Its ature (s radsed, enooun-
tors resdstance from the leo, and 0 bursts tho
pipe. More froquently, however, the pipes do
burst during the cold weathor, and ure held to-
gethor, or prevented from loaking, by the fee that
{5 formed. When the Iatter melts, however, the
loaks are at once disclosed.

(8) J. H. W. aske: 1. What is your opinion
in regnad to blast pipes under bofler furnnees ¥ Do
thoy materially affect the burning out of the boll-
ors? A, No. 2. Would their use result in n saving
of fuel? A. Generally, no; except that, by the
useof the blast, an inferior quality of coal can of-
ten be employed,

(9) W. H. asks: How can I remove dirt and
groase from my hands without injuring the flesh ?
A. Oll answers {n many cases, supplemented by a
vigorous application of =oap aud water, and, in
some cases, sand or corn meal; but there are doubt-
less peculiarities of flesh that render it impossible
to give a method which Is generally applicable.
We do not doubt, however, that we have many
readers who can furnish valuable information on
this subject, and we hope to hear from them.

(10) J. W, F. says: I am thinking of build-
ing o boat 63 feet long with 15 feet beam, to draw
from 6 feet light to 61 feet loaded. I was think.
ing of putting in an eéngine 18 Inches digmeter by
16 inches stroke, with ascrew of 8dinches dinmotar
and 11 feet piteh. Boller (locomotive) {sto be 4 feet
0 Inches dinmeter, with a fire box 4 feot 4 inches by
8 feot 10 inches, with 55 tubes, 3 inches dinmeter
nnd 10 feet long, using steam at 80 1bs. The boat's
lines are pretty fine, What speed will this engine
drive her? A, If the boller steams well, the boat
should go from 15 to 16 miles an hour. For a speed
of 10 or 12 miles an hour, use an engine 12x12,

(11) T. D. says: Ihave a steam pump with
a holé cut In fhe piston rod a quarter of an
inch deep ; the hole was cut in by the caturact.
The rod Is of brass. When that hole passes
through the stuffing box, the stoam comes out.
Can you toll me what I can fill the hole up with ?
A. Screw In a plug, and finish off the surface.

(12) F. H. D. asks: 1. Why is it that small
drive wheels ure used for climbing steep grades or
drawing heavy loads, and what advantage has a
small wheel over a large one? A. With a small
wheel tho tructile force i greater, for the same
pressure on the piston; but the locomotive does
not move as fast for same piston speed as the
one with larger driving wheels, 2. 1= a wheel more
Uable to slip when the crank goes under the axle
than when it goes over the axle. A. No.

(18) W. H. 8, asks: In your reply to W,
B.C. you say “the sllver belng extracted from
the pig lead and not from the ore.” By what pro-
cess {8 this accomplished without burning the lead,
as some do, since both have very nearly the same
specificgmvity ? A, This method essentially con-
sists In o concentration process, based upon the
phenomenon that, when a certain quantity of lead
that contains sllvor s melted in fron cauldrons,
and the fluld is nllowed to cool uniformly, there
onsues i formation of small octahedrml orystals,
which are n great deal poorer In sflver than the
metal originally taken; while the portion of the
metal romaining fluld Is found to contaln an in-
creased quantity of silver. It is clear, therefore,
that, If the crystals first obtained are again melted
and cooled uniformly, another concentration will
be obtalned, and that the operation can be repent-
ed until a lead is obtalned rich enough In silver to
admit of undergoing a refining process. In all
cnses, however, the quantity of lead operated up-
on isalways lurge, generally 200 owts, to onuso
the coollng to prooeed slowly. 2. Is the mothod ns
pructised nt Swansea in Wales n secret, or s It
ndopted In this country? A, Woare not familine
with the process you speak of.

(14) G. W, B, says: In our conl stoves,
thore is 0 hard substance adhering to the fire-
brick, appurently the result of impuritios In the
conls. What Is this substance, and can it b re-
moved by any botter method than by the use of
the cold chisel? A. No doubt you are right as 1o
Its belog composed of impuritics. Dy cleaning it
out at short fntorvals, so that the quantity will not
be great at n time, Itean readily bo removed.

(15) L. E. F. asks: What colors take best
In photography? A. Blue takes vory light, (u
some casos apponring as if, in tho original objoot,
tho blue portions wore really white, Yollows, rods,
orange, and various shades of green take dark,

What Is the best position to le in during sloop !
A. Physielans froquently recommend the left sldo,
a8 the position In which the organs of the body
are loast linblo to cause discomfort by prossure
upon ono another,

(16) M. T. mays: The natural ofl In rose
wood or satinwood often renders It diffeult to

unite them with glue, Cannot a strong acld or a)-
kall, boing first applied to the wood or united with
the glue, be made to destroy the effect of the oll
and cause the wood to unite more readily? A,
Try the action of & warm solution of potash, ap-
plied for a short time and carefully wiped off.

Tho water in my well has a singular effect on
ton, onuslng it to tuem to a wino red color sh
aftor stooping. It first turns (o stronks or clouds
of red: nnd bofore the meal In finlshed the bovers
ngo * glvelh 1ts color In the oup™ and causos o ook
of rolish for it.  Our pump has o eucumber wood
pipy. Can you geatify our curlosity by an expli-
nntlon? A, We cannot glve you noy sutisfastory
answor without having first made nn examination
of the water, Send us n quantity of your wator
und nsamplo of the tea, and wo will endeavor to
solve the problem for you,

(17) E. L. asks: What do licenkes for
steambonts and thelr engineers cost, nnd how long
do thoy last? A, The Hoonse for the boat costs
$20, Uconse for engincer §5; they are renewnble
Oneo A your,

(18) M, T. K. ngks: How ean I make petro-
loum and gas tar unite? A, Try dissolving the
tar In the potroleum with the aid of benzole and
modornte heating.,

(19) H. A.S. asks: 1. At what speed should
1 8 Inch band saw on 16 inch pulleys run, using
two horse power? A. It Is quite common o
run such saws at nspeed of 5,000 feet a minute, 2,
Would it be safe to run this saw on such small
pulloys? A, Your pulleys are too small.

(20) A. R. nsks: Is mica, ag used for stove
lights, found in [ts natural state in sheots? A,
Mica is found inlarge crystals, made up of o groat
number of fine sheets. The stove mica Is mado by
simply dividing the crystals =0 a8 to obtuin the
sheets of the required thickness,

(21) W. J. C. asks: 1. Will a properly con-
structed thermometer inserted in the stenm dome
of a boller indicate whether the steam s drey ? The
vapor evolved from a finld belog always of the
temperature of the fluld itself, so long us It re.
mains in contact with it,] am led to doubt whether
o thermometer would show any difference be-
tween steam dry and steam containing particles
of water in mechanical suspension. A, The ther-
mometer would notshow any differoncs unless the
stenm were superheated. 2. If the deyness of
steam cannot be thus indicated, how cnn It be de-
termined? A. For w method of determining the
amount of water in the stonm, see p. 257, vol. 81,

(22) J.P.E. asks: 1.Can a silver plate be set
In o man's skull where there {2 a hole broken in (17
A. Yos. 2, Can asilver bridge be putinn man's
brokennose 7 A, Yes,

(23) A. M. asks: 1. Where is ice formed, at
bottom or on top of water? A. Ontop. 2. Will
foe under any natural circumstances sink to Lot
tom, in water? A, No.

(24) J. E. H.says: We have a double steam
pump of the following dimensions: 7 inch plunger,
12 inch stroke, and 12 inch steam oylinders. It is
used to pump water through a 4 inch pipeinto a
reservolr about 50 feet above the level of the
pump. If astopeock were put in the pipe near
the reservoir, and near the stopcock a fire plug,
would the pump foree water through 1000 feet of
hose with suficient force and to a sufficient bight
to extinguish fires, part of our town being 100 feet
above the level of the pump? A, It would proba-
bly be necessary to Increase the steam pressure.

(25) C. C. W, says: 1. I understand that
there is a train run from London to Liverpool, the
card time of which is an average of 47 miles per
hour, including stops. Is this practicable? A, It
may be pricticable, but we do not think that It Is
done, 2, T understand that an English locomotive
bas made the extruordinary time of &2 miles per
hour, dmwing 5 coaches. Is that possible? A,
There Is such a report, but it is not well authenti-
ented, 8. What is the best hour’s run ever made
by alocomotive? A. The best of which we have
knowledge was nbout 63 miles un honr,

(26) W. McB. asks: 1. How many cubic
foot of hydrogen gas (manufuctured from gine and
neld or vitriol) are required to mise u welght of 1
Ib. ton higat of 10feet? A, You must first state
whother you wish to know the nscensional foree
of n bulk of hydrogen, sufficient to rakee the
wolght mentioned, or the mechanienl force equiv-
alent to the heat given out in burning a certaly
number of cuble feet. 2. What are the propor-
tions of zine and acid to make gas with, and what
is the best way of generating the gas? A, The
zine s used In any quantity that is convenlentacd
a mixture of ofl of vitriol 4 parts, water 4 parts,
poured upon it in a sultable bottle provided with
n cork nnd an exit tube.

(27)J. H. P. asks: I have air slaked Nme
and pure carbolie acld. How can 1 impreguate
the lime with the ncld %o as to make an effcctive
Insoct-ropelling mixture for garden vegotables? A,
This comy d miy bo obtained by digesting your
lme intho ncld. 1tis n very unstable salt, casily
decom posed,

(28) N.Y.nsks: 1.Can the nerve of atooth be
killed? A, Yes. £ How long will the tooth last
after the nerve 18 dostroyed ¥ A, If the tooth Is
properly filled after the operntion, It will last, in
most cases, a very long time. e

(20) J. MoL. asks: What seid will et slne

tho quickest and bito the sharpest 7 A, Sulphurio
nold, diluted with from 3 to 5 pints of water,

(30) L. K, D, auks: Is there anything that
will make plaster hardor than it s wgou dry after
bolng mixed with witer? A, Uso a strong solution
of ulum lostead of pure water,

(31 . B, P. asks: How can I plate with

#ol), silver, and nickel upon stee) and nickel siver
withou! first using » coppering solution? A. Iron

and steel must first be eloctroplated with copper




sk W leass toll me
toot Impurities adl tions in lin-
The purity of the fixed olls may bo

detsoted
2) By mixing concentrated sulphurio noid with ofl
(1or 2 pacts noid to 100 o) the temperature rises
and the mixture bocomes colored.  If u plate of
white glass bo placed on a sheet of white paper,
and 19 or 15 drops of ol bo placed on the glass and
ssmall drop of neld bo ndded, n color will be pro-
duced whioh varfes with the oll omployed. With
rapo ol groonish blue riog formy ot o cortain dis-
tance from the wold, while towards the center
light yellow brown stroaks may be observed. Olive
oll Instantly bocomes pale yellow, and afterwards
yollowish groen. In luseed ofl, u beautiful dark
browaish rod web {s formed, gradually changing
fntd brownlsh black. Tallow ofl or olelcacid be-
vomas brown, [t seldom occurs that a better ofl
15 usod to adulterate an foferlor ono. Ol of al-
monds, ollve, and codfish ofl will, therefore, never
bo used to adultorato rape, oll, but probably train,
or perhaps linsoed, and somotimes poppy ofl. If
we ars led, therofore, by the odorto Infer an adul-
toeration, for instance, for traln ofl, which occurs
most froquently, it s only nocessary to place from
10to 15 dropsof rape oil, the purity of which is
undoubtad, together with as much tein ofl,and an
oqual quantity of the oll whose purity (s suspected,
and add to each of them a drop of sulphuric acld.
From the color produced an inference may be
formad of the purlty of the oil;and by the differ-
ont tingos of color the extentof adultoration may
oo dotected. (1) By tho oleometer, indicating the
specltio gravity of oll in such a way that pure rape
seod oll Is ndicated by 37* to 33%, hemp oll from 30°
to81°, There are various other tests; thatby the
capillarimetor indicates the quantity of the ofl
which falls from a certain sized point under given
elronmstanoos, oto,
(33) G. M. R. says: A daily journal gives
the following test to be applied to quartz, ff,l de-
torming 183 aurlforous character: “ After being
woll ground und calelned,it should be treated with
o bath of lodine or bromine water, and allowed to
digest in It for some time. Then a pieee of filter
paper should be soaked in the solutien, dried, and
burned to ashes in o mufMe. If gold is present, the
ash {8 purplo. One peonywelght of gold to the
tun may thus be detectad.” Please give me de-
talls of the prepartion of the fodine or bromine
water. A, The solution of fodine or bromine Is
readily obtained by placing n small quantity of
wlther lodine or bromine in a bottle with a quanti-
ty of pure waterand shaking. The color of solu-
tion, if br has boen used, will be omnge yel-
low. The bromine is more soluble in water than
the iodine, which is very slightly soluble, Both
the solutions dissolve gold, to form oither lodide
or bromide of gold. These are readlly decom-
posed upon application of heat, and give the char-

‘acteristic color mentioned in the test.

(35 T. H. W.asks: 1. How can I keep my
zinc in @ lead and zine battery from getting cov-
ered with a black substance? A. You cannot help

> its turning black, except by covering it with mer-
cuary. 2. Does the substance have any effect on
the streagth of the battery ? A, No.

G.S.P. asks: How can [ arrange o mag-
ug?)mmmt Is used in mf:scupur.
Pposes 20 as to have a negative and a positive pole?
A. One pole is negative and the other positive.
You cannot have a current with both poles positive.

(36)J. E. G. asks: What size of copper
wire will do to convey the same amount of elec-
tricity as the common telegraph wire? A, Copper
13 six times as good a conductor as (ron, and there-
fore a copper wire one sixth as large would con-
duct as much eleotricity us the lron wire now used.

(87) W. C. C. asks: How can I construct a
safe and cheap keroscoe lamp for blowplpe solder-
log purposos? A. Por this purpose a small lamp
of glass s bost.  The top should be composed of a
small brass disk (nbout 3 inch in dlameter) through
which the wick tube passes.  The disk should be
supported by a motal frame, loto which It fts
loossly, In suoh n manner that, while in its normal
positior, it prevents the alr from entering the lamp;
1t nlso nots uea safoty valve, making It tmpossible
for an explodon of any kiod to vcour. The lamp
should be furnished with a brass cup which scrows
over the top, thus rendering It portable, provents
the spilling of the lquid in case the lap is over-
turned, and also doters evaporation when not in
use. This, wo bolleve, is tho simplest and best
form of lamp for this purpose,

(8) F. anks: Does it make any difference,
1o an induction coll, which way the wires of the
course holix run, in respoot to the fine belix?
Should tho two helloes be wound in the same di-
rection, or fn different diroctions? A, It makes no
difference, which way you wind thow.

(8U) W, T, B, asks : How can I dissolve sul.
phur o wator, #o o8 1o make o strony permancnt
solution? A, Froo sulpbur is Insoluble in water
under any condition. Many of Its compounds,
however, ure soluble, some extromely so. The af-
finity existing botween sulphurfo acld (which Is o
cowpound of sulptiur with oxygen) and water iy
80 groal that, by it alsorption of the aqueous
vapor from the alr, wheo freely oxposed, it soon
doubles ILs own voluwe. Tho ordinary *sulphur
wator,” a8 obtalned from what wro known as sule
phur sprin g, s stinply & solution (n water of gns-
eous sulpburettod hydrogon, whioh, as its name
denoter, s 8 compound of sulphur with bydrogen.

0 may bo artificlally obtuined, choaply and

rge quantities, by the action of dilute of) of
witriol on sulphide of lron. A solution of the gos
oasily obtalned by pasdng 1t through wator,

i

Scientific

(40) C, A. M. asks: How should the electro-
magnet of asmall tolegraph be constructed ¥ A,
Wind coppor wire, fnsulated with silk, around a
oore of soft lron.

(41) F. H. M. asks: 1. Is thero any way in
whioh sllver can be applied to plastered molding
othor than as leaf 7 A, We do not know of any
othor method. 2. What ls the best mixture for lne-
quoring sllver to make It ko gold 7 A, Ambor §
Oz, gum lac 2 ozs,, deying Hnsood o1l 8 oz, omonce
of turpontine 16 ozs.  Dissolye soparately the gum
lno, and then add the amber, propaved and pulvee.
1zod, with the linseed ofl and essenoe, very warm,
When the whole has lost a part of Its heat, mix in
relative proportions tincture of annutto, of torrm
merita, gum guttae, and degon’s blood,  This var-
nish, whon applied to white motals, gives thom o
beaudful gold color. 3. Can bronze bo burnished ¢
A, No. 4. Can leaf be applied on n Fronch pols
ishod surfuace? A, No. 5, Which plastor 1s bost
for moldings? A. What kind of moldings?

(42) H, E. N. says: I have o galvanic belt,
warranted to cure neuralgin, ote, and I want to
find out what the actunl eleotrio or galvanie in-
tensity is, If it bas any. How oan Iarrivo at it?
A, Attach Its two poles to o tnngent galvanometer
and note the deflection.  Then connect the cell of
a Danlell battery to the same galvanometer, The
detlection of the galvanic belt will bo to the de-
flection of n Daniell cell s Its lntenslty s to that
of a Danlell cell.

(485) W. E. P. asks: 1. Whatare the proper-
ties of crudepetroleum? A The name petroloum
(rock oll) s applied to certaln bituminous flulds
found in the earth. Solid bitumen or nsphalt differs
but little in chemical composition from potroloum,
both belng compounds of hydrogen and carbon.
Many varieties of petroleum, and perhaps all, bo-
oome thick by exposure to the wir, and finally
solid, resembling asphaltum, The fluld petroleum
has been collected in Durmab for at least fAftoen
centurics. It is used by the inhabitants for light
and fuel. In this country petroloum 5 not, ns
many suppose,a new discovery. Yoars ago springs
of it were known in many looalities, but its use
was very Umited. No method for purifying (t wos
known, 8o that it was looked upon ns valuelessand
sovernl wells bored for salt water were abandoned
on account of the oll rendering the water impure,
In 1861 it was purified, and introduced extensively
as an {luminating oll, to take the place of burning
flulds (camphine and alcohol), tho price of which
wis greatly enhanced, and whioh, by the explosive
qualities of thelr vapors,were causging many sovoro
accidents, The trade inorefsed, new wells woro
bored; and some of them yielded several bundred
barrels per day,making possessors at onoce wealthy,
Petroleum was probably formed by a slow decom-
position of orgunic substances under the earth's

surface. Some geologists suppose petroleum to be |

due to the subterrancous distillation of remains of
son plants and marine animals, and that the petre-
loum 18 forcod upwands by water, always presert
in the bored wells. It Is found In cavities and
in crevices, and through the substance of the rock.
Petroloum Is much lighter than water, of a green
or black color, with a peculiar and, to most per-
sons, unpleasant odor. It Is commercially divided
fnto two kinds, the beavy or lubricating oil, and
the light oll; the former is more dense, and some-
times of the consistence of thin molasses. It s
used, without preparation, for lubricating ma-
chinery, for which it is admirably suited. The lght
oll, before it can be used, Is submitted to severanl
purifyiog processes, the most important of which
is distillation. 2. What Is the simplest method of
nscortaining the degree of fire test of refined petro-
leun? A. Burning oll is sometimes adaltersted
with benzine or heavy oll. To detect the former,
pour & fow ounces into a sall tin cup, and put it
on astove or over s lamp, placing the bulb of a
thermometor in the oll. Then as the temperature
risos, try with a lighted taper when the ofl gives
off Inflammable vapor; If this be below 100° or 110*
Fab., the oll Is dangerous to use, as itz vapor, be-
coming mixed with air in the lamp, may take fire
and explode. The adulterstion with heavy ol is
shown by the dimness of the flame after haviog
burnoed for some time, sccompanied by the char-
ring of thowick. 3. Can kerosene ofl be adultera-
ted? How are the adulterations to be deteoted?
A, You; itis largely adultorated with the lighter
otls, such ws bonzine, eto,, which may be readily
dotected by the process s deseribed above.

(44) R. R. B. asks: 1. What are the cheap-
ont and best Ingredients for making paste in large
quantitios, for paperbangers’ and paper bag man-
ufsoturers’ use 7 1 want a paste free from lamps
and ws adhosivo as possible; how should the in-
gredients be mixed, what quantity of each should
bo usedd In each barrel, and what should be its con-
sistonce before and after cooking? A, The fol-
lowing has beon highly recommoended; for bosides
possessing the merit of choapness, It bas the sdvan-
tugo of proventing the puper from separating or
pocling off. Itmay bo prepared by first softening
(5 1. of finely powdered bole (n water, and then
draluing off the surplus water from the mass.  One
and & quarter pounds of glue are next to bo bolled
Into glue watsr; and the bole and two pounds of gyp-
sum are thon stirred in, and tho whole mass foroed
through n slove by means of n brush. This by after-
ward diluted with water to the condition of « thin
piste or dressing, when It Is ready for uso. This
paste ls not only much cheaper than ordinary
four paste, but it has the sdvantage of adbering
botter to whitowashed surfaces, especially to
walls that bave boen coated over soversl times,
and from which the coating has not boon care-
fully romoved. Tn soine cases, it ls adyisable, when
putting fine papor on old walls, to coat them by
moans of this paste with a ground paper, and to
apply the paperhanging Itself to this with ordi-
nary pasto.

(45) A. B.H. asks: 1. Is hot air lighter than
cold® A. Yes. 2 Aro noxious gases Mghter or
beavier than pure sir? A Some are lighter, some

Aumerican,

uro heavier than alr, For the most part, however,
thoy ure heavier,

L Does ocoal slack by exposuro to air in a damp
place, and does slacking Injure it? A, By exposure
to the air and damp, the coal loses some of its
valuable lngredients, and s Injured. 2. Does
froczing coml Injure It7 A, It Is also somewhat
disintegrated and (njured by freezing weather,

(10) G, B, sayn: I have been trying to elec
trotypo nocording to the directions given to €. A,
o In your lssuo of February 6, but my deposit Is
80 brittlo that I can hardly get It off the wax
whole, and there are minute holes In the work.
What is the trouble ? A, Too much battery.

(47) W. A, B, asks: Does the zine rod in
tho Loclanehé battery require to be amal ted?

- —— ey

the [ron precipitated es red oxide, which remaing
as an insoluble body.

(58) J.G. asks: What impurities does sheet
zine contain, and how may they be romoved so ax
twleave It comparstively puret A, Commercial
#oc ls alwoys more or loss contaminated with ar-
senic, eadmium, lond, Iron, und enrbon,  The black
resldue remalning when zine Ix disolved in acid
(often mistaken for n carburet of zng) In o mixture
In varlous proportions of fron, lead, und carbon,
The more lmpure the zine, the more readily It I
dissolved in nclds; but by careful distilintion 2ine
may l:o almost entirely freed from any forelgn
roetals.

In a Leclanché cell (1 quart), how ofwn do the

A. No,

(48) A, W.M, sayn: InBaker's work on the
Ntoam ongine, p. 85, 1 find the following formula
for tho graduation of the lever of the safety valve:

AriP — W
D= W Xrt=area of valve,=distanco of
the center of yalvo to fulerum, P‘=the pressure of
steam on boller, Le=longth of lever, w=weight of
lover, Wawelght of ball. I have just put in nset
of now boflots. The area of the valve Is 641150
Inohes, [=8125, 1/=H80 1ba,, longth of lever 20 inch-
o8, welght of lover 846 1bw, and weight of ball £
\ V=34  5A1IR0 X3 125 X80 — 14 b X 8h
M Dl 3 S ——
=148, D=1} Inches from fulerum to place
whore the welght should be placed on lever to car-
ry 8 Ibs, steam. But when we fired up, we wore
surprised to find that, lnstead of placing the weight
at 1% Inches from the fulcrum, we had to place it
10 Inohes; we therefore conclude that the formula
18 Incorrect. Can you oxplain this? A. The for-
muln s approximately correct, and answers pretty
well for ordinary cases. We think [t Ukely that
you have mude a mistake In estimating the area of
the valve, or that your steam gage is Incorreet,
You will find an exporimental method described
on p. 273, vol. 3L

(49) W. L. L. says: I wish to make a tele-
#0opo with o 16 inch objective, hollow, to be filled
with Hquid. Whatls the best filling? A. Only two
kinds of objectives repay the labor bestowed on
making them, the achromatic objective and the
sllvered glass reflector, mwounted either according
to Newton's or to Cassegriin's form.

(50) W. H. 8. nsks: What is the propor-
tion between the object and diagonal reflectors in
the Newtonian telescope, the focus belng six times
tho dinmeter ? A, Minor axis of elliptical plane
mirror {8 one ffth the aperture of the speculum,
The focus should be nearly twelve times the aper-
ture.

(51) R. W. K. says: You state that a gen-
orally useful application of parafiin is for the
lniog of casks and wooden vessels, to prevent ab-
sorption of their contents by the wood, or thelr
escape through the pores. The diminishing ovap-
oration being of great importance to the vineyard
districts of Virginia, I applied atsome of tho largest
establishmentsin Philadelphia, and found that such
an application of paraffin was an entire novelty to
them. Would it not be expensive? A, It Is suc-
cessfully used in conting smaller vessels; its appli-
cation to larger is a matter only of expense and
proper appliances.

(52) J. F. D, asks: What is the best meth-
od of bleaching rosin? A. Wedo not know of any
such process.

(58) E. F. asks: Can any simple ingredient
be used to throw down the foreign matter In very
hard water? A. This may be sccomplished either
by boiling the water before using, or by the addi-
tion of the proper quantity of lime water, which
will precipitate or carry down with it the excess of
carbonate of lme,

(54) U. H. asks: 1. Can I gold plate steel
pens with the Tom Thumb battery? A, Yes 2
Must I plate the pens with copperfirst? A, It is
not pECesSary.

How can [ mend rubber hose ?
vol. 3\

What is the freczing point of mercury ¥ A Moer-
cury solidifies at —3% Fab., and is then soft and
malleable; but If redaced to a much lower termper-
ature, (t becomes brittle, It bolls at about G
Fal., and slowly volatilizes at all tempertures
above ¥,

(63) W.L. B. says: Rain water § ozs., car
mine 24 grains, aqua smmonia 240 drops, and gum
ambic water 30 drops make red ink which has an
offensive smell,  What will remove the smell of
the ammonis without spolling the ink? A, Use o
smaller proportion of ammonia.

You give a reelpe for white gunpowder,
the partsby welght? A, Yes

(58) W. C. R, naks: L. If I take o glass
tube, say ¢ Inches long and 5 inch In dlameter,
pod 01 it about half full of the heads of the old
sulpbur (blue hesded) matobes, with balf an Inch
of stick to each hond, and then scal the two ends
of the tube overa blowpipe without Iguiting the
matches, after which T hoat the body af the tube
hot enough to consume the wood : What guses
will I have in the tube?  A.The gases will be vapor
of sulphur, a small of sulphurous scid,
water, and pyroligneous ackd arising from the de-
structive distillation of the wood. 2. Will thoy be
of disagrecable odor, or Injurtous when Inkaled?
A. They will be both dissgreeable und injurious,

(67) M. J. 8. says: We havea well forty
feet deep, consisting of a three Inch pipe driven
into the carth, through which the water Is drawn.
The soll at the bottom of the well is a white sand,
and the water doawn thorefrom is clear ns crystal;
but on belog heated It becomes red, and precipl
tates a red sediment, which retains its color whees
dry. Whylsthis? A, The water contalns lron in
solution, extsting probably as blearbonate of tron.

A See p G

Are

‘ble with the valve, but your article on * Practioal

tonts of the porous cup and of the outer Jar
require changing? A. This depends altogoiher
upon the use that (s made of it, or In other words,
the number of times daily or monthly It is brought
into requisition. The outer solution simply needs
to be kept saturnted with sal ammoniae, and water
to repleniah that lost by evaporation. Thisbattery
cannot be used on closed circuit, because of its
rapld polarization.

(59) L. W. R, asks:1, What is the differ-
ence in the combination of o portrait and a land-
scape lens for photography? A, The portrait lens
Is constructed to work rapidly; the front palr con-
sists of a crown double convex and flint plano-con-
cave, the back pair a flint negative meniscus and
crown double convex, of longer focus than the
front pair. The view tube is a single palr, a double
convex crown and a double concave flint. 2. Why
are two sets of lenses used in o camern tube? AL
For wider angle of aperture. 3. Cun gocd land-
scape and portralt photography be done with an
achromatic object glass of a telescope? A. No.
For experiment,put a view tube its own focal ler gth
inside focus of objective. 4. Does n lens of short
or long focal length make any difference for eftber
kind of work? A. A lens works ke slowcr the
longer its focus {8, 5. How is a telescope fixed for
viewing thesun? A. Claret and spplegreen sex-
tant glaszes are superposed inside the eyeplece cap,
or the Image 18 received on & Bristol board.

(60) J. E. N, asks: 1. What is the best com-
position for covering the insulated wires for an in-
duction coll? A. Cover both wires with silk. 2.
Isa bobbin 8 inches long by 234 inches in diameter,
with a ¥ inch cylinder (for the wire rods), o well
proportioned one? A, Yes. 3. Which gives the
best results with a weak battery, a coll of two
wires (of the same size) wound side by slde, cr a
cofl of fine over a coarser wire? A, Use No. 40
for the secondary and No. 18 for the primary. 4.
Are the induced and the inducing colls wound in the
same direction (in the coil of one wire over the
other}? A. Yes. &4 In what proportion of cach
can the induced be increased without incrcesing
the inducing coll 7 A Almost any extent. € Abcut
what quantity of each (by welght) of wire will te
required for the above sized bobtin? A, Usen
few turns of the conrse wire and a thovsand furns
of thefine wire. 7. Can fron covered wire be vsed
{n place of copper ln any part 7 A, Not to good ad-
vantage. & What work on electricity Is recom-
mended 7 A, Do la Rive, Wood, Jenkins, Hurris,
Ferguson, and Thomson are all good.

(61) W. R. H. asks: 1. How can | best ol
der platinum foll to brass and make a good electrical
connection? A. Use pulverized rosin and good
solder. 2. Wil powdered peroxide of manganese
act as well as the coarsely pulverized for the Lee
clanché battery 7 A, Usethe coarse in preference.

(62) F. B. S. says: 1. | have a small battery
made on the Daniell principle, using zine and sul-
phate of copper, but it is not constant. What can
Tdo to keep It more uniform? A. Probably the
water neods changing In the porous cups. When
it becomes supersaturated with sulphate of zine,
crystals form on the zine and stop the action. You
can use nitmate of copper instend of sulphate 1€
you wish, but sulphate is cheaper and better. 2
How can I make an induction coll? A, An induc-
tion coll is made by winding & belix of coarse insu-
lated copper wire, and surrounding It by o belix of
fine Insulated copper wire. The battery Is con-
nected with tho ooarse wire coll and the shocks
are obtained from the fine wire coll, when the cir-
cuit of the coarse wire cotl, which s called the pri
mary clreult, is broken and closed. The fine wire
voll ts called the secondary circult, and recelves its
electrical effects by induction from the primary
cireuit,

(63) W. E. D. asks: How can | make a bat.
tery suitable for plating, and how one that will run
o small tglegraph Instrument ? 1 bave a glass Jar
that will hold about 2 quarts, and wish to make it
Into as powerful a battery as [ can. A, Put a
plate of copper in the bottom of your Jar and at-
tach o copper wire to [t which s insulated above
the Junotion with gutta percha. Put a couple
pounds of sulphate of copper (blue vitriol) on the
copper plate. Suspend o disk of zine in the jar
near tho top and Al the jar with water. Connect
the upper end of the copper wire with the zine
disk, aod loave 1t 5o for 43 hours, and your battery
will then be ready for use. If you need more
power, ke a second cell to the same way and
connect the copper plate of ono with the zne disk
of the other. One cell of this kind has o force of
one volt, two cells two volts, and so 00, This Is
called the gruvity o Calland battory, and lsone of
tho best and most constant o use.

(64) W. 8. S, asks: Is there a chemical pro-
coss by which steel can bo case-hardened without
heating or springiog 12 A, We do not know of
any.

(65) J. H. B. says: 1 have o little engine of
1 inch bore by 23¢ inches stroke, 1 had some trok=

Mechanism,” by Joshua Roso (& couplo of weoks
ngo) corrected the mistake. T now run with steam
20 Ibs. pressure 4t the mite of about 80 revolutions

a minute.
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m
ceived from the following correspondents,and
examined, with the results etated :

C.H. W, Jro~It I8 a fragment of o smnll boxa-
goonl erystal of rock crystal or quarte.—G. IL M.
1t 1 n decomposed muscovite, whioh s & variety
of mion, and conslsts of a hydmted silicate of
aluming, with a small percentage of oxide of fron
and about 10 per cent of alkall, Numerous speck
wens of thismineral have been forwarded of late,
probably on the Ilppnddonthlltlnwmyeﬂow
scales owe their color to the presence of gold, This
mistake was made with sd consequences by the
first settiors st Jamostown, Vi, who,(nstoad of de-
voting themselyes to cutting down the forest, col-
Jooted A shipload of similar material and sentit to
lnchld.wbc'ltmms«modm--n.x.
—No. 115 boraite or variegated copper orw, oom-
posed of sulphur 25 per cent, copper 63 per oont,
and {ron 12 percent.  No. 2 is epidoto,and consists
of 57 por cont of silica, 28 per cent of alumion, 14
per cent of axide of fron, 23 por cent of magnesia,
and 3 per cent of water.—T. M, T.—It Is a mixture
of augite, epidote, and quartz. If it contains any
tin ory, it s not percoptible to the eye, and a plece
much larger than the mieroscoplo fragment you
sond would be necessary to dotermine this fact. It
has no valuo, apparently, as an ore.~N. H. 8.—We
havo tried your specimen for manganese, and find
it prosent, although in what quantity we cannot
say from a preliminary examination. The cost of
an assay IS 810; and if there is a deposit of the min-
eral, It i worth the assay.—G. Mel—The pill is
probably a proprictary article; it hasall the Indi-
cations of being for sweetening the breath only.—
J. K.—No. 1 I8 maroasite, and i« composed of 48 per
cont of leon and 6 of sulphur, It is not yaluabla
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INDEX OF INVENTIONS

ron wrton
Letters Patont of the United States weore

Granted In the Week ending

January 26, 1875,
AND BACH BEARING THAT DATE.
[Those marked (r) are relssued patonts. ]

Alr compressor, Carobbl & Bellint
Acrstlng apparatus, G. W, Baird. ...
Axle box and sleeve, J. B. Wiachell,

Date e, ). B AFPanta, .. ..ooiiiiiiiiniiiiniaiin 19, 00
fale the, A. A, Goldsmith 190 w9
Paling cotton, device for, W. Tler ..o 100, 00

159,064

Darrel, G, W, BanKer. ...coccacrmmmeareiniiirarionss
Parrel hoads, cutting, 0. Osten, ..., PPN LN A L
Bed bottom, apriog, Fowler & Dewar, vee IO, 080
Pee hve, J. 8. COt.vuiciiamiinnniens wee 180,08
Doats, towing, G, Burnham......... e 1051
Roller feeder, etc., J. W, Hopkins ANA NS vee 190,000
Nofler, wash, S. M. Marsden........... e 109,106
Boller water Indleator, 0. B, Kendall. ..., MR IR LY
Bollers, cte., covering for, W, O'Ham. ., o 199,206
Rolt fastening, E. H. Pettit wee 108,181
Boot, galter, B, C. Young............e R LA L)
Boot stiffeners, waking, R. Rogers., oee 159,20
Boring machine, G. Dryden.......... . 180,180

Bottle stopper, C. M. Bivdenburgh. ....cooovvv o « A, 065
Bottle stopper, eto., F. B, Mioholl...ooovvaiiiiinis 108, a0
Box, revolving splee, T. W, F. Smitton, . e 100,102
Boxes, wooden, A. Robinsaon,, o 159,042

Bracelot, E. F, Presbrey,,
Bridge, fron, E. L Farneworth......coooues
Bridges, joint for lron trum, E, 8, Shaw,
Bridge, post or glrder, ¥, C. Lowthorp,.

v BEAE DIC P ORI s v venansssarropsesss 160,003

asan iron ore.  No. 2 is a clay alate, containing ox- y 4
{deaf {ron, but not {n sufcient quantity to render | Brivtcs, comblog, Parke & Lanbay...... 162, %9
valuablo. No. 8 15 nn fmpure stoatite or soap- Bulldings, movable front for, J, Murphy s 150,908
It valua Barial casket, W. G. A1Z00, 8. & JF.eeeonns . 159,060

stone. Ino large blocks, it {8 used in Uning the in-
terior of blast furnaces. No. 4 I8 a yellow oxide

of iron, mixed with clay and a large amount of | putton, slecve, Mason & Richardson
silex. It is aninferfor iron ore.—Y. and K.—The | Car birth, slooping, C. E. Lucas, ...
specimen contains gold, of the variety known In | Car coupling, A. A. Kellogg.,
works on mineralogy as “fool's gold,” or iron py= | Car coupling, G. W. E. Row..

Burner, self-roguiating gas, D, D, MoMillan...... 150,108
Durners, lens forgas, M. C. Melga. . .oooienn oo 189,100
.. 160,106
159,196
159,099
oo 159,120
e 109,19

rites. It & full of cubical crystals—slightly de- g:r coun:lnk. :‘umo& Thomipson. s
posad which i8 a compound reoupling, L. Vote........ vov 160,108
N LTI, PO Carventilator. B, Kortlng, ........... .o 169,157

of sulphur and {rom.—P. C.—~The white particles
ure not sulphur, but sulpbate of iron arising from
the decomposition of pyrites. The vitriol has prob-
ably been made n the same manner, and a larger
specimen would be needed for analysis.—An unin-
beled mineral of a bright metallic luster, rlight
yellow tint, broken on the side with a fibrous frac-
ture, and having an appearance at the ends of hav-
ing undergone fusion, has been received. It is
sulphuret of iron.

J.&J. T. ask: ant is the proper speed
for the peripbery of & bolting reel 7—J. H. asks
How can I dye skins of muskrat, fox, ctc.,blackr
—R. M. asks: How can I prepare Prussian blue for
stenciling, to be used, moistened with water, with
a brush #—R, 8. asks: What is a hit and miss
valye?—J. C. C. asks: 1. How can ginger ale with
2 round. full, sromatic body be made? 2, What
are the component parts of the Belfast ginger ale?
—T.W. B. asks: If four meén can pack a bale of
ootton weighing 500 Ibe. on an iron screw 4 inches
in diameter and 134 inches pitch in the thread to the
round, with levers 15 feet long, how much can four
men pack with a wood screw 22 inches dlameter
und 7 inches pitch in the thread to the round, with
levers 20feet long? Thelincline on the wood serew
f=as7 to 64}, and the incline on the fron screw is as
134 to 1234, that Is, the incline on both is nearly the
same, but the r'se on one is 7 inches to the round,
and on the other 13§ inches to the round.

COMMUNICATIONS RECEIVED.

The Fditor of the SCIENTIFIC AMERICAN ac-
knowledges, with much plessure, the receipt of or-
lchlmlndeonmbnﬂm upon the following

OnBoﬂclxpimlom. By W.H.

Ona Mysterfous Fire. By J, B. G.

On & Magnetic Bugine. By H. 1. C.

c.(: s!.ahiuﬂng Cylindérs. Hy J. H. S, and by
On an Optical Phenomenon. By . E.F.

On Nitro-Glycerin us a Motor, By C.T.

On Amalgam Fillings. By F. H. H.

On a Man-Eating Tree. By K. I,

On Ants. BEyJ.8.

Also enquiries nnd answers from the following :
D.O~M.P.C . B.E.~J.E. B.~W, (. T.—A. ¥,
AF.0~0.0 6—K8.C. L~J.5 B—J. W.~R,—
F.J.D.=J.F.F.—B.C.&Co.—D.F.5—~W,B. R.—
E.EEE—SAU~P.E V.H~J.M.B~W.H.8,
~H. L. F.M.~B.J. J.~C. H. B.—W. M. N.—E. 6.8,

HINTS TO CORRESPONDENTS,
Correspondents whose inquiries fail to appear
should repest them.  If not then published, they
qmw.mnodmmwommrdo-
clines them. The sddress of the writer should al-
ways llm
Enquiries relating o patents, or o the patenta-
bility of lnventions, assignments, ote., will not be
published hore, All such questions, when Initials
only are given, are thrown into the wiste nnkot, as
It would fll Balf of our paper to print them all;
but wo Pleasure In answering briefly

oo 160,145
ves 159,070
cae 190,158

. 19,007
oo 150,018
= 159“1

Car wheel and axle, B, A, Berryman,....
Curs, truck for strect rallway, H, C, Bull
Carpet fastener, A, Barrought............
Carrlage wheel fender, A, shoeninger....
Cartridge loading «levtc«. G, W, Ansley...
Chaln gripe, ete., J. N, & G. J. Ackerman
Chalr, folding, P. W. Noln...oceeviinniiannn
Cheese mill, J, F, Lundis.............
Churns, cream saver for, R, Whiting. ..
Cigar mold, N, Dubrul.......

Clsterns, walling, ¥, Wilford............... . 139,29
Clanp for stookings, ete., G, J. (‘-peve\\ . 139,154
Clock frame or case, H, J, Davies.......... . 159,160
Clothes Mne, T, 5. Cary.......c..voees . 158,006
Counnectiog rod, J. F. Haskins (r).. - 635
Crop thinning machine, M. quw- . 159,168
Croquet mallet, T. H, Logan........ .. 159,156
Cutter bead, G. J, Shimer..... o 159,226

Dalries, cooling, J. Wilkinson, .,

Demijohn, C, Newman....... 159,088
Dental eugines, protecting, E. T. 8 .. 9,048
Dental plugger, L. J. P. E, o-mm ...... e 159,173
Dental tool, electromagnetic, G, F, Green vee 158,035
DOreieits O B PIBEDY, sk ves tvrsnspssunssans .. 159,024

wee 19,118
158.22'
e 198,242
wee 159,341
wee 169,047
s 159,213
oi 159,068
s 109,023
oee 159,180
o 120
oo 159,22
e 199,061
o 19,138
R LBy

Ditching machineg, T, ¥, Randolph..
Dredging machine, C, J, Sands, ............
Drifling machine, rock, E. 8. Winchester..
Drill supporting clamwp, E. 8. Winchester, .,
Dryer for fertilizers, Bowman & Chapman,
EGR holder, A. W. POrter... ccocovuvnnes oe
Engine, rotary, J. V. Beekmau. ..
Engine, rotary, Deming & Wickes
Engine cut-off, H. Webster, ...,

Feather renovator, Rassel] & &‘mu
Felt, vegetable, Sweeney & Beach, .

Fifth wheel for vehicles, G. F, Putnam, ,

Fire extinguisher, H, &, Parmelee (r).... e 8,257
Flue cover, H.TODRUE. . .oovvviiinnninns e 159,381
Furusce boller, W, Allensworth....... . 159,188

.+ 156,190

Furoace doors, etc., openiug, G. Lecs .
. 19,156

Fuarnace grate, C. Knoblauch ..

Furnace grate, H. Ryder (r)......,....... e 6,29
Furnace, metallurgic heating, B, Ragot, vee 190,(89
Furnace, puddiing, H. Ragot.....c.cocvurrninrrinens 1599 040
Furnace, smoke-consuming, Argerbright et al, . ... 109,141

Furnace steam distributer, A, B, Corey....
Gas light lndicator, ete., W, W, Goodwin (r)
Gaz machine, J. C. Henderson................
Gas meter register, H. H. Edgerton (r),. 6,258
Gasregulator, J. Anderson 159,159
Geu- wheels with shafts, connecting J . Rosebrook 159,221
tor, steam, Wmn‘ z 6, %2
.. 150,008
150,178

o 100,156
. 6,514
. 189,179

Glass articies, ete., moM for, T. B. Atterbury.... 159,061
Glasa mold, B, Bakewell, Jr...........cc0evinerninns 150,062
Grain binder, J, M. Groover, wes 159,178
Grain dryer, H. H, Beach............... < 180,014
Gralo, hulllog and orourtn:. L R. Chichester,,.... 109,(80
Gratn tor grinding, molstening, W. M, Konuedy., 189,100
Harrow and planter, B, Botler............ ........ . 100,078
Harrow and roller, W. It Downing,, o 100,168
Harvester, cotton, L, K, Miller,,, 0
Hat blook, ¥, Ik, Golng.... ..... . 160,088
Heater radistor, steam, O, Comsto voo 100,165
Heater, wator, 8, L, Latts, . v 160,008
Hog teap, J, Klar,.,........ vee 100,185
Holst or elevator, collar, C. D, Wnuon + 150,238
Horse power, J. M. Albertson (r).......... « b2
Horseshioo, R, 140, 00uiugiainnnnns o1 am
Hygroscope, Beobas & Hlmon ..... o 100,043
Inbaler and nasal douche, B. Bchonold (r) 6,200

Tronlog board, 8, I3, Morroll,,.
Juok, Ifting, W, ¥, Morrow,
Jowe er'slathe, N W, Jlole

w0 100,111
PR LN
150,180

‘". briek, W PUll o voernimesssssiuenerrnveiriress 199,00
Riln, trtck, W, L. Grogg...- " 399.0m
Ladder, fire amvo.v M. ::n':l " 550,198
Ladder, stop, R, B, Van ZAACE.-.oconerss oo e
Lamp cap and shado holder, W. R. Park., . l:'l":
Lamp wick fnserter, W, 1, Flitz Patrick., ¢ .ym
Leatber, strotonlng, U, D. Castlo (r).. ** 158,008
Leather, fuishing, Groff & Marvel .o 150,
Lens attactment for gas burners, M. C. “"" v bt
Letter box indteator, 1. 1. David.. oo 150,00
Liquids, drwiog effervescent, T. Wark oo 80,004
Lock, atarmn, J, WANOR  coee oo wrvrene o 1650
Loom temple, K. &, Sthmson : ::“::
Map exhibitor, 8. O, Adam#.. .
wf'.» rr:'ﬂllll wachine, G, W. -nd(‘ P Howell., 150,006
Meter, W, T8, BARAE, (opoiis - sovareesescs oo oo . l”.l!ﬂ
Mill, yolllng, Chalfant and Hahn . 18,078
Millstones, dressing, J. ﬁ'lllllml A v I
Motor for light machinery, D, Baldwin . 100,08
Mower, tawn, M, T, Wesl, commmnmrmnian L Aiwam
Moaste leaf turner, W, I, King.. s dvaree 15,m
Mosleal merchandise box, J. Rfﬂda .......... 160,218
Nall-nasorting machine, J, COFRe. .o . 1 082
Newspaper hesds, changing, F. Forayth..... Lo AT
Nursing bottle, J. L, Masof. ... oo coovs oo OO
Nut lock, J. J, Adiste., < 19,19
Ordpance, hreech: Iundlnl' G H POl i veine 189,170
Ore conoentrator, Moore and (lmFﬂPlll ...... 154,110
Ox ahion, I, Freneh, . .ooooverssinrsciiiinn cees 10,00
Paddle wheel, feathering, B. Vater., vens 1090
Papor bag, T. W. Grinter,, oo 180,08
Papor bag machine, T. W. Grinter.... + 159,000
Paper ruling machine, T, F. Collins "‘“-o“
Pavement, wood, W, DIsney....ccooooee : e 180,102
Paw! and ratehiet, Tomlinson and Smith. ... o 19900
Pawl and ratehet mechanism, J. L. Bond, - 180,016
Photograph burnlsher, A, C. Moestue, ... « 19,008
Plano Uld prop, D. P. Ramsdell... ... e 160,00
Pleture exhibitor, C. 8, MilIs .. ...... e 150,200
Plctare rod molding, A, C. Funston., cee AN0,007
Pipes, moldiog elsy, W. K. Black oo 199,046
Planter, rico, J. C. Brand. ... ..... . 150,108
Planter, soed, J. G, GAMer. ... -« <o e 189,087
Planters, check cond for, G. D. Haworth.. “ee 15".1:'1
Plow, G, Hale ..... AR e S RV e 1O
Pocket tool, F. R. Woodward............ LN
Printing, gelatin plates for, E. Edwarda.......... 159,166
Printing, ete., photo rellef, Levy and Bachrach... 159,104
Pruning nt, E. B, Sted Wi cvesrevns R
Pulleys, fNask for casting, W. Hutton, .. . 10,007
Pump, Av A, BUPE oacvsiarmasasaasenis W
Pumnp bucket, ehain, J, Nell,... : . 150,007
Quicksllver strafner, 1. H, Oakes..... . 118,118
Quilting frame clamp, A. P, Grabham., « 159,090
Radiator, steam heator, ¢, Comstock., . 109,158
Rallway erosaing, J. Camming........ wens 1158
Sash holder, H, C, Porry........ « 159,012
Saxh supporter, H, F. Jouks (r) are 6,356
Saw handleyE, Androws,..... . 158080
Saw mill head block, Whitcomb and Rawaon, ..., 166,2%
Scaffold, Lapp and SWeek, ... ioevsrereaiiarinnns . 180 (22
Soarf, A, Muceller,....cooieiis .. 109,112
Seeding machine, C. E, Patrle......... . 160,210
Sewing machine, Bartlett and Plant, s oo 169,065
Sewlng machine, E. Kappmoeyer....... . 156,158
Sewing machine ruer, E, W.Darby........coouv.- 159,020
Sowlng machine table support, R. W, Whltnny . 180,258
Sewing machine wax thread, E. E. Bean........... 159,144
Shaft support, 8. NolUS. coiainirennies « 359,204
Sheep serateh box, 1. B. Dillon... .16
Shoe blacking case, C, P, EMls .. 159,167
Shoe horn, A. M. Cushing........ . 159,158
Shoe nall blank, Biake and McEay. 15,015
Shoe tips, machinery for forming, J. H. Bussey_. 158,151
SIelgh; T. F. MOOPE. oo v asunnacsassasansyonnn (anven 159,055
Spark arrester, D. Allard. .. . 159157
Spark arrester, J. W. Buel............... . 18,017
Spinning frame, bolster, J. A. Matteson.... . 159,054
Spoke socket and feu; pll!e. H.T. Briggs........ 159,149
Spooling hine b pporter, A. M. Wade 153,033
Staple blanks, making, J. W. Shannon.. . 158,04
Stone, wheel for dressing, P. B, Laird.. . 159,081
Stool support, C. J. Woodward......... 159,248
Stove, cooking, M. D. Seward... 159,235
Stove, hesting, N. A. Boyuton (r).. . 6,251
Stove ld lifter, G. Sprague........ . 159,228
Stove, magazine, J. E. Tallmadge...ocoeueeninanan 159,062
Stove pipe coliar and thimbie,G. F. Brinkerhof!.. 159,150
Stove polish, 8. J. WlEOn. ...coeeeee cernnnannenns 159,066
Strainers, construction of, R. J. P. Goodwln (r). 828
Street sprinkier, G. A. Jeremiah.. - . 159,182
Street sweeping machine, J. Edlon . 189,025
Surveyors, target for, T. Davies...... . 159,01
Syringe, hypodermic, J. Lelter, .. . 159,192
Table, folding, H. B, Sinciair.. -.ee 159,227
Tea pot handle, T. Shaw........ . 158,12
Telegraph pole, metallic, R, D. Radclf A 25
Tiles, manufactaring, E. L. Hall ........ . 159,088
Tobacco, coloring, O, Knab. .......... . 159,12
Toy cartridge exploder, J. B, McHarg 159,107
Trap, animal, L. F. George.......... . 158,175
Trunk fastener, A. Frankel.. 159,055
Twine cutter, C. P. Ellls...... wess 159,168
Tyre tightener, H. B. Robbins. . -« 159,219
Umbrells, W. Tetley..cooovvnnennnnn.. .. 159,230
Valve, automatic rellef, L. D hnr 159,045
Valve, safety, H. C, Bull........, ... 159,088
Valve, safety, G. H. Crosby. . . 150,157
Valve, steam, J. H. Corey.. ve. 159,019
Valve, steam, G. Mc!hnumon ........ «en 150,198
Valve, sdjusting cut-off, H. C. Bull, .o 150,071
Vehicle wheel, J. M, Stephenson. .. wee 159,000
Vehicle wheel hub, W, Teegarden . 159,128
Veloclpede, J. A, Vander Waag (f)................ 6,250
Ventllating aud warming dram, P. H, Carman. ... 159,034
Ventllator, car, E. Korting........... Presasarieanas 159,157
Vise, E, Parker -ne 159,115
Wagon bodies, stay tron for, A. A. Livingston.... 159,083
Wagon, dumpling, Patton und Walters... ......... 15,211
Wagon Jack, 8, Chard.......ccocveiinnrreensnneonens 159,07
Washers, machine for forming spiral,S. Trethewey 159,252
Washiing machine, S. W. Holbrook................. 159,004
Watcl case bezels, making, F, H, Wiy . L
Water, removing obstructions under, 8, Lo (r) 6,240
Wells, Increasing capnelty of oll, E. A, Roborts (r) 6,208
Whip tip ferrule, B, B, Light,.... SaveaEar e taN Ay 169,100
Windmill, W. D, PArOD . ovvriveinnsinns v oseeens 159,207
Wood, machine for polluhlua.ﬁ G. Randall, ... e 159,216
Wrenel, 8, E, Robluson........ . 150,119
Wrench, pipe, H. C, Stouffer.. . 109,229
Wrenoh, plpe, J. B. \\'ontwlck. . 150,284
Yoko, neck, J, B, ROIYeH. . 0vueiernnaes 150,217
DESIGNS PATENTED.
5,019, ~CLOOK FRrAse, 10, —H, J. Davies, Brookiyn, N, Y.
8,020, —Coox 8Tove.—L, W, Harwood of al,, Troy, N, Y.
8,021 10 8,024, —OrL CLOTHN, 0O, T Meyer e al.,Bergon,N.J.
8,025, §,(20,—COOK RAXG26.—N.8,Vedder et al,, Troy,N,Y.
5,097 10 8,088, ~Canrrrs, —J. T, Wobster Philadolphia, o,
8,080, ~Boas.—G. H. Prindlo, Philadelphin, s,
§,005.—~Coox 8T0vR, ~N.8, Veddor et al, , T roy, N. Y.

 TRADE MARKS nmmmb

2,155, ~Wasitina Sova,—Flscher & Co,, New York elty,

2,19, —~Druon, —E. Fougers & Co., New York city.

2187 ~CaAnrEr Taoke. —F, F. McNalr, Nunds, N. ¥,

2,188, ~JRaxs ~Naumkeag Cotton Co,, Salem, Mass.

2,180, ~1ams, ~C. D, S8abhin, New York eity.

2100,~ WooL~J1, 1. Smith, Philadelphia, Pa.

2,091, —MINERAL WaTene ~H. A. Benjamin, San Fran.
elsca, Cal,

2,19, —Ruarns.—H. N, Daggett, Attleborough, Mass.

2,190, —S1LKs, Bro,—~Passavant & Co., New York city.

2,104, ~SoAPs, ~Btrunz «f al., Plttaburgh, Pa,

2,195, —Srmxn Neos.—~Tucker Man, Co., Boston, Mas,

2,19, <K ¥1TTHD Goops.—Troy Hoslery Co., Troy, 8. ¥,

SONMEDULE OF PATENT FEES
On onch CAYORL, ... iniinnin ssTRevANsRaR SR
On ench Trade mark., .
On Aliog eaeh -m-nunon ror a anu m nlﬂ)
On tssuing each ongioal Patent.......
On appeal to Examiners-In-Chilef.......
On appeal to Commissioner of Patents
On applioation for Relason......cccoveee a
On Nling & Discialmer. ...
On an application for Design (3% years
On application for Design (7 year$),....... >u
Un application for Dealgn (14 years)....

CANADIAN PATENTS.
LisT oF PATEXNTS GRANTED IN CANADA,
JANUARY 25 to JANUARY 28, 1874,

weuin

407, ~H, H. Rhodes, Ban José, Sants Clars conng,
Cal,, U, S, Improvementa in rafiroad ear axies, called
“ Rhodes' Rallrond Car Axle.** Jan, 25, 1535,

1R W, Gooding, Detroft City, C. Spalding and A,
Winehoster, Windsor, Essox county, Ont. Improve-
ments on apparatos for clevating and conveying coal,
called * The Shipping Coal Elevator.** Jan. 25, 15,

499, <A, J, 0'Day, Elk Raplids, Antrim county, Mich,,
U.S. Improvementa In ore crashing and rock break-
ing machines, called ** O'Day’s Improved Ore Crosh-
er.” Jan, 35,1995,

1IN0, —G. M. Holmes, Gardener, Kennebec county, Me.,
U. &, Improvements on mechanism for planiog the
cogs of bevel gear wheels, called ** Holmos® Gear
Wheel,'' Jan. 25, 155,

4,511, —=Wm, Hamilton, Fallabarg, Sallivan county, N. Y.,
U. 8. Improvements In machine for making animal
shoes, called ** Hamilton's Machine for Making Ani.
mal Bhoes.*' Jan, 25, 1§95,

M2, ~J, Prince, Rock Island, Stanstead county, P. Q.
Improvements on an apparatus for cooling milk, called
“Prince's Improved MK Vat Pan.'* Jan. 25, 189,

1,818, =D, Allard, St, Albans, Frankiln connty, Vi, U.S,
Improvements on smoke stacks, called * Allard s Smoke
Stack.' Jan, 25, 195,

1914, —C. E, Moyer, Berlin, Waterloo oounty, Ont, Im-
provements on shoe lasts, called ** Moyer's [mproved
Patent Felt Shoe Last.'" Jan. 26, 1975, :

1,915, -J. K. Felek, Berlin, Waterioo county, Omt, 1st
extension of No. 2,34,0n ** Felck's Patent Last.'' Jan,
26, 1535,

1016, —J, K. Felek, Berlin, Waterloo county, Ont, 24 ex-
tension of No, 2,234, on ** Felck's Patent Last.*" Jan
26, 1838,

4,517~ H, Sappe, Noew York city, N. Y., U. 8. Improve

ments on faucets, called **Sappe’s Self Closlog Faucet.

Jan. 2, 1875,

4,518, —Wm. Crich, Tuckersmith township, Huron counts,

Ont. Improvement on spring bed bottom, called

¢+ Crich’s Improved Spring Bed."" Jan. 26, 1855,

4,319.—L. Dion and A. Dion, St. Thomas, Montgomers
county, P, Q. Unattelage de wagon de chemins de fer,
dit **Attelage de Wagzon de Dion & Fils.'" Improve-
ments [n rallway car couplers,

$,320.—J. F. Webster, Ham{iton, Wentworth connty,Ont,
A leaf supporter for sewing machines, called ** Web-
ster's Leaf Supporter.”” Jan. 25, 1805,

420, <R, Sylvester, Ennfskilien, Durham county, Ont.
Improvements In spring hoe seeding machine, called
“Sylvester's Improved Spring Hoe.'' Jan. 3, 155,

452 —E. C. Scarlett, Adolphustown, Lennox county

Ont. Improvements In the manner of coupling and

uncoupling raliroad cars, called * Scarlett’s Gar Coup-

Ung."* Jan. 25, 1535,

4,333, —8. J. Wright, Madrid, and A. H. Wood, Ogdens-

burgh, St. Lawrence county, N.Y., U. S. Improvement

on watchman's patrol register, called ** Wright &

Wood's Watchman's Permanent Control Clock.** Jan.

26, 185,

454.—R. H. Atwell, Baltimore, Ma., U. 8. Improve-

ments on motors or engines to be driven by elther wa-

ter or steam, called * Atwell’s Motor for Steam or Wa-

ter.'" Jan. %, 157,

4.325.—G. A. Jasper, Boston, Saffolk county, Mass., U8,

Improvements In methods for prometing the combus-

tion of fuel In furnaces, called ** The Jasper Furnace.''

Jan. 23, 1575,

452.—J. Conrad and J. H. Fahringer, Montoursville,

Lycoming county, Pa., U, 8. - Improvements on apps-

ratus for elevating bullding materials called * ®on-

rid’s and Fahringer's Apparatus for Elevating Bullding

Materfal."' Jan. 25, 1575,

Advertisements.

Back Page « = « « = « 81,00 n line.
Inside Page = = « = « « 75 couts n line.
Engravings may head advertisements at the same rote
peor line, by measurcment, as the letter pres, Adver-
tiscanents must be recetved at publication ofice a8
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Scientific Amevican,

Choice Books
Various Arts and Trades.

Bgmo.—!!a:dbo(:k for the Artlsan, Moechanie, nund
neor: ompr Mn, th« rinding and Sharpening of
ting Abray ‘ é’mceut!ln“.l lrlll'-‘y Wark,
Jem and ulnu l!n \ln \«rnlnlnny um Laokering
Janrauu. Matorialy, nm "Procesack arinding and
Po -hlnx. &o, Ny ullwr Byrno, 0 i Iulrnl.nu‘-

Brown.—-l‘lvo ll\mdml and Soven Mechanlionl
Movoments, Dy II. T, Brown, 12mo ..... . 1,00

Booth.—~Marble Workoer's Manunl.  12mo,.. .. $LW

Dox.—A Praction]l Troatiso on Hoat: As applied to
tho Usoful Arts, for tho Use of I\nulnoon Architeots
&c. By Thos. ox. 14 Plates, 12mo,. YR

Bulloek,~The Amerioan Cottage nulld--r. By
Ballock. Ilustrated by 75 Engraviogs, #vo....... #4150

Campin.—~A Practical Treatise on Meohanien' En-

BUCKEST PLUNCER |

PORTABLE ENGINES,

Complete with Boller, Engine, Grates,
qutw Bonnet, Feed P amnp, YWater
Gaugres, Bteam Gange, Safely Valve,
Blow.off Coek aad Judson Gavernor,
Prizesat Shope wiik B'zl:gmn ateost,
21L P, 000 7L P, f"“w
: dq Wy Moo 8% 0,040
9 4000012
15 1L 1., 800,00,

FOOS & JAYNE,
100 Liberty St., New York.

To FElectro-Platers.

ATTERIES, CHEMICALS, AND MATERIALS,
A In sets or nln le, with books of {nstruction, manu-

ctured and sold THOMAS HALL 1
Electrician, 19 Bmmxrld Street, Boston, ﬁ'.:i"’"nﬁ:.‘?r‘;’f
ted catalogue sent free on npplkul:.

neerin Franois Campln. llhmm(cll 20 Plates D For cutting busigess
h ::\d (1) \!oo« Engravings, 'Nw ............ ; 'y ..... ('lll 00 STENCIL coml;;h:]::e ouﬁ‘r'."f.-'"iur"bzn Y FAlw
Ih Crafk,~The Practical Amorican Mlllwrlghl und 'rl"..“‘;i’ (i:)o g(':n:’ch wigh which young men are. making
b o £5 ny

Miller, By David Oralk,
Duncan.~Tho Practionl Surveyor's Guide,

THustratod, Svo..,.oiiee £85.00
lly An-

Manufactured by Valley Machine Co,, Easthampton, Mass.

nd for Catalogue and sum,
S, M, SPENCER, 117 Havover 8t,, Boston, ;la:: Al

ArEW DUDOAN. 1200, 1vvvveveresssesssnssensasnesesss PATENT AGENTS WANTED, '
Foruyth.—Dook of Designs for Headstones, \luml Men or women. $34 a weck, Proof 7000 IN USE
and other Monumonts. (omnlnlnx 7 Designs. By Planing & Matc furnished. Business pleasantand honor. KE s STE M P U M
Jamos Forayth, 410, CIoth, . oiviniesiessanini $5.00 2 \loldlng Machines, Gmy and Wood's Planers, Helt- 4 able with no risks, A 16 page circular A
v Jervis,—~Rallway Proporty : r\ Treatise on the Con- | ofiing Saw Arbors, nnd r wood-working mm‘hllmr) Z andValuable Samoles free, 83~A postal- FOREVERY POSSIBLE DUTY

straction and Managemont and Raflways. 12mo.. . $2.00

Koboll-EBrol.—Mineralogy Simplified. By F. \nn
Koboll and Henry Ernf, M, D. 12M0..c00vveeiacenss $2.850

Liobor.—Asmyor's Guide. By Oscar M. Lieber.

Newbery.—~Gleanings fromOrnamental Artof Every
Style: Drawn from Examples {nthe Britlsh, Sonth Ken-
gington, Indian, Crystal Palace, and other Museums
the Exnibition of 1351 and 1862, and the best Engllsh and
r‘greum works. (:onmlulmz many hundred ﬂnm‘;&o&’

Nicholson.—A Manual of tho Art of Bookbinding :
Contalning fall instructions in the different Branches
of Forwarding, Gllding, and Finishing. Also, the Art
ozlm Marbling Book- mfges and Paper. llluuu-uted

The airectisng here given for marbling are suitable, for

mardling of slate.

The above, or any of my Books, gent by mall, free

o A at the publication prices,
gy new nlarged CATALOGUE OF PRACTICAL
AND GCIE\T[HC BOOKS -9 pages, 8vo, —-seut free of

postage, to any one who will furnish his address,
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

FIRST & PRYIBIL,

MANUFAOTURERS OF

BandSawMachines

for all sawing purposes, lm.
ortapt results obtained In
AAND BLITTIXG SAWS. Man-

ufacture most all other Wood

Working Machivery, for Fur-

niture particularly ; also make

the most perfect ¢ Saw Set of
all, and have a large stock of
best French Band Saw Blades.

Send for a Catalogue to

461 to 467 W, 10th St., New York City.

Nzw Yorx, February 5, 1875. -

To Az BOARD OF MA\'AGEI_}}B OF THE AMERICAN

S.A. “OOD‘i“A lhl\. (.0

91 Liberty St.,
box{dA(nir’Ch:vAulng ote. 67 Sudbury St llullun.

LUDLOW VALVES.

FRED, 8STONE & CO., 8 Park Place, New Y ork

1. A cheap Mucliage, sultable for pastin, abols ¢
Glass, Tin Cans, Wood, Iron and \lom-p S-LADRIS G0
2. The Soluble Glass Liguid and Jelly for Soap, Ce-
ment Artificlal Stone, Paint and Firoproofing Wood.,
8 ydrofluoric and White Acida, for Etchin
4. Nlekel-Plating Materials, bul(u Anodoes, houzo &o,
5. Glass Manufacturers’ Articles, Manganese nighest
strength. Zaftre, Oxides of Cobalt, Uranium, Tin, Copper,
\ntimony, Bl,muth, Nickel, Aluminum, Loadstone.
6. Marble and Glass Putty, Felspar, Fluore r, Anest
sflex,_Cryolite. Talc, Asbestos, \e wow Cadmium,
L. FEUCHTWANGER & Co.,
150 FULTON SBT., .\'E\\' YORK,

THE JOHN HARDIOK
NIAGARA STEAM PUMP,

98 to M Pearl 5t,, Brookiyn, N. Y.
Manufactured solely ny

Hubbard & Aller.

ENGINES AND BOILERS,
® Pulleys,Shafting and Hangors
RN Spacmlly

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS BELTIN
&c. Send for Illustrated Catalogue and Price .

GEORGE PLACE & CO.,
121 Chiambers & 103 Reade Sts., N. Y. Clty

card on which to send your address
2 costs but one cent  Write at once to
F. M. REED, 81 sT., NEW YORX.

GBO W. READ & CO,,

foot 5th & 6th Sta., E. R, N.Y
Alwiys on hand, FULL 8TOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK! The GREATEST
VARIETY ! The Lowest Prices !

§¥ Enclose Stamp for Catalogue and Price-List.
()rdvra by mall pmmmly and falthfully executed.

OTIs, SAFETY HOISTING
Machinery.

OTIS, BROS. & CO
_ No.348 BROADWAY. NEW YORE.

IT WILL PAY

You to lnvou! a few dollars In tickets in Pnhllc Library of
Kentucky Concert and Drawing of

21th February

Positively no Postponement.

A Drawing on 27th,
Or Money Refunded.

Public Lihrary_nl Kentucky.

E0.F.BLAKE MFGCO.79581 LIBERTY STAY.

CAUSEWAY & FRIEND STS,BOSTON.
S0 CANALST. CHICAGO.

TUUMEATOA. 1200 .. e eeenesseserasaan suneresaasnnan $1.25 SEND FOR ILLUSTRATED CRTALOGLE
STEANM BAND SAW =t
Amatenr Mechanic's Workshop. Mustrated. Useful and Rare Chemicals AND Vv > g : e sy e
? ENEER-CUTTING MILL
RO TS R oo S o B .. 8.0 186 to 200 LEWIS ST, ‘ SHINGLE & BARREL MAC

STAVE. € ‘CT'%{‘I.S FJOINTERS, EQUALIZEIS, AND
B IZERS, A2
HEADING 10 RAERE.

BAILEY GAUGE LATHE—For turniog all kinds lnn-
dles und Cabinet work. Simplest and best In use.
manufactare a foll line o “nod and Iron “orklnx
Machinery, Steam anlneﬁ, Address

I )\thY &  VAIL, Lockport A

EAGLE FOOT LATHES,

Small Engine Lathes, Hand Plan

metal—Slide Rests, Circular and Foot
Scroll Saws—all of the neatest design and
superfor finish: Our catalogue describes
every tool necessary to fit out the Artizan
ur Amateur, s well as the Boys for the

Holldaya.
WM. L. CHASE & CO.,
95 & 97 Liberty St., New York

Planing & Matching

Moulding, Re-sawing nnd Tenoning Machines,
nwo and General Wood-Working Machine:
JOHN B. SCHENCK'S bO\h’ h tteawan,
‘end lor Catalogue. 115 Liberty St.. N 'i' Clty

Free to Sewing Machine Agents

Wilson Reflector—An Illustrated Sewing Ma
chlne Jounul published monthly, devoled to the Interest
of Sewing Machines, and every manufactured by
Sewing chines. Literature and General News, Elght
pages and fongcolmnm of choice miscellany and reading
matter. WILSON SEWING MACHINE CO., PunrLisuxes
Subscription price FIPTEES CEXNTS ansum, with an
::mum chromo free, postage prtm FREE TO AGENTS

DEALERS In SEWING MaCuY ATTACHXENTS
Address, WIL\O‘R'G )KBFL&.(TO
CLEvELAND Omio U. 8. A.

\ EARLY 1000 IN USE— BUFFALO FONY
LANERS. WII earn itaelf and pay expenses of
ruunlu; o eight \h)‘l Price from §10 and upwards
ach. Also, small Pony Planers and Matchers, and Plan-
ng Machine Knives. Recommended as g orand extrs
\‘ aality, Circolars free GEO. PAR )hnu.:wtu-n

fechante’s Tools and Light Machi fTalo
s potee Itorninn ot e Brene | (rotos VLB e e ey smooie = S
(] AW us for our He- n aAndsaw Ma- ea, n 8, ete, (]
chine at the last (forty-third) annoal exhibition of the | 15 years Cox. WmiTE and OENTRE 8T8, 0% \Y Y.Bgor iRnE bee(ls an S.

Amsriun Institute, s ready for delivery, has come to

We are not in the bablt of accepting bronze Medals
recommended by incompetens judges, and we advise you
to sell the one awarded to us for what it {s worth, and use
%m ?lrm:ec:d"e &.c to&c;dncate I;J_tun Jt:icgn of the American

ute, o 3
Signed) " FIRST & PRYIBIL.

Extract of a letter of a competent

Mr Willlam 8. White, owner of the “&nmplon I'lnnlng
sod Sawing mn" of ﬂar(ford Conn., January 9

have the Re- Band Saw pure

f
now in opcrauon u:d om 1ghly pleued?wllh i, It l- nu-
superior to any other ** Resawiog Machine'' with which 1
sm faniliar, It not only does the work |o a superior man-
uer, but does It ve rapid, I fod I can resaw 1,000 to
wb feet per hour without nny trouble; and as that quan-
l‘(yu about a turdly % work of ten hours forany vertical
resaw, lul’hlnk 1 l'x:lm cheerfully[ﬂ;commend 1t a8 superior
to apy other machine now In existence
4 WL 8. WHITE.

(Bigned)
¥ Ree llluﬂnuou on page 181,
THAE LEAIGH VALLEY

WEISSPORT, FA.,
Manufacturers of

Emory Wheels under a
now patent.

Bond for clreular,

RAPHICAL METHOD wour T ANALY-
BI8 OF BRIDGE TRUSSEN: extended to Contin-
ous Olrders and Draw Spans, By Charles E. Greene,
%rolmur of Civll Engineoring, Unfversity of Mic m.mn
Ilostrated by three Folding Wten. Bvo., cloth
D. VAN NOSTRAND, I'ubllnhur.
28 Murray 8t, & 21 Warren 8t,, Now York,

PARTIOULAR ATTENTION
VEN TOR‘; Bend model or dnwlng i Inolose stamp.

UNCHING
Eaadr
DROP PRESSES. mw‘tﬁo‘l&.’ém
60 gﬂ s week and expenses to all. Articles
new, staple as flour, Samples free. C. M
0 LININGTON & BRO., N. Y. or Chicago.

MACHIN ER Cucuiary
Beud for Circular. Cnu.PLACP.
y & CO,, 108 Rende St,, New York.

thing new ln glnu, you will reqnlre n mould smr dleg
f} for

Fur the Bout nnd
address

fi‘é"

20 PE\IBERTON’ BQ., Bonon.’\lnu.
New Variety
Moulding Machine,

Containing all the Excellences of the old
Gear Machine and new and valuable improvements,

At Prices that Defy Competition.

#9° Bend for Prioes and Desordptive Clroular.
Universal Mand l'l--ln. Muchine,

Attachiabile (o any vise or (o Levol, with stand sod
thueke. Tool husup aud dow o foed, A1 reversibie
salferom feod.  Lalorsaving luventlon, guiekly
Anven Lin contin bands of all metal worklng me
ehanlos,  Address fur entalogue, Jacon K, Bury
TenL, Manufueturer, 5 Dunne 88, New York

FORTUNE For ALL In tho Rubber Btamp
Dusinoss, Addross DORMAN'

HTFN(,II. ANI) Bramre \\()lu(u lln\llllnnrn Md.

P. BLAISDELL & CO.,

Waorcontor, Muans,,

Death of Gov. Bramlette.—Action of the
Trustees—A Successor Appointed—No
More Postponements—Drawing Cer-
tain February 27th.

At a meeting of the Trustees of the Public Libeary of
Kentucky, Jan, 18, 1870, {t was resolved that C M. Briggs,
Esq., who nnder the late Hon, Tho. E. Bramlette was the
real business manager of the gift concerts already given
{n aidof the Public Library of Keotueky, be and he s
hereby authorized to take the place made vaoant by the
death of said Bramlette, In the mansgement of the af.
fairs of the Afth and Iast gift concert, and that the draw-
{ng annonnced for Febroary 27, 1575, shall positively and
unegnivocally take place on that day without uny further
postponement or delay on any account whatever,

R. T, DURRETT, Presa,

Jony 8, CAlx, Secretary.

Hereafter all communications relating to the 5th Con.
certshould be addressed to the andersigned, sod I pledge
mysolf that the drawing shall come off February ¥7th or
that every dollar pald for tiokets ahall be returned,

C, M. BRIGOS, Agent sand Manager, Roor §, Publie LI

brary Bullding, Loulsville, Ky.

Whole Tiokots 80, Halves 335, Tenth, or each Coupon
#5,. Eleven \\ hole Tickuts, $50

or ll- Iu-(u or Inlurm-llnn nddroas
THO RAMLE }.. ‘(vm and Managoer, Louls
e, ln .y Or Ill(m HAYS & Co y 00 Broadway,

LLUSTRATED SPRING CATALOGUE

FOR 1535
NOW READY
sent, with s specimen copy of The American G-rden.
s new [llustmated Journal of Garden Art, edited by
James Hogg, on mex% of ten cents.
CH, SON & CO., Seadsmen
% Fulton St., Brooklys, N. ¥

DERRICKS &. TRAVELLER

THOMAS ROSS, RUTLAND ‘-'7

Steam Pumps

Wil sell 100 at Jow &rl-e. Send for circularana ,;—h: st
1o Phiiadeiphia Hydmaulic Works, Ev + P,

STEEL CASTINGS.

Solld and Homogeneous, Guaranteed tensile sireagih, =5
tuns to square Inch, An (nvaluable sabstitute for expen
sive forgings, or for Cast [ron requiring great streogt
Send for elrcalar and price list to

M¢ HAFFIE STEEL CO., Evelloa St., Pbumlclphu La,

L\ ASON'S PAT'T FRICTION CLUTCHES

are uunu(-rmred by \olne\ W. Msson & Co.,
Providence, K. L. Agents, L, B, BRHOOKS, @ Cliff sreet,
New York: TAPL IN. RICE & ©O,. Akron, Ohlo~

THE FRANZ & POPE
Knitting Machine Co.,

Having become the proprietors of patents for Kitting

o COI"" sent freo by mall on recelpt of price. = Now York, Machines, gronted to Winntay Fraxz and Witiiax
- ;‘y:’l.‘:lrl’n-ll'ull“:‘I‘::l"\‘h;hl';‘mlllli‘I:‘ll“\ntbl wtont Upright Drills and Pore, sand scoured hy l.m'r: P:‘lc'm} -;{ ulw d-:l(flu lll!:\l
0 ' 1 tollowlng, to wit: No. 8,027, bearing date the

Y I the D[ ] l Ell i 1068 IR0 day Of MATeh. A, Drs 1887 Al No. 0,68, bearing

I \\"l I’K‘m ?l.‘l\'; lllll‘(\\i“l“llmlu A vnlln, 1 n‘mr 0( 0 gl‘ ( De | date the 1at .hn' of l-\lnru-rrx )\nl. l\-l) ll-o \‘&)9&-}\-.

mu 1y m s NO } 10 Ly wrilouls » 7 bearing date the 1st day o chruary i Also

P, 0, VIOKERY & CO., Augusta, Mo | (‘""I"L‘"‘ sets of {:A. wb \‘:: :nrnr‘(nu date the drd day u} May, 1 D., 150;

B ANWUYs K rosh wnd ACvlibiv, e
DEEER'N GARDEN CALEXDAN, INT5, contalin doseriptive
snd &rlc ol Lints of Vegetable, Flower nnd Grasn Seods,
ulln, anulw“-ml overy unnh-u Heqguisite,

(u-nullluny fHustrated
.Nll\

4 VERY MAN HIS8 OWN GLAZIER,~The Unl-
vorsal Glase Cutter Is better than s Dismond for
rmdcul purposes, and will lust & Jfotime. Agenta for
N skt Ove yoars have been more succossfal, and bave
made more monJ seliing It, than auy other lnvention.,
Mmplc by mafl 50 cents. Extr m-lmmnrmu nlv«n to

.yz and Deslors,  Addroms I, ER, b
L Brosdway, Now York,

T Bty =, 8, y
5 \y te,) 41 rhnfanumc ’;»““{"."umm e

Bewt reforone oh. NO
peyy unti P""ONU oured C nll or send for clroular,

~ %15 TO %25 PER DAY |

bocn‘ Agonts wanted 1o moll Blekford '« Celebrated
Automatic Famlly Kaltting Machines,
Extraordioary Inducements offored Lo frst-olasy G ex e

froo, A
Dltl'hll l'hllntlnlphlu a

81 Cortlandt 5t

AI LOTT LAY NKN lur Ilr'-n‘nm 1tuke and Hoo llulnl\h--
N

{11150

1 WK© LG
IRON
B ams & Gureynk s

HE Uplon Iron Mills, Pittsburgh, Pa.

Tho attention of Englneers and Arohitects In callod

1o our tmproyed Wrought-1ron Heams and Gledors (pat
wnlml). In which the dompound welds between the stem
o, Which have proved so objectionable in the wid

umdn n,munulmmrlnu. wro entirely avolded, We are pro-
pared to furniah all algea at terms we favornblo ks cah bo
obtalned elsewhore. For desoriptive Hthograph addross
Carnegle, Kloman & Co,, Unlon Iron Mills, Piteaburgh, s

— | Niagara Steam Pump.
OHAS, B, HARDICK,
7&1 Adama 8t .“l!mnhlyn,N. Y.

PATTERNS, ~MACHINIATS'

Castin gs
for making sm

ke, price 81,

ml)ll WA out,

Mmlv‘l Bream Kogines 13
ditto 3 o, bore, 410, str
Catalogue of Hrall Tools and

GOODNOW & WIGHTMAN, 3 Comhlll, llmlm) Masa

nd Mon who Im\n other business, wantod us agonts

uvel n\uno. pasint work, 0oop ray, Send 3.cent
stamp for partioulars, Tus Grarmio CoMpaxy, 8-l
Purk Place, New York,
MAGNETS—Permanent Steel Magnets
of any form or slze, made to order by F, €. HEACH
& COL, 90 Brosdway, New York, Makers of the oele-
!nlnl Tom Thumb and Minlature Telegraph Instru-
ments,

also No, 106,187, bearing date the mmu of July, A. D,,
\570; miwo NoO. 183,657, bearing date the R day of Febros
ary. A. D, 15T, do hereby cantion and warn all persons
I genural, "anid manafacturers (o particalar, against buay-
{ng, sellfng, or uang, or causing to be bought, sold, or
usod, apy Kultiing Maching having the |mprovomt s
covered hy the above wentloned Letters Patent, he
Kultting Machines offored under the name of Dana Bick
ford, “uul!v Furvorile, und Brawrson, are Infringements
on our Patonts; and (¢ s our fntention to prosecute all in-
frivgements coming underour notice,
FRANZ & POFPE ENITTING MACHINE CO,
Broynv . Uhlu. h‘bmnr) Int,

" S A usmlun e AN w

E.Dh % ‘dnu by Sound | 8 onan
plete aysieis of I‘bmu the Shory ortuet. meal Al ple,
eary, and cemprebensive, m.ulu‘-m -n l. nmuv. the. o repuin
trisly, sposshos, sermenn, & e Lard's u;u s written with
forty olne srokm of the pea, and 140 werds lnuu The anem

ployed abould loarn thia art. Feles, by sall, rlu Iln\d.
Address T, W, EVANS & CO. llll.lnwllnum

( \ lluler Sam -l_n_h)fmnn’uk '3-

Lightn oy, ‘
8 I‘: J. J. GREEN, Boouton,

Wanted,

'S P ENT BOLT ITTER.
|b‘ an-’l?l ?mmtuﬁ Clroular, Um\l(m}ull ulﬁo.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam g:lyn':‘-' lﬁ“l, ncw and second
hand. i ""k"'rﬂ‘i“ RON omfn :-'v Haven Cou

nal Aaex For Ircyl-r ldl I partfeut Iress EW & l.\ll'lt()'\'!-:n 2
'?"\“«'fi.’fr’.'.c’f.‘.‘r’fri.“”“"':" IR 000" | ) GOUTD, 97 16 118 M. 901 it Ave., Nowark, N.J : , ()CR COVERING FOR HOILERS AND
2 Vi rittieboro, Vi, . ORTABLE STEAM ENGINES, COMBIN '""ci\ L\f"l‘ “D “NT i
A BOKDEY. MARYELS, FoR ACKNTY. W<

Lont
eotion ; latest nnd bost ulllu Invention

llllw' e por ”0" { pant ilblir > B yor |\lu4rd
P by W 6

[P 4 5 i s g TS

Srandwsv, Now York

3

Second Hand Engines and Boilers,

of al! kinds snd slges, ll()l)a)llg' SOLD & EXC llAhllPll
Large um-k nlwn] nd for elroular (o
ROBRETS b ING, LY Liberty Bt,, Now York

{og the maximam of vlﬂclrm{ durabllity and econ
oy, with the lulnlmum of welg L and d price. bey ary
\vld’o'l and favorab ) known, more thao 1,0 i1
use, Al; WAIT] ucw or no aale, vncrlp Ive

ne ddro
cireulars s :f pmmnu.\' CO s Lawrenco, Mass,

m)uh\ ln tho bost In the nmrlnt

Asbestos Felting Co.

S16--399 Frout Su, N




$ munm gmmmu.

| FRBRUARY 27, 1875,

FELTING, PAINTS all colors, ROOFING PAINT,

CEMENTS, E'd n:; for o, soml for Pamphicts, Price-Lists, &¢. Liberal inducaments to dealers.
OAV‘I‘IOI -.f biic are hers nod n ainM purchasing or s any mate=ialefor thraboee or

: g . "’; to contain “x 8, "' av they denr our name and datesaf patents.
a:‘wwcn piortn n.:'m o e ”" '&':.9""""'""' }H. W. JOHNS, 87 Maiden Lane, N. Y.

.|1.m or expense, S ktllo
iteo them in rl-

lLl‘R l‘()l‘.'(lﬂ'l‘()h W0

BLELS' EBVERY MAN HIS O:\\'N“LG;:::'E"

MINES FORN DOOK. 01 G.

."" orontete Guide In all Maers of Law
Fon

AT w u’n\l ?3’4 .é;"m ol lmu?'cuou

‘.nd

Mm mM Ion‘ Con

Mu
Depositions, Bonds, Onders, Con turn Powers of Attor- |

ST
u-aul; Mdlhﬂ with | pre

%%%W -nnf"""‘

aven Pension Laws with full instroc- |
oty L  odter oe walloe 1o procare

ba-bno- nbal all_war claims:

Property |

3, i e Breas: |
m

tes,
rulstions. Couns. ttatfon of the
?a:m‘d States. with Amendments. the whole action of the

verament elstion to  Heconstruction and the
Pr«umw Mlt‘h ':I the Differcat Siates. with descrip-

elams of the commuuliy, male or female, who
h’l":‘n:'lu\o - to hare any property, or who have nnly

llm which require |-mu~runn. who will
not be greatly henefited and advaotaged by the poucuxon
of the lmox 11 will save thom monay, sayo them troable,
save them time, save them 1itl

ﬁ.nun And lawyer-" foes,
and give them fuformation which nobody can afford to
be without

The Work embraces twlln‘r;:r lﬁmo pages
r, handsomely boun
oo rcpc(‘a‘\.ncx Library lundlnc ............ $2.25
Address WELLS

ulnmn }'lacv, New York.

,and 18 printed

D03

T PAYS! IT PAYS!

WHAT PAYS?
Fead ¢ See

Exery basinoss man admits the necessity of advertising.
All ¥ho have tried it know the sdvantages and profit of
so dolng. Dt it fa not all who advertise that do It advan-
tapevnsly, and Io the most effective maoner, to derive the
grestest beaefit for thelr money. Asa rule, it s the best
cconomy to advertise what one has to sell or wishes to
purchase, In papoers having the largest clrenlation among
thst clams of persons Hkely 10 by (nterested (0 the article.
Partles havisg Manafactariog Establishments to sell or
leare, or who wish Estimates made for Constructing
Bridzes. Damy, Iron Bafldings, Furnaces, Heating Appa-
ratus, Stemmn Engloes, Dollers, Wqod and Iron Working
Machinery, Agrlegitural Implewents, or Contracts for
Bugineeriog Worka of all kiods, will find thst I pays to
sdvertise It the SQIEXTIVIC AMERICAN.

The valoe of the SCIENTIFIC AMERICAN as an adver-
tisiog medinm canpot he over-ostimated, TURoES Iato BN
the machine and worksbops In the country, and is taken
&2 the prineipal Nirarics sod reading rocmps 1a (e Udited
S2ates and Ecrope,

A boslness man wasts something more than to seo his
sivertises ot ia 2 priated pewspaper  He wasts circols-
tion. IR worth 35 ceats per line 10 advertise in 3 pa-
per of thred Mossand circulstion, it s worth §5.53 pe
line to sdveritee Iz voe of forty-Qve thousand.

We lavite the stication of 1bose w ho wish (o make thelr
basisess Lpowa, to the sunexed rates:

Back Page, :
Taside Page, » 23 a line |
Besiness and Personal, 1.00 n line |

Engravings say besd sdvertisements st the same rate
per line, by measarement, ns the letter pross, Adver-
Hsemesty mast be received st the publication ofice 2
oarly s Friday morning 10 ) pesr In pext e,

1f aaything s wanted io the mechanical line, advertisé
for i in tbe SCIEXTIFIC ANERICAN,

1f ooe bas & patent or mackinery to sell, advertise In the
BoresTirtc ANERICAN,

Address the publishers,

Munn & Co.,
(o

PATENY -
LD ROL
QHA!‘T!N%'ED

The et M um mrm.
streogty,

Bax 18 per cent greaier
oA R AT
2 ol eoon
nlu S0l matuisctirers of the Crix
(:ou.u- Far, Covrtixa, and furnish Purlckyf l!‘n:;:r?
of e au\ spyraved dle- Frice list malled o
ES & LAUGHLINS,
h,

ﬂ.th'u Qﬂmtu

WOOD-WORKINU HA(.HI\EBY GEN.

od 'l’nu uumm Sk

-?F?uf ut"'"a huumbsou

] ICHARDSON, MERIAM & O
ey ':' 'l"lh 04 Itm lnmieh‘
wh § i l'nw. \‘c»nluf
puw Maclines,
ﬂi‘,‘” Mhﬂllndo
" &E‘ m:&um

lm m-ki

i T
oy ? PROYED Law's Paten
AW AU
VB 05 Loker et

Plr’l' LATH
X
for

E DUGS,

Guring the

TI
g‘?ﬁul of 3.5 cookmg nm -ln&l |
wistern and forces it to & te b

MACHINIST TOOLS Wire

For Sale Cheap.

removal of pur faotory, wo will at onoo
owl“o;gu‘t'ﬁ'lool-"nﬂ::aimly luuml |fn nfrstolnns m.-
for catalogue and
% w'utrl 10 REAYE N :;hh nun-hop onn find no bet-
mrlowlolb l”?

ldl?‘?"l‘ ‘I‘am-y 8t,, Now York.
REGU Lmﬂ

AXD LEVER
TMURRILL & KEIZER, 44 Holliday St., Balt.

GAGE CoC l\B
NOYE'S
Works
{are the wml In the Unlted States. They make Barr
Nmm.

rtable Mills, Smuot Machives, Packers, Mill
K8, Water Wheels, Gearing, specially

to four mills,
bt 7 & 50N, Buffalo, N. Y.

lleys and
Mnd for
L NOYE &

C. HENRY HALL & CO., % Cortlandt 8¢, N Y.Clty,

THE POLSOMETER.

The nhﬂ:lul most durable and eflective
STRAM PUur now In use, Wi pamp gritty
or maddy water without wear or injury to
It parts. It cannot get out of order.

Braneh Depors:

11 Pemberton Square, Boston, Mass,
18 Markot St., ladeiphia, Pa
5 Wells 8t Chileago. 111

fucelsiop Do Your Own Printing
Portable § i rerior orlomc vorke

Business Mon do thelr printing and
advertising, save money and increase
trado, Amateur Printing, delight
ful pastime for sparo hours. BOYS
have groatfun and make moncy fast

]

|

atprintiog, Send twostamps for full
P:I‘lﬂ“ﬂ s cnl!nlo SUO prosses type ele, lij tho Mfrs
@SSe% KELSEY & €O, Meriden, Conn.

Rope.

HTEEL Afh) glmncou.

Of auperlor quality, suitable for
i’ uhlnln nnld holst ll:_p'x“;m:' -.‘-’1'35 l::f
)N o8 )

i poa‘:v‘r ui- Also Galvanlzod Char-
§ coal and 1 I for Ships' Rigging,
4 Suspension Bridges, Derrick Guys,

rry lopes, &c
= ﬂm'.’ ock wmlumlnmhand

frum which any destred lengths are
cut
JUII.\' W. MASON & CO.,
43 Broadway, Now York.

Portland Cement.

best London Manufact . Foru]eh
i JDAB)IE; IHL\,\ l) % Cum se, ,
A l‘rvuw Truuoe on Cement furufatied for 35 cenu

I)ICX'8 BNCYCLOPBDIA OP 6422

l.uum A\l) PROCESSES,

fre L pectmen Index matled frre S
CM K.”F ZGhR ALD, Publishers, 18 Aun 8t,, Y.N.
The Most Powerful, and the Only Tight

BUY A Shutting, Good Part Gate Turblue ever

made. Price of small wheels to sult
the times, Send address to

SWAIN

Nonh Chel-ﬂor‘. Muoas,

WAIN.

NOR-OOBUBTIBLB STEAM BOILER & PIPE

COVERING-

S to twenty per cent, CHALMERS SPENCE CO,,
t:;fiml)':h%(net.yb’:e\ .7 1302 N, 20d St , St, Louls, Mo,

Working Models

hin Metal or Wood, mnd
‘I)Amzrltxporimenul Mm "ﬁhzn.m Center St.. N.

to

Wheels ever made, a!
Machinery, For Emel

Address

The TANITE EMERY W

Is a rotary flo. which rans & mile In a minnte, and whose cutting polnu never
. THE TANITE (o\ll’\\ Y publish monthly & llm-clu- )lcc anical
Journal, called The Emery
and French, und wmch ist
| try and Europe. THE TANITE CONPANY publish an llustratod pamphlet of 136

‘ﬁu: TAXITE COMPASNY manufacture the most uniform and roliable Emery
nd are coustantly getting up novalties In Emery Grinding

Ty
Emery Planers, Suction Fans, Davis' Spoed Indieators, &eo.

THE. T A

L

which Is printed In Engl

der, German,
?le best u?n-nf-lnl medium known, bot fur his coun

Wheels, Emery Grinders, Diamond Tools, Newman's

ANITE CO

STHOUDSUURG. MONROE ('O PA~

T—\N\IAIL OF SODA,
SCALE PR[&VENTIVE

Pays for itsolf tenfold In nnr( sy ed Appuub\c to
all bollers nnd all waters \ t charge, estima

handness of water and Otpess for bollen analyze lncrm-
tations, and give special suggostions for removing the
. A ln in lu'a olties; bend
oG luduon. nd.

MPORTANT FOR ALL LARGE CORPO-
BATIONS axp MANUFACTURING CONCEERNE —
Buerk's Watchman's Time Detector, capable of
controiling, with the uimost scCumcy, the mot on of &
watchman or lm. u lhc umc reuhet different
stations of his

57. Ilo-t.n*‘u "

J E.mlll(.l’.o.lhxl o Y
these 1

or Dlruments 'maoul u-
'bomv trmn e 'tu ' It with scconding 10 law

Mum & Co’s Patent Ofices

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

YEARS' EXPERIENCE.

ITWENTY-EIGH1

MORE FPATENTS bave been sccured through
this agenay, st howe and abroad, thao through any other in
the world,

They stnploy as tholr assistants n corpa ol the most ex-
perienced wen sa oxaminers, specification writers, and
draftsmen that can be lound, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co.'s seryloos In examining thelr in-
ventions, and procuring thelr patents,

MUNN & CO., In conneotion with the publication of the
SCTENTIFIO AMERICAN, continue (o examnine loventions,
confer with {nventors, preparo drawings, specifications, and
assigumentaatiend to fling spplications (n the Patent Ofes
paying the government foes, and watch cach case step by
wep whils pending before the exmniner. This s done
through thelr branch office,corner P and Tth Stroets, Wash-
ingtan. They also prepare and fllo cavesta, procure dosign
patents, trademarks, and reissues, sttend 10 ropected cases
(preparvd by the Wnvontor or other SLLorneys), procure copy-
dghts, stiend W loterfervnoss give written opinlons on
matters of lnrringument, furnish coples of patents: In fact
stumd Lo overy branch of patent busissss both in this and
In forelgn countries,

Patents obtaloed 1n Oanada, Kngland, Franco, Bolglum
Germany, Rusda, Prossla, 8paln, Portugal, the Dritish
Colonles, and all other countries where patents ar
gmated,

A special notieo 1 made (n the BomeNririo Asasioan ol
All loventiona patented through thle Ageney, with the
asme and renidence of the patentee.  Patents are often
sold, In part or whole, to persons sttreted o the tnyention
by sich notiee,

A pamphiet of 110 pages, cottalning the laws and full d1-
ractions for obtatning United ¥ tates patetta, alwo & clrcular
prialning exctusively 1 Forvign Patenta, stating cost for
mch sountry, tise granted, ete., Mot free.  Addross

MUNN & CO,,
Pt ladery SCIENTIFIO AMERICAN,

37 Park Row, N, Y.
Brancn
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" lr)m:—tornor ¥ and 7th Streots

Z\Glhl:s AN 'g DOILEIRS l\ow and Hecond. Hand
Pnrublc and uuaunB' desoription, addross
GOO \\'l\ & wm E. O1l City, Pa.

[ . Carventer,
nol T8, New York ey,

. Advertising Agent. Addrss
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Machinists’ Tools.

RXTRA WEATY AND IMFROVEL FPATTERENS, 3
LUCIUS W, POND, MANUFACTIRER.
Woreester, M-u.
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[rlt'v'l-z‘n l'laun Hoving M Hs llrula .ul 0.7 Out-
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Stone and Ore Breaker
Crustios all nard and brittie to
Dmv’l"f.ur ADS A J
Addrem BLAKE ¢ uua. X
EETTAE A oy mostess & Bebens
TO LUMBERMEN.

Woonsocket, | #‘
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BINUGIIAM & RICH, oncny.
$100.00 IN COLD.

in (ht‘ G u \nuoml hﬂd‘(‘nmux hold at Cloetn.-
nati The V0.0 6 Prize Sitver
Wadial To the Test Clroatar Saw, and Fire mm

Neodal for the Best Croes Cul Saw, uho nu lvo

Prize Me alx tor the Hest Saio Seage ai fu-

.&Il/‘lrl"ufnl ll'lﬂ'e all nnnl;-d ll? s.nzusow, FO

3 ony nl "
el Demarcus enpe Wi, co mprising their Cel.
?,'.'m“'d Il'nu-at 'lnu-m:‘l l‘mhm l'una‘“ .ypl e
nnge, nlso thelr sn or

p'um lead all over the Unit L&.
Special

will be furmn!

Lints, nnd
hanglog

description, nre tkin
and Canada, §# Clreulars, Price
Terms to doalers and 1arge conaumern,
Iree, on upp"unon. also, directions for
ranning Saws.
of all kinds. Bras P‘mlnn for Kteam, Water ahd
Lrass Castings. Send (or Catalogue. "r BOLLAND, 57
Gold 5t,, New York.
mPOBTANT TO IN’VENTOE&

Having unsurpassed facflities for the man
introduction of ineritorions Inventons, we wo
with owners of well-secored Invcmlon r‘sot mpe
it only) for the manufscture and gene

same. Address, ¢ ith fall o lumon.
A ANUFACTURER, uvm,

Thrilling Smnes

orilllant miscellancous features, and pictorial ¢mbeuuh
ments un lullM every weok fn Heamru Asb'aon
great alln: med weekly maguzine, ced 1o
only $2.50 a year. Singlo coplos, #x oenls. AL m'
"‘nd& m;gydm‘x,l.ll p"‘l"!:.'e phle g s

Dts W ¢ Gra ompany, mum
g—l k Place, New York, o

THE HEALD & CISCO
Patent Centrifugal Pumps

v y
First Ha-ﬁ-%?ﬁ‘\le & IIORIZO‘\:.':' and New
ork. . ** Meda V'

Amert

Perfect satisfaction mnteed. The cheapest,
darable, popular and fal Pump known, for Paper
M gers, Anwn Contraetors, Brick Makers, Distillers,
etc. Pumps with eagine on tnme. complete, at low

=) "%T'f" ) ref - 'n"" b n

et free, mnc lo rties actuall

meﬁm !l x of the uro 1ble test nv..
. SISCO & winsville, N. Y,

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

rlng nnd dntripdon in lbc ‘* Sclentific Amer.
own cure for rhen-
matian and -tht lcc \o p okun shonld be without one

Send for
C, R. TOWNSEND, Sowx Ao
Medica! Institute 16 Cumberiand St:, Brooklyn,

lDl) P K!‘-A st'RF RELTEF FOR
I\T%.l ?0 Téh. & CO., Charlestown, Muo.

"_THE ADJUSTABLE BROILE

Paten A practical ruud lmnn—two patents so-

See &
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OGENT,
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cured, Will sell the U, for $1500~
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T—HB_T(-)H Gé.ie *Ingenlous gem ! 5
STEAM BOILER

For Bale, Mt weie it o
Dubuque, lown
| Prizeo Picturo sont rreo ! An
tofind! Address with stamp, K, C. ABBEY, Bu
HARTFORD
Inspection & Insurance
COMPANY.

UARTFOMD, Conx,

Todd & Rafferty Machine Co.

MANUFACTURENS OF
The oelebrated Groono Variablo Cut-Of Engine: Lowe &

Patent Tabular aud Flue nullnm Muin 81 V'
Honary, Holsting, and Portable fmmw- o llu}l:lr‘-un?‘n“ll
ring, Bhafung, &e., Sk,

%_lndtu ’I‘(“ .unll‘lun W b'lllll (.lﬂ"nl i
oW Onkcum, Bawsin, Opo, Flax ,and Horn
Axcul- for the Now lruwn AMunuf mrlu: l(',,(')“:"lln::ﬁllﬂ

t's Toole; for Judwon's Governors wnd Btop-Valves |
?’ rigvant  Blowers; and  Differential l'ulley Bloeks
WAREROOME, 10 BARCLAY NT, YORK
WORKH PATERSON. NEW JHRAEY

PERFECT

NEWSPAPER FILE.
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for

Tba’ﬁonh l’dn'nt .ll.lf ‘rc' '“
m-funn and pamphlets, bhas boen recen e
and price redeced, 1heCTIbETS Lo the lotmnn-uz-:ﬁ-

MIOAN cab be sappltiod for the low m«of

or i m the afice of this alden
inscription, ** SCIENTIVIC &'!"u AV 4 ln . Ne-
Cossary for every one who wishes (o preserve paper.

Addros

MUNN & CO.,

PLANERS.
O WAV MAN ST

Aven, Conn,

SCIE‘ITIFIC A\IERICAN
FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTIETH YEAR.

VOLUME XXXIT,-NEW SERIES.

Tho publishers of tho SCIENTIFIC AMERICAN
beg to announoe that on the second day of Junuary,
1576, 0 now volume commenced. It will continue
o be the alm of the publishers to render the con-
teats of tho now volume more attractive and vuse-
ful than any of Its predecessors.

To the Mechanic and Manufacturer.

No person enguged {0 any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication. <

The SCIENTIFIC AMERICAN is dovoted to the
interests of Popular Science, the Mechanio Arts,
Manufactures, Inventions, Agriculture, Commerce,
and the industrial pursuits genemnily ; and It is val-
uablo und (nstructive notonly in the Workshop and
Manufactory, but also in the Houschold, the Li-
by, and the Reading Room,

By the now law, the postage must bo pald o
advance in New York, by the pubtishers; and the
subscribor then rocelves the paper by wll feee of
One copy, six months (postuge lncludod). [

One copy, three months (postage inely

One copy of Sclentific Amoriean for

One copy of &'lontlnc Alllcrian fot ono
year, and one copy of “Rofence Record™
R TP P I d, s (. 106 san

ders and drafts payublo to

MUNN & CO.,
37T PARK ROW, NEW YORK

HE*

chargo,
TERMS,
year, and one copy of engraving, * )(on
5.50
Remit by postal order, dnn. o:uyl—.
Scivatitic Amoeniean’ s priuiva with

Publishors “Boresrine AMevrgan.

One copy, one your (postage included), ...,
OFf ORI < o0 seasonrse bns sese lo.m
Address all lotters and make all Post Office or-
CIAS ENED JO
Lombard Hta. , muwuﬂ'o&‘g%oﬁ . siow York




