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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]

ot R l, MECHANICS, CHEMISTRY, AND MANUFACTURES,
NEW YORK, FEBRUARY 27, 1875, PR

A Over

7[03'.2‘0-pe} Aunum,
FPostage prepaid.

!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
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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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mwomn..ourll(heleﬂld 1o bar & mihmncﬂw.
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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q.nll -%éﬂ:um In that they were nopt‘:iul‘nod for general elrew-
nor

were they made ‘secosmible lo lbo ublle gonarally, They were
Mu the custody of tho Commine{o

0 rublla at the time of,
P lmllon and the

In the Invention,
making of the in:

gﬁ-;

ents, not that they mlxhl
ybeoome nmm to lnu nhut but 1ur the opecl-l purpose of heln,

any one whoso re:

3

A Mﬂlggtb lﬂcy mlfr |nc‘dnnully become Known
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case and Refrigerator Company &, T-ylor

0 .%:lt i.) {a‘.vn“Wou was cited with approval, and the

court held that an \ fovention, a4 c cxhibited In & rejected spplication

werely, must of mwu objection Lo the valldity of a patent,
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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.




S s i o

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
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OHASING SOREW THREADS

The operation here Mlustrated s that of chasing, or, In
other words, cutting threads or serews, in the lathe, by hand,
which is the most delicate operstion performed in & hand
Inthe, and requires skill of the very nicest kind. In the
early days of steam engineering, when serew.catting lathes
were unknown, good hands at chasing wuore eagerly songht
At that time, many large engineering firms ln England used
threads of & particnlar depth and angle, unlike those used
by others, to the ond that the machinery manufactured by
each firm could not be sent elsewhore for repairs
these private threads,
the ** Maudsley " and
the ** Sharp " threads
attained most promi.
nence.  They were
desper than those now
in use, and have been
supersedod by the
Whitworth or stand-
ard thread of to.day.

Thomas Maudsley,
the founder of the ce-
lebrated eogineering
firm now known as
Maudsley, Sons, and
Fleld, had, as far back
a8 1830, & remarkably
efficient strew room,
as It was then termed,
conducted under the
supervision of Mr.
Sherifl, who was pro-
bably the most expert
chasing hand of his
time, In Maudsley's

private model room,
screw cutting by hand *
was then carried to a
high degroe of perfec-
tion. Among the emi-
nent men who served
their  apprenticeship
in this room were Sir
Joseph  Whitwaorth,
James Nasmyth, and
George and John Ren-
nie. Among its pro-
ductions was s model
of the (at that time)
monster (160 horse)
marine engine built
for the English man
of war Dee. This
model, which was dis-
played at the London
Exhibition of 1851,
had many hand-cut
threads in it with a
pitch of 100 to the
inch, their fit being so
perfect us to enable
them to sustain very
sevore sirains, The teeth of such a chaser are so fine that,
to the ondinary machinist’s eye, it would be taken for a scra-
per, nor would the error be perceived until the tool was ap-
plied to the work,

The first operation in chasing an outside or male thread is
to start the thread, that is, to cut on the work a shallow spi.
ral groove; this is accomplished by running the lathe at a
fust speed, and passing the point of s graver or V tool, un-
der & moderate pressure, along the end of the work, the
heel of the tool being pressed firmly against the rest, which
should be placed as close to the work as possible. This part
of the operation requires a great deal of practice, to enable
the operator to strike the thread at the correct pitch and
true at the first attemps. Beginners will find it an excellent
plan to leave aboat three eighths of an inch in length, of
the end of the work to be chased, a sixteenth of an inch
larger in diameter than the required finished size, so that, if
the first few attempts to strike the correct pitch fail, the
marks may be turned out without reducing the work below
the required dismeter, When a correct pitch is struck, the
chasermay be applied, as shown in our engraving, and, while
pressed lightly against the work, moved slong the rest
as nearly at the proper speed as can be judged, and the teeth
will find the groove and travel along it. The chaser should
be held so that its hind teeth press the hardest against the
work, which will keep them in the starting groove, and act
as a guide, whilethe front teeth extend the groove, carrving
the thread forward to the requisite length. It is highly im-
portant 1o keep the rest free from the burrs made by the

Among
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heal of the graver or other ol ; otherwise the sdge of the | cauned by the caunon shot striking the tarpet , )
ning t.and 1t )
chaser will strike agniost them, and, being retarded 1n 1s | observed that the fraetar nearly alwass oocurred 3 ;J
- J CUrred acr the
vourse, will cagse the thread 10 become ** dranken e | section above referred to. th dhsaras e

leading bottom edge of the chaser should also be rounded

off o enable it to glide over such obstruetions on the face .,(‘
the rest If the wetal upon which & thread Is 1o be chaned
have seams in I, the startiog groove should be cut ss doe P s
possible, so a8 to keep the thread true
should come even with the edge of the chaser so that it

will bo s full tooth, and the tops of the weth should stand

At an scate rather than st o right angle 1o the left hand sie

THREADS WITH A HAND

of the (right hand) chaser, to the end that, when its teeth
are parallel with the length of the work, the body of the
chaser will lean to the right, and therefore stand well clear
of the lathe dog or driver.

The following rules apply to outside or male chasers: For
wrought iron or steel, the teeth should be hollow in their
length, and should have top rake. For cast iron, the top
face of the teeth should be level, or they will cut too freely
and rip the threads. For brass, the teeth should be ground
at an angle of which the points of the teeth are the lowest.
The cutting edge of the chaser should be above the horizon.
tal center of the work; and the body of the chaser should be
held as nearly horizontal as will permit the teeth to cat, oth-
erwise the positive or negative mke of the teeth will cause
them to cut a thread deeper than themselves.

At the termination of the thread, it is necessary to cut a
recess as deep as the thread, in order to give the chaser
clearance, and prevent it from ripping into the shoulder,
which would form the termination of the thread in the ab.
sence of a recess. It isa very common pmctice to cut this
groove or recess with a V tool or graver point, instead of
with a round nosed tool, thus producing a recess having a
conical instead of a curved outline: the result being to yery
seriously impair the strength of the bolt, and canse it, under
sovere strains, to fracture across the section of the bottom of
the groove.

In a series of experiments made a few years ago, by the
English government, upon targets representing ship's armor,

The front tooth | monstrated on the trial above referred to)

CHASER,

the bolts were found to be unable to withstand the shock

ETooves were mnde
with & hollow curve, whick oby ated the defoot, In this con
nection we may slso remark that threads W hisme tops and

txittomn are rounded are much stronger than are thase whose
angles terminate in

A point or angular corner (a fact also de

, henee those cut
by hand are, in this

Inthe

""l"""- superior w l]u—-r cut by the

Tuside or fesuale threads, that is to say, threads cut in the
bore of snything, are
cut by hand with an
inside chaser. which
cannot, under any cir
cumstance, have rake
npon the wp face of
the teeth, as the latter
necsssarily cut st a
from the

Inthe rest:

distance
and were
they made to cut free
s H.-_\ would rip in,
and more power would

,lllel

can be sus

be required o

the handsof

the operator, It Is a
good plan to bore &
small hole in the top
of the lathe rest, into
which asmall pin may
be placed to act as
s fulcram, ayais
which the back

of the
chaser can be pressed
o foree the teeth into
the cut.  Inside or fo
male threads are start
the
]:;ln?[.'-

against the bore of the

v by pressing

chaser teeth

work, and mov ing

forward at

time, th i
started (if =
hand one) at the outer
end of the bore, whic)

is rounded slightly off

chaser
Mucl

experience is required

so that the

shall not cateh

to enable the oper

thread

Beginne

wayvs stop th atl
and examine an inside
thread as soon as it is
struck, for it is an
easy matter to cut a double female thread in consequence
of moving the chaser too fast, nor will the error be discoy
ered until the thread is finished and the male thread applied,
which will not, in that case, enter.

Double threads are those in which the distance from one
thread to another is one half only of the actual pitch of the
thread. Their nature may be more clearly understood by
supposing a thread of five to the inch to be started by a tool

in a screw-cutting lathe, and then supposing the tool point
to be moved laterally so a8 to cut another groove, to the
same dt'plh, in the center of the spaces between the thread
first cut.  If a chaser having ten teeth to the inch be then
employed to finish the thread, we shall have a double thread
possessing all the elements of distance from one thread to
another, depth, angle, and strength of s thread of ten to the
inch, althongh the pitch will actually be that of five to the
inch,

Double male threads, to be eut by hand, can be most
easily started by the chaser, moving it twice as fast as would
be required for a single thread, rounding off the corner of
the bolt end and taking care to cut principally with the hin.
dermost teeth,

Taps and all other work requiring great accuracy in the
depth and angle of the thread should be finished hy a
chaser, the work (if of wrought iron or steel) being freely
supplied with ofl until the finishing cuts are taken, whea
soapy water should be substituted, which will cause the
chaser to cut elean and smooth, and give neatness and finish
to the threads of the tap
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REPORT OF TEE COMMISSIONER OF PATENTS.

The annual report for the year 1874, which has recently
been published, presents a very satisfactory statement of
the transactions of the Office during that time, and of its
present condition. There have been 13,509 patents issued,
which exceeds the number for any other year except that of
1869. There have been some extraordinary expenditures,
but the revenues have been sufficient to meet all these, leav-
ing a balance of £58,989.76,

The Official Gazette, which among other things has super-
seded the annual Patent Office reports, hus the advantage
over its predecessor of fornishing from week to week a brief
description of the patents which have been issued during
the week then ended, setting forth at lcast the titles, claims,
and drawings of such patents,instead of delaying till the end
of the year,snd several months,and sometimes a year or two,
lenger, before such information used to be communicated to
the public. A charge of six dollars a year must, however, be
met by those who would avail themselves of this information
instead of receiving it gratuitously, as was formerly done
through the annual reports.

A very grest improvement has recently been introduced by
placing the ilustrations in each case in fmmediate proximity
with the respective deseriptions and claims, This was done in
1853, but for some reason waus afterwards discontinined and a
different rule substitated. It is much superior in point of
convenience,

We are promised i general index of all the patents issued
from 1700 to 1873 inclusive. This index is to consist of two
sets of three volomes each : thioone of these wty contiining
un alphabetical list of the names of all the putenteos, und
the other sn fudex of the subject matter of all the patents
that lave hoon issued.  These will be of great servico.  The
Sggregate cost of both sets,being forty dollurs, will,however,
probably prevent their being widely disseminsted exeept in
sowe of our prineipal libraries,

The Commissioner suggeats the propriety of mnking the
Offickal Gatette 1o u considerable oxtont & business paper by
rendering It & mediam for advertising. If thers are no
political objections W sueh & conrse, we g0 nono other of

sufficient importance to preveat its being adopted.  The pre- |

eedent of thus rendering one of the burenus of the Tnterior

Seientific American.

Dopartment not only o publishing house, but also & compe-
titor for advertising patronage, will probably not be long
continned without exeiting formidable objections to the pro:
posed pmctice,

In tl:’o necessity of a thorough and systematic revision of
the patent law, as set forth in the report, we heartily concur,
and trust that such a mensure will not long escape the at-
tention of Congress. The present law is full of incongrui-
ties und imperfections, which loudly call for the hand of
thorough reformation. It is in many important respects far
more objectionable than the law which it superseded.

But with regard to the Commissioner’s idea of providing
for an appeal in cases of the allowance of a patent as woll as
in those of rejections, we see a yvery grave objection. How
would such an arrangement be successfully conducted ¥ The
same rule should be made applicable to all cases. Every
patent that is allowed by an examiner should be brought be-
fore another tribunal for revision. A double examination
would thus become necessary in all cases. If the examinors
are fit for their positions this is superfluous; and if they are
not it would be pernicious. The wrongful granting of a
patent is less harmful than the wrongful refusing of one. If
it be said that the examiners who review the first decisions
should be men of more ability and experience than they who
make those decisions, then we say,discontinue the latter and
let the better examiners decide in the first instance.

Practically the present arrangement is in substance the
same us the Commissioner proposes in all doubtful cases.
The first examinations are usually made by the assistant ex-
aminers. If there is any doubt as to the patentability of the

5 | subject matter of the application, 8 rejection is usually the

result. A second examination is then called for, which
brings the matter before the principal examiner. If the
Commissioner, will establisk the rule that no patent shall be
ullowed to issue until the matter is presented to the principal
exnminer for his approval, he will have what he desires, and
without any additional complication or expense. No Patent
will in that case issue without a review of the decision of the
Officer who makes the first examination, whether the patent
be allowed or rejected.

The importance of rendering a patent unimpeachable was
long since brought to the attention of Congress by a former
Commissioner ag will be seen by reference to the Patent
Office report for the year 1855. Whether any such plan is
practicable, without entailing more injury than benefit, isa
matter of no little doubt, but one which is well worthy of
serious consideration by the lnw-making power.

As to the wisdom or efficacy of the competitive ex
amination of candidates for appointment or promotion,

3| we have very grave doubts, A man of superficial abili-

ties will generally, on such an exammination, far outshine
another of far more sterling and useful qualities. A
fresh graduate from a college, with ne experience and per-
haps but little common sense,would often,on such an exami-
nation, surpass the most experienced and useful examiner to

% | be found in the Office. Nothing buta thorough trial, or the
¥ | exercise of a very sound discretion on the part of the ap-

pointing power, will lead to a wise conclusion in such cases.
We do not think that such a conclusion can generally be
reached through a competitive examination.

PROGRESS AND PROSPECTS OF SOLAR CHEMISTRY.

Several important circumstances unite to give unusual in-
terest to the solar eclipse to occur in April next. The pro-
gress of solar chemistry has brought investigators face to
face with problems of universal reach and significance, for
the solution of which the four minutes of obscuration will
be more valusble than as many years of laboratory work.
A new instrument, the siderostat, destined, it is thought, to
effect 0 great revolution in astronomical observation, will
immensely increase the officiency of spectrum photography ;
and the conditions under which the eclipse will be visible
promise better opportunities for the observation of totality
than can be enjoyed again before the close of the enrrent
century, or, more precisely, April 16, 1893. In notone of the
four totul eclipses which occur in the meantime—1878, 1882,
1886, 1887—or in that of 1900,will the duration of totality be
80 great, or the central line of the eclipse present stations so
favorable for observation. A glance at the grander results
accomplished during recent eclipses—following chiefly an
claborate review of the work in a late issue of the London
Times—mnay help to make clear the grounds on which the ex-
pectations of the present are based.

Between the eclipse of 1860—during which photography
decided the long vexed question of the origin and place of
the strange red prominences seen round the dark body of the
moon at the moment that the sun's disk is covered—and the
cclipse of 1808, tho spectroscope had revealed the approxi.
mate composition of the sun's atmosphere, taken ns u whole,
The great point to be determined in 1868 swas not simply the
place and shape of the prominences, but their material,  The
result iy well known, namoly, that they consisted of glowing
gos, or o mixture of such gases, shot to Immense highty
through the solur atmosphere,

Almost simultanoously with this discovery, it was found
that the prominences conld bo studied n]wcirunmpi(:nll\' in+
dependently of eolipsos ; and observers were not long in find-
ing ont that,outside the bright round face of the KU, WO 0N
envelops of glowing hydrogen—the chromosphere—into
which magnesium und sodiom, and, more rarcly, iron and
other )mavy metals, wore injocted from below, i-n the form

of a vapor, It was furthor nscertained that the gases and
vapors were not all mixed up together, but that the lightest,
such s hydrogen, magnesium, and sodinm, wore generally
at top; and that, as the others were shot up from time 0

[MArcH 6, 1875.

time, some more frequently than others, the heavier were,
ue i rule, located lower down In the solar atmosphere than
the other, _

During the oclipse of 1860, the results of previous obser
vitions were confirmed ; the halo of light outside the promi.
nence envelope was photographed, and it was established
that an unknown gascous element oxtended beyond the hy.
drogen, hitherto acconnted the lightest form of matter, The
green line, by which this substance is distinguished, has not
s yot been identified with that of any terrestrinl element.

Great preparations were made for the observation of the
great eclipse, 1870 ; but the weather was bad, and,though re-
sults of considerable value were obtained, nothing strikingly
important was decided. Better fortune awaited the obsery.
ors of the eclipse of 1871, The corona was photographed,
under nearly the same instromental conditions, from three
different places, and the similarity of the pictures proyved, be.
yond all doubt, that part of the corona was a solar append.
age. Evidence was obtained, making it extremely probable
that the light of the outer parts of the true solar coronn—the
coronal atmospliere, as Janssen proposed to call it—was
stronger in the violet and ultra violet parts of the spectrum
than elsowhere. And it was further established that, for
some distance above the hydrogen envelope, as seen without
an eclipse, less bright hydrogen existed. The inference was
that the chromosphere—or lower atmosphere of the sun—
consisted of brighter hydrogen and other vapors.

Since 1871 the spectroscopic study of the chromosphere
has been carried on vigorously under the clear sky of Italy,
and the clearer sky of our mountain observatory inthe Far
West. Throngh this thin atmosphere, 9,000 feet aboye the
sea, Professor Young has been able to stady a much more
complicated chromosphere than appears to observers lower
down, Among other things, he has found that, along with
magnesium, there frequently appears the vapor of the metal
caleinm, the principal characteristic lines of which can be
seen only under the most perfect atmospherie conditions. In
the meantime, extensive laboratory researches have been un-
dertaken for the elucidation of the phenomena observed in
the chromosphere. It has been proved that, in the case of
any one metal present in the sun, the metal behaves exactly
the same in the sun's atmosphere as it does when driven into
vupor by the passage of the electric current between thecar-
bon poles of an electric lamp, thus making it possible to in-
terpret many appearances in the chromosphere, which wounld
otherwise be inexplicable: as for instance, the almost com-
plete spectra of hydrogen,the metals of the alkalies and alka-
line earths, and the metals of the iron class, while such met-
als a8 zinc and lead show only a few lines. The metals of
the tungsten, antimony, silver, and gold classes show no
traces of existence in the sun’s atmosphere; nor do the mee
aloids, such as oxygen, carbon, nitrogen, sulphur, and the
like, which make up more than half of the parts of our plan
et, so far as known. It would appear, however, that the
presence of the latter may be inferred. In fact, it has been
claimed that we have, in the solar system, exactly such a
record as we should expect if this large class of bodies ex-
isted in a comparatively cool part of the atmosphere, at &
hight above the hotter lower strata. It is also claimed that
granting this, it is possible to explain the various classes of
stars by supposing that, as a star grows older and colder,the
metaloids are enabled to exist lower down in the atmos.
phere, and thus to change the character of the spectra of
stars bright and hot into that associnted with those which are
dim and possibly colder; until at last the metaloidal rain, so
to speak, falling on the metals below, gives the material of a
future crust.

Associnted with these chemical questions are physical
questions of the greatest interest, the solution of which will
help to make clear the development of ourUniverse from neb-
ulw to suns and worlds. How far the coming eclipse will
further the inquiry remains to be seen, It is confidently ex-
pected that the result to be accomplished will be the “fruit
and crown " of the work begun in 1860, and carried on with
s0 much zeal by all civilized governments since that time.

The course of the central line of this eclipse is mainly a
sen truck, yet, inits pussage from the Nicobar islands, in the
Bay of Bengal, to Siam, it crosses several points that will af-
ford good stations for observation. At Kaikul, in the island
of Camorta, totality will continue four minutes twenty-seven
seconds,  On Bentinck Island, the maximum duration of to-
tality will be four minutes seventeen seconds ; at Mergui, four
minutes six seconds; at Tenasserim, three minutes filty-seven
seconds; near Bangkok, Siam, to which point astronomers
liave been invited by the King, the total eclipse will last three
minutes fifty-four seconds,

AN IMMENSE TELEGRAPHING ESTABLISHMENT.

The Western Union Telegraph Company moved into
their new building, at the corner of Broadway and Dey
streot, in this city, on the first of February, Moving n Inrge
business of uny kind from ono place to another is usually &
troublesome affuir, but the pecnliarities connected with this
business rendered the moving o matter of more than ordi-
noary complication, A merchant can send the fixtures and
goods to the now storo, und only loses the time required for
rearvanging them,  Tho telegraph company, however, must
continue sending messages from one building us long as it
i aceupled, and on moving to new quarters must find every:
thing ready for carrying on the work. The wires cannot be
shifted from the old building to the new, but & new set must
bo provided, and a considerable number of new instruments
must bein position before any of the old ones can be taken
down. 8o we find that the most of the apparatus and arrange
mentsin the new quarters of the company are also new. We

made an examination of the building,a few days after its occu
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pation, and found 8o much to please and interest us that we
propose to give a short description of it to our readers.

The messages are received and delivered in the basement,
and the operating room is in the seventh story. When a
message is delivered to a recelving clerk, he puts it into =
pasteboard cylinder, drops the latter into a pipe, the upper
part of which is connected with an exhaust blower, and the
message Is sent to the operating room without much loss of
time. When an operator in the room above receives a dis-
pateh from abroad, he writes it out and delivers it to u clerk
tocopy. Itisthen put into an envelope and addressed, and
dropped through a tube to the basement, where it is given
to a boy for delivery to the person for whem it is intended.
These arrangements seem to work very satisfactorily, and
interested us exceedingly. The operating room, however,
excited our greatest admiration, and it seems to have been
designed to please the eye as well as for the efficient per-
formance of the work. Nearly 400 wires are brought into
this room and connected with the instruments, which are
generally operated by sound ; though there are & few printing
instraments, in addition to those of the Gold and Stock Tele-
graph Company. The batteries are on the sixth story, occu-
pring the greater part of this floor, and give the yisitor,who
knews the effects that can be produced with even a few cells,
a very vivid idea of the company’s business. Any one who
gets up to this hight in the building should continue his
ascent until he stands on the roof surmounting the clock
tower, for the sake of the magnificent view. Standing in
this position, the beholder seems to be almost on a level with
the spire of Trinity church, and the city and its environs
present somewhat the appearance of an enormous map.

On retracing his steps, the visitor will do well to take a
trip in the water balance elevator, and notice how smoothly
and quickly it works. The principle by which the car is
moved is exceedingly simple. It is balanced over a large
pulley by an iron bucket which is connected to it by a rope.
If water be admitted in the bucket,it descends and raises the
elevator car; if the water is let out, the car descends, and
can be held at any point of its path, by the application of a
friction clutch. In this brief sketch, we have merely glanced
at the prominent features peculiar to the building, which, in
design and construction, will bear comparison with the many
other elegant structures in New York, and is an ornament to
that part of the city in which it is located.

A NEW STYLE OF BOOK-MAKING NEEDED,

There are few books which have more than u temporary
life or a temporary value, Like the duily newspaper, nine
» booksout of every ten, perhaps ninety-nine in the hundred,

yerve a present purpose, are rend and thrown asside. This'

leaving out of the account the great mass of books which
‘have no purpose and are never read. Even of standard
books in science or literature, new editions are constantly
superseding the old , and though the work itself be immortal,
the individual copies have but a brief existence. Today the
the book stores are full of the “ latest edition;” tomorrow
you will find & copy only in out-of-the-way places, or on the
shelves of second-hand dealers.  In aghort time the fireplace
or the paper mill have made an end of all but the struggling
copies in unused libraries;, Not one copy in a million is worn
out by use, yet most books are printed and bound as though
they were to be used for ever,

The direct consequence is that o man who has to read,suy

& hundred books a yeur—and he will haye to d) something
like that to keep up with the drift of thought in its various
departments—such a mun will have to pny for s hundred
bindings which he does not want, o hundred packets of thick
paper which he hos no use for,and an uncertain but certainly
lurge bill of charges for carringe, hundling, snd the like,
which might for the most part be avoided, A secondary con-
sequence is that few men ean afford to buy muny books, and
those who do buy have to stand the excessive cost of small
editions,

1t 18 no doubt more sutisfactory to the booksellers to hundle
u fow books at u lurge price than o multitude of cheap ones,
the profit being the same, and naturally they favor that
method of publishing, Nevertheloss we bollove that the
successful book maker of the futureswill print for the million
us well as for the few,und be the guiner by it,  We helleve,
too, that any responsible firm which should enter at oneo
upon the work of printing good hooks, especiully selontifie
hooks, so thn. they could be sold for a quarter the price now
asked for nooks of the kind, would schiove n splendid sue
cess.  But they would have to print editions of u hundred
thousand.

The book publisher printsan edition of u thousand copley,
sy of Helmholtz's < Essays,” charges two dollars or two and n
half w copy, and loses money. The magazing publishor puts
into n pamphilet o greater amonnt of matter at o Immonsoly
greator oost, tuking illustrations and all into secount, prints
fifty or seventy-five thousand copies, and mukes o profit,sell
ing them at one tenth the price of the book. Printed on
thin yet clean white paper, on type the size of that of this

poge, the book could be gold in like quantity; unbound, for

the price of the mugazing, and at w grester profit, the first
cont belng so much less,
W have taken an extrome case, & book not caleulated to

b wery popular, belloving that the market for éven such

hooks might be indefinitely inereased were they offered

ch.‘p enough, A work ke Draper's ** Conflict of Religion
and Belonee ™ would outsell any muguzine st the same

Of course sn snturprise of this sort would have to be con
duoted with great discretion—as overy now venture must—
and podbly with & prelinloary ontlay like that involved
10 stertiog & successful magugine.  The  fist ssue might
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not pay at once, nor the second, nor the third. It would
take time to convince #he public of the real existence
of the enterprise, and to prove itself worthy of confidence ;
this done, its success would be morally certain,

The comparative failure of several oxcellent series of
nominally cheap sclentific publications is no ground for
doubting the success of a more liberal soheme such as we
have suggested. The lttle pamphlets in question have
really been very dear.  Containing not & tenth a8 much mat-
ter as a Harper's or Seribner's Magasine—chiefly reprint
matter at that—their prico has been twenty-five conts.
Printed on heavy toned paper and pro.aly covered,they were
undoubtedly worth twenty-five corts as things go: but the
mass of readers have no money to spare for such luxuries.
At ten cents u copy, the pamphlets wonld find thousands of
buyers where they now find a hundred,

Said a prominent publisher to the writer not long ngo:
““The book business has seen its best days, Men do not read
books any longer, they read the papers and magazines.” In
view of this change of habit in the reading world,the proper
thing for the book makers to do is to change their habits ac-
cordingly. To a limited extent, high-priced, handsomely
bound books will always be called for, but not by the multi-
tude. To reach the masses, the book makers will have to
meet the publishers of periodicals on their own grounds,and
give an equal amonnt of matter for the same price, snd give
it when it is wanted.

To the objection that newspapers and maguzines have
their advertising pages 10 help them, it nsed only be smd
that a book in pamphlet form will earry advertisements just
as well a8 o magazine; nnd with as large & circulation as-
sured,the advertising pages would be just as valuable.

WHAT ARE BACTERIA 1}

Truly u question of Lifc and Death! In thelr microscopic
field of existence, the great battle of biology, tlie problem of
life’s beginning, must be decided. So, too, one of the great-
est problems of pathogenesis hinges on their origin and ef-
fects. Are they or are they not the cause of endemic and so-
called ““ specific” contagious diseases?—a class of diseases
which have been aptly described as distingnishing one country
from another, one year from another; which have formed
epochs in history, and, as Niebuhr has shown, have infla-
enced not only the fall of cities such as Athens and Floreunce,
but of empires; which decimate armies and disable feets;
take the lives of criminals which justice has not conderind -
redouble the dangers of crowded hospitals; infest the Labi
wtions of the poor, nnd strike the artizan in his strength
down from comfort to helpless poverty; carry away the in-
funt from the mother's breast, the old man at the end of life,
and fall with excessive fatality on strong men in their prime
and vigor,

What are bacteria ¥

Four answers have been given to this question, Ehren.
berg’s, that they are animal organisms of the lowest grade
having an individuality of their own: Hallier's, that they
are of the nature of spores, produced from and destined
to develope into some of the simpler microsoopic fungi'
Cohn's, that they represent the free-swiming stage in the
existence of certain alg w; Bustian's, that they ure the first
and most common  developmental phase of newly evolved
living wmatter, capable, either singly or in combination, of
developing into many different kinds of living things,

Ehrenberg's view s quite obsolete,  They are not animaly,
nor ure ull agreed that they are vegetables, For these and
other doubtful orgnnisms of the lowest ok, Haeckel has
proposed a new kingdom: ~the protiste, Intermedintes between
und conneeting the snimal and vegetable kingdoms, and from
the modification of which both animuls and plants have been
derived. Barring the last clause, the proposition bids fair to
b generally adopted, as it relogates to o sort of noanan's
land & group of organisms in which animal sond vegotable
charncteristics nre ko united that they cannot be classed with
oither animals or vegetablos,

All that iy positively known of the origin of these organ.
iwms 15 that they speedily make thele appearance in all in-
fusions of organle substances oxposed to Hght und aie, and
under othor conditions not so clenrly undermtood.  "Uhe smull-
ot—usunlly globular—specks, ranging botween o onehinn.
drod-thousandth und a one-twenty-thousandth of an noh in
dinmater, have boon varlonsly denominated monads, microsy-
wos, and plastide paeticlos, According to Bastian, who adopts
the last nume, they are merely temporacy and initial forms of
winy organizations which muy nfterward present distinet
churnotoristios of theie own ; though some of them, through
defuult of necessary conditlons, mny nover aetually devolope
into higher modes of belng,  From those which do continue
thelr development, he holds, baeterin and other formy, whiok
others hayo thonght specitie, aro produced by u direet pro
cens of growth snd doyelopment, In whae and chinrmotor, these
bireterin wod othors differ nocording to the dogree of putres:
clbility of the solution fn which thoy uppear, the amount of
hent to which 1t has bean exposed, and other modifylog con
ditions.  From this point of view, u rigld speelfio clngsificn-
tion iy unealled-for and Tmpossiblo,

According to Hallier's view, the smallost Bying specks of
living matter—he calls them microcoeel—are minuto par-
ticles of plasma or naked matter produced by tho reponted
subdivision of the nuelel of fungus spores, or by the break.
ing-up of the protoplasmic contents of the larger reproduc:
tive cells of certuin fungl,  When introduced Into o fluid en
pable of wndergoing wleoholie formentation, these mioro
cocel, he says, deyelop Into cryptococel, bodles resembling
ordinary yeast colly; in an aold fluid, or ohe which becomes
neld through fermentation, the micrococel ussume the elon.

gated formy commonly culled buoterin, but which he names

e ——————————————
anthrococel. The first and the last named multiply by fis-
sion, while the eryptococei increase by a process of budding.
By an elongated growth, the anthrococci are described as de-
veloping into distinet fungi of the ofdium type,

Thus, determined by the nature of the fluid in which they
grow, micrococei are sald to develope either at once into
torule cells from which a perfect fungus may result, orinto
bacteria, which develop into segmented filaments and thence
into distinct fungi of a different type  The various fungi so
developed are snpposed by Hallier to be capable of reproduc-
ing micrococei,as already described,and so completing the cir-
cle of life: an hypothesis which seems to have no other foun-
dation than & desire to escape the necessity of admitting the
origin of micrococel de noro. s

Cohn classifies more extensively. By his latest scheme
bacteria are divided into four groaps and six genera, as fol-
lows:

I. Sphero-bacteria ..... ......Genus 1 Micrococcus

II. Micro-bacteria. . ........... ‘“ 2 Bacterinm
III. Desmo-bacterin. .... .--... * 3 Bacillus
£8 4 Vibrio
IV. Spiro-bacteria ......... - b Sprillum
‘““ Spirochmta

The first group appears to correspond with the micrococei
of Hallier und the plastide particles of Bastian. They are
exceedingly minute darkish or colored gvanules, frequently
presenting the appearance of beaded chains. The whole
group is divided by Cohn into three sections—the chromo-
gens, the micrococci of pigmentation ; the zymogens,those of
ferment ; and the pathogens, those of contagion. The chro-
mogens have béen the means of producing miracles, by caus-
ing bread to exude blood under *‘ supernatural " circumstan-
ces, as in the instances described by Rivolta. Among the
pathogen micrococei are m. vaccing, observed by Chauveau
and Sanderson in vaccine Iymph ; the m. dipthericus, to which
diphtheria is attributed, and m. septicus, found in the milary
eruptions of typhus, pyemia, and some other diseases. Le-
bert mentions also small pox, septicemia, mycosis intesti-
nalis, and puerperal infectious diseases, as characterized by
the presence of members of this group.

The true bacteria Cohn divides into two species, b. termo
and b. fineole. The first are the ““ dumb bell ” bacteria, so
called from their shape. Their length is about one nine-
thousandth to one twelve-thousandth of an inch, and they
move with a slowly vacillating motion. These Cohn regards
as essentially the ferment of putrefaction, and is doubtful
whether putrefactive changes can take place without them.
b. lineolx are rod-shaped and somewhat larger. They move
with a somewhat stronger and more rapid to-and-fro motion.
Lebert says they are constantly present inmalignant pustule,
They are regarded as essentially the ferment of sour milk,

The desmo-bacteria, or linked rods, as their name fmplies,
ure divided into two genera—bacillus, with transversely
lined filaments, and vibrio, with filaments cylindrical and
curved. The first Cohn divides' into three species: (1) 5.
subtiles, n slender, supple thread found in stale boiled milk;
length one five-hundredth of an inch. It has a pausing mo.
tion, like that of a fish forcing its way through reeds. (2.) B.
antlhracis, an immovable, oblong, highly refractive body
found in the blood of animals having curbuncle; length one
ten-thousandth to one two-hundredth of anincl, It is oceas
sionally found in chains of two or three links, and s re-
markable for being unaffected by water, aleohol, ether, ace-
ti¢, nitrie,or phosphorie acid, soda, potassa,or ammonia. Sul
phurie acid readily destroys it. (8.) B. wlua, which is dis-
tinguished from (1) by the greater thickness of its filaments
and by its rigidity ; length one six-hundred-and-fifticth of an
ineh, 1t is found in the stale infusion of boiled egg. The
vibrios are distinguished from the bacilli by their rotary
motion. V., rugula, n curved, flaxible thread one twenty-
five-hundredth to one twelve-hundredth of an inch long, is
found in the evacuations of cholers, diartheea, ete. Its rota
tion 18 slow. V. serpens is distinguished by the greater num-
ber und regularity of its curves, by the rigidity of its fila-
mont, and its more rapid motion; length about one two-
thousandth of an inch.

The last group embraces the corkserew bacterln.  The
three gpecies of spirilla are disfinguished chiefly by their
rolutive size, the great regulurity and closeness of thelr
curyes, und thelr uniform corkserew motion.  Lebert assocl
ates spiral bucterin with relapsing fever,

Whether bacterin are really responsible for the various
mnladies attributed to them is o question which involves too
many considerations to be diseussed in this connection,

The Diamond Drill o Dentistry,

At o recont meoting of the First Judicisl District Dontal So-
olety, W, G. A. Bonwill recommended the dismond drill for
the parmanent separation of the incisors, The shape is pyr-
amidul, 1t mukes about five thoussand revolutions per min:
ute, and, tn consequence of its extrome rapldity, eauses nol
the least pain, even when cutting upon the most delicate én-
wmol,  Working so rapidly and perfectly, it will eut through
or over the surfaee of the poorest illings, withont disturhing
them in the least,

What Two Dollurs DIid,
W. J. Sanderson, of Syracuse, says that a twosline adyer
tiwoment, which he put in the SCIENTIFIC AMERICAN & fow
weoks ugo,brought him replies from all parts of the country,
ropuying him a hundredfold.

1w imperfoetions of the dismond,and in fact of all gems,
are roade visibloby putting them into ol) of casals, when the

alightest flaw will be seen,
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IMPROVED LADY'S WORK TABLE.

The illustrations represent a new lady’s
work table, patented to Mr. €. R. Snyder, Docember 1, 1874,
The 1id of the table, as shown in Fig. 1, is readily converti-
ble into a lap board by the side arms turning on a pivot,
and resting, when down, on pins in the table legs. Thelegs
of the lap board serve as supports for the table lid when up,
and are then folded under, out of sight, as indieated in Fig.
9. If desired, thelap board can be detached from the table

Seientific Dmerican,
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a different train, with additional changes on Sundays, the
wholo €0 arranged that hoe has alternately day and night du-
ties, and has besides about ono half of the Sundays in the
year for days of rest. Experience, the guiding principle in
all railway management, has shown that this system is the
best that can be made,and it is certain that, a8 it works well,
so it gives thorough satisfaction to the drivers, more especi-
ally to those best able to form n judgment, the veterans of
the service.

and used independently, in which case the elongated side
arms become logs.  The conformity of the table
to the shape of the lap board gives a beautiful
design for the former, and at the same time ad-
mits of a very convenient arrangement.

The recess in front is used for a doublo row
of spools, retained in place by brass standards,
The center piece forms a pincushion. This
recess may be tastefully ornamented. The di-
visions over the right hand drawer may be
used for writing utensils, those over the left
drawer for “ notions,” while the division be-
tween will hold a large quantity of cut and
basted work. These tables are manufactured by
the inventor, corner 2d avenue, South, and
14th street, Minneapolis, Minn. He may be
addressed for further particulars by parties
wishing to manufacture in other States.

— o —
The English Engine Driver.

It is one of the most singular facts connected
with modern literature that the deep and stri-
king poetry of the rail and the locomotive has
never yet inspired any man of genius to sing
it forth to the world. Probably itisa conse-
quence of the classical training of modern
youth. Our poets get mad over the achievements
of Greeks and Romans, over the Isthmian and
other games, and seem absolutely blind to the
fact that the things which put them into ecsta-
cies are quite childish compared with the everyday marvels of
the age we live in. No doubt * distance lends enchantment to
the view ;" still the Greek charioteer who, standing on a very
rickety two-wheeler, whips his horses along in the Olympian
races is at best s prosaic figure when placed in contrast to
an engine driver on any of our great lines of railway. The
fire horse of our modern steam charipteer is infinitely more
majestic than the noblest stailion seen in old Greece, and the
speed at which he flies through the air is, compared with
the Isthmian games, as the eagle’s flight is to the crawling
of the snail. In simple truth there is scarcely anything done
by human beings that approaches, in daring, in true and ab-
solute heroism, to the hurling of an express train through
space at the rate of a mile a minate and more, a speed far
superior to the velocity of the hurricane.

The master of the locomotive, though perhaps not willing
himself to be a hero of romance, is, for all that, a very real,
if quiet and unassuming, hero. There is something most
manly, firm, and of the true heroic about all engine drivers,
more especially those who have seen many years of service,
and are trusted with fast and express passenger trains trayel-
ing long distances. Engine drivers of the latter class are
seldom under forty years of age; and being picked men, fully
conscious of the immense responsibility of their position, and
accustomned to look with clear eye and unflinching nerve
upon danger and death, daily braving the elements in the
simple execution of their duty, they are, ns a rule, singularly
calm and self-possessed.

The pay of the highest class driver, a senior in all re.
spects, is from $1.75 o $1.87 per day; £1.87 is the maxi.
mum on most of our smaller railways, notably those sonth
of the Thames ; but the maximum is considerably surpassed
in the pay given to the most trusted engine drivers on the
great lines running northward and westward from London,
and the trains of which are unsurpassed for speed snd excel-
lence. The Great Western Company give the high pay of
$2.75 per day, besides a bonus of £50 per annum to & fow
veterans in the service, drivers of expresses. The $2.75,
smong others, is the ‘‘compensation” of the dauntless,
Iron-sinewed charioteers who drive the Flying Datchman,"”
fastest train In the world, from London to Bristol.

On most of our grest lines of railway, the hours of duty
of the engine driver, like the hours of work of the guard,
vary from day to dsy. The driver generally follows a time

Considering the extremely fatiguing nature of his duties,
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Technology. The Yale magnot welghs altogether nearly half
a tun, and is capable of lifting, it is said, twenty times that
weight, or over ten tuns, when in full setion. The publie, it
is presumed, will have an opportunity of sesing it in opera-
tion before long, as one of the lectures in the mechanics'
course, now going on at the school, is on the subject of mag-
netism,

Washing ©Out the Stomach,

Dr. Ewald, of Borlin, Prussia, is said to have been very
successful with the process some time since
devised Dby him for washing out the human
stomach, ** For this purpose, n piece of ordi.
nary indin rubber tubing, such as is used for
gns lamps, and about six feet long, is em.
ployed ;one end is rounded, and two holes are
punched at a short distance from the end.
This tube is found to possess quite sufficient
rigidity to be passed without diffioulty into the
stomnch, To the outer end o funnel is fitted,
into which is poured either water or a solution
of soda, ete,, according to circomstances, If
the contents of the stomach are to be removed,
the outer end of the tube must be sunk to the
level of the pubes, or even lower; then the
patient must make ashort but forcible con-
traction of the abdominal walls. By this
means the tube is filled to its highest point with
the fluid contents of the stomach, and becomes
a siphon, the liguid continuing to flow until
there is no more, or until the tube is stopped
up. This latter seldom oceurs, if the tube be of
moderate caliber.”

Thisis certainly anovel treatment, but one
which we would not advise any of our readers
totry. We think that the running of an indis

= : rubber tube down into the stomach, and pump-

SNYDER'S LADY'S WORK TABLE

his exposure to the rain and wind and all the extremes of
heat and cold, and the wear and tear of mental anxiety he
has constantly to undergo, and which reaches a climax when
snow and fog, his great enemies, obstruct his outlook, the
work of the engine driver is truly astounding as to itsextent
and amount. The average distance traveled over by the
drivers of passenger trains on our smaller lines, as represen-
tative of which the Sonth Eastern may be taken, is 800 miles
a week, or about 40,000 miles a year; but this average is far
surpassed by the drivers of the great express trains on the
lines north of the Thames. A careful calculation of the dis-
tances traveled by the GreatWestern driver, whose time bill
has been analyzed, shows that, in the course of one year,com-
mencing November 4, 1873, and ending November 8, 1874,
he bauled his trains, often at express speed, over 65,323
miles of ground, being an average of 1,256 miles per week,
It seems terrible work ; still the veteran here referred to, up-
wards of twenty-two years in the service of the Great West-
ern, testifies, with many others, to the fact that the exertions
gone through, great as they are, do not only not affect the
health of a strong man with good nerves, but fortify his
constitution, 8o as to harden it against ageand disease, It is
certain that engine drivers, as a class, look extremely florid
and healthy, and mostly younger than they really are. No
doubt they get abundance of ozone into their lungs; and if
they will only stave off the enemy rheumatism by good flan-
nel armor and temperance—the latter universal among the
best drivers, not a few of whom are tectotalers—they have as
much chance of living to the age of Methuselah as any of
the most favored classesof the community, including country
parsons. Besides,great as are the physical hardships which the
engine driver hias to undergo, there is some compensation for
it, ns for most things, in a corresponding feeling of elation,
which no habit can altogether destroy, from flying through
space with enormous swiftness. If Dr. Sumuel Johnson held
it the greatest joy of human life to travel in a post coach with
four horses at the rate of twelve miles an hour, the man who
rides the Flying Dutchman must surely feel at times, if
not always, a joy of superhuman intensity by getting through
space five times as fast—at a greater rate of velocity, indeed,
than anything that ever moved on the face of the earth, ex-
cept o cannon ball.  There are men of birth and education,
who, properly trained, act occasionally as engine drivers—a
well known instance of the kind exists on one of our south-
ern lines—and they confess that there is an excitement and
a charm, that nothing can excel, in the riding of a fire horse.
It ruay be said of the engine driver, a8 of no other mortal
man : ** He hath his way in the whirlwind and in the storm.”
~London Railway News,

A Large Magnet,

The Sheffield Scientific School, says a contemporary, has
Just received a very important addition to its physical appa-
ratus, in an immense electromugnet, together with the ae-
cessories necessary for the study and illustration of magnetic
phenomenn.  This splondid apparatus has been presonted to
the school by its ingenions and enterprising manufacturer,
Willinm Wallace, of Ansonis, who for many years has made
a special study of electricity and magnetism, and for his own
use has constructed some of the Inrgest and most efficient
pieces of apparatus over employed In this department of
physics. This groat magnet, for whick the Sheffield school is
indebted to Mr, Wallace's deop Interest in its work of scien-
tific training, s only second in size, it is believed, 1o one other
in the country, which was also made by Mr. Wallace u fow

bill under the regulations of which every woek day gives him

) Youts ago, und wes purchasod by the Stevens Institute of

ing water into it, is a ticklish operation.
— -
IMPROVED SAD IRON.

A simple form of detachable handle is illustrated in the
annexed engraving, the object of the device being to econo-
mize space on the stove or range, and to obviate the use of
fixed handles and iron holders, thus offering advantages
both in point of economy and of convenience. The stand-
ards of the handle are jointed together, and at their widest
branching portion receive a rod. One end of the latter is
threaded, and passes through a movable nut in the standard,
at A. The other extremity passes through a square aperture
in the opposite standard, and carries a pivoted cam, B. The
wooden handle is supported by the rod between the stand-
ards, as shown. Below the joints the standards terminate in *
two vertical pieces, which are of proper size to fit into holes
bored close together near the center of the top of the flat
portion of theiron, and slightly inclined from each other
from the top downward. When the cam, B, is pushed down,
after said pieces are inserted in the holes, it presses the
standards toward the handle so as to canse the parts to bind
in the holes, thus securing iron and handle firmly together.

Fig 1

¥

Raising the cam, of course, releases the portions. A sec-
tional view of the iron, with handle in position, is given In
Fig. 2.

In order to adjust the handle it is removed from the iron,
and the nut, at A, insertod in the square hole, . This holds
the nut as the handle s turned to regulate the binding press-
ure of the standards, and to adjust them for holes of vary
ing distances apart,

We are informed that this device obtained the highest pre-
mium at the recent Mechanies' Fair in Boston, Patented
through the Scientific American Patent Agency, July 14,
1874.  For further particulars regarding sule of shop rights
to manufacture on royalty, address the inventors, Messrs

Rathbun & Shaw, 200 Unlon street, Worcester, Mass.
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W 7 A MACHINE HORSE.

The annexed (llustrations are reduced facsimiles of the
drawings attached to the specification of a machine horse, re-
contly patented in England, and with reforence to which
sundry paragraphs have appeared in many of our contem-
oraries on both sides of the Atlantic, and to which allusion
was recently made in these columns. The invention will
ellcit a greater degreeof interest for its oddity than for its
practicability ; in fact, we fail to perceive how the oscilla-
tion of a heayily weighted lever would be sufficient to de-
velop power enough to give the machine the tracele force of

the iron steed—take pride in his speod, and glory in the force
with which he devours distance? How different ig the fosl-
Ing of a man whois earriod In o palanguin, or towed in n cn-
nal boat, from that of one who is whirled nlong in an express
train, with a telegraph caution tloking in front, and a way
train whistle sereaming In the rear!

The railway hus enforced hubits of promptitude, illustrat-
ed the value of time, and shown the power of discipline, On
the disk of our railway disl, no shadow is nllowed to Hnger,
Our time tables aro a8 absolute s the lnws of the Medes and

a horse, If the in-
ventor means that
this oscillation is to
be imparted by hand
(and we see nothing
to the contrary in
thespecification, nor
anything mention.
ing the use of a su-
perior force), then
we fear that he has
fallen into the too
common error of
supposing that ma-
chinery can generate
power.  However,
the device is quite a
curiosity, and hence
we submit the draw-
ings, with the fol- >
lowing brief descrip-
tion, to the investi-
gation of our read-

ers, 6
Fig. 1is asection-

al elevation. Fig, 2 ey

is a plan view from
beneath. The shape
of the frame, A, is
that of an elongated
trinngle, and the ma-
terials are cast iron w
and wood, Kisone 7

of the two balance

levers, each loaded

at the ends with two

iron balls whichare filled with either mercury or lead. These
levers are pivoted and are attached to the sector, J, which
gears with the pinion, I, and this last engages with the rack,
H. The rack rests and slides to and fro on fixed pulleys, L,
and communicates with the connecting rod, H, giving the
same, as the balls oscillate to and fro, a reciprocating mo-
tion, and thus, by the medium of & crank, rotating the gear
wheel, B. The last meshes with the pinion, G', of the wheel,
G, and thus rotates the cog wheels, D and E. These cog
wheels are upon axles which are journaled in the frame, and
which, on either side of the wheels—these being arranged
in the center—earry a pair of legs. Consequently the for-
ward axle, marked No. 3, actuates the fore legs, while the
reur uxle, No, 4, actuates the hind ones, There are, how-
eyor, two pair of logs on each axle, each pair being in one,
and the axle passing through the center, and the pairs on the
sume sxle being set at right angles to each other. This will
be understood by reference to the engraving, in which F F,
full lines, show one pair, and F' ', dotted lines, the other.
Similarly ot G G, in
the rear axle. The

o
e
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Persians; the locomotive has employed our legislatures to

J

I

lent should b subjeet to spocial state supervision ; and they
submit that an officer should be empowered to require that
the best practicablo moans be taken not only to prevent the
polsoning of the air by the volatilization of the arsenie, but
180 to hinder the nccess of the poison to running water.

The Art of Thinking -ml'the Habit of Observation.
We have frequently directed the attention of parents and
Instructors to the importance of teaching children to think,

and we now quote, from the Philadelphin Zedger, some ap-
posite remarks on the subject .

‘“In very early life,
the perceptive facul-
ties are the' princi-
pel channels through
which we can reach
the mind. Closely
connected with this
subject is the cultiva-

tion of the thinking

o
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powers. The twoare
indeed so intimately
blended that neither
can be effectunlly im-
proved without some
incrensed  develop-
ment of the other. In
learning to see and
hear with delicate ac-
curmey, we insensibly
Q strengthen our pow-
ers of thought, and
sccustom them to
work more effective.
ly. Still the opera-
tion of thinking de-

BRET'S MECHANICAL HORSE.

devise new codes of laws for its government, and engaged
our judges in interpreting its rights and privileges. Into
evory grade of modern socicty,the interest of the railway has
extended.

The multitude of engiueers, mechanics, workmen, clerks,
and conductors who are kept employed in this service would
be difficult to estimate; they constitute a large section of the
population, & standing army of industry; and what an enor-
mous supply of iron, timber, coal, oil, and other natural pro-
duets the railway demands every year! Inthe manufacture
of its necessary supplies, how many new trades have sprung
up and are supported !

The property of our railways dominates the money market
of the country. The capital of our timie has run so largely
into railways that every one who owns any surplus may be
said to have an interest in railway property. It would be
interesting to calenlate the proportion of capital invested in
railroads,as compared with banking, manufactures,insurance,
or even sgriculture.

serves a far more sys.
tematic training than

it usually obtains.
““When we are stri-
ving for success or
excellence in any spe-
cial pursuit, we think
to some purpose. Our
will concentrates our
thoughts to the point
in question, dismisses
summarily all irrelevant subjects, presents the matter in its
various bearings, with some degree of logical sequence, and
rarely allows the mind to drift away from it until some de-
finite result has been obtained. There is a considerable por-
tion of every one's time in which nothing but thinking can
be done. There is time spent in cars, where even reading is
injurious; and there are times of waiting, resting, and en-
forced inaction, when the mind has undisturbed opportuni-
ty for effective operation. Then, too, there are many em-
ployments so mechanical as to claim no portion of the mind’s
aid. When we have learned to do anything ¢ without think-
ing abont it,’ the thoughts necessarily run in other channels.
Much manual labor is of this deseription. A distinguished
prisoner of war, of large mental resources, being allowed to
choose his employment while in confinement, selected one so
simple as to require neither skill nor thought, assigning as
8 reason that, though his hands would be occupied by com-
pulsion, his mind at least would continue his own and remain

in freedom. We all have some of such work, and many
have much., Now, if

we had learned to em-

disposition of the
logs is such that
two feet strike the
ground at a time,
and these are dingo-
nully opposite ench
other: for lnstance,
the left fore and
right hind foot, and

ploy this time in
clear and consecutive
thought—if our will

could control our re-

flections,  directing

them in definite chan-
nels, and aiming to

reach some well de.
fined conclusions—we

vice vorsd. Pivoted
hoofs are provided
at the pedal extromi-
ties, which, it Is
eladmed, afford a olingivg purchase. Gulding I8 sccom:
plished by manipulating the lever, Q, which, by suitable in-
terposing gear wheels and chain bands, turns the steoring
wheel, 17, The rear wheel, ', sustaing the main portion of
the weight of the machine.

M. Charles Bret, captain in the Fronch army, Is the inven-
tor, and he thinks that the muchine, with the trotting feot
uncoupled, might advantageously be used asu driving on-
gine, an idea to which we must decling to agroe, at least un-
til some one conyinces us of the utter fallacy of all gonerul-
Iy sccepted mechanical truths,

Rallway Reflections,

Has not the milway affected, influenced, sltered yes, di-
rected, the drift—the direction, of human thought? We are
all influenced by the clrcumstances that surround us, Who
i8 there that is independent of the material or the £o:inl phe-
nomena of his time? The mode, manner, and style of loco-
motion used by man influence his being, molding his char-
neter und affecting his habits of thought and action. 'I'he
fushion of onr motor powoer controls our feelings, and affocty
our emotlons. To mount the lorse is to partake of his na.
ture—to sympathize with his wpirit, bound, curvet, or caper,
‘us lig wportive mood may suggest. When we are seated 1n
he rallway carriage do we not mentally snort in sccord with

can hardly compute

BRET'S MECHANICAL HORSE—PLAN VIEW

* As the overflow of the Nile enriched the plains of Egypt,
%0 hiny the flood of rallways over the land enhanced the value
of thosoll, The locomotiye has virtually brrigated barren
wastes, netually tompered the ellmate of inhospitable re
glonw,

Probibly no interest hag boen #0 largely promoted by the
endlwiy i Ut of renl estate,  Every farm has felt its intfla
ence, It hos brought o market place to the farm of every
hugbandmun ; 6 customer to the workshop of every mechan-
fo, Familos are rennited; friendships maintained; intercourse
estublighed by the factlity of rallway travel, We eat, drink,
sloop, live on the railway,—7he Railieay World

The Froduction of Arsenio ln Copper Mines.

In 1878, 5,449 tuns of arsenic were produced in Eng-
lund. More than a third of it came from the Devon Great
Consols mine. Sometimes 200 tuns a month are sold from
this mine, a quantity of white arsenic sufficient to destroy
the lvesof more than 500,000,000 of human beings. The
Commisstoners of Mines saw,stored In the warehonses of the
mine, rendy packed for sale, n quantity of white arsonlo
pllubnbly suMciont to destroy every living animal upon the
fuce of the earth, The Commissloners consider that,in the
cano of mines in which arsenie I8 actually manufuctured, it

how great an effoct
would  be produced
in strengthening our
mental powers, in maturing our judgment, in bringiog us to
the knowledge and appreciation of truth, and thus of In.
crensing our solid happiness and our permanent value to the
community.

“'he best exercise of overy faculty is the chisl roud to
true enjoyment, and no one who has once tasted the plea.
surea of thinking to u purpose will sver willingly allow his
mind to dissipate in wandering thoughts and day dreams,
Neither 18 such discipline so ditfioult as some imagine, 1f
begun in early lifo, by nwakening the childish interost in
what is seen and heard, alluring the mind to reflection
by question and answer, and secompanying the thoughts
to dwall for short periods, bat intently, upon familiar sub.
joots, It will become pleasant exercise, and gradually grow
into the habitual tewor of the mind, What we truly
will to do s already hulf accomplished ; snd the wateh thus
placed over the thoughts will, of Itself, reduce to order and
regularity much that is now chaos and confusion, It is by
no monns necessary that the subjocts thus mentally dis.
oussed should be remote or abstract.  On the contrury, lot
thom be matters familiar to our minds and agroeablo to our
tustes, Lot the memory please us with pletures of the past,
und the imsgination revel In beanty of scene or herolsm of
deed, Lot the business man revolyve the scheme which he

ix only rensonablo that the manufacture of 4 poison 5o viru.

longs to execute, and the philosopher meditate on the prin.
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whateyer b the subject, let the thoughts
it with ¢ nt progross that shall eventnato in

‘benafit to the mind."

jilar in nature and importance i the habit of rapid

nd acourate observation, the great value of which was the
lubjaﬂof “an address to the Dairymen’s Assoclation, deliv-
ered by Hon: Horatio Seymour. In the coursoe of his re.
muarks, he said :

]t seems singular that some men pass through life with-
out observing things which come before their eyes almost
daily. An intelligent farmer once told me that he would not
rocognize any of the horses belonging to his neighbors, ox-
cepting those noticenble from some peculiarity of color. A
Chioage merchant, who daily drove his own horse oight or
ten miles; told us he had never noticod any difference in the
movement of horses: did not notice the difference botween
trotting and pacing. A college president is said to have mr'ule
the question ‘in which way do the seeds lie in an apple?’ o
test of the habit of observation among his students. Our
tosts with this question would indicate that mora than one
lialf of the average men and women pither don’t knm.v, or
will answer incorrectly. Weo once received a well written
esgay on the value of observing closely, yet there was not a
capital letter or a punctuation mark in the half dozen pages,
Many such instances could be given, were it necessary,

« This matter is not one of slight importance. The care-
fully observant man will see things which will be of pecu-
niary importance to him, while his ill trained neighbor may
Joss by not seeing. The farmer with habits of obseryation
will notice slight symptoms of illness in his animals or plants;
will readily see the effoct of this or that practice: will much
more quickly discover countless little things which. if neglec-
ted, may result in serious loss. )

« As in the case of habits generally, much can be done in
childliood, and it certainly shonld be the duty of parentsand
other teachers to help children to learn to obserye carefully,
quickly, accurately. It is told by some one that in his child-
hood he practiced running past a shop window und then
stopping to describe as many articles as he could recall, and
in this way he acquired wonderful quickness of obseryation.
There are hosts of points to which a farmer’s boy should
have his attention called at an early age. Suggestions as to
the mode of growth of plants, the form of a leaf, growth of
a fruit, or the pointing out of peculinrities of different class-
es of animals, may do him great good in developing this ha-
bit, and also have a marked effectin interesting him in his
calling.

“ This habit of observation should not be confined to the
things we see alone, but should extend to the things we hear,
and those we read as well. In thislatter matter, there is great
lack. Many read to little profit because they have not
trained themselves to observe carefully.” ™

Correspondence.

Notes from Washington, D. C,
I the Editor of the Seientific American;

In addition to the bill given in your issue for February 13,
another has been introduced by Mr. Archer in the House,
amending the acts relating to trade marks and labels, which
provides for the registry of trade marks, labels, or stamps,
for terms of thirty, ten, or five years, on payment of fees of
£25, £10, or $6, according to the length of the time applied
for; but only half of the two first sums has to be paid in ad-
vance. It also provides for reissnes and appeals to the Dis-
trict Courts for such cases, in the samo manner as in patent
matters,

Another bill, introduced by Mr. Hoskins, provides for the
patenting of any new and valuable frait or plant for the
torm of seventeen years, with the privilege of an extension
for seven years more,

In the Senate, a bill has been passed enacting *“ that the
act approved March 9, 1808, anthorizing the issue of a pat-
ent for induction apparatus and circuit breakers shall not
b construed as nuthorizing the issne of n patent for any in-
vention spplicable to telegraphic apparatus; aud any issue,
under color of said act, of letrers patent for any such inven-
tion applicable to telographic apparatus, is hereby declared
to be null and void, as contrary to the meaning and inten-
tlon of said set of March 0, 1868.” This has reference to the
patent granted to C, G. Page for his induction apparatus and
cirenit breakers, so extensively used in relegraphing.

Mr. Storm has introduced a bill into the House, which en.
acts “that it shall not be lawful hereafter for any person
who has been appointed, or who may hereafter be appointed,
a8 an officer, clerk, or employee in the Patent Office, to aet
as counsel, attorney, or sgent for prosecuting any applica-
tion for & pstent, or an extension thereof, which was pend-
ing in maid Office while he was =aid officer, clerk, or em-
ployee, nor by any means to ald in the prosecution of sny
such application, within four years noxt after he shall have
ceased to be such officer, clerk, or employee.”

A resolution has been adopted by the House, on motion of
Mr. Young, of Georgia, * directing the Commissioner of
Patents o Inform the House whether patents sro now issued
for chiemical compounds ; and if not, why not?"

From all appearances, it would seem that the sowing ma.
chine lobby would fare badly, the Senate committes having
reported adversely on the Wilkon extension; and the House
committee bave agreed to report the same way, though, |
believe, thay have uot yet done 80, The temper of the Sen.
ate in this matter of sewing machine extension was shown
in the case of John W, Marsh's application for an extension
for a patent on s trimming attachment to sewing machines,

Scientific Qmerican,

[MArcH 6, 1875,
— ————

EESEmEmm

which enmo up on Monday last; and although no oppoﬂlti.on
was made, the bill wng refused a third reading by tho sig
nificant vote of ayes 13, noes 28—the fact that it had some-
thing to do with sewing machines being sufficiont to leill it.

Notwithstanding this, it is possible that the Wilson exten-
alon may go through, as it is said that $260,000 huve been
mised to influence the right parties to work for its passages
and they will do all that ean be dona to put tho case through.
As * there’s millions in it,” those engineering the matter will
do their best, and, by watching their clinnces, ns they did
with the Batchelder extension, may succoed in their nefari-
ous endeavors.

The German Parliament has passod nn net to protect trade

marks, which takes offeat May 1 next, and our Consul Gene-
ral at Berlin has sent to the Dopartment of State a transla-
tion thereof, The loading features, so far as it relates to
persons not residents of Gormany, are s follows: ‘“The
trade marks of non-resident traders are not entitled to pro-
tection in Germany unless they nre registered in the Court
of Commerce nt Leipsic, and unloss German trade marks are
in like munner protected in the country of the non-resident
seeking protection in Germany. The non-resident is also
required to filo o declaration that hewill submit to the juris-
dietion of said Court of Commerce in all cases arising under
the provisions of said acts, and to furnish proof that in his
own country all the conditions are complied with under which
the non-resident can elaim protection for his trade marks.
The right of non-residents to usge n trade mark in Germany
is limited to the same period of time as is allowed to them in
their own conntry."
Those of your readers who are interested either in art mat-
ters or women's rights may like to know that Vinnie Ream
has secured a contract to execute a bronze statue, of heroic
size, of Admiral Farragut, for which she is to be paid $20,000.
The bill authorizing this statue was passed some three years
since, and a number of models were sent for inspection, in
complinnee with o general invitation given to artists to com-
pete; but the committee in charge of the matter failed to
agree, and ot the last session the selection was referred to a
cominission, consisting of the Secretary of the Navy, Gene-
ral Sherman, and the admiral’'s widow, who awarded the
contract to Miss Ream, OCCASIONAL,

The Amerlcan Institute Rotary Engine Tests,
To the Editor of the Scientific American :

It is an unfortunate trait in the genus Zomo that, as a rule
he suffers defeat with a bad grace; and it appears to be an
established fact that it is the American specimen which in-
variably takes the longest time to arrive at a knowledge of
of the fact that he is beaten in a contest. This peculiar
feature of American human nature was quite felicitously
illustrated in a conversation of the writer with one of the
judges at the late Fair of the American Institute, who had
served in that capacity for several successive years; he said,
in effect, that when he essayed to judge of the merits of
several competing exhibits, he always made up his mind, a
priori, that, when his judgment was rendered, he would
probably be named by all but one of the contestants in terms
which, well, would not be appropriate in & religious, or even
a scientific, journal. He, in that remark, illustrated very
well the chief difficalty under which the American Institute
and all similar bodies labor; and it appears to have been no
better exemplified anywhere than in the case of the rotary
engine tests at the late Fair.

After the results of these tests became known, two of the
defeated contestants, and particularly the second best, made
quite earnest attempts to bring discredit, by charges of un-
fairness, upon the writer; and now I see, Ly an editorial
article in your issue of February 20, that, notwithstanding
that the original recalcitrants were most irrofragably put to
rest by the proper documentary evidence beforo the Board of
Managers of the Institute, there yet remains another mal-
content.

The article referred to (““ Metaline, and the American In-
stitute ), if not intended, is nevertheless calculuted, to reflec-
upon me, notwithstanding the saving clnuso (** cortainly in
one nequainted with the gentleman will venture Tthe axser-
tion that he could be binsed, sven in prospect of w possible
fat commission "); and 1 desire in reply toit, and in order to
calm the troubled spirit of your protestant, or any one elge
who many be disposed to make themselves unhappy over the
result of these rotary engine tests, to say a few words s to
the method in which they were conducted, and the procau.
tions taken against possible cavil. The reference to some
supposed negotiations of stock, and subsequent business re-
tations of mine with the proprietor of the successful rotary
engine, strikes mo o8 a very absurd kind of innuendo: some

thing out of the line of the SCIENTIFIC AMERICAN, and alto.
gether forelgn to the usual good sense displayed in its odi-
torinl columns: I will, therefore, eredit it to you in that

view,

The writer, in the capacity of Superintendent of the Ma-
chinery Department of the American Institute, was direstod
by Professor R. I Thurston, Chairman of the Committes of
Judges, and by the Board of Manngers, to test the competing
rotary engines as to power and cconomy, and report the re-
sult to the Committes, In accordance thorewith, I mude all
arrangoments for and supervised porsonnlly every trinl. 1
therefore liold myself responsible for any error or unfair.
ness, If such can be shown. Professor Thurston, with his
customary scumen and forethought, in consultation with
myself, declded to send four of the graduating stadents of
the Stevens Institute to attond vach of these triuls, in order,
first that the results might not be questioned by the defeated

contestants, and, additionally, to give the young men an op-

portunity to acquire a little practical information of n kind
not so reudily obtainable for them at the Hoboken Institute,
Asan additional precaution, one of the young men, at the
conclugion of the trinls, made coples of the log, and placed
them in possession of Professor Thurston, where they now
are. The original logs were loft in my possession, from
which to compute the results, and are now, with my oﬂchl
report, a% a compendinm of the report of the Committee of
Judges, in possession of the American Institute.

The apparatus used was identicnl in every case, with the
gingle exception of the brake, adifferent one being need with
two of the defeated engines, in deference to the wishes of
the exhibitors of them. When the engines had been run a
aufficient time preceding the test to insure avernge conditions,
the control of all instruments and apparatus, together with
the recording of all data in the log, was turned over to the
four young men above mentioned; and thence to the
conclusion of the trial (five hours in each case) I had nothing
more to do with it than to see that my instructions,and thosa
of the Judges, were carried out,

Now unless the party from whom you ‘“ hear of a protest
intends to impugn the integrity of the yonng men (some 8 or
10 in all) who actually conducted the trials, as well as my
own, he had better hold his peace; and he has every oppor-
tunity to check them for himself by consulting the copy of
the logs in the possession of the Chairman of the Committes,
if he is inclined to doubt the correctness of those at the
American Institute.

In a word, I have to say to all (if there are any more) who
may be inclined to feel discontented and uncomfortable on
thig subject that, if they will point ont any irregularity or
unfairness in these trials, or errors in the results obtained by
me, I shall at all times be ready to answer any and all ques-
tions; and much desire that the “ protest” yon mention may
malke its appearance in some more tangible form than to be
merely heard of.

New York city.] Joux T. HAWEINS,
late Supt. Mach. Amer. Inst. Fair.

Alr Currents ;nd Alr Floats,
7o tha Editor of the Scientific American:

It is an ascertained scientific fact that the ocean and the
atmosphere are correlative in their thermal values. The
temperature of the water regulates the temperature of the
air. It salts the air as well, and is of vast importance, in
this regard, to the products of the soil and the constitution
of the animals abounding adjacent to its direct influences,

Along our Atlantic sea board, we have a Gulf Stream pour-
ing its equatorinlly heated water northeastward to the coast
of Newfoundland, whence it is projected over the Atlantic
to the coast of Ireland. It is a warm river, of several
hundred miles in breadth, running across the Atlantic.

This river is as available for the floating of air ships from
our sea board to England as was (and is yet) the Mississippi
for floating flat boats from the Falls of St. Anthony to New
Orleans.

A balloon, kedged in this stream, will necessarily float
along its isothermal line, and it will float much faster than
the stream, since the warm air correlated sbove it will flow
in the direction of least resistance, which has an esstward
tendency. Can we kedge the balloon in this ocean river?
More easily than the water ship can be kedged to the chan.
nel of the winding river down which it floats.

With the device termed a droge, & conically shaped bucket
float, open at its wide end, suspended at any desired distance
from the balloon and fastened with two cords (one at the
point, the other at the open end), it is easy to increase or
lighten the burden of the balloon ; in other words, to let her
up or down without n discharge of ballast or gas. Professor
Henry hints at the possible contigeney of the Interference of
a cyclonein such an adventure, That is very thoughtful,
but the same contingency holds with regard to sea ships as
well.  To the balloon, it would not be disastrous, as all the
cyclones in this latitude are inovitably dragged eastward by
the normal motion of the atmosphere, u meteorie fact too
often witnessed with my own ayes while suiling in their
vicinity, in their midst, or in their front. 1 know very well
that they turn round on thelr common centers, and that they
have innumerable vortices on their peripheries.  The de-
stractive vortices are caused by the interruptions on the sur-
face, and would not, even if they extended to the hight of
the balloon, be dangerous to it.

Where there is a will, there is a way. Is there not in the
land sufficient meteorologic intelligence,coupled with bounte-
ous generosity, to send an air-tossed veteran through this
channel for exploration, or some other willing adventurer,
more competent than your obedient follow eitizen ¥

Philadelphia, Pa. Joux Wisk.

Nltrozlyeeﬂ; A% n Motor.
To the Editor of the Scientific American :

The idea (originating in u fortile Fronch mind), of super-
seding stewm by an explosive commpound far more dangerons
than gunpowder, may seem vague; and yet I ean gee but one
obstaclo to be overcome in ordoer to mulke it a success,

The dunger of untoward explosions may probably be
nvolded by keeping the components of the compound in sep-
arnto tanks, and bringing them togother in the eylinder,con-
tinuously, as required,

The wants of elasticity and the suddennessof expansion of
this powerful substance will probubly cause an unsteadiness
of motion too violent to be overcome by ordinary muchinery ,
und herein consists the great impediment to its use. And
yot it may not be impossible to counterset this defect by em-
ploying heavy governors and fly wheols, and by also keeping
the amount of the explosive (let Into the cylinder at each stroke
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of the piston) down to the minimum, so that it will be re-
quired to expend itself in keoping up continuous motion.

In adapting machinery for this use, the sizo of the cylin-
der could bo roduced in proportion to the increase of the po-
toney per square inch of nitroglycerin over steam,

In regurd to the necessity of keoping the constituents of
this potent substance in separate vessels until required for
use, it is o marvel why this has not been required by law
long ere now, as the frequency of awful explosions and the
destruction of life and property are sufficlent to call publio
attention to the subject, One might naturally suppose that
the Lycurgus of ** Free Amerion™ Ix just now taking o Rip
Van Winkle vacation from his public duties,

St. Albans, Vi, Cuantes THOMPSON,

(For the Sclentite Amoriean,)

~ Every reader is familiar with the ants, at least as referred
to in the Book of Proverbs, vi., 6: ** Go to the ant, thou
slaoggand ; consider her ways, and be wise.” Again, in xxx.,
25, we find : ** The ants are a people not strong, yet they pre-
pare their meat in the summer,”” Thus the Scriptures have
noticed the habits of the ants, and their wonderful instinct
has been described in several articles published in the Scr-
ENTIFIC AMERICAN, The common ants, however, belong to
the family furmicide, or genus jformica, while my subject
matter relates to the white ants, which must not be con.
founded with the common unts, as they belong to u differont
family, the termitide, genus termes.

Those who are curious to read the wonderful accounts of
the warrior termites (fermes bellicosus, of Smeathman) will
find the memoir of Smeathman copied in numerons works
on natural history (Maunder; F. A, Pouchet, M. D., in the
work called the * Universs,” ote., page 185; Westwood, F. L,
8., who, in his “ Introduction to the Modern Classification
of Insects,” vel. II, pagoe 11, illustrates and describes several
species, all foreign to the United States). Mr. Fitch, in his
reports on the noxious and other inseocts of the State of New
York, section 106, says: “ American white ant, termes fron-
talis, Haldiman (neuroptera termitide): Myriads of white
ants, mining in and wholly consuming the interior of fence
posts and stukes, while the outer surface remains entire.”
He also says it *is the only species of white ant which we
have in the United States.” These creatures I have been
familiar with for some years, finding them in my rambles
among decayed logs in the woods; but have not made mi-
croscopical examinations of the various individuals compos-
ing the colony, as I haye of those 1 shall now introduce.

My neighbor, Mr. George Hensel, has an extensive green-
house, and knows how to muanage it. He set aside (on o
brond shelf, covered with sand and loam, perhaps twoinches
deep) some choice polargoniums for cuttings, also somo ge-
raniums, and among them a luxuriant echeverria, in the ordi.
nary flower pots. The latter plant was set in its pot uponan
empty inverted pot of the same size. Mr. Hensel discovered
that these plants, from some unknown cause, were droop-
ing, and to his surprise, in a few days after, discovered that
nothing but a thin shell, apparently sound on the ontside,
was left of the roots and lower portion of the stem. He
noticed among the débris and soil in the pot, a minute ant.
like creature, to which he called my attention; this led me_
to investigate, and I found that these minute, blind crea
tures do ull their mischiof nnder cover; they build tubular,
pendant passage ways (from an upper to a lower field of ac-
tion) by agglutinating particles of sand, actually forming
hollow ** ropes of sand ” (in which they ascend and descend)
eighteen inches long.  Under the, sand on the shelf referred
to, were tunnels as straight and direct as any engineer could
mule them, opening up directly under the hole in the bot-
tom of the flower pot, by which they made their insidious
upproach to the root and stem of the plant it contained ; and
from this point beneath the pots, three to five such channels
were notieed, radiating to various intersecting tunnels.  But
the most remarkable engineering skill was discovered in the

inside of the Inverted flower pot. In order to gain access to
the roots of the echeverrin above mentioned, their tunnols
ended on the inner side of the pot at four points; then a tubu.
Jur column of sund was constructed against the side of the
pot (to which it was glued) to within a few inches of the top;
then the tubes were built inwards, and met around the hole
in the center of the bottom of the inverted pot, through
which they established communication with the upper pot;
and thus these sappors and miners, with consummate skill,
made their attuck so completely under cover that no one
would suspect thelr presence, and without injury to the ex.
ternal epidermis of the stem of the plant. Their excavations
are all confined to the interlor of the plant, in this case a
highly succulent one, belonging to the natural arder of house
1oeks (orassulacen), The fact that they killed one dozen
choico plants during December, 1874, proves them to bo dan.
gorous insects in the greenhouse . Numbers of winged spe-
clmens wore discovered in the greenhouse on December 18 ;
these ahed thelr wings in the courso of u few hours, und dis-
sppoared. My, Hensol tells me that ho has for yours known
the common white auts; hut the males and females became

winged in May, and confined their mining to dry soft wood

only, Kollar, in his treatise on Insects, mentions the
termen luelfugum wnd ruficolle, of southern Europe, “ where
they eause great dumage to the olive trees.” He writes also
of u third specios, which ho termed termes flavipes, ** found
in the hothouso of the imperial palace at Schonbrunn, whero
they were, no doult, introduced with forelgn plants, This
does noinjury to the living plants, but gnaws through
tubs in which they stand, and the other woodwork of

the houses
1 mention these facts simply 1o warrant me in expressing

inspection, belloves that they uro the same ns those men-
tioned by Mr. Fiteh, as the Amoerlean white unt. In that case
one thing s cortain, they have nequired o new taste, and
now religh living, suceulent plants, instead of dead and dry
wood ; or If thoy had such n taste bofore, it was unknown
to our entomologints,  Harris doos not montion them in his
worlk, that I ean wou; nor doos uny one clge nllude to their
feeding on lving plants, with the oxception of those men-
tioned by Kollar, on the oliyve,

It is woll to give publicity to these facts; perchance the
samoe may havo been exporienced in other hothouses without
the culprit being detected or the fact made known.

I"ie nnts figured by Westwood and other suthors wre simi-
lar to theso, oxcept the olass callod warriors, with their
enormously large heads, fully equal to one hislf of the whole
insect. These do not have the curved or sickle-shaped jaws,
crossing at the regularly curved tips; but the jaws are stout,
long, and parallel to each other, straight out, but nearly
bent at right angles at tho tips, which also cross ench other
near the points, The workers have also vory large heads,
with no traces of vyes visible on them. The soldiers, so
callod, are also similarly remarkable, and are all of « uni-
form dirty white color, Mr, Hengel tells me that the winged
members were of n darkish brown color. There seem to
be four distinet classes in each colony (Latreille says five,
but he includes tho lnrvie), pupe, neuaters, males, and fe-
males, They are sufficiontly remarkable, and, in scientific
ongineoring, they put to blush some of our learned tunnel-
ors, who, with all their eyes wide open and Instruments, can
not exeel them in finding o point, und hence the ants are
entitled to entor an appearance in so claggical n paper as the
SCIENTIFIC AMERICAN, J. STAUFFER.

Lancaster, Pa,

g A Harvest for Plumbers,

The long continuation of Intensely cold weanther has caused
great trouble and discomfort in this city. by the freezing of
water in pipes, Probably in more than half the houses the
water in pipes has been frozen, or the pipes otherwise disa-
bled. The trouble is generally in the street, where the pipes
are most difficult of access, and it arises from the reprehensi-
ble practice of builders, who, after attachingthe supply pipe
to the main, earry the former up to within two or three feet
of the surface of the street and then run it to the house,
instead of running it in a direct line from the main pipesinto
the basement of the house, which is always so fur below the
streot as to obviate all lability of freezing.

Porsons erecting their own dwellings generally see to hav-
ing the supply pipe Inid as low a8 the main, or sufliciently
deep to prevent the liability to frost; bwt builders who erect
houses to sell saye s little by avoiding exeavating deep
enough to lay the supply pipe below a freezing point, and
hence the cause of s0 much trouble in our households. At
the present time there are not good plumbers enough in the
city to attend to all the demands, snd those skilled in the
business are put to their wits’ end to execute all their or-
ders ¥

o

Effecty of Polsons on Molluscs,

Professor Willinm Nortk: Rice,of Middletown, Conn. states
that nmong the most interesting resalts of his experiments
was the observation that certain poisons, whicl act with ex-
treme violence upon the mammalia, are very feeble in their
notion on mollusea. This is especially true of hydrocyanic
ncid and woorara.  Specimens of illyanassa cbsoleta, immersed
in dilute hydrocyanic seid on Friday, showed somewhat
feeble signs of life on the following Tuesday. A specimen
of lunatia heros, into which a guantity of woorara had been
Injectod, wus found the next day to show no sign of any in-
Jury, Indeed, both of these poisons seemed to produce
denth very littlo sooner than the animals would have died in
stalo water, The sudden introduction of a large amount of
enrbonie neid In the manner which has been deseribed  seomed
to producs no declded effect,  On the other hand, ehloral
hydrate seems to bo very suddenly fatal, the animals treated
with it becoming instantly contracted, and not resuming
thelr activity whon kept for a number of hours in sea water,
Cyanidoe of potassium is similar in its effects, though not
quite so Instantancously fatal. The effects of quinine are
similar, though less cnergetic.  Chloroform produces in.
stantancons contraetion, and probably death,

Moammoth ("-\'c Fishes,

Interesting additlons 1o our knowledge of the fauna of the
Mammoth Cave have recontly been made by Me, F, W, Put.
pum, of Salem, Mass, who, ns o special assistant on the Ken.
tucky Stato Geologleal Suryey, of which Professor N, 8,
Shaler s the director, had great factlities extended by the pro
priotors of the vave, wnd ho made a most thorough examing.
tlon of ity fauns, ospeclnlly in relation to the nguatic animals.
Mr, Patonm passed ton days in the cave, and by varioos
contrivanees suecondod fn obtaining large colloctions, e wus
partioulnrly fortunato in catehing five specimens of o fish of
which only one small individunl had heretofore beon known,
and that was obtained several years ago from a well in Leb-
unon, Tenn.  This fish, which My, Putnam had previonsly
desoribed from the Lebanon specimen under the name of
chologaster Agassieii, 1s very different in its habits from the
blind fishes of the eave and other subterranean streams, and
is of & dark color, 1t lives principally on the bottom, and is
oxeoedingly quick in {ts motlons, It belongs to the same
farnily as tho two speclos of blind fishes found in the cave.
He also obtained five specimens of four species of fishos that
were in overy rospoct identical with those of Green river,

my opinion that this is o new wpecles, notwithstanding that showing that
an eminent entomologist (to whom I prosentoed the facts), on | of the enve, and when once there apparently thrive as well
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the river fish do st times enter the dark water

ns the regular Inhabitants, A large number of the white
blind fishes wero also procured from the Mammoth Cave and
from other subterranean streams, In one stream the blind
fishes were found in such « position us to show that they
could go into daylight if they chose, while the fact of finding
tho ehologaster In the waters of the Mammoth Cave, where
all s utter darkness, shows that snimals with eyes flonrish
there, and 8 another proof that color is not dependent on
light, Mr. Putnnm found the sams array of facts in regard
to the crayfish of the cave, one species being white and
blind, while another species had Jarge black eyes,and was of
various shades of a brown color. A number of living speci-
mens of oll the above-mentioned Inhabitants of the waters
of the cave were suceessfully brought to Massachusetts after
having been kept in daylight for several weeks, proving that
all the blind cave animals do not die on being exposed to the
light, ns had been stated.—Nature.

SCIENTIFIC AND PRACTICAL INFORMATION,

A TUNNEL UNDER THE STRAITS OF GIDRALTAR.

A compnny has recently been formed in Spain, under the
title of the Inter-Continental Railway Company, the main
object of which is to unite Europe and Africa by a tunnel
under the Straits of Gibraltar. This one,as projected, is to be
a right line, extending between Tarifa and Algesiras on the
Spanish const to Ceutn and Tangier on the Moroceo shore.
The submarine portion will be 44,160 feet in length,or nearly
nine miles,

This enterprise offers more difficulties than the similar
work under the English Channel, although the latter will
have more than twice the length. The maximum depth of
the Channel at the point to be traversed is but 1832 feet,
while that of the Straits is 2,621 feet. Supposing that the
tunnel under Gibraltar be bored at a distance of 1,000 feet
under the bed, its total depth under the sea level would He
over 3,600 feet, while the entry and exit gulleries wonld be
each three miles in length.

SULPHUR AS A FIRE EXTINGUISHER,

M. Tellier suggests the use of sulphur as & means of ex-
tingnishing fire on board ship. The material when burning
in the air, a8 is well known, generstes sulphurous acid, in
which flame is not sustained. M. Tellier proposes to cover
wicks with the sulphur, and to let them down into the burn.
ing portion of the vessel, through holes in thedecks. Sixty-
six pounds of sulphur ignited will entirely absorb the oxygen
in 9,360 cuble feet of air; but as only half the oxygen need be
removed in order to render the atmosphere unfit to sapport
the combustion, thirty-three pounds are sufficient for the
volume mentioned.

Stove M-nume:;nn in Council.
The stove makers of the United States recently held a con-
vention in Chicago, and adopted the following resolutions:

“ Your committee will call to your notice the question of
gunranties exacted by the retail dealers throughout the coun.
try from manufacturers relative to the breakage of castings.
Your committee are fully satisfied that the persistent claims
made upon our trade for castings to be fumished free of cost
upon the simple demand of the retail dealer, and under what-
ever pretext, has become burdensome and oppressive, and
your committee respectfully recommend that in futureall
guaranties of this character be wholly discontinued,

“ Your committee desire to urge uponthe convention the
great importance of procuring the‘gamge of a law by the
Congress of the United States for the protection of the trade
against those persons who take our castings and file and fit
the same for the purpose of making duplieates therefrom,
and sapplying the retail trade in the varions towns and
cities of this country at prices far below the cost of such
castings in our own founderies. Every member of the con
vention must see and feel the great importance of an offort
upon the part of not only the convention, but of every mem.
ber of the organization throughout the country, to put an
end to this unwarrantable confiscation of our rights ss manu.
facturens and dealers.”

The latter resolution was referred to the Executive Com.
mittee. We do not see what more effective laws the stove
manufacturers can wish for their protection than they now
have. Under our existing patent laws, the most ample pro-
toction is afforded the inventor for either any new construc.
tion or any ornsmental design,

SCHEDULE OF PRICES,

The Committee on Prices submitted the following report,
which was unanimounsly adopted :

* Your committee, having carefully considered the subject
roferred to them, recommend the adoption of the following
basis of prices: The price on common stoves to be 6§ conts,
for tho medium ¢lass, 7 conts ; for the first class, 8 cents ; for

odd plates, 8 conts: with a suitable amount added for plated
kuobs, resorvoirs, and other extres.™

Tho conyention adjourned to meet next June at St. Louis.
———— - —————————
Oun stald cotemporary, the Boston Daily Adeertiser, In

wlludiog to the impracticable mensures under discussion by
the advoentes for rapid transit in this city, and the twaddle

on the subject in the daily newspapors, thus sums it up:

S1f they want quick transit in New York, why don’t thoy stop

tallcing nud go to work and get it? If they are only fooling, they
Lind bsttor go' to a business medinm,
trango 1t as gqulekly as unybody."

She will doubtless

Ox Febroary 10, & fire broke out in the ¢ity of Port au

Prince, Haytl, caused by the explosion of a Kerosene lamp;
und tho result was that o large portion of the city was de-
utroyed,
burned.  The city anthorities will now, probably, be willing
to purchase fire engloes, of which they were slmost entirely

Ono thousand buildings, mostly frame, were

destitute,
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IMPROVED SELF-HEATING FLUTING AND SAD 1RON.

e tnvention herewith ustrated consists of two fiat and
one polishing irons combined in one, 1o which, when desired,
and by simple moans, varfous fluting irons may also bo at-
tached. The essential feature ix that the device Is self.
hoating, as its interior contains arrangements whereby gaso.
line or other light petrolenm product is consumed. This,
the inventor clalms, is casily and safely necomplished st »
cost of not over one eent per hour.

The engravings reprosont & perspoctive view, Fig. 1, and
s soctional view, Fig. 2, the former showing the iron with
the flating attachment in position. The body of the device
1« threesided, two sides serving as flat irons and the other
haying rounded edges for polishing purposes. The rear por
tlon, A, 18 detachable, and is seated, by means of its flanged

of the grooves, they have an easy bend, and retain tholr full
strongth, When the angle of the grooves to each other is
suffielont to admit of its being done, a spur is placed between
thom, as shown In the engraving, the objoct of which is to
confine each wire to its own groove. But when the angle is
too noute to admit of this, the spur is then placed in one of
the grooves over against one side of the tie. Bach form has
fts advantages, dopending upon the size of the wire. Before
putting the band on the bale, an end of the wire Is twisted
into one of the grooves, and the other end twisted into a
loop, which will just slip over the tie and pass into the other
groove, For insorting the tie and forming the loop, the in.
vontor has devised a simple hand tool, with which the pur

chiaser can propare his own bands.  After the bale has boen
reloased from the press, the expansion will draw the wire
tightly into the grcove and change its shape, so that it can

hub, upon the fluid supply pipe, B, so a5 to turn freely upon
the latter. 1t is locked to the body by hooks and shoulders
below, and by a spring Iatch, C, which engages
with an inelined shoulder of the body. Suitable
perforations are provided In the Intter at the apex,
corners, and rear, in order to admit sufficient air to
the interior to sapport complote combustion of the
hydrocatbon. The supply pipe, B, is firmly se-
N.Ih'd in the handle stock, D, and passes at a slight
tnelination into the lower portion of the ofl reser.
voir, E. which last is fastened to the stock. The
spring latch, F, shown at the middle of the stock,
catches In & recess on the rear portion. A recoss
Is provided in each corner of the latter, so as to fas

ten the handle similarly when any one of the three
fnces is turned down into use, G is a pivoted top
Iatoh placed beneath the protecting shield, H, which
drops into othoer recessos at the comers of the body
und so gives additional support to the handle stock.
In order to detach the lateh, E, a curved rod, pro.
vided for the purpose and shown on the right of
Fig. 2, is pushed into the opening at the corner of
the body, %o that its end shoves the latch clear of
the shoulder,

The gasoline is introduced into the reservoir
through the faucet shown above, the latter extend-
ing down through the receptacle and being seated
in the solid portion of the same at the entering
point of the supply pipe. Into the latter the oil
passes through a groove cut along the faucet, con-
nection being opened or closed by suitably turning
the latter. The upper end of the faucet has an ori-
fice for pouring in oil, which is closed by a suitable
plug, and also a small vent hole for letting air into
the receptacle. By turning this stopper on its seat,
the nir communication may be closed, thus prevent-
ing any escape of the liquid into the supply pipe.
The latter, on its outer end, carries a cap piece, back
of the flanges, in which small issuing orifices are
made. The oil is fed uniformly through cotton or
similar materinl placed in the supply pipe. A bur-
ner, I, of triangular shape, divides the flame which
heats the sides of the iron.

Fluting irons, J, Fig. 1, of various shapes, double
or single, are attached by rear and side lugs, the
Iatter being secured to a V-shaped spring wire, K,
which is held by the locking spring, L. This last
is seated in one of the corner air holes of the body,
and serves to complete the firm connection.

Patented February 2, 1875, through the Scientific Ameri-
can Patent Agency. For further particulars relative to sale
of territory and rights, address theinventor, Mr. C, R. Rand,
568 Mission street, San Francisco, Cal.

e o—
IMPROVED BALE TIE FOB WIRE BANDS,

Wire bands, for confining pressed bales, have, within a
few years, to a great extent superseded ropes and wooden
hoops, which change is due to the economy, strength, and
nestness of wire for this purpose. To obtain the full ad-
vantages of its use, the bends should be made large, as
short and abrupt bends weaken the wire

The tie which is here illustrated is a block of cast iron
made in a single pieco, By multiplying the patterns a lurge
namber can be molded at a time in o single flask.  Upon this
block, and extending entirely sround it, are two similar
grooves croming upon opposite sides of the block., These
grooves each recelve an ond of the wire, so that the wires,
when placed In them, cross each other, which brings the
two wires into such & position that they draw from the same
nide of the block, consequently it eannot turn over or be up-
sot by any strain, however severe; and as the wires draw

each other, the strain apon the tie is compressive
instead of tensile. This renders the use of cast iron prac-

not unhook in handling. The illustration shows a full sized

I‘iq. 1

RAND'S SELF-HEATING FLUTING) ANDISAD] IRON!,

tie for an ordinary hay band, but a wore correct idea of its
size may be formed by comparison with a one cent nickel
coin, which has the same diameter,

A patent has been allowed for this invention, to James M.
Albertson, New London, Conn. Information regarding the
right to manufucture can be obtained by addressing him as
above.

CYLINDRICAL STANDARD GAGES,

Those who have been familiar with the improvements
made in machine work, for a few years past, will be able
to trace the important influence re-
sulting from the use of accurate and
finely divided rules in producing
more uniformity in measurement in
the different workshops and in the
improvement in the quality of indi-
vidual workmanship. Rules gradua-
ted to sixty-fourths and hundreds,
and vernier calipers reading to thous-
andths of an inch were, o fow years
since, looked upon as hardly of prac-
tical utility in machine shops. But
in addition to such rules, which are
now indispensable, fixed standards ure
frequently needed for those dianmeters
most used, in ordper to avold the er-
rors resulting from measurements ta-
ken from rules and vernier calipers,
and also to save time. Such stand-
ards nre of constant use in ull regu-
lar machine work und are espocinlly
valuable bocause they tend to produce
uniformity and interchangeability in
the parts of machinery manufuctured.

The sccompanying engraving illus.
trates a form of gage claimed to meet
this requirement. The first cost is
small ; and in case of accident or wear
from constant use, the device ean be rea-
dily replaced, Standards of this kind

ticable for the purpose. As the wires conform to the bottom

have beretofore been 80 costly as not to admit of their use

by workmen genorally, and thorefore machine makers have
n;ul realized the advantages which will result from thelr
dally use. The diameters are stamped upon each gage In
thousandths of an inch, and also In the ordinary fractional
purts. The gages aro made of bost cast steel, hardened and
ground sccurately to sizes Indicated. Parties intorested can
obtain further Information by addressing the Brown &
Sharpe Manufacturing Company, st Providence, R. I,

Useful Recipes for the Shop, the Houschold,

and the Farm,

To renovate old feather beds, when no steam apparatuy
ix convenient, put them outdoors during a heavy min, Lt
them dry in the sun, beating them occaxionally with sticks
to loosen the feathers. They should be tarned over soverl
times, and thoroughly dried. A paste of soft soap and starch
will take stains out of bed tieking. Spread It over the spots,
When dry, serape off and wash with & damp
sponge

A good cheap paint for floors is made of five
pounds of French ocher, one quarter of a pound
of glue, and a gallon of hot water. When well
dried, apply one or two coats of lnseed oil.

Staing on wall paper ean be cut out with a sharp
penknife and a pleco of paper so nicely inserted
that no one can see the pateh.

Do not use martingales on working teams, See
that the hames are buckled tight enough at the
top to bring the draft iron near the center of the
collar. If too low, it not only interferes with the
netion of the shoulder, but gives the collar an un.
even bearing,

In removing ink spots from delicate colors, a
concentrated solution of sodium pyrophosphate
may be employed when oxalic scid or chloride of
lime cannot be used without injuring the color.

A membrane of extraordinary firmness may be
obtained by dissolving collodion cotton in equal
volumes of ether and absolute alcohol, to which
a small quantity of balsam of copaiba is added.

Brass, when laid in a leaden vessel containing
hydrochloric and a little arsenic acid, assumesiri-
descent colors, and may be removed when any
desired shade of blue is obtained.

A new case-hardening compound, said to be
very efficacious for iron, consists of 16 parts lamp.
black, 18 of sal soda, 4 of muriate of sods, and
1 of black oxide of manganese,

To clean flasks which have contained resinons
solutions, wash with caustic alkaline lyes and
rinse with aleohol; if they have held essential
oils, wash with sulphuric acid and rinse with
water. ' :

Blocks of wood intended for veneers may be
steamed in a solution of borax and ammonia
They will then become soft and easy to cut, and,
beside, will retain their flexibility for a long time.

Tracing paper, from which a drawing may be
removed by washing, is prepared by first satura.
ting writing paper with benzine, and then imme.
diately coating it lightly with a varnish composed
of boiled bleached linseed oil, 20 parts; lead sha-
vings, 1 part; oxide of zine, 5 parts; Venice tur-
pentine, § part. Mix, boil for 8 hours, and, after
cooling, add white gum copal, 5 parts, and gum sandarac, §
part.

LIFE-PRESERVING MATTRESS,

Mr. J. F. Peck, of Springfield, Mass,, is the inventor of
the novel form of life-preserving mattress represented here-
with. The body of the article is stuffed with cork, and it
has a pillow or cushion at each end, by means of straps on
which it is secured to the person, as depicted in the illustra-
tion, The device is designed as an ordinary berth mattress,

and thus requires no extra space for separate storage. When
adjusted, it sustains the wearer's head and shoulders above
water, and at tho same time protects the body from injury
by floating wreck, or in coming in contact with rocks. Seve-
ral of these mattresses, secured together and attached to
spars, will make a life raft. Patented March 21, 1874
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Scientific Qmerican,

Another American Invention Abroad,

Mr, J. W, Cole, to whom we are indebted for the drawing
and deseription of the miner's shaft published a fow woeks
ago, is traveling on the European continent in the interest of
the Tanite Company, of Stroudsburgh, Pa, He sends homon
description of his visit to the works of the Société de la Mouse,
at Liege, Belglum. He found thom using ono of their B ma-
chiines with Tanite wheels, Thoey had two men working on one
wheel, and these men were grinding annealed files, which
were to be again annealed and then recut. They claimed that
these two men did the same work that it formerly required
four to do,

This is another instance of the adoption of American ma-
chines on the continent. Woe believe that file manufacturers
and recuttors in this country have not yet generally adopted
Tanite wheels. Is the subject not worthy their attention? It
would seem to be, from this account from Belgiam.

THE BRETON CATTLE,

We publish herewith a well executed engraving of the bull
of the breed of eattle common in Brittany, the extreme north.
western province of Franco; and it is questionable if there is a
domesticated member of the genus bos more fally fitted for its
situation or surroundings—the right beast in the right place,
Living on a poor granitic soil for the most part, among the
broom, which, with the scrubby herbage intermixed, forms
their chief and in many cases only nourishment, they live and
they thrive. Hardy as West Highlanders, Welshmen, or
Kerrys, doubtless they are not ; the climate of Brittany, though
bleak and foggy and ungenial compared with other provinces
of France, is lessso than that of the mountainous districts of
the British islands. Then local circumstances modify consid-
erably the calls made on the hardihood of the breed ; they are
housed at night, and kept indoors in stormy weather—for the
wolf still stalks a dreaded devastator over the length and
breadth of Brittuny. Shelter and safety, however, are about
the extent of what the owner's roof affords (and which in many
eases is shared with him as fully and closely as that of Paddy
with his pig). A scanty dole of bog hay, and haply a ration of

pounded gorse or furze, is all the cottager and the small farmer
(who form the majority of the agricultural class) have to
bestow.

The effect of such treatment shows itself, as might be ex-
pected, in the diminutive size of the breed ; and a proof of this
being an unmistakable case of cause and effect isthe fact that,
in every locality to which the breed has been introduced, where
the soil is of higher fertilivy or the system of culture such as
to afford good ordinary forage, in a generation or two the pro-
geny becomes changed ; the poor, slight,attenuated frame, with
the hinder extremities frequently what is called cat-hammed
and the concomitant indices of early starvation, developes and

animal, Tt preserves the deer-like head and limbs of its upland
progoenitor, and surpasses, in the opinion of most people fitted
to judge, In its genornl conformation s u specimen of what is
wanted In dalry stock, the far-famed and justly admired Ayr
shires--the breed of milk cows, certainly the hardiest as toshort
and coarso koep that Scotland produces, and which on this Iat.
ter point at least must yield the palm to the Brittany,

The Ayrshire breod was to some extent introduced into Brit-
tany some years ago,with the intention of effecting improve-
ment in that district; but the effort has proved for the most
part an evident failure, The cross formed does not maintain
itaelf on the keep at the disposal of the poor farmers, who
form nine tenths of the bulk of the tillers of the sofl,

Our engraving,selected from 7%e Field,nlso shows the rustic
costume of the peasants of Brittany, who, like their ecattle,
are endowed with a vitality persistent in spite of poor food and
rough living

Eelectie Dentistry,

Thousands of teeth are ruined annually by the indiserimi-
nate use of heavy, hard, adhesive gold, and heavy mallet
force; where they might be saved for years with 51;!'( gold,
less force used in filling, and less surface exposed to the ac-
tion of mechanical leverages. If we have proper self-cleans-
ing surfaces botween the teeth we fill for such patients,
we do more to preserve them by our separations than we do
by our filling, by changing the conditions, so that the de-
structive agents which wrought the ruin cannot again find a
lodgment. The proof of this assertion can be observed where
n tooth has been extractod and the adjoining one has a super-
fleinl enrlons eavity on the face which was in contact with the
extracted tooth, It will often remain for years without far-
ther change. This example proves the efficacy of self-cleans-
ing surfaoes a8 & preventive of decay.

Gold continues to be the material par excellonce for filling
teeth, where the tooth structure is of sufficient strength for
the gold to be impacted into the cavity without fracturing
its walls, There are certain exceptional cases, in the poste-
rior teeth, where a good amalgam plug will serve a better
purpose and save the teeth longer.

In the preparation of gold foil for filling teeth, we cannot
be too enreful not to handle it; for however clean we' may
wash our hands, there are more or less of the excretions of
the system oozing from the pores of the skin. The fact can
be easily demonstrated by rolling or folding one strip of gold
thus, and another on a clean napkin or piece of spunk with a
nickel-plated spatula, and then passing each piece through
the flameo of an alcohol lnmp. From the former there may be
seen steam and smoke arising, while in the latter we cannot
discern either.

Tin, amalgam, Hill's stopping, and oxychloride of zine are
all good materials for filling teeth, where they are properly

expands, and assumes the form of a deep-carcased, shapely

used. Ithink it is not improbable that at no distant day a
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plastic matorial will be discovered for filling teeth, that shall
possess ull the good qualities of gold with none of its objee
tionable ones, The man who shall make this much needed
improvement will most certainly be a benefactor of his race.
Dr. (. B, MeDonneld, in Dental Cosmon.

Kentucky China Ware.

Tho Southern Agrieulturalist, published at Lonlsyille, Ky.,
takes its noighbors to task for not establishing the manufac.
ture of china ware in thelr State, which, It clalms, abounds
in the requisite material for the purpose. The editor, in en-
forcing his views, says thatits production has established an
industry that employs a capital of §100,000,000 in England,
and as much more in Germany and France,

““ Crittenden and Livingston counties in Kentueky contain
an unlimited deposit of pure china clay, known among chins
manufacturers as kaolin, called by anclent pottery men ‘ pe-
tuntse,” which is simply decomposed felspar.

It in refrac-
tory, resists the most intense heat : in fact it is not fusible by

any degree of heat, but assumes a strong consistence in the
furnace. A deposit of this elay also exists near Goleonda, In
Southern 1llinois, which supplies & large establishment lo-
cated at Trenton, N, J., where it is ground, elutriated, made
into china ware, baked, glazed, and passed through the va-
rious manipulations necessary to produce s marketable article,
and then shipped back and sold to our good people, who, of
course, glory in their Indedendence, or exult in the progress
they are making in manufacturing,and perhaps do not really
know that they pay an exorbitant price or profit for the
privilege of sipping coffee out of a cup made from their own
soil.

If this crude clay ean be shipped a thousand miles, made
up into china ware, shipped back, and then be sold at large
profits, why cannot it be manufactured in Kentucky at much
greater profit, and still be sold at present prices? Kentucky's
wealth in this material is not known, or, if known,our good
people are too indifferent or careless to appreciate it, Inthe
district where these immense deposits of china clay exist,
there is also to be obtained, near the surface of the ground,
an unlimited supply of fluor spar, French chalk, steatite, fire
clay,yellow ocher, lead, iron, and conl. Not only china ware
can be made out of these clays, but porcelain, glass, drain
and sewer pipe, terra cotta, fire brick, ete., and yleld a profit
of fifty per cent on the investment, and still undersell pres-
ent prices.”

[If the statement of our contemporary is not overdrawn,
Kentucky would seem to be the State producing all the mate-
rial necessary for the successful muanufacture of china tea
sets.—EDs.

—
THE Rerus Industrielle states that sour milk, after pro-

tracted exposure to the sun, developes a poisonous quality,
sufficient to cause disease and death to pigs fed thereon.
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. mee Kooping in 1875,

srin the Jowrnal of Hortiewiture, England, givoes the
; m‘u bee keoping, adding his own experience

on removing doad bees from the hive, If the writer's obser-
vations are correct, that the best honey seasons follow the
coldest winters, certainly the coming summer must bea pro-
duetive one in this country,

« ] have often observed that our best honey sonsonsand they

“aroof rare ocourrence hore, haye followed ourcoldest winters.
Thorefore I augur hopefully for the summer before us, Itis
now '(.‘hnnuy 16) 80 warm, and has been for semo days, thata
fire might have been dispensed with. At this moment I am
sitting with my window wide open, facing north, and my bors
have been busy pollen gathering. I noticed this pleasant
sight for the first time on the 12th, but I have no doubt they
were at it some days before, during my absence from home.
All my hives, eleven in number, seom to bo in good health,
and well supplied with provisions.

It is & good thing when the weathor is open, as at prf-suul-.
to olear away asmany dead boes s can be ot at within the
tho hive without breaking away the live from its board,
This can frequently he done by inserting a piace of wire with
a curve at one end, and hooking out the dead on the floor
board. The effluvium arising from a mass of corrupting
bodies is often very grent; and aftera long period of cold
weather, thore 1s sure o be a considerable quantity of such
dead bodies lying about the floorboard inside. The bees or-
dinarily romove their dead themselves from day to day, when
they can get out; but it helps them much to assist them in
this labor, besides adding to their health and comfort. Where
woodén hives are used, no harm can accrue from breaking
up the hive from its board in any case where these fit acon-
rately. It is inthe case of straw hives,which rarely sit evenly
on the board, that it is porilous to remove these boards in win-
ter. Sometimes I have known the dead accumulate so thickly
about the entrances inside as to choke them up entirely, in
which case, there being no exit for the bees, the hives perish
inevitably, Let all bee keepers watch against eventualities
like these, as well as against long-continued accumulations
of snow outside on the entrance boards.

These hints are not untimely, as we shall doubtless, ere
long, be visited by a sharp increase of cold, all the more se-
vere for the present extraordinary warmth of temperature.

Since writing the above, I have been examining my hives,
anc found ten out of the eleven pollen gathering; some of
them quite vigorously. One hive, active and strong, on in-
spection by u window at the back, seemed to have n large
number of dead scattered below the combs. 8o being a
** good divine that follows his own instruction,” I quickly
heaved up the hive by means of a screwdriver, and, with a
thin stick, swept off right and left about thirty dead bees,
whose fragrance was not of the sweetest,”

Amerlcan Plumbago or Graphlite,

Plumbago is found in almost inexhaustible quantities in
Ceylon, «nd there are mines capable of producing vast quan-
tities in several Stateson this continent. The American
Manufacturer says, however, that repeated trials have been
made, and s large amount of capital expended,to work these
mines profitably, resnlting (with one exception) in failure.

The only plumbago mines in the United States success-
fully worked are located at Ticonderoga, and are the prop-
erty of the American Graphite Company, 24 Cliff street, New
York. This company has been running its works constantly
since their erection in 1863, The mines, however, have been
worked for half a century. Those at Ticonderoga yield the
foliated, while one at Warrensburg, thirty miles south, con-
tains the granulated.

The American Graphite Company, under the management
of Mr. Cyrus Batler, were the first in the world to attempt
the purification of plumbago ore in & large way.

The company now produce every quality, adapted for all
purposes for which black lead is used. For lubricating pur-
poses, for which there is probably nothing superior, the
plumbago must be perfec'ly pure; and the article produced
by the Graphite Company possesses, in & remarkable degres,
this qualification, superseding in lubricating qualities even
the Ceylon plumbago, the latter being too soft and spongy.
The works st Ticonderogs purify the ores, producing an ar-
ticle pure and safe o use in any sitoation.

Plumbago is infusible, insoluble, and practically indestruc-
tible. It is affected neither by extremes of heat or cold, nor
by acids or gases. On bearing surfaces, particularly those
of iron, steel, and wood, it fills up the interstices and forms
a slippery glaze, thus removing the cause of friction,

A Cure for Lockjaw,

In the course of lsctures, recently delivered before the
British Bociety of Arts by Dr. Benjamin Richardson, the fol.
lowing important remarks were mude upon nitrite of amy) ;

‘One of these specimens, I mean the nitrite of amyl, has
within the Inst few years obtained a remarkable importance,
owing 10 its extraordinary action upon the body, A distin-
guished chemist, Professor Guthrie, while distilling over ni.
trite of amyl from amylic aleohol, obyerved that the vapor,
when inhaled, quickened his cireulation, and made him feol
5 if he had been running. There was flushing of his face,
rapld action of his hieart, and breathlessnoss, In 1861-62 |
made a eareful and prolonged study of the action of this sin.
golar body, and discoversd that it produced its offects by
causing an extrems relaxation, first of the blood vesssls, and
afterward of the musecalar fibors of the body, To wuch an
extent did this agent thus relux, T found it would overcome
the tetanlc spasm produced by strychnia; and having thus
discovered its action, I ventured to propose its use for remoy

ng the spasm In some of the extremest spasmodic diseases,

Scientific Jmevican,

[MAkcH 6, 1575.
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The results have more than realized my expectations. Under }

the influence of this agent, ono of the most agonizing of |
known human maladies, called angina pectoris, has been

brought under such control that the paroxysms have been

regularly prevented, and, in one instance at least, altogether

removed. Even tetanus, or lockjaw, has been subdued by

it, and in two instances, of an extrome kind, so effectively ns

to warrant the credit of what may be truly called a cure.”

—
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NEW BOOKS AND PUBLICATIONS.

CarRonIsy or rie LOCOMOTIVE. By M. N. Forney, Mechnrion
Enginoor. Price 8250, New York olty : Rallrond Guzotte
Office, 78 Brondway,

This ndmirable handbook A& A place In oue toehnlosl Htorature which hns
1ong boen vieant, Although, with commendable enndor, the author noknows
ledges that the plan and title of his work aro adaptod from Kosak's hook on
the locomotive, the sabstance of the artloles I po oxclosively founded on
Amoriean practios that (6 1 virtanlly an orlgload troatise, 1t I8 authorl
(utive and aceurate fn I8 deseription of the constructive of the modorn
stoam horso; and ft glves many valaable precepts for tho manipuintion and
running of the enging, which iave never before, wo belleye, besn printed in
any fori, The numerous enquiries on these snbjects which wo rocolve from
all parts of the conntry arg tho best proof of the necessity and value of this
book,

SCIENTIFIC LONDON. By Bernard H. Hecker.

Appleton & Oo,, Broadway.

The authoy s mude 6 very Interesting volume of historical and descrip-

tive skotelies of the Royal Soclety, the Royal Institution, the Soelery of

Arts, the Institution of Civil Engineers, the British Assoclation, the Royal

Geographical Soctety, and several other learned bodles, more or less known

to fame. Tho papers originally apyp od In the col of Iron.

GRAPHICAL METHOD FOR THE ANALYSIS OF BRIpGe TRUSSES,
extended to Continuous Girders and Draw Spans. By Charles

E. Greene, A.M,, Professor of Civil Engineering, University of
Michigan. Illustrated by Three Folding Plates. Price $2.00.
New York eity: D. Van Nostrand, 28 Murray and 27 Warren
streets.

This treatise elaborates a method of Investigating thio stress on roofs and
trusses, originated by Professor Clork-Maxwell; and {t showns once more
the value of the graphical mothod of deseribing the physical characteristics
of complex bodles, a method which seems destined to be adapted to every
branch of mechanical and dynamical sclence. The author points out, with
much force, that not only I8 the system avallable for the solution of the
problem of the strains on a girder, the dimoensions of which are given, but |t
also contalns a means of checking the nccuracy of the working drawings of
the structure,

CHEMICAL EXAMINATION OF ALCOHOLIC LIQUORS. By Albert B,

rescott, M.D., Professor of Organic and Applied Chemistry
n the University of Michigan. New York city: D. Van Nos-
trand, 23 Murray and 27 Warren streets.

This volume I8 s useful and trostworthy ald to the analysis of all such

aleoholle fulds os are used as food or stimnlants, It discourses on the

question of adulteration in a sensible and practical manner, and contains
statements that go far to justify fmmediate government Interference with
the trade of thoe falsifier.

TaE OVERLAND MONTHLY. Devoted to the Davelopment of the
Country. Terms $4.00 per annum. San Francisco, Cal. : John
H. Carmany & Co., 40 Washington street.

This excellent magnzine maintains s well earned reputation. The number

now before us (February, 1875) commences with an interesting account of

the naval duel betweon the Kearsarge and the Alabama,

A PRACTIOAL TREATISE ON THE GASES MET WITH IN COAL MINES.
By the late J. J. Atkinson, Government Inspector of Mines,
England. Price M cents. New York city: D. Van Nostrand,
23 Murray and 27 Warren streets.

A useful and readable essay, published in Mr. Van Nostrand's Sclence

Sertes.

THE AMERICAN EDUCATIONAL CYCLOPEDIA, a Reference Book for
All Matters Pertaining to Education. Published Annually

Volume I, 1575. Prico $2.00 in cloth, $L.50 in paper. New York.
city: J. W, Schermerhorn & Co., 14 Bond street.

This volume [s & complete manual of the statistics of the educational con-

dition of all the States and Territories, with a synopsis of the oceurrences

affecting the question during the years 15731571, Some blographical sketches
of prominent educators recently deceased, and articles on the educational
systems of other countries, add much nterest to this useful work, an adver-

tisement of which appears on page 157,

Now York olty : D,

DECISIONS OF THE PATENT OFFICE,

BEFORETHE BOARD OF EXANINERSIN-CHIEY. FPHESENT: MAROUS ¥, NOPKINS
E.L.B. OLAEKE, CONOURRIXG,—APFLICATION OF MILLER T, MIIINLIA"
AND GEORGE Q. ADAMS FOR A FPATENT FOR A OAR COUPLING,

Continved from page 139,

Our position 15 s pecullar one with respect to the Commissio
A tribunsl vested by statute with certaln jurisdiction and powcrr':.rbut it has
never been judicfally determined under the present patent act that our
favorable decisfons, made In the proper exercise of statutory Jurisdiction
upon «z parte applications, are bindlog upon the Commissloner, We are
00 more than a grasi judicial tribunal. The Commissioner's office Is both
executive and guasi judictal. The whole Patent Ofice and all 1ts officers
are a portion of the executive branch of the govermment, and not of the
judicisry. XNone of us have full judiclal powers and the ordinary means of
sustalping the exerclse of them, Just what is the legal scope of the power
of the Board and the effect of our decislons—upon cases P od to usas a
xuad {udlchl tribunal within the Patent Ofice, which Is under the generat
Irection of the Commissioner as [tx head —has Jong been, and still {s, & die
rﬂlcd question between the Commissioner and appellants before s, who
inve sought to fnvoke our favornble decisions, as sufficient to warmnt him
In the grant of patents. This question s now actually pending before the
Sapreme Court of this District in a suit brought for the urpose of deter.
mining it. The opinfon of the court In Bnowdon es, Plerce (manuscript
declsions, Supreme Court, D. O.), referring (o the act of 1861, although RO-
ing clearly o the root of the matter, and strongly and in ulvocally
declaring our judicial independence of the Commism oner, and the reason
for it, had not the force, in the opinion of Commissloner l"fnlmr,or o Judlelal
dectsfon of the polnp, (O Imsloner's Doclslons, 1860, page 65,) He
regarded {as merely obiter dictum, and declared that' the question was An
executive one, thut ought 1o go to the Attorney General, Hls declsion, ke
that of Judge 'Dnulop n Snowden va, 'lerco, feforred 1o the sot of 1851, und
sharply disputed the ground taken by tha court, The prosent nol, howeyer.
Innot [dentioal with that of 181, 1o fact 1t appoars to bo materlally differ:
"“ﬂ; Beyond the difference (ndfoutod from s conslderation of (t fn the Hght
of the ordinary roles for the Interpretation of statutes (mamoly, rogarding
the vmrml the context, the subject matter, the effoots and COnsequencos
::gdlnbgf. ni'hﬂ“a'r'?" of (l:o' ll-'w). lhr 1Iu lowln'l oxtraot from the re-
Ll resentatives, rolat to the p J
by“l}’l;b;;ﬂ Lare nojlwl( w,l‘n nl'kn"}snnc(;: a8 /NS of Sortlon 10,
e Yy axsachusetia; Now ho (the Cornmiss
has ander him s Board of Examiners, who are n mlnul’mllg;‘ct'l.lgfl"r}:rdr:":{
and confirmed by the Senate, and who are quite h?l SAUALS In every respoct
I understand that the optnfon of the Committos on Matonts is that this pro.
vllloy. s me-ublilhlnﬂ rules an rnmn}ullan- for the procecdings, does not,
l&:l) Lo the conduet of the employoes of whatever o amy, 1ot the dienity In
that the Commissfoner of Patents has m.?n A nerios of time tablos, aud other
rules and regalations covering the ncta of the emplo oo, which he has ap-
plied to the Examiners, who are his equals and codrdinatos, and who ounrll
not tobe in nnr way under him. Therefore I want to put (o this language
10 oxclude the Idea ‘of his having any suoh powor, I am willlng that he
should govern his olerks and labarors and a1l who hold under him, but 1 am
not willing that he should have the power of nnnoylog and ‘"m"hlm“ If he

We are

choones, the men who are appointed hy
“'"jl"“- ppo Y the wame power us te fy,and with the
M. Jenckes;

ol .lntohllnk I can ﬂ_lrf‘)':\'r.ﬂm ml:ulenun lr‘rm.l‘: .\lulnchu:‘elu that
: 0 make the rales -
Honn In to apply Lo the procesdings 1o the Patent Olnuo.annnnl :?nn:'?'.ﬁ'i'ﬂ‘o
porsons employed there; and the rolos nnd regulations to which the gontio-
e fer-l and of which ho complaing, nre made by |‘m Commisstoner ubder
the er in the existing Jaw, which 1s reprinted ?“ this bill at the end of
section 10 tn the tollowing worda:
i T&;q’-b-ll be governed In thelr action by rules preseribed by him.* (Act

DAL POwer we propose to take meay, 1t s part of the recommends «
the Committes that these words bo -Mc“u out from the url‘u}n dln‘smn i
Lh‘n the power whish the Commismionar shall have snd ought 1o ruvo ihal
B 13.1 cl. regulating the magner {n which proceedings shadl be conducted in

s Office ; the rules of court, »o 1o speal . not the ruies of decivion byt af goe-
ernment. 1 hope that gentieman will -hhdrnw his amendment.

"

TRy Ansl N be
: t—put them to sweeping out the OfMce. utles

u:ﬂwl'ﬂ '"'.ﬁ'e'.‘ﬂ' by ?:w nx:u;nnnt by the will of the Commissioner.

the nt I dealre to make. olicman  objects. to iy the Tan

“ Mr. s : The language which the Is
luu«rnt :;::l::" ll:; ll-'l. 'K:..’z‘.m“;mm‘ o:lp under it,we did not take
tho responsibility of recommending .

W M. Butler, 0f Massachusetts: Ah! But the difficulty Is that under the
old lu'vl nm' le“(mllmmm’; has sliown 5yd(l::poduo¢(:!|o interfere, which the
committon by thisbill seck very prope 5

".;lr Jenckes:  Wo thought tllg‘mcl thiat objection suMelently by ukug
awny the power to asslgn duties In the OMco. "Bul there are many Thin
which the Commissloner mlﬁm wish the services of the Examiners-in-Ci A
but which It would be very difficult to prescribe definftely bﬂ' Inw,

My, Butlerof Massachuselta: Then I will compromise by mov!nkto sub-
wiitute the word 'lll§n~ )/ f'ur the word * other,” #o that it may read * such ke
TLles os he may nesign them,

’ "'.I‘;r". Janch";: I have no objection to that, * * ¢ & & The wmend-
mont wan agreed to, (Cong. Globe, Part 4, 2d, sexelon d1st, Congress—186

nnd 1570, p. 2,85.)

Thin suthentie récord history of the rnuuc of scetlon 10, defining the du-
tlon of the Board, 1ike the language) of the section 1tself, plainly shows the
tntent of the law-making power, The section must be read fn connection
with section 7 defining the duties of the Commissioner, and both sections
must be construed together so that each shall stand-—the rule being ** ut res
majis voleat guam pereat,'"

Sectfon 10, followlnf after sectlon 7, and conferring special powers on the
Hoard, must be held fo restrict the meaning of seetfon 7, giving general

owerd to the Commissloner, If It can be supposced that the two sections are

n apparent confifet, Butit Ik plain to us that they nre not—that section 7 re-
Iates wholly to exeoutive and ministerinl duties, over which it provides the
Seoretary shall have ** direction,” and not at all to judicial duties, Sections
46 und 47, providing for sppeals, confer upon the Comnmissioner his judiclal
powers, in the exercise of which he I8 Independent. These sections, In con-
neetion with section 10 (with none of which do any other sections of the act
In the lenst conflict), make the law as plain as lnngusge can well make it,
1t {5 olear we mustin our Judicial capacity be, In & certain measure, fode<
1 of the C a8l r, and our dec{slons, favorable to appellants, be
binding upon him and all others, so far as the duty of xnntlng atonts s
concernes {cxncm fraud should appear), or else we must be wholly subor-
dinate to his judgment. and our favorable, n well ns adverse decislons, be
llable to be overruled by him at his pleasure, We are either an inde ondont
tribunal in this Office with nmwlln ¢ Jurisdiction, to reliove the Comm
sloner of all judicial responsibiiity, exoept in cases regularly uapclled to him
from our adverse decisfons, or ¢lse we are mere clerfeal reviewers of a por.
tion of the work of Examiners, to ald the Commissioner, subject to his die-
tation fn forming our opinions, and wholly depending in all cases upon his
nn)ro\'ul of the judgments we pronounce, There I8 no middle ground. But
ff the former be the correct view of our powera and responsibilities under
the law, it {s undonbtedly competent for the Comimissioner, in order to pre-
vent the erroneous {ssue of & patent, (n any case whore in his judgment
there (8 reason why it ought not to (ssue, to réfuse to Iasue it, and to refor
it to the Board for their conslderation and review of the alleged matter of
error. And If the Board, for any cause,should fafl to agree with him as fothe
Judgment,then he might still refuse to execute and grant the patent, and the
existence of the alleged error, to warrant them (n the alteration of their
sufliclency of his reason for refusing conld be tried bofore the Supreme Court
of the District on application for writof mandamus,and then on nngul before
the Supreme Court of theUnited States. This wonld seem to be ample provision
Crous exercise of & power of

against the erroneous ssue of a patentor a dan
independent judicialaction by the Board, Butthe presumption is that officers
of the Intelligence and dignity of Commissioners and members of this Board
would endeavor to do thefr duty, and to avold conflicts; and we apprehend
cases of frreconcilable difference of opinion, of such fmportance us to ‘1:\'0 ye

lln&xnuon. would seldom occur, Were each tribunal (the Commissioner
and the Board) purely‘e:dlchl. instead of administrative and guass judieial,
each would have a dist{nct Jurfsdiction and be us Independent of the other

in the Office within that jurisdiction as supreme and subordinate courts;
and the first duty of each would be to define It own Jurisdiction and
act accordingly. ‘In that state of things no Commissioner would sver have
:Iuent!oned our judicial independence, and 1t would be admitted to be our
uty to pass upon this case indepondently of the Commissioner: coming to
us as it does, without any very recent aotion of hix upon the question st
fssue, and with the recent decislons of the courts, as we think, clearly con-
trolling that {ssue, The case dous not appear to be very different than ifa
new statute had {n the meantime been enncted, deciaring a rejected and
abandoned application fnsaficfent, Tt fsonly the mixed nature of the official
duties in this Office that bas ralsed a doubtof the distinet distribution of
them by law. But from the language of the statute. and the necessities of
the u‘mﬁt. we can have no dougcltbn tc;:dro reqnlu‘-’d :nd m.:xnd not
merely to report upon cases duly apj to us, and, In doing so. ercise
ordinary jn&m tegedom of u&mm. Weare to *revise and determine
upon the adverse decisionwof Examiners.’'’  Appellants who P.i thelr fees
and employ counsel 0 Argue cascs before us are entitied to suc
tions, and to have them enforced so far as they are legally effective. Other-
wise they do not obtaln their guid pro guo, and s 1s to us and adjudica-
tions by us would be farcical. Nothing can be er than that {n all ex-
ecutive matters relating to the proper transaction of our business—matters
of mere practice, or mode of procedure, etc.—we are, with great propriety,
subject, under the Iaw, to the control of the Commissioner. Norcan any-
thing be clearer than thst, upon points that have come Judiclally before him,
upon regular appeal from our adverse d jons upon them, and been de-
cided by him, we sre bound to follow his decisions to the extent of their
legitimate intendment and effect, until they are unmistakably overruled b;;
higher authority. Beyond that, it §s our opinfon, upon the most carefu
conaideration, we are not subordinsted to him by law, In our judicial capa.
city, XNordo we percelve any anomaly, or any change to the publie, from
such a fact. The Secretary of the Interior has full supervision of the Com-
missfoner and all other o rs in the Patent Office, In all executive and
ministerisl matters. But the Commissioner fs veated, by section 47 of the
statute, with certain judicialfunctions,in the exercise of which he is entirely
Independent of the Secretary; sod we know of noinstance of the Secretary's
attempted Interference with respect to them. Following the necessity of
the case, in order to ble the public busl to be done, the law has made
the Commissioner thus ind ent. Followingthe same necessity grow-
{ng out of the magnitude of judicial work of this Office, the whole of
which It fs {m fble for the Commissioner to perform and be held judl-
cially responsible for, the law, we think. has made the Board, within the
{mits above named, independent of the Commissioner. This belng so, our
legal duty, from which there can be no consclonable escape, requires us to
grononnce our Jjudgment upon the issue in this case.  We could not be justi-
ed inletting it go to the Commissfoner with a pro forma afirmance of the
rejection by the Examiner,thus compell the party t a);hh appeal fee of
$20 and the other expenses fncldent to=uch un appeal, TCAre aAny con-
siderations, which wm;;ndne. in favorof the greatest courtesy and
deference, and of a ous exercise of the functions of the different
tribunals within this Ofice. But official ethics cannot require or warrant
the deprivation of a legal right of a suftor, by the withholding of {ts own pro-
per jul:.&bment. ander circumstances like the present, b wiul and respon-

n In
unal, We should greatly have preferred lhnl’nolm rtant s maiter
be first enlightened by a decisfon of the Commissioner;and In order to get
this case before him for decl we have proposed to certify it up to him. fn
analogy to the practice sometimes adopted hf the Supreme Court of this Dis.
trict, 5o as to save the -Rpcll-uu their appeal feo, ¢ Commissioner,how-
ever, not approving of that course, we st reverse the decision of the Ex-
aminer, and his decision is hereby overruled. We recom however,
that he call the C st s p 1 attention to this case, on account
of 1ts peculiarity and Importance.

Manovs 8. Horxixs, Beam/ner. In-Chics.
to the InsuMclency of the ref

I concur with the views In

unhesftatingly nnite in a decision reversing the examiner’s rejection.

A ‘sh!n question of law on admitted facts as presented for ouradjo-
dication Is {n fact the only point relied nxlon by the nnl)elllnl.

We find that the examiner erved In holding the invention anticipated by a

ted and abandoned application.
¢ have the highest authority known to our judiclary to sustaln the polot
made by appellant,
ul';‘;‘l have the repeated decisions of the ¢lronlt courts—os clted—to the same
oot
We hinve the prinelples and reasons underlying the law to sanction It to our

good sonso and Jodgment,
All we haye todo, In the discharge of our duties under the statute giving
d rocord our judgment

un power and jurisdiction, Is to find s
Gomnlssloner can have no occasfon

n

n

11 done honestly and Intelligently, tha
to except to ournction,

Hin powoer s ample to guard agalnst any evil effuct from our Ouding.

If ho thinks a patent should not Issne for any cause, Ho has only to refuse,
and It will not (ssue,

If ealled to give hin r upon 1 his action would be undoubt-
edly sustalned If his reasons shonld prove good and tegal,

I'do not belleve In forelng partios to ‘uy feos und o to the Commimionor
on quostions which the law contomplatos as within our peenliar provinee
and Jurisdiction, and which wo shonld declde on our own conselences und io-

cording vo onr hest Judgment,
I R. L. B, CLanxe, Eeaminer-1n- OMor.

Inventions Patented In England by Ameoricans.

[Complled from the Commissloners of Patents' Journoal, )
From January 15 to Fehruary |, 187, inclusive,

Bunyixe Liquro Fuxw, kro.~C, E, Robinson, New York olty.
Coating MuTaLs, xvo.~D, It, Brownlow ef af., Middletown, Conn.
Curring Fanntos. A, H, Cramp (of Now York city), London, England.
DYRING AND Frxtsnixa, P, Magnor of al., New Orloans, La,
Fun-Coaren Fannio,~H, Kellogg, Milford, Mass,
Huan Covemiyo, k1o, 1, Kollogg, Mtord, Mass.
Maxixo lox, ¥10,~C. P. N. Woatherhy (of New York eity), London, Eng.
PRESERYING ANIMAL BUBTANCES XTC.—J . R. McOlintock, New Orleans,La.
PrvEsTING FRAUDS BY CONDUOTONS, ~C. G, Tmlay, Philadelphis, Pa.
Roruers ron TExTiLe Fanwios,—E, Edwards, Boston, Mass.
RoLrixa Nut DLANK Baws.—G. Johnson, Haverstraw, N, Y,
Sack Sgwino Macmine.—~H. P, Garland, San Franclsco, Cal,
Sxwixo Macmixe. ~ K. Moreau, S8an Francisco, Cal,

Y Mr. Butler, of Massachusetis: The explanation which the chalrman of

Srixe Maomive.—A, Whittemore, Cambridgeport, Mass,




Marcu 6, 1875.)
Recent Dmeevican and Loreign Patents,

Improved Die for Making Hollow Ringw.

Shubaol Cottle, New York city, assignor to Mulford, Hale and
Cottle, of game place.~This invention has for Its object to produce
ofroular and oval hollow rings from a disk of sheet motal, nnd with-
ont any oross seam, for use In manufacturing chaing buttons,
studs, and othoer nrtioles of Jjowelry. The operation 18 accomplished
by an (ngenfons serfes of dies and eutting tools, which force tho
motal by degroes into the proper shape.
Improved Barbed Stock Fence.

Francis T. Wilson, Amos, lowa, assignor to himself and E. J,
Rartlott, of samoe place.—This Invention consists of barby combined
with the longitudinal rods of a fence, to prevent eattle from rab-
bing and pressing the rods apart or down to pass the fence, The sald
barbs consist of short polnted pleces of wire inserted in an oye in
the rod, crossing cach other, and secured by o staple, S0 us to point
n four directions, and be securely held when the rod is stralned up
tight.

Improved Saw Sharpener,

Jonn Crook and James A, Crook, Augusts, Ohio,—This invention
conslsts of omery wheels adapted for dressing both sides of the
tooth and gumming the saw, together with driving gear and adjust-
TR devioes, and o spring olnmp mounted on a radius bar contrived
to be coutomporarily attaohed to the collur of a clrcular saw, all o
areunged that the wheels can be readily applied to the teeth, 8o as
to dress them all alike and do the work expeditiously.

Improved Seod Planter.

Willlam . Reynolds, Colllerstown, Va.—This invention consists in
a false bottom, for seeder hoppers, provided with subjacent sup-
port and side upertures, designed to relieve the slide from the weight
of the soed, and so remove the Hability of the aperture to become
clogged.

Improved Bandage Winder. 4

Alfred M, Cone, Corry, Pa., assignor to himself and L. D. Parsons,
of sume placo.~A spindle, made square in cross section, passes
through the upper ead of & frame and has upon its end a crank, by
means of which {t 15 revolved, The bandage Is wound around this
spindle by revolving the spindle rod. A rod is attached to the
frame, and is soldered to the end of the arm, so as to leave a narrow
space betweon the rod and the nrm, The cloth or bandage is passed
through thig space and carried to and around the spindle with any
degree of tightness by bearing ligatly with the hand upon It below
the space or rod. When the bandage has been wound on the spin-
dle, it is readhly slipped oft,

Improved Steam Condenser.

Edwin ©. Brinckerhoff, Now York city.—Two steam and water-
ght cases uro placod the one within the other. A space is left be-
tweon the tops, bottoms, and sides of the sald cases. A double-uct-
{ing pump discharges into two U pipes, The upper end of one of the
[ pipes and the lower end of the other pass through the side wall of
the outer cuse, and discharge the cold water Into the space between
the cuse, whenoe it escapes continuously through the waste pipe.
The upper end of the other U pipe passes through the walls of both
the cuses, and Is connected with the upper end of a coiled pipe,
placed within the inner case, and the lower end of which is con-
neoted with the steqm and watertight box upon which the coil
stunds. The lower end of the other U pipe passes through the walls
af both the cases and enters the box, @ as to dischargs a stream of
cold water directly into the said box. The exbaust steam pipe
passes in through the tops of the cases, and discharges the exhaust
steam Into the upper part of the inner case, where it 15 immediately
condensed by the streams of cold water passing continuously
through the space between the cases.

Improved Top Jolnt for Vehlcles,

Thomas F. Darcy, New York city.—This top can be resdily ralsed
and lowered by the occupant while sitting in his place on the seat.
The knuckle joints of the bruces are made 50 as to fold forward or
toward the pivots of the bows, Instead of backward, as hervtofore,
and are attached to a shaft st the lower end, having a spring applied
10 it, 50 us to raise and hold the top up. The lever, to press it down,
is provided with a lock catch to hold the top down, or in any Inter-
mediate position. Tt Is also armanged to lle down on the cushion out
of the way when the top is down, nnd to stand up alongside of the
back when the top is up.

Improved Feed Roller for Planing Machines.
famuel N. Brown and Henry W. Meyer, Dayton, Ohio.—This in-
yvention consists of u feod or pressure roller for planing machines,
made of an Interfor cushioning sleeve of elastic material placed
fiemly upon the shaft, and covered by a serles of outer metallic

rings.
Improved Resawing YMachine,

John Gerhardt, Montreal, Canada, assignor to himself and James
Hutchinson, of same place.—This s a simple self-contained gung re-
sawing machine, which can be readily moved ubout and set up any-
where. 1t is self-sustaining, requiring no fixtures or fastenings other
than ity own supports, which consist of u strong horizontal frame of
suitable hight, length, and breadth for s resawing machine, on which
= the usual upright frame for the saw gate, also the driving ma-
¢hinery, and the feeding and regulating sppartus.

Improved Bench Vise,

Carloss Burton, New Baltimore, Ohlo.—The stationary Jaw of the
vise is made sngular to overlap a portion of the end and top of the
bench. Upon the plate are east arms, which ure let into the top of
the bench, and the ends of which are widened to give them o finn
hold upon the said top. The movable Jaw of the vise Is placed In a
horizontal position. To the rear purt of the movable Juw areattuched
two rods, which pass through the stutionary Jaw, and which keep the
movable jaw always parallel to the stationary Jaw, or nearly so, The
work, when long, is clamped betwoeen und held by dogs, one of which
1 inserted fn a hole in the movablo Juw, and the other is inserted in
on® or the other of the holes formed to recelve it in the top of the
bench.

Tmproved Hallway Tie.

Samuel L. Porter and Duane Peck, Rocbelle, IIL—The bed pleces
wre of cast iron, with flat top part and flaring supporting sides, that
rest upon the gravel, tamped firmly below them. The bed pleces are
of equal size, forming a brosd und solid base for the ralls. Diagon-
ally crossing braces connoct the bed pieces across the tmek, and in-
terlock with short side extensions of the bed ploces below the ralls.
Other devices secure the rigid and strong lateral connection of the
besd pleces.  The mils are secured on the flat top of the bed pleces by
Jongitudinal guide flanges. This mode of fastening the mils, together
with the rigid support of the bed pieces, provents effectuslly the
well known moving of the tek In endwise direction for certain
distance.

Improved Propelling Wheel for Canual Boats,

Gustsy Heydrich, Now Ulm, Minn.—~This wheel Is rotated o &
ecentral wheel box of the boat, and is provided with hollow sleeves
that extend rudially from the hub and gulde sliding propelling srms.
Sald wrms are relensed from the pressure of spring levers sotjng
thercon, by an arc-shaped slde flange of the wheel casing, so that
ey engage the bottom of the canal and propel the boat.

Soientific mevican,

Improved Minir Outtors’ Gngeo.

Alexander G, Wilking, Meadvillo, Pa,~This Invention conaluts of
a slotted guge, composed of parallel riba, which nro bent of one
pleco to form a point, heel, and top part, the heel and point fitting
the convaxity of the head, while tho ourved or bent riba guide the
head and hold It i position for tho outting notion of the shonm sup-
ported on the upper or top part of the gage. Tho handle 18 attached
to the rear ends of the ribs, and provided with adjusting dovicos, by
which the ribs may be sot nearor together or farther apart, for cute
ting the halr to any required length.

Improved Scod Plantor,

John G, Guener, Pittsburgh, Texas,—In thisseed plantor, the drop-
plog disks are mounted loosely on a driving nxle, 8o ns to be shifted
thereon, and intoerchiangeable hoppers are provided, adapted for
ono or both disks, respectively,

Improved Brick Kiln.

Willlam Bull, Eweéll, Englund.—The kiln muy bo of any continuons
form. At the bottom of each wall, opentngs ire loft at Intervals of
three feet. The tloor 18 bullt between the parullel walls of the kiln,
and the openings are carried across the whole width through the
flooring, and covered in with bricks. A fow (nohes above ench nsh
flue, a fiving flue is left for the insertion of the fuel, The brioks to
be burnt are set close together (n walls, one brick's length in thick-
ness, parallel to the kiln walls. Between the wally of green bricks
and the kiln walls, spaces are loft for draft passages.  Opposito cach
firing flue an opening I8 left In the walls of green bricks, the whole
taken together forming & combustion chamber for the fuel, which
i3 inserted through the firing flues. These walla of green bricks wre
carried up to within about a foot of the top of the kiln. The whole
I8 then covered over with a layer of bricks, flat, on which (s spread o
layer of ashes, At Intervals of forty feet, o width of about ¢lghteen
Inches of the brick flat I8 open, over which, when required, i movie
ble chimney on wheels, extending the entire width of the kiln and
with outlets, may be placed as an escape flue for the steam and wiste
products of combustion,

Improved Truss Bridge.

John B, Winters, Attica, Mich.—This invention consists, essen-
tially, of plates and rods for coupling the stress and sway braces to
the chords; also, plates for coupling the chords to the caps. The
construction Is very simple, and the arrangement of the plates
allows of fitting In the braces with but little labor.

Improved Screw=Threading Device,

Charles W. Roberts, Cohoes, N. Y., assignor to Norman W. Frost,
same place.~The vise plate is made adjustable on the bed. The
lower jaw is stationary, and made in two parts, connected together.
The upper jaw I8 fastened to the sliding block, which is attached to
the vise screw. This jaw works down between the two parts of the
lower jaw. Each of the jaws hasa V-shaped opening, the sides of
the V being serrated 20 as to effectually hold the tube within the
angular openings, and keep it from turning. The hub of the die
wheel works on a stationary screw block as the wheel is tumed, and
draws the dies on the tube. The tube is held stationary in the jaws
of the vise, and the feed block Is held stationary on the tube by &
set screw. Suitable adjustment adapts the machine to different
sized tubes. .

Improved Lamp Burner.

John Gleason, Brooklyn, N. Y.—This Invention has for its object
to prevent the upper part of & lamp from being heated by the
burner, and thus guard against explosion, and at the same time pro-
duce a better light. The invention consists in a safety extension
collar, formed of the double walled body, having its outer wall finely
perforated and a siogle hole In Its inner wall. It ks provided at its
ends with collars to adapt it to be Interposed botween the burner
and collar of alamop. The hole in the Inner wall of the extension
collar also allows any explosive gus that may be formed in the lamp
to escape, thus further guarding aginst explosions. It is made 80
us to go on all lamps, from the langest to the smallest, and is partic-
ularly adapted for gas fixtures, and intended to take tho place of
gas in stores, as any kind of luminating ofl or Hquid gus can be
burned with perfect safety, with or without chimneys. A sample
buma-wiﬂbefowudedonmmlpto(ﬂﬂymmou.wﬂumm
the Inventor, at 30 Hicks street, Brooklyn, N. Y,

Improved Garter,

Lucius F. McDonald, Belfast, Me.—A short pleve of elastic welb-
bing Is looped around a metallic loop, and its ends are secured to
each other and to a buckle by a metal plate, which is looped around
the tangue bar of the buckle, and has & short slot for the passuge of
the tongue of said buckle. Around the metal ring Is also passed a
light sheet metal plate, the ends of which are bent together, and
recelve between them the end of the leather strap. Upon the side
edges of the plate ure formed lips, which are bent down upon the
upper end of the said plate. The ends of the plate and the Hps ureo
pressed down upon the end of the strap, and are further securvd in
place by punching.

Improved Dumping Car.

John E. Bewmls, Chicago, TIL.—The object of this invention is to so
fmprove the platform dumping car which was patented to same in-
ventor under date of May 5, 1574, that the mode of throwing the
tilting platform in and out of gear with the trucks is shuplitied, and
the dumping and discharging of the load facilitated. The motion
of the cars, by means of a slight backing of the locomotive, tits
the platform and dumps the load on the same, in the manoer set
forth in the aforesaid patent. After the load is discharged the
platform tilts back on the trucks, and ix carried Into regular posi-
tion by the forward motion of the locomotive.

Improved Device for Filling Bags,

Junior D. Platt, Plattaville, OL—The stana Is made adjustable by
means of g screw clamp, to which It lsattached, o us to bo placed in
any convenjent position on the counter or shelf, A plvot pin In
the lower end of the stand passes through the clamp, and allows
the stand to be turned (n elther direction, as may be requined. This
stand {s curved In lts upper part, and its upper end has @ taring
hartzontal band, which receives and supports a funnel.

Tmproved HMarrow and Planter,

Beauman Butler, St. Johnsbury Center, Vi—The cross bars aro
armed with harrow teeth and onltivator or drill teoth, sccording to
the kind of work to be done. Thoro ure also scraper bars, and o
tongue rollor extending across from one to the other of the run-
nors. The front scraper s armoged vertically on pivots, and s
armed with & motal plate ut the front. There is also a foot lever,
extending bsckward and resting on the first oross bar, to bo pressed
down by the driver to hold the scraper to {ts work, its office belng
to crush the clods and otherwiso smooth the surface in advanco of
the teoth. The scraper may be used in roar of the harrow teeth,
and provided with a suitubly arnunged lever for operating it. The
hind scraper is & broad plank, armed with & metal plate, and ar-
mohuquelywmmmmmmmmhuhudo
run over and press down the lumps smoothly. Tt Is also arranged
on pivots at the upper edge to ndjust the bearing portion highor or
lower, a8 required, and it is provided with adjusting holders.

fmproved Bird Cage Attachmeoent,

Goorge Filedner, Portland, Oregon.—~This 1s a crib for cages, for
bolding pieces of cake, apple, sugar, and the varfous articles which
are usually placed between the wires of cages, and consequently

not securely confined.

Improved Butter Worker.
Josoph Thompson, Albany, Wis—In using the machine the butter
to bo worked (s plnced in the box between o grato and one of the
followers, Tho cover Is then closed, ind n lever I8 opernted, mov-
Ing the followors buek and forth through the box, and forcing the
buttor bk and forth through the grate, working it thoroughly
nnd bringlng It to n unitorm color In u vory short thme,
Improved ¥Friction Drum,

Joseph 8. Mundy, Nowark, N, J.-/This lnvention relates to fm-
provements in friction druma for pile deivers und holsting ma-
ohines, und conalsts In the consteuction of the friction pulleys, and
in the mochanlsm at the other ond of the drim, by means of which
the drum {8 made to take more or less friotion, as may be required.

Improved King Bolt Bearing.

Glibert J. Orry New York clty ~This {s o bush in the axle hole for
the king bolt, to take the wear to which the axle itself 1s subject
without ity und be removed for the substitution of & new one when
too much worn, to save the loss of the axle. It also consists of o
nut for fustening the bush in the axle, and an nverted Cup sorow-
Ing on this nut to form a cup around the bolt above the uxle, to
contaln nbsorbent muterial to be snturated with lubricating ma-
torinl,

Improved Toy Gun.

Wilhelm Wiedemnnn and Lewls Lindsey, Lawrenos, Kan—The
burrel Is formed of two parts, with a narrow open slit between
thom, The projectile is impelled by means of an elastic cord pussed
through the barrel, and fta onds attached to o wire crosshead,
which latter pusses through the loog slit.  The wire orosshead also
posses through a eateh blook, which, when drawn back, extohes
over the polnt of n tumbler, which latter {s held in position by n
triggoer und spring.  When the trigger is pulled the tumbler 18 re-
leased, the catoh block slips from its end, and sway goes the cross-
head with the projectile before It

Improved Frult Pleker,

Benjamin F. Price, Mount Sterling, I, assignor to himself and
A. A, HIIL of same place.~The Invention consists of jaws pivoted
to each other, made the one with a double concayve odge and the
other with a single concave edge, and provided with rubber springs,
in combination with a flexible tube, staff, and operating cord. The
Jaws can be drawn together to cut the stems of the frult by pulling
upon the said cord.

Improved Tag,

Cevedra B. Sheldon, New York city.—~This Invention consists in
attaching the card to the twine by folding the corners of the card
over the ends of the twine, at an obtuse ungle to the paraliel sides
of the same, and fastening the sald corners, with the inclosed ends
of twine, with suitable adbesive matter,

Improved Shoe.

George D. Hill, Baltimore, Md.—The inveation consists in first
sewing together the ordinary In and out soles by a sewn at the heel,
and then sewing them, together with an extra Insole, by an Inde-
pendent sole seam.

Improved Sash Fastener,

John Berndt, Denver, Col.—The invention relutes to an upper
and lower sash connected by a cord 50 as to be clamped and held at
different elevations, and consists in bringing down the cord through
a vertical hole in the top of the lower sash and partly through a
munnion thereof, the pulley being arranged within a slot, and the
clamp attached to the surface of the munnion.

Improved Curtaln Fixture.

George C. Muthers, Louisville, Ky.—This invention relates to cer-
tain {mprovements in curtain fixtures, and it consists in the combi-
nation with & notchod disk journaled In a slotted bearing, of a sta-
tionary detent, an endless cord, and two small friction wheels, the
sald wheels being armunged to one side of the disk, and the said cord
passing around the same in such & manner as to form a laterally
drawing loop, which, when a draft is exorted upon the cord, brings
the disk away from the detent, and the journal of the disk in & por-
tion of the dotted bearing whore it Is free to revolve.

Improved Wedge,

Charles MeDermott, Oakland Station, Ark.—This fnventon is &
wedge constructed with a chamber or cuvity. The head and io-
clined sides of the wedge are formed, preferably, of a single plate
of wrought metal, and the straight or paraliel sides of triangular
plates, the same belng welded firmly together. The wedge is bence
cheaper, Ughter, and more convenient to handle or transport than
the ordinury solid wedge. [t may be also driven with greater case,
by reason of it inertia being more readily overcome by the blow of
the maul

Improved Wagon.

Jucob Becker, Jr., Seymour, Ind.—~The nvention consists In a
very novel simple construction of wagon bhrake, whereby the hold-
ing back of the horses automatically applics the trake, while the
tongue Wiy be locked by aalide so as oot to apply the brmke. It
also copsists in 8 new mode of coupling the reach, in pivoting the
doubletroee, sud in preventing the bolster from rocking.

tmproved Wheel Plow,

Poterson Prawl and Pruncis H. Wemple, Waverly, 1IlL—Both the
transporting wheels run o the bottoms of furrows, so s to have
smooth and lovel paths, and thus cause the plow to run true and
steady. There s u pivoting connection between the axle and the
bearm, to eénablo the plow to be turned (o smaller space than would
otherwise bo possible, The axle may be turned by turning an arm
through the medium of a lever, to which s attached a lever pawl,
the enguging end of which takes hold of the teeth in a curved bar.
To move a small wheel down to support the machine in s levol po-
sitton while belng turned, the pawl is releasod from the notohed
bar, und the lever s moved forward untl the lower side of the
small wheel s in the same horlzontal plane with the lower sido of
the large wheel.

lmproved Cotton Auger,

Albert O, Schults, Memphis, Tenn.~This invention consists of a
cotton auger with upper and taperiog blade, and lntermediato up-
ward.inelined tooth, belng provided with symmeotrically futed sides
for reducing tho cross section, and giving thinner and more polnted
teeth and hilades.

Tmproved Huand Fire Engloe.
Henry Neumeyer, Millesstown, Pa.~This conslsts of a tank and
three, more or less, single-acting force pumps combined so as to
throw & single and continuous stream of water from 4 hoso pipe.
The eranks are o constructed that, while connected with the shaft,
they may be slipped from the ¢nds thereof and turned round into
the tank, so ns to be out of the way when they are not in use.

Improved Cotton Sced Planter,
Benjamin F. Miller and Willlam J. Reoves, Gatesville, Tox., nssign-
ors of one half thelr right to James M. Morris and Edward A
Jones.—The teoth are attached to a shaft which revolves o bear-
{ugs In the sides of the hopper, (o such positions that the teoth may
project through a slot fu the bottom of the hopper, so s to forve
the cotton seeds out through sald slot, To 4 sliding rod within the
hopperare attached one, two, or more crosspins, whioh keop tho seed
tn the lower part of the hopper stirred up so that the teeth may carry

it out, uniformly and without fall.
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Bustness and Personal,

The Charpe for Insertion under this head & 81 a Line,

m-.!:. .':‘.:-Wu.i.m
Magic

Lanterns, Stervopticons of all sises and
prices, tor Parfor Entertatnment and Publio Exhibitions,
Pays well on small tnvestmont. Catalogues free. MeAl
Uster, Man'fg. Optician, & Nassau St N Y,

Seroll Saw, with Boring Attachment,
for all descriptions of light Scroll Sawing, See advt.,
pege 8. Tromp Bro's, Manufacturers, Wilmington, Del.

Manufacturers of Hydrants, send price list and
outs to Flsher & Flake, luum:u. Ws‘t':'lrﬂlh.

Miller's Brick Presses for fire and red brick.
Pactory, &9 South Fifth Street, Philladelphls, Ps.

Agents Wanted to Scll Staple Goods. Good com-
misston pald. For sample, enclose 20, to Star Manuf'g
Co., New Bedford, Mass,, P, O, Box 35,

Wanted—A thoroughly practical Glue Maker.
Address 1, I*, Cartwright, Weston, Mo,

To Machinists.—For Sale, Cheap—A partially fin-
fshed Engine Lathe, 11 feet bed, 38 Inch swing. For far-
ther partionlars, call on or sddress Clark, Smith & Co.,
Fort Plaln, N. Y.

Walrus Leather Wheels, for polishing Iron, Steel,
and all Ane Metals. Greene, Tweed & Co., 18 Park Place,
New York,

“Synovial Lubricating Ol —This renowned Ofl is
tharoughly established, and Is undoubtedly the most re-
Uable, durable, and cconomical lubricator (applicable to
every grade of machinery) ever before brought to public
notice, After continped use and the most exhsustive
tests, It I so declared by scores of leading Manufacturers
and Bagioeers throughout the country. It Is free from
gum, keeps bearings clean and cool, Is uniform fn quallty,
more dursble than the parest Sperm, requires but about
ome fourth as much for ludbrication, and is afforded at Jess
than balf the cost of the latter. ' —{ American Commercial
Times,] The Lester Ofl Co., 1% Water 8¢, N, Y, are the
exclusive manufacturers, and cheerfully furnish any de-
sired Information to partics interested,

A Pmotioal Mechanic wants a position as
Draughtsmas or charge of & Machine Shop. Can give the
best of references. Address Mechanic, 17 Cedar Street,
Room 1, New York

Geo. P. Rowell & Co., of New York, are adver-
tising agents, and prodadly do the larges: business in that
line of any firm i the United States. They have system-
ized the dusiness so completely that they ha®e at thelr
command the attention of almost all the people of the
pation who take & paper or have access to one.—{ Retlex,
Bofflalo, Me., Dec. 17, 180.)

* Book-Keeping Simplified.” The whole system
natew pages. Cloth, §#1. Boards, 75 cents. Sent, post-
pald. D. B, Waggener & Co., &4 Walnut St,, Philadel-
phis, Pa., Pablishoers ** Waggener's Trial-Balance Book.™

For Sale, Cheap—The Canadian right of the best
Curtala Fixture out. Oldham & Co., Cuba, N. Y.

Will the manufacturer of metallic ring dish
washier send address to W, E. Darmacott, Lowell, Mass.?

Wanted A large Soap Kettle, with appurtenan-
ces. J. F. Edgar, Cortath, Miss,

Wanted—-The Address of buflders of Stearin Can-
dle Machinery, J.E.S. & Co., % Liberty St.,N. Y.

Send stamp for specimen copy of the Sheot-Metal
Bullder; allJabout Galvanized Iron Comnices. Published
monthly. Address Sheet-Meotal Bullder, Salem, Ohlo,

Steam and Water Gauge and Gauge Cocks Com-
bined, requiriag only two holes In the Bofler, used by all
bolier makers who have seen 1t, 15, T, Helland, 57 Gold
St New York,

The Varnishes and Japans of the London M'fg
Co. compare favoradiy in price with, and are unaxcelled
fa purity, durability, sad color by, aay fret clase houses
in Egrope or America. Hyatt & Co., ofice 346 Grand 8¢,
New York; Factory, Newark, N, J,

Price only $.5.—The Tom Thumbd Eleotric
Telegraph. A compact working Telegraph Apparstus,
for sending messages, making magnets, the electric light,
giving alarms, and various other purposes. Can be put In
operstion by any lad. Inclodes battery, key, and wires
Nestly packed sod sent 10 all parts of the world on recelpt
of price. F.C. Beach & Co., 28 Broadway, New York.

Soap Stone Packing, in large or small quantitics,
Greene, Tweed & Co., 15 Park Place, New York,

Diamonds and Carbon turned and shaped for
Scientific purposes ; also, Glaziers' Diamonds manufac-
tured and reset by J. Dickinson, # Nassso Street, X, Y.

Plano and Organ Wire Work of all kinds, Valve
snd Key Pins, Iron and Brass Finbhiog Nalls, &o, &c,
The Hendey Mackine Co., Woleottyille, Conn,

A New Thing !'-T will furnish any Machine, and
Driviag Power, or s complete set of Machinery for any
kisd of MID or Factory, at the Manufacturer’s Jowest
prices; set itup, if wanted. Send on your order. Address
P, H. Walt, Sandy HOIL X, Y. Parties wiiliing me to
represent them will forward circularn, &c,

Wanted—Machine for testing tensile Strongth of
Bar Tron. Willlsm Morehouse, Boffalo, N, Y.

Bend to Atlas Works, Indianapolls, Ind,, for »
Photograph of thelr 2 inch Eogine Lathe,

Wash Stands, New Btyles, Marble Tops, can be
used I any situstion. Prices very low, Send for s cats-

opwe. Palley, Farrell & Co., Pittsburgh, Pa,

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

Send for Circular of a vory Superior Boller Foed
Pamp. D, Fristle & Co., New Haven, Conn,

Baltimore Steel Hoe Works, Manufacturers of
he * Lockwood Hoe.'' Send for Samplo and Price List

Pock's Patemt Drop Press. Still the best in use.
Address Mllo Peck, New Haven, Conn,

For small stze Berew Cutting Engine Lathes and
Drill Lathes, sddress Star Tool Co,, Providence, R, 1,

Inventors of Electrical and Telegraphle arrange-
ments are invited o communicate with the Electro-Mag-
petio Mg Co, ™ Broad 8¢, P, O, Box 194, Xew York,

Genulne Concord Axles—Brown, Fishoryillo N.H.

Spinning Rings of & Superior Quality — Whitins-
ville Splaning Ring Co., Whitinsville, Mass, Hend for
sample asd price lst.

s Peateat Round Braided Belting—The
m*w oalyby C. W, my.;‘l‘:
W Cherry M, Pulisdeiptia, Fa. Send for Otreular

Tomplow and Oficans. Draper, Hopedale, Mas,

For Bolid BEmery Whoels and )uchlnorl.,und o
et 3

the Unlon Mons Co., Roston, Mass. , for efren

Bxpert in Patent Cases. T. D). Stotson,

Mochanical
25 Murrsy B, Now York.
All Frult-cun Tools, Fermoute, Bridgoton, N. J.

H Presses and Jaoks, now and seocond
mmum for Pollshing snd Bafiog

Meotals, E. Lyon, €90 Grand Btrest New York,

Scientific American,

Tho * Bdmuno-)\meﬁmn " OMoo, Now York, Is
Atted with the Mintature Kleotrio Tolegraph, Ny touching
Httle buttons on the deaks of the managoers slgnals are sent
to persons fn the varlous departmonts of the ostablish.
meot. Cheap and effoctive, Splendid for shope, offices,
dwellings. Works for any distance. Price M, with good
Battery, ¥. C. Besch & Co,, 20 Rroadway, New York,
Makers, Send for free [lustrated Catalogue,

Por best Prosses, Dies, and Frult Oan Tools, Niiss
& Williams, cor, of Plymouth sod Jay, Rrooklyn, N. Y.

Buy Boult’s Pancling, Moulding, and Dove-talling
Machine, Send for cirewisr and sample of work, B, C,
Mack'y Co., Battle Creek, Mich., Dox 2,

Small Tools and Goar Wheels for Models. List
free. Goodnow & Wightoan, 38 Cornhill, Boston, Mass,

For Sale—~One “Cottroll & Baboook” Water
Wheel Regulator, in good order—by D . Arthur Brown &
Co., Fiaberville, N. I,

For Surfwce Planors, small slze, and for Box
Corner Grooving Maschines, send to A, Davis, Lowell,
Mass,

Hotohkiss Alr Spring Forge Hammeor, best in the
market, Prices low, D, Frisble & Co., New laven, Ct,

Blake's Belt Studs ure the most reliable fastening
for Rubber or Leather Delts, Greene, Tweed & Co., 18
Park Place, New York,

Fairy Eleotrio BEogines, with battery com-
plete, §6; without battery, $. Eleotro-Magnetic Manu-
facturing Co,, 58 Broad St .0, Box 1804, New York
1. N. Cassoll, Lincoln, Nob,,wants a doable curry
iomh manufsctured on royalty tn Combus,

For Solid Wrought-lron Deams, eto,, soo adyor-
tisement, Address Union Lron Mills, Pittaburgh, Ps., for
fthograpd, &c.

TR

C. D. should consult n florist.—J. W. W,
can find directions for making nitro-glycerin on
P 253, vol. 30.~C. G. will find full information as
to grate bars in Trowbridge's “ Heat and Steam
Engines.”"—E. J. H. is Informed that there is no
rule for determining the horse power of a boller.
—Q. R.N. will find full information as to the rub-
ber horse shoe on p. 106, vol. SL-—-M. M. W, will
find a revipe for baking powder on p. 123, vol, 31.—
D. L. L. should consult a treatise on water wheols.
—T. W, will find directions for hardoning needlés,
eto., on p. 847, vol. 3L—1, O, F,, W, R. M,, and many
others are informed that water glass is silioate of
soda, advertised regularly in our columns.—J. LS.
ocan preserve his canvas tent by using the prepar-
tion described on p. 847, vol. 81.—B. C, 8, can scour
his castings by the procoss given on p, 189, vol, 81,

(1) W. H. B. asks: Will steam destroy the
temper of spring steel kopt constantly in it? A,
The springs, if proporly tempered, will continue
serviceable for a long time unless the stoam pross-
ure {s unusually high,

(2) F. L. asks: How much coal and water
are nooded to propel a freight teadn of 30 cars for
100 milos at the usual speed? A, Those elements
vary groatly, We find, from an inspection of loco-
motive returns, thata tun of coal will move an or-
dinary freight train a distance varying from 35 to
&2 miles.

(8) 8. F.S. asks: Can you tell me how to file
o circular saw for sawing cord wood into stove
length ? A.No.l isa good shaped tooth for very soft
wood, the wide bevel being the front of the tooth.

The polnt would be liable to break or bend in very
hard wood or in knots. No. 2 will stand to saw
the hardest timber or knots, but will not cut as
ecasily as No. 1. No.3 s a form of point generally
used for promiscuous sawing of both hard and
soft wood. The shapes of saw teeth should be
varied to suit the kind of wood to be sawn. The
sot must boe wide enough to clear the plate. In
smwing very hard wood, less set is required than in
smwing wood that Is soft and fibrous.—J. E, E,, of
Pa.

(4) B. M. M. andothers ask: What study
would be best for o machinist to take up? A, It
would be well to begin with geometry, dmwing.and
natural philosophy. We can recommend Minifie’s
“Mochanionl Dmawing,” HRobinson's or Loomis
“Geometry,” and Silliman‘s,Ganot's,or Deschianel’s
“ Physion.”

(5) F. E. H. says: 1 wishto make two large
wooden troughs to hold a sllver and coppor solu-
tion, for electroplating. Please give me a recipe
for varnish that will stand the cyanides, A. Coat
it with marine glue.

(6) F. R. G. asks: I am engaged in con-
structing a roflecting telescope, which | wish to be
o Grogorian, The mirror 18 5 Inches in diameter
and of 0§ foot focus. What should be the focus of
the small mirror, and where along the tube should
it bo placed 5o as to give the best oeffect? A Focus
of small convex mirror, Cassegrain, 8 Inches, 64
inches from speoulum. A Cassegrainian would be
much better, The small convex mirror corrocts
part of the sphorioal abermtion of the speculum.
It is placed at Its own negative fooal longth inslde
the foous of the large mirror.

() W. L. W, asks: Is musk such as is
used for perfumery, extracted from the common
musk rat? A, Itis propared from tho musk root,
mumbal, or Jalamanst (a substance imported (rom
tho Bast), The root (tself has long been used in
India and Persia as a medicine, a perfume, and for
incense. It has a plessant, musk-like odor, and
acts aa A poworful stimulant on the nervous sys-
tom.,

(8) A. W, R, asks: Can you give me any
mformation as to thoe saw hore shown? Tho on.
graving shows the shape of the fleam or lanocet.

toothod saw. a shows tho form of tooth of full
Sizo, and b, tho posttion for holding tho saw, The
Faw I8 hiold flat on the beneh, and one side s -

Ished before the saw is turnod over. No sotting
18 needed, and the plate showld be thin and of the
bost quality and tomper. A. Wo have nover usod
this particular shape of tooth. For very fine
smooth sawing, this form of tooth would undoubt-
odly work well; but must be filed by an export
workman.—J. E, E,, of Pa.

(9) 8. M. nska: 1. How are galvanometors
made? A. A magnotized neoedlo Is placed in the
oenter of & ooll of insulated copper wire, the
needle being suspended by a thread, or resting on
apivot. 2. I bhave a magneto-electric machine for
medical purposes. It has always worked well un.
til lately, and now I cannot got a bard shook
though I put on all the force I can. The Induo-
tion coll is all right,but T can only got a very feeble
current through the secondary ocoll, and that at
very irregular intervals. It is driven by a revoly-
ing armature between the plates of a small eleo-
tromagnet; the circuit is broken and conneoted
by two small silver springs, which press upon an
armogement on the shaft of the armature., The
armature revolves about 200 times per minute. A.
Probably the coating or insulation of the wire of
the secondary colfl is destroyed, and thus prevents
the secondary current from traversing the entire
length of the wire.

(10) R. A. asks: How can | separate silvor
from copper in blocks of mixed metal? A, Dis-
solve the mixed motal in aquafortis of 1'2 grav-
ity. Precipitate the silver as chloride with solu-
tion of salt, and reduce the chloride with zine and
dilute sulphuric acld. Evaporate the remainder
(containing copper) to dryness, ignite to drive off
the acid, and reduce the metal in cruclble, or pre-
cipitate the copper In solution by fron.

(11) D. C. M. asks: Where can a mineral
rod be obtained 7 A. If you mean by & mineral
rod a divining rod, we cannot say, because they
are only sold by quacks and used by ignorant per-
sons,

1:}32 B. P. M. asks: When did the first land
p make their appearance? A. In certain
shales and other deposits, belonging to the Devon-
fan formation.

L Is the school started by Agnasiz still open, and
{8 1t the best school of its class? A, It lsstill open,
and is the best. For further information, address
the officers. 2. Do medical colleges admit students
who only take anatomy ? A, Not as 8 general
rule.

(18) W. D. S. asks: 1, What substance
will dissolve in water at its natural temperature ?
A. Most of the saltsof the alkalics and metals. 2.
What substance will dissolve In water only when
heatod to 2000 or 212* Fah.? What substance will
dissolve in water heated (under pressure) to 50°
or 700" Fah.? A, Bubstances which dissolve under
these circumstances will also dissolve, although
not to 8o great an extent, at lower temperatures.

I drop a plece of copper into nitric acld; power-
ful analytic and synthetic action ensues, and there
rises & murky, yellowish, brown vapor. What is
this wpor? A, Hyponitric acld,

(14) A. 8. asks: What degree of heat is re
quired to melt nickel? A, Nickel has remarkable
magnotio propertios, which it loses on being heated
to 650° Fah. The standard suthoritios do not state
the melting point of nickel further than it is very
high and near that of iron,

(15) F. E. asku: How can I line a tin can
with lead ? A, Tin lined Joad plpes are now com-
mon, and a compound sheet of the two motals
might bo used for your purpose,

(16) T. H. W, asks: 1. How can I cont cast.
ings with copper? A, The article should first be
rondered free from rust by rubbing with an emery
cloth, or by dipping Into a plokle composed of sal
phurie nold 2 om, hydrochlorio neld 1 oz, water 1
gallon. After the urticle has romained some time
in this plekle, it should be taken out and the rust
removed by & brush and some wot sand ; If the ox-

ide cannot be easlly cleaned off, It must be re-
turned to the plokle, Assoon as the article s ren-
dered bright, It s washed In o warm solution of

soda or potash, for the purpose of removing all
groase. Lastly it is well rinsod In hot water, and
immeodiately placed in a concontrated solution of
sulphate of copper, 1o which a Httle sulphuric ncld
has been added, To a short time It will be found
to be conted with an even covering of metallic
copper. 8, How cnn I blue wire oloth, such as s
used for dish covers? A, See p, M0, vol. 30,

(17) W.R.asks: 1. Can you give me a re.
clpe for a dye that will chango a sot of wooden
white chessmen to a pretty red color? A, ToZ2lba,
genuine Brazl dust add { gallons water, Place

the articlos, immersed fn this liquid, in a sultable
vessol, boll thom for thgpe hours and let them
000!, then add 2 om, oach of alum and aquafortis,
and keep lukewarm until the required shado s
obtalned. 2. What would be the groatest distance
at which a brilllant light would appoar to astand
over and so designito & partioulur house T A, We
do not fully undorstand your question. ‘The mags
nostum lght has beoen distinotly seen nt sea, when
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25 milos distant, and the lime, * Drummond,” or
oalolum," light at a distsnee of fully 100 miles.
(18) H. M. asks: Can you tell meof & var
nish which Is perfoctly teansparent, for polished
siiver ware? A. We think the following recipe
will answer your purpose, Take gum mastic &
ozs., turpentine 14 oz, place them together in a
large bottle, and shake for some time without the
application of heat. When dissolved, strain It
through a plece of calico, and place it, in a bottle
tightly corked, so that the sun may strike it for
soveral weoks, which will cause a muclinginous
precipitate, leaving the remainder as
aswater, It may then be decanted Into another
bottle, and put by for use,

(10) H. W. J, says: I have & camora ob.
soura, but the lenses are gono, 1t will take a plo-
ture about 3 Inches squaro, What kind of lons
would be best to get? A, Try u menisous, 1 inch
in dinmeter, of & Inchos focus, or buy a quarter
slzo view tube,

(20) E. B, I, asks: 1. How canI make para-
boloid chucks to grind glass specula by means of &
common lathe? A, Keep the mirror spherioal un-
til polished, then polish out tho center until the
focus of marginal and eenter rays is the same
whon you read the SCIENTIFIO AMERICAN at X
yards distance. 2. If cast, how are the molds con-
structed? A. Cast a pair, tap for lathe spindle,
turn to template of correct mdius, then grind to-
gother with emery. 3. After the speculum Is
ground and polished, how oun it be tested for mi-
nute errors, and how can such errors be corrected?
A. Tho pambolic mirror bas twice the longitudinal
aberration of the spherical one, That of the spher-
ical one is equal to the square of half the aperture
divided by eight times the principal focal length.
The wmirror Is mounted on wooden clests and
viewed at the center of curvature: 1, with an eye-
ploce mounted on a graduated table close to an
artificial star, a lamp with two pinholes In its
opaque screen. If spherical, the image is sharply
defined, and surrounded by interference rings, 2.
Dy moving an opaque screen across the cone of
mys in frontof the pupil of the eye. If the mir-
ror be spherical, it will resemblo a plane surface.

(21) H. Z. E. asks: 1. Does the earth in its
path round the sun always move In the same plane?
A. No. 2. What is the shape of the earth’s orbit?
A. An ellipse. The eccentricity is Jy. In 24,000
years it will diminish to 040083 and commence to in-
crease,

(22) D. B. & D. H. B. say: We have an en.
gineer running our engine; he sometimes runs
with 30 1bs. of pressure, at other times as high as
"hor80ibs. He contends that low pressure s as
#00d as high pressure in regard to economy, We
say that low pressure takes more foel, more wa-
tor, and more steam. Which I8 right? A, Thoe dif-
forence is in general considerably in favor of high
pressure, but not always, however. We could not
give an estimute of the difference in your case
without knowing more partioulars.

(23) E. O. G. say=: 1. I state that, at the
depth of 1 mile in the sea, & hbuman body will, by
the pressure, be rendered mnrecogmizable, at 3
miles torn and pressed out of shape, andat 7 miles
torn to pleces. Am I correct? A. We do not know.
2. At what depth is there a pressure of a thousand
atmospheres? A, At about 34,000 feet,

(24) N. R. says: Thave a well 80 feet deep,
which is 15 feet from bofler. Can I force tho wa-
ter up through pipe, 90 feet high from bottom of
well, with 701bs, steam? A, Yes,

(25) P. P. says: I read that, in warming
buildings by steam pipes, each square foot of sur-
face will heat 200 cubic feet of the surrounding air
to 75°, and will require 170 cubic inches of boller
capacity for its supply. L Is this a good standard
togo by in estimating the quantity of pipe needed
to heat & bullding? A. There is no geoeral rule
for all kinds of bufldings. 2. What increases and
diminishes the weight of air, and what increases
and diminishes the density of alr? A, Cold or com-
pression Increases the welght of a given yolume,
Hoat or expansion diminishes {t.

(26) J. H. says: 1. We have a boat 10 feet
long by 3 feet wide, tlat-bottomed, pointed at bow
and nearly o at stern.  Can this boat be driven as
fast by a propeller as by one palrof oars? A.The
ours will nnswer best. 2. On p. 43, vol. 82, In your
answer to J. H., you speak of pltch and gutta
percha not belog attacked by water. Would this
be good for painting the outside of a boat with, to
prevent the water soaking into the wood? A,
You

(27) A. B. asks: What is meant by the area
of a piston? A, The number of units of square
measure, such as square inches or square feet, in
the cross soction.

I have a roso bush that seems to be full of small
reptilos resembling snakes. How can I kill them
without killing the rosebush? A. Apply to a
NUSerY AL,

What s meant by the frogling box of a locomo-
tye? A. Tho term is new to us, Perbaps some of
our roaders can explain it

(28) A. L. M. nsks: What is the best plan
of seasoning groen dogwood or other small woods
to avold ormoking? Wo are putting it in a tight
box and turning on lve steam, and intend piling
itin a dry room (beated by steam) aftorwards,
Wil this answer, and how soon will {t dry? A.No
doubt this plan will aoswer if It s thoroughly
steamed, aod 1t will dry in a fow days.

1. What should be the size of a crank pin for s
5 horso power engino? A, The question is too In-
definito to admit of & general answor, 2. How cun
I tighton a loose crank onshaft? A, It should be
bushed and refittod,

(20) L A. T.ways: 1. On p, 10, vol. 82, un
dor hoad of “ Dritish Naval Guns,” wo find the
following : *The latter was proved capable of pen.
otrating wrought fron platos 14 Inches thiok, as
woll na 0 backing of 15 inches of tmber and a skin
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of 14 Inohes plates,” oto, Wo wish to know If the
projeotile will ploroo tho above mentioned tn one
body? In othor words, will it (tho gun) shoot
through a total of 834 Inchos of the nbove at one
shot? A.Yes 2 Can i ball bo mado to Ko through
14 Inchies of solld fron ¥ A, Yes. 3. Can o vessol
bemade to float on water with that amount of
Irononit? A, Yes, 4. "It ponotrated 12 Inohes
armor.” What (s moant by armor? A. The pla-
ting on tho vessol's side,

(30) L. H. H. asks: What can I use on belts
that bave become glazed and hard? A, Wo be-
Heve oastor ofl and neatsfoot oll to be among the
best proparations. ' Wo know, however, that engi-
noors have a varloty of materials which they
think very well of; and as tho matter is one of in-
terost, wo ask for (nformation from our readors.

(81) ¢ E. P. nakn: Ploase give me a good
practical recipe for coloring mw wool with a log-
wood blue, A, Use 1054 1bs, logwood, 144 1bs. prus-
slate of potash, 84§ 1ba, supersulphate of tartar,
2\ quarts muriatic nold, 14 1bs. nitrio ncid, 13¢1bs.
muriate of tin.

With an engine 0x18, how oan I get the most
power with 50 1bs, stoam, with a 4 feet band wheel
on engine shaft and a large belt to drive lne
shaft with, or by coupling the line shaftto the en-

gine shaft and drive each machine with a small [ 8sh

belt from a pulley on lno shaft? A, In the sec-
ond way.

(82) I, H, H. asks: 1, Can oil or grease be
extracted from bones, leathoer, eto,, by the use of
bisulphide of carbon? A. Yes, It is used in
large quantities for this purpose. 2, How can the
groase be recovered or soparated from the carbon?
AL By distillation, using a retort connected with a
worm, and condensing tanks, similar in arrange-
mont to the appamtus used in the distillation of
light ofls.

(83) C. C. asks: How can I construct a fur-
naoe to smelt copper and silver ore on a small
soale? A. It would requiro a whole treatise to give
you tho desired information, and we adyise you to
consult standard works on the subject, if the ser-
vicos of apractical man cannot be obtained.

(34) C. F. says: I wish to condense about 7
cuble feot oxygen into a cylinder 7 inches in diam-
etor and 18 inches long, and about 10 feet hydrogen
into one of the samesize. What will the pressure
per square inch be on each cylinder? A. The
pressure will vary inversely as the volume. Thus,
if 10 cuble feet of hydrogon,at a pressure of 15 1bs.
per square inch, are compressed so as only to oc-
cupy a space of 1 cubic foot, the pressure will be
150 1bs. per square inch. Iron ; of an inchin
thickness will answer for the cylinders. You will
find rules relating to gases in Ganot's or Deschan-
el's “ Physics."

(45) E. H. M. asks: What wonld be the
best paoking to use In o cooking vessel to provent

the escape of steam? A. It would probably be
woll to give the cooker such n form that you can

" gotin u packing ring, and clamp the two parts to-
.

(36) J. M. T. asks: At what speed will an
engine Sxtand & boller 5 feet high x 33 inches in
dinmeter, with 70 1bs. of steam, drive a propeller
sorow 3 inches in diametor in a tank of water, the
wheel to bo stationary ¥ A. At about 30 revolu~
tions n minute, if the wheel wore completely im-
mersed.

How high will a pound of steam rmse n column
of mercury? A. About 2.4, Inches.

1. Is there any back pressure on a high pressure
oylinder of & compound engine? A, Yes 2. Are
the oranks of such an enginoe sot at right angles or
opposite each other? A. In both ways, and at in-
tormediate angles. 3. Would a three-cylinder en-
gine on the compound principle, having cylinders
for three pressures from high to low, be practica-
ble? A. Yes. It has been done.

(87) G. S. aska: The diameter and length
of a hydraulic cylinder belng given, how can I find
the thickness of metal to withstand any pressure
por square inch 7 A, It Is customary tostrengthen
such cylinders with bands or other devices, when
the pressure I8 very great. But for an ordinary
thick cylinder, made of cast fron, the following
rule will answer: S8afe strain in Ibs. per square inch

4,000 < thickness of oylinder in inches.

=Inuu'nnl radius 1n Inches+thickness (n inches.

(38) A. B. asks: What is the milk of lime
that distillers use for cleaning vats, ote.? A.
Cream or milk of lime I8 & thick mixture of the
hydrate of lime with water. It is readily obtained
by first slacking the lime properly, and then mix-
ing it with water until of the consistence of thin
whitewash,

(89) J. L. asks: What is the difference in
strength of a 14 inch and 16 inch boller tlue agalnst
external pressure? What s the variation of inch-
e In diameter to base caloulation on, for external
and internal pressure, or how much additional
thickness of fron would be required to make
strength equal for both kinds of pressure 7 AThe
following empirical rule will enable you to make
the desired calculation: The resistance to collapse,
In Ibe. per square lnoh of surface, is found by
multiplying the square of the thickness in fnches
by 806,000, and dividing the product by the product
of the diameter of the flue In Inches and the
leogth fo foet. Lot Fathickness of flue In fnches,
De=diameter of tlue In inches, L=length of flue in
foot, P=rosistance of flue to collapse, In Ibs,

00,000 2T
por square inch, Then P= DRL

(40) W. K., of Lippe, Germany, says: Since
discovering that the following method of harden-
fog picks for burr stones was the best, I brought
1t into use at seversl places, und all the millers
who use it will have no other method : Have the
plok made of the best tool stoel, with a stout edge
1o it, both mdes belng stmilarly sbapod; let the
ool bo about one Inch and a half wide. Heat the
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Odgo to n chorry red and dip it into clear, 000l wa-
tor, not furthor than one tenth of an Inoh, In do-
Ing this, lot your arm rest on somothing firm, to
unable you to hold it quite steadily. As soon na
the tool s suolontly cooled off, it In roudy for
use. The ndvantage of this method (s that you ob.
tain a hard edgo, not linble to traoturo, us It iy sus.
tained by the soft steel behind (t.

(41) H. P, nsks: How can monograms, eto,,
be ermsed from chinn ware? Will hydrofluorio
acld do it, without making a spot? A. Stop out
tho part of the vessel which you do not wish to
havoattacked with adam of wax or meltod paef-
fin, and allow the liquid hydroftuorie acld to re-
main in contact until the surface I sufolontly at-
tackod, . But (t would be a very troublesome and
difficult operntion, There 18 no othor solvent wo
powerful as this,

(42) L. G. 8. asks: Can you tell mo what
solution or preparntion s used for dipping plain
wooden orosses In, so that they are covered with
crystals that are generally red and not more than
3 Inch In diamoeter and 4 inch long ? A, Try col-
oring a saturmted solution of saltpoeter or alum
with aniline red, and continue dipping until a suf-
ficlent thickness has crystallized. Or uso a solution
of blehromate of potash or red pr of pot-

.

(43) J. 8. F. nsks: Is there any such an art
a8 throwing the voleo? Severnl persons have told
me that ventriloquists can throw thelr voloes in any
direction, and at any desired distance. I contend
that it 1s mostly deception, for it does not look
reasonable to me that sound cun be pitohed about,
separato from the body. A. Your view of the
matter I8 correct. The decoption consists in so
working upon the imagination that an audience
readily believes the sound to come from n dis-
tance.

(44) J. L. D. says: There is a curious com.
bination of gear wheels called Forguson's mechan-
fcal paradox. It consisted of 3 pinlons connectod
to one spur whoel, one of which runs In opposite
direction to the spur, one in the same directiont
and one not at all. How can this bo? A, The

wheel, A, Is secured to the pin, D, about which the
arm, B, revolves. There are two pins, F, G, se-
cured to the arm. The wheel, E, isloose upon F,
and gears with A. The three pinions, H, I, K, are
loose upon the pin, G. I has as many teethas A:
H, one more, and K, one less.

(45) C. W. J."asks: What is Burnetized
lumber for buflding purposes? A. Lumber treated
with Burnett's disinfecting fluid, which Is langye-
1y used us an antiseptic; and this fluid is a solution
of chloride of mnc.

1. What Is tho fertilizing principle of cotton
seed? A. It Is probably due to the potash con-
tained in the seed. 2. Would not the seed of the
castor ofl plant answer aswell 7 A, That must be,
of necossity, a matter of experiment with you: weo
know of no recorded comparisons between the
two.

How can I make red and green ink for ruling?
A. Red Ink: Digest powdered cochineal 14 parts,
oxalio acid 2 parts, dllute acetic acid 30 parts, dis-
tilled water 40 parts, for 36 hours; then add pow-
dered alum 1 part, gum arabic 1 to 10; shuke up, let
stand for 12 hours, and strain. Green ink: To pow-
dered bichromate of potassa § parts, contained in a
poroelain dish, add oll of vitriol 8 parts, previously
diluted with 64 parts water; then heat, and,
while evaporating, add gradually 24 parts of aleo-
hol, and reduce to 5 purts, which filter, and in the
clear liquor dissolye 8 parts of gum urable.

(46) J, L. W, says: You say: “Never allow
drinking water to bo dmwn from a clstern supply-
fog a water closot.” Why not? A, Heonuse the
clstern 18 oftea so connected with the water oloset
that thero s danger of the guses passing from one
{nto the other, or the water, which readily absorbs
noxious gascs and vapors, becomes hinproguated
with theswm,

(47) E. L. asks: Of what is carbolate of
fodine Inhalant made? A.The mono- and di-odated
compounds of phenol are produced, with coplous
evolution of hydrochloric acid, by the acdon of
ohiloride of lodine on phenol. The solution of the
residue in soda ley ylelds, on addition of hydro-
ohlorio nold, n grayish white, viscid body, which,
when hoated under tho ordinary atmosphorio
pressure, I rosolved into a large quantity of
fodine and rosolje neld ; but when distilled In a va-
cuum, it ylelds quid mono- and di-lodophenol,con
tainiog & small quantity of rosolio acld. Mono-lo-
dopbenol, C,HIO, Is a colorless, sirupy Hquid, in-
soluble in water, soluble in alcohol and ether ; and
it forms, with plkalics, orysta.lizable salts which
are soluble in pure water, but insoluble In strong

potash loy. Di-lodophenol, C.H 1,0, Is a colorios

#olld, which melts at about 1107, dissolves sparingly
In wator, and orystallizes from hot dilute alcohol
In nlondor tiattonod neodlos, Ttdisolves in alcohol
and other, nnd In alkallos, forming with the latter
compounds whioh aro soluble In water but insolu-
blo In strong potash ley, When hoatod it gives off
lodine, and leaves rosolio nold.

Why Is it that the dend wre always buried with
tho head to tho woest? A, Are they?

I have n microscopo and tolescope, both of which
are nchromatio ; the objeot giass of the latter is
24 Inches In dlameter, fts focal length about 54
inches. Is thore any way by which I can combine
tho lonses of the microdcopo and use them for an
oyoploce In the tolescope to Inorease the power of
tho latter? A. No,

What would bo the effoot of black pepper
sprinkled upon beef or pork whon packing it for
winter and summor use ? A, It would probably
bo of no advantage,

What offect would saloratus or bicarbonate of
potash bhave, If added to the brine in packing
olthor beof or pork? A. It would alter the taste,
and would not provent spolling,

What is paraflin? A. It is a white solid, con-
tained fo the heavy portion of mineral ofls.

(48) M. W, H. nsks: Is cherry tree gum of
any value for mucllage? A. We do not find it
montioned as of dny value, A good mucilage s
the following: Dissolve clear gum arabic in hot
witer, and ndd o vory small quantity of sulphate
of quinine. The latter effoctunlly prevents the
muellage from becoming moldy, and replaces the
polsonous creosote, corrosive sublimate, ete., fre-
quently used to romedy this evil.

Are thore any lead mines that have no silver in
tho ore? A. The galena, or sulphuret of lead,
which {s the oro usually mined, slways contains a
small percentage of sllver.

What 1s the value of pure gold perounce? A.
Pure gold Is worth about $30 an ounce.

(40) J. S.says: 1, I havea well, the water
In which is hard, and there is n chain pump in it,
the chain being covered with zine. Is {t unhealthy
to use the wate:? A, Generully speaking, no. 2.
How does zine polson affect the gystem? Does it
over injure the oyesight In any way? A. The
salts of zino, when taken In polsonous doses, cause
violent vomiting, burning pain in the stomach,
dull eyes, fluttering pulse, and cold extremities,
Death seldom y In ¢ quence of the em-
otic effects,

(50) D. D. N, says : We found that ourlamp
burnt with a low flame for about 10 minutes, when
suddenly the flame would dart up to about 15 inch-
o8 in hight. The oil would trickle down, and the
blaze descend below the chimney holder. What
was the matter with it? A, Your trouble was
probably due to the use of too light an oll, the
vapor of which soon partinlly filled the inner
chamber, and, owing to the warmth of the room,
expanded and caused the overfiow. In this case
the remedy s to use an ofl of & greater specific
gravity.

(51) L. K. L. asks: 1, Which flame is best
for a blowpipe to solder white metal to white
metal, gas or alcohol? A. Either will do. 2. How
can I make a white metal solder? A. You will
find a recipe on p. 123, vol. &2.

(52) J. A. D. asks: What acid or combinsa-
tion of acids will separate the cotton and the wool
ina mixed fabric? A. A solution of ammoniacal
oxide of copper in excess of ammonia dissolves
cotton, but not wool. To remove the wool from
the cotton, steep Ina concentrated solution of pot-
ash, when the wool {8 absorbed, leaving the cot-
ton.

(53) A. F. asks: 1. Will boiling or steam-
{ng timber injure its solidity 7 A, The pores of
the wood will become filled with liquid, and some
of the substances soluble In water will be ax-
tracted. 2. Are there any chomicals that will im-
proveit? A, Itis sometimes treated with chlor-
fde of zinc, or chloride of mercury, or tungstate
of soda.

(54) J. H.says: I wish to make a light gar
den hose out of cotton drill or cotton duck, by
using two thicknesses of the materials. What kind
of cement, that s insoluble In water, can I use to
stick the two layers of cloth together? A. Dis-
solve india rubber In bisulphide of carbon, or In
hot benzine.

(55) L. 8. asks: What cement is used for
cementing tea lead to paper by the Japanese? A
Generally what s known as rice glue. It is made
by Intimately mixing rice flour with cold water,
and then gently bolling it; it is beautifully white,
and dries almost transparent. Papoers pasted to-
gother with this cement will sooner separate in
thelr own substance than at the joining.

(56) H. 8. M. asks: What is the shortest,
purest, and best way to apalyze water? A, Water
analyses are difioult, and can be made only by
chemists. 2. What is the best way to find if the
water wo wish to analyze is it for drinking? A.
Asa general rule, when a bottlo s balf filled with
the water to be examined, set aside o & warm
place, and after a fow days (on opening the bottle)
s found to bave a bad smell, taste, and color, itls
not wholesome.

Has oxygen been found to be a compound, as
was reported lately? A, No.

What is the latest system of symbols in chemis-
try, and what is taken for the unit? A, The weight
of the hydrogen stom is the unit. The system Is
desoribed in Cooke's * Chomioal Physics.”

(57) T. F. R. nsks: What is it that causes
the phenomens which we soo after a person has
fmbibed drink of any kind that will Intoxicate?
A. “The effects of ardent spirits may be divided in-
to threestages. First, excitement of the vascular
and pervous systoma. The pulse is increased, the
fuce Sushed, the eyes animated and porbaps red
the intelloctual functions are powerfully excited
the Individual is more disposed to jJoy and pleas-
ure, oares disappoar, tho idoas flow more casily
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and are more brilllant. Second, Intoxication or
drunkenness, which Is a disordered condition of
the intellectunl funcetions and volition, manifested
by delirfum, varying In its charcter in different
Individunls, and by an incapabllity of governing
the action of the voluntary muscles. This state s
accompanied with excitement of the vascular sys-
tem, and froquently with nausea and vomiting ; it
is followed by an (rresistible desire for sleep,which
usually continues for several hours, and s attend-
ed with coplous perspiration, When the patient
awakes he plains of headache, loathing of food,
groat thirst, and lassitude; the tongue Is furred and
the mouth clammy, Third, coma or true apo-
plexy, which Is usually obseryved when exoessive
quantities of spirit have been swallowed In a
short time.  The pulse Is generally slow, the puplls
are usunlly dilated, and the broathing is for the
most part slow; but exceptions exist to all of
theso statements.  In some cases notual apoplexy
(with or without sanguineous extravmmtion) s
brought on. The immediate cause of denth ap-
pears to be efther paralysis of the muscles of respl-
ration, or closure of the glottis. The effects of
spirit agree, in & considerable number of clroum-
stances, with those of wine, but present some pe-
cullarities. Spirit more readily Induces excite-
ment, which, however, is of shorter duration, be-
Ing moro rapidly followed by collapse, relaxation,
or debility. Death is by no means an unfrequent
consequence of deep intoxication frem spirit."'—
Perefra,

(58) W. H. 8. asks: 1. How can I cast plas-
ter of Parls molds without getting airholes in
them? A. Make your plaster of the consistence
of thick cream. For bardness, use a strong solu-
tion of alum, Instead of pure water. 2. What
kind of varnish should Tuse for a child’s carriage ?
A. Copal. 3. What s a good varnish for plaster of
Paris patterns, to fill up the pores 7 A. Try pamaf-
fin varnish.

(58) W. M. says: Yourecently published a
recipe for coloring hair dark brown. I tried it ao-
cording to directions, and all it did was to leave a
reddish brown deposit on the bair, which brushed
off assoon as dry. What is the matter? A. You
probal Id not remove all the ofl or grease from
the hair.” It is to be observed that hair dyes of all
kinds will only act effectively and satisfactorily
on perfectly clean hair. The presence of the
slightest contamination of oily or greasy matter
will arrest or greatly lessen their action, and ren-
der It unequal in different parts. Hence the hair,
in all cases, should be first thoroughly washed
with warm soap and water, then rinsed with tepid
water, and lastly wiped dry, previous to their ap-
plication. A few grains of soda or salts of tartar,
added to the first water, will facilitate its deter-
gent action.

(60) R. D. asks: 1. What acids or fluids,
mixed with hydrofluoric acid, will etch a clear
ground on glass? A. Did you use a solution of
bydrofiuoric acid or hydrofluoric acid gas? 2,
How can I prepare what is termed by otchers
whiteacid? A. Wedo not know of any acid by
this name. 3 What acid or mixture of acids, ap-
plied to glas and covered with felspar, will pro-
duce a frosted appearance? A, Sulphuric acid.
The better method isto place fluor spar or felspar
in a shallow leaden dish, and cover it with sul-
phuric acld. The glass plate may be placed to
cover the pan, and as the hydrofluorie scld gus s
genemted it will attack the under side of the glass
plate. 4. What clear varnish Is used by sign
painters as a fnishing protection to gilding on
glasa? A, This is prepared by dissolving in bolled
linseed oll an equal weight of either copal or am-
ber. Thisis to be diluted to the proper consst-
ence with turpentine.

(61) J.E. 8. saya: In your last issue you
gave the following formula for imitation gold
100 parts copper, 7 parts tin, 3 parts magnesia, 39
parts sal amumoniac, 18 parts quicklime, and ¥ parts
bitartrate of potassa. Of what use is the magne-
sia in this? A, The recipe was originally published
by two French authors, MM. Mourier and Val-
lent, who clalmed for it the advantages mentioned,
but did not state thelr reasons for adding the mag-
nesin, whioh would not seem essontial,

(62) M. M, M. asks: Are trichine found in
the fat or lean meat of the hog? A, In both, and
principally in the musoles.

(63) W, Y, naks: Can the nerves of the
teeth be killed 7 A, Yes, The employment of ar-
senfous acld for the purpose originated with Dr.
Spoonos, of Montreal. “The use of the actual cau-
tery may be often successful ; but nasmuch as it
almost always produces Inflammation in the in-
vesting and alveolar membranes, it should never
boe recommwended, Nitrate of silver seldom suc-
coods, and usually (ncrcases the pain,  The em-
ployment of arsenie, i€ applied dircctly to the
nerve, will always succoeed, The paln, It Is true,
will bo removed by the destruction of the perve;
but so groat 4 portion of the vitality of the tooth
s at tho same time destroyed that the orgun is apt,
sooner or lutor, to become a source of (rritation to
tho surrounding parts. The propriety, therefore,
of the employment of remodies of any Kind for
this purpose, excopt to a front tooth, may be
looked upon as exceedingly questionable. It is
true, the vascular and nervous connection Sept up
between the Investing membrane and the outer
surface of the root may,for a time, and WOre espe-
clally 1f It bo an inclsor or cuspidatus, proveat it
from exerting uny marked (njurfous effect ; but in
the majority of casecs, tho vitality even here Is so
much woakened as, eventually, to render it pro-
ductive of more or loss Ireitation, The effect of
arsenio eannot always bo confined to the hnlng
membrane ; 1t often extends to the Investing, and
for this rewson I regard the (mmediate extirpation
of the pulp with an instrument, If the tooth have
but one root, &s by far the preforable method of
treatment.  Dut this operation cannot always be
performod with certainty of suocess on & molarls
or blouspis.” — Harria
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Pumpas suggostod
the apend of the pump could bo
the rosults Were not near as
good as prophostod by N. B L, Tamnow convinoed
%Mmzmumm In the supply
pipe to apump, the dismeter of tho pipe shonld
Lo muoh inoreased ¢ thix applios also to long pipes,
and If the manufotiroms of pumps would make
their machines to n:;lr d:m oqual to the diame-
tor of the pump oylinder, much better rosults
ma‘h obtalned than are now accomplished. I
am now putting up a pump exsctly lke the pump
that I orlginally askod you about. The opening In
pump (s fora pipe six inches n diameter; but I in-
tend to use o plpe olght inohes (n dinmoter ton point
a8 noar the pump a8 possible, and expeot thereby
10 bo able to run the pump festor and show better
results than I have been able to with thePump on
whioh I used the six (nch pipe for the wholo dis-
tance. My experionce shows that it s not gafo to
be governed closely by the rules set down in the
books on hyilraulios.  As no allowanee is made for
rough and uneven places found (n almost nll plpos,
whioh retard the flow of water much more than is
wenorally Imagined, the only sure way that 1
know of is to use pipes large enough to furnish
suficlent supply. In testing u fire pump recontly,
I found that the lining in & rubber-lined hose wis
torn In o few places, and hindered the flow of wa-
ter =0 much that the power of the pump was di-
minlshed fully one quarter. The chamberof which
N. E. L. speaks, on the suction pipe to a pump, is of
much Jess use on a pump which takes in wator at
both strokes of the plunger or piston than on a
singlo acting pump, as {n the latter case this cham-
ber has s chance to fill while the pump is making
one stroke, [Tf this writer errs at all, Itis cortain-
Iy on the safe side.~Ebs.]

(65) 8, N. M. says, in roply to F. D, N,,who
nsks : What I the rule by which paper can be cut
S0 18 1o cover aglobe? A globe can be covered
with spindle-shuped slips, cach in leogth oqual to
half the olroumference, Iald from pole to pole; tho
narrower the slips the more neatly th i nt,
say 10° wido at the conter. Caloulato linear
width, Draw a straight Une oqual to 1§ the linear
ciroumferonoe, and bisect it.  Through the center
point deaw a perpendicular indefinitely on each
slde. Take points on this porpendioular, each side
at a distance from the central point, equal to 3 the
lnear width of the slips.  Through these two points
and the ends of the first line, draw arcs of a elrole.
The figure thus dmwn s the exaot pattern of the
required slips. To find the dameter of the elrcle
on which these arcs are to be drawn, divide the
square of ¥ the eircumference of the globe by
1§ the linear width of the slips; ndd the quotient
to the divisor, and the sum will bo the required di-
ameter. Example.—Let the diameter of the globo
be 12 inches; its 36 circumference will be 18840 inch-
es. Let the slips be 10°, and their linear width will
be 1147 inches. The dinmeter of the required cir-
clewill be 14 feet, 217 inches ; mdius 7 feet, 108
inches. In pmctice, take 4 rod for & radius, with
an awl for a center pivot, and a small sharp-pointed
knifeat the other end to cut out the slips.

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

J. E—Itis litharge or the oxide of lead, and is
formed whenever melted lead comes in contact
with the oxygen of the air. It can be reduced o
metal gzain.  Argentiferous galens s sulphuret of
lead containing a small percentage of silver.—E.
P.C.~It is quartz, and bas no especial value.—W.

MeC.—No. 1 is a calcareous earth, containing the Oy

remnants of fossil shells and & small smount of
organic matter. On certain kinds of land, it might
be used with benefit.  No. 21 clay and earth im-
preguated with bitumen, which could be obtained
by proper treatment, and used for heating und {1
tumloating purposes—R. T. P.—They are carthy
msagnesian lmestones, one of them containing
considerable percentage of bituminous matter; an-
other is colored by & green earth.~0, 8.—The bril-
Hant metallic particles are pyrites, not gold, of
which there are no external indications; although
it is possible thut,if the rock were properly crushed
and sssayed, It might be found to be auriferous.
—8. W.—It is luoride of calcium, or fluorspar. It
fuses readily in a blowpipe flame, and {s fuintly
fluorescent. Its specific gravity is 315, By further
search, you will probably find well formed cublcal
crystals, of which we sbould be glad to bave speci-
mens.—W. 8. V.—Send pieces large enough, and
v:ﬁdeteunlnolhm. These fragments are 0o
min

H. L. N, asks: How can I clean a knife from
rust formed by perspiration, so as to make the
knife lpok as though It had just come from the
works?—W. H. B. asks: From what point does
=téam press equally In all directions?  Does it not
press equally in all directions from & certaln cen-
ter? Is not thst center the mathematical center
of the vessel In which it Is, of whatever shape the

g:maonc By M.
On Honing Razors. By G.W.D.
g:mm By J. P, R

non Explained. By A. §, H,
On the Transit of Venun, 13y D.yw.dn ¥.
On Flying By A. 1. B.
On Counting Money. ByJ, w. (.
&s&n— Eating Tree. Ly ¥, 41, 1.
onmun

- By H. W.R.
Ehifting Passengers from Cars. By 1. ¥, L.

Frientific

s ey nlyv Al

On Amnlgam L H. H.

Ou the Sewing Maohino Monopoly. By L. M. H.
On Mathomnatical Faots. By M. P
On Boulders, By D. I,

Also enquiries and answers from the following :
R L. R.=A. B, B,—~W. 8,0, M.~A, W.=J. H. §.—
A.B. C=d. 0. H.~J, R, B, —H =R, L.~W.L~E 1.
—W, B, H.=8.L Fi=A. 0.0,

——

HINTS T0 CORRESPONDENTS,

Correspondents whoso inguiries fall to nppear
ahiould repeat them. If not then published, they
may conelude that, for good reasons, tho Bditor do-
clines thom. The addross of the writor should al-

be gpven.

Enquiries relating to patents, or to the patonta-

pility of Inventlons, asslgnments, eto, will not bo
published here. Al such questions, when initinls
puly are given, are thrown (nto the wiste basket, ns
it would All half of our paper to print them all;
but wo generally take pleasure In answering briefly
by madl, If the writer's address s glven.
Hundreds of enquiries annlogous to the following
are sent: *Who makes ploture frame mitering
machines? Who makes engineers’ nnd surveyor's
{nstruments? Who publishes a book containing a
st of all the mines fn the United States? Who
buys black walnut knots. eto. 2 All such person-
ol enquiries are printed, as will be observed, in the
column of “Business and Personal,” which s spe-
olally set apart for that purpose, subject to the
charge mentioned at the head of that column.
Almost any desired Information can in this way
be expeditionsly obtained.

[OFFICIAL.]

INDEX OF INVENTIONS

ron wion

Letters Fatent of the United States were

Granted In the Week ending
February 2, 1876,

ANP EACH BEARING THAT DATE.
[Those marked (r) are relssued patents,)

Alarm, electric burglar, H, E, Walter.............. 159,569
Alarm signnl box, fire, G, Floyd...... .. 159,401
Atomizer, C, Rembof..... CRaRRnawas . 100,278
Pag or box fasteniog, €. Fogelberg. .. 159,811
Bale tle, 8, H, Gllman.......... . 158,258

Bale tie, J, L. Recse 150,449
Bale tie, 1. T. Smith,...... 159,468
Bale tie, cotton, H. B, Jones........oovvnen ouus 159,268

Ball and socket Joint, Tallman & Mandeyille .,
Bars, eto,, cutting off, J. Reese,,....
DBedstead fustening, A, Grillet,..
Bedatenad, sofn, J,. K. Underhill
Bell, eall, Hawkins and Hull, , .,
Billlard tables, bolt for, J. E, Camo
Blind atop, J. D JOnes. .. .covuieannas
Bobbins, mold for casting, M. Dimock. .
Bones, crushing, A, Kumpf..

Boom, sheer, T. Irvine........ e e

Boots, burniehing, McKay and Fafrtield.

Boots, burnishing, A. Swallow... ......

Boot sole, shave, G. P, Foster........

Boots, tacks {n, Thompeon ef al., 159,473, 159,474, 159,475
Boot leg turning machine, D. Bissell............... 19,26
Boots, ete., shank stiffener for, J. M. Watson.... 150,48
Boring hine, J. and G. Richards................ 15,209
Bridge, P. M. Fulton .............. . 150,315
Broom, W. S. Hancock......... 159,409

Burner, lamp, A. C. Vaugban,
Butter worker. J. C. Rorick ....
Button hole guide clamp, R. Thom;
Caleulating machine, F. S, Baldwid!. .
Calipers, dividers, etc., combined, C. Caton

Cuar coupling, V. Erbsch..
Car coupliog, J. Grabam. ...,
Car coupling, A. Langellfer.
Car coupling, M. Pettengtll..
Car coupling. B. Slusser.....
Car coupling, J. B, Winters...
Car, hand, Hopkins and Cooke

Carlamp, J. B, Host........... . 150,824
Car, sleeping, C. E. Lucas. . 159,425
Car, stock, S, W. Remer - 168,857
Car truck, J. M. Brosus............ . 150,885
Cars, draw head for street. G. Jscoby..... .. 159,415
Cars, hitch hook for street, D. Demarest.......... 159,908
Carbon or lamp black, making, Neff and Fales. ... 159,440
Cartridge feed care, W. B. Franklin............... 159,404
Casting bobbins, mold for, M. Dimock. .. 159,87
Casting for wheels, W. A Miles........ . . 150,484
Casting ingots, spparatus for, J. B, Tarr, . 1B

Chalr, reclining, J. Damm................. 159,95
Chimney and veotflator, L. B, Stiver 189,555
Chimney top, C. W. Munger. .. 199,54
Clstern, J. S, Soyder.............. 159,551
Clasp for scart siides, A. Komp. 159,42
Cluteh, friction, G. H, Starbuck, 159,464
Coffee mill, T. Strobridge........ 150,457
Coffee rosster, M. W Pry.................. 159,406
Coftin clamp for bearses, Hoock and Fox. 159,323
Column, wrought tron, J. B. Cornell. . .... 159,906
Core forming machine, W, C. Amish, .. 199,375
Cotton bales, fastening, A. Baldwin, > .o V5O, 008
Cottan chopper, J. D. Mitchell..................... 155,435
Cotton opener, beater, Whitehesd & Atherton.... 159,457
Cotton seed, separating fiber from, A. Rock...,.. 158,455
Covering, non-conducting, C. L. Riker..... 159,452
Cow tall holder, J. M, Worden.......... 159,40
Cultivator, M, Johoson........ 139,851
Curtatn Axtare, E. B, Lake.......................... 159,424
Cuttingand pollshing machine, Walters & Ssunders 159,434
Damper regulator, Tomit and Bmith,... ..... 150,477
Dasli boards, sttaching, G, Shather... ... cee 150,053
Dental flask for fubber, 5. D, Palmer. v wave 108,442
Ditehing machine, Willlamson and Sorvy, vens 159,971
Doll, A, W, MODTO8, ..cv.ccenensnrirnn,s. vees MO 45T
Door knob fastentng, J. B, Well - 159,456
Drawing hook, A. Forbriger (r),....... , 4:'.'71
Drilling machine, metal, C, Van Haagen., .. 199,451
Drilitng machine, rock, G. Atkinson, .. ve l&D‘M
Ejoctor, Fultun snd Proeger., ., ..., & I59.'-".ﬁ
Elevator, bay, Martin and Moor. ... e mtm
Englne governor, steam, F. M. Hrown. . 10,20
Eogine valve, J. Bolger, Jr................ . o 150,58
Eaklue, ste., packing, Hughes and Kelly 169,54

Anerican,

Engraving machine, W. §. WIgHL ...oooaiiiiniin 150 488
Faucet, selfeclosing, J. W. Trafton,, . 1804
Fonce, farm, D. Sattler . 149
Flat tron beater, B, WO .. ooviiiiaiiiiaiins 199,459
Fluting and sad tron combdioed, C. R, Rand. ..., .19, 5%
FUBNEel, A, PIOTT. .covvnrivrisnnrrrsras oo a0 oo JD008
Furnsce, ot alr, B, L, Bradley... .. 189 883
Purniture caster, W. A, Perkios. .. 150,09
Gag ranper, J. P, TIsley.....oooneee . 15,05

Gas, generating, Rawlings and Irelan..... oo 109,858
. 1o s

Gan malos, sealfng, Caffall and Thomas. ... J

Ganen, ote,, vonsel for, J. Matthews, ..., e 180,488
Qlasa, ornamonting, T. Jones s . 189,418
Gratn drill, O, B, Patrle (0)oiiieiiianvns L 1]
Graln halling machine, C, Bchanchue, . . veee 159,401
Grato, 8, KOpnor. oo . 1M

RLLE

Grato, J, D, BHONLOr. . ouiains

Grate, stove, J, D, Slehter. ... Lo 160,980
Gun dart, alr, H, M. Quackenbush, . L 150 B
Gymnastic apparatus, I, 8. Carley,, cees B0, 801
Hand rest, E, ¥, Freneh, ... y eetivee 150,984
Harvoster rake, J, R, Buokwaltor. ... cons 100,857
Harvestor rake, Morgan and Motloy, ...oooviiieian 160,270
Harvester rool, D. 8, Falton......... os 189,816
Hat fron, O K, Ball,.cooieen < 150,80
Hay loader, H. V, Hawlkins, . 169,204
Hoeator, Tuttio and Larah, .. sene ABDAT
Hoe, M. Johnson, ...« ceey 100,852
Hook, A, H, Alverson,. wee M00,0TH
Hook, M, MAtteon, ......... : coo 100,275
Hook, onst, J, C, COODIBY, . ov wovvsarnsrrnrrecrins 169,904
Hooks, snup, J. T, Foser. . ...ooooariinns 159,018, 159,400
Hook#, machine for forming snap, J. T, Foater,.. 169,54
Hoops, machine for colling, J. Tomlinson,....... 160,289
Horse power, J. 8, Schofeld (P ooeiinans . 0,208
Horse power attachment, J. G, Merchen,......... 159,80
Horseshoo blank bar roll, W, W, Lewlt . oooones 150,420
Horseshoe nall plates, making, D. J. Harrington. 10,410
Horseshoe, elastic pad,J. B. Wood............ ... 150,202
Hose, antiseptic rubber, J, Murphy... wevs 159,845
House bullding, J. N, Cherry........ . 169,247
Toe creeper, 8. R, Phillips.... . 160,447
Toe plok, 8. JANOIEY . cccasvasssncansncanssnsosnsnnsnse 169,973
Insect powder, injector for, O, Chlnnock (r)..... 6,265
Iron Into steel, converting, Foote and Henry..... 150,402
Journal box, hanger, J. Greenwood.......... . 159,200
Keyhole escutcheon, H, T. Blake....... . 150,892
Knife, revolving pocket, W. Staniforth. .. 150,286
Ladder, step, G, Grilnewald, ... ......... we 109,019
Lamp, A. M, Blake.......... « 159,881
Lateh, door, O. F. Russ .. ... . « 159,281
Lateh, locking knob, 8. H, Gllman, , o 159,257
Level, C. C. Schwaner. ... coeeevenrnes e 160,850

Level and slope (ndieator, O. 8, Willey.... ....... 150,570
Locomotives, Increasing traction of, L. A. Rites, 169,453

Loom, pile fabric, S. Sanford... . 159,282
Loom temple, A, D. Fuller.....cciivvananss .. 159,255
Magnesia, making milk of, G. H, Phillips. . 160,446

Manure distributor, N. Tomlinson........ . 159,456
Map exhibitor, J. Lichtenberger, .
Meat tenderer, J. A. Cornlsl,... ...
Metal rods. colling, P. H. Standish,
ML, stamplng, H. W. Colver........
Mining spparatos, Bloss and White.
Miter box, P. and W, G, Suydam. .

Mortising machine, 8. Rydbeck... .. 159,456
Mosquito canopy, L. E. Palmer. .... .- 159,401
Mowlp_e. Morgan and Motley. - 199,277
Neck tie, 0. Kueppers............ . 159,732
Neck tie shield, 0. Kueppers.,. 18R
Nut lock, C. J. Cummings... wee 139,906
Nut machine, P. L. Fitrer.....

Oreseparator, D, Nevin.....o.ovvenee
Oven, desulphurizing, J. C. Brewster. .. os
Oven, portable steam, J. H. Lockwood............ 159,427
Pantaloons, stay for the bottoros of, 8. D. Mills.. 159,543
Paper DoX, J. F. JONC8. . euiusinssensssssses 159,200, 159,270

Pavements, repairing, H. W. @) sedsvernensey 8,771
Peat machine, F. Dodge....... ........ oo 108,308
Pegging hine, H. Kublmann........... 159,423
Pegs, forming poluts on, Sturtovant & Shaw. . 159,257
Pegs, compressing polnts on, F, M. Shaw.. 159,254
Plano insulator, W. R, Miller............. 159,582
Pin, safety, S. F. Merritt e 159,841
Pipes, controlling cocks of, W. A. Crawford..... 159,304
Plpes, Joint for sheet metal, J, Moore............. 159,459
Planter, 0orn, A. RORFK. ...oveveeriririeinns ver nen 154,44
Planter, sced, J & W. Campbell (r)... 6,250
Plants, portable cover for, W, Musgrove, 159,546
Plow, 8. 8. AURDO. .. vavivanrensscsnsnss 150,057
Plow, A. Hampe...... 19,51
Plow,J. A, Johason,... von 159,297
PIOW, T. B. MAOOMDOT, .. . csestarreonssovenensssonna 19,858
Plow harrow attachment, Jacobus & Ambrose, ... 150,416
Printing machine, ticket, J. Anderson............. 19,25
Propeller, chaln, D, C. Johnson.......... 159,80
Palley, differential, J. T. Fewkes. 159,40
Pump, C. O, SyIvester. .ovieins ons 159,40
Quilting frame, T. C. Maris, 159,429
Rake, horse hay, B, Owen,. 150,540
Range, E. O, Brinckerhofl........... 159,58
Rectifying apparatus, J. W, Reford........ 19,40
Rectifylog and purification, J. W, Reford 159, 451
Roofing, ete., tile for, J. P, Jeffries ....... 159,59
Ruler, H. & T, H, Beleher,............. 5 180,20
Bafes, movable eabinet for, W, J, Barnes. . 1, 550
Sash fastener, C. J. SNOW......ooveieiiine 199,560
Sash holder, L. J. Baker (r).., 6,
Saw gumwmer, G. W, Griswold.,, 150,518
Saw, Jig, C. M, Hayden,,....... . 19,412
Saw sot, H. Helnlcke,... ...... 15,413
Scaffold bracket, 8, N, Fisher.... . 160,500
Separator, grain, T, J, Hubbell........... 18
Sewing machine caster, L, O, Allen (r).. 6,200
Sewing machine, bag, eto., Garland & Gove, PR LR
Sewing machine hemmer, A, F. Colby, ..., « 109,
Sewlng machine rafer, J. M, Griest, 159,201
Sheep shoars,J, L, Smith........... 1%,
Bhirt, C, J, Coylo...ovneees 150,30
Shoe and galter, G. Bryant.. : 150,205
Shutter, rolling, H. J. Defrenne....... 1%, 2
Bifter for stoves, ash, J, H. Goodfellow 150,408
BRylUght bar, A. J. POM.oooviiiiiiinnnies

Slate washer, Lyman & Boell, ..

Soda fountaln, J, Matthews ... ...

Soda water, fountaln for, J. Matthows %

Spading and other forks, Denlo & Baboook (r),,., 6,96
Spike, G X, BANGSTS. oo ssavnassntcarerensesssassns 19,457
Spoolforholdlng brald,ete. ,clongated, Kook «f al, 150 2
Stocking and skirt holder, A, Warren.............. 150,291
Stop mechaniym drop wire, L, Dimock, .. o 180,596
Stove, G, C, Milgato . 100 48
Btove, D, L. St11e8.ccuvrervneens 100,465
Stove attachment, cook, E. B, Patten. ... 160,01
Btove grate, J. D, SHODBOr, ... uuiinnnnris sevranien 150,90
Stove pipe thimble, J, 8. ElMott, ............ o 189,350
Stove, reservolr cooking, J. H, Goodfellow,, ..., 150,200

o 100,400
o 180,08
AR LR

Stoves, ash sifter for, J. H, Goodfellow., ..
Straw stacker, G. Bandem. . ......oovvverens
Strect sprinkler, B, I1. Frans, ,

[MArcH 6, 1875,

Telegrsph, ote., automatie, W. K. Sawyer ........ 159,40
Thill coupling, A, CIe0n.......oovvirree worne oo 180,000
Thill coupling, I, Tyler. ...

Toy dancer, W. L, Hubbell..

Toy money box, J. Hall.. 1,0
Trellls, T.L. Bauell ,........... 159,90
Trestie, buflder*s, M. M. Lueky ., .19
Truck, hand, L. Gllson (r)......... LR

Trunk, travellng, W. D, Colt........oooiiis
Umbrella tip retalner, V. Montalbettl. ..

Valve for cylinders, rellef, E. Walters.......... oo 199,480
Valve, self-regulating pressure, A. Campbell (r), 8,9
Vehicle chafing fron, A. Wright........ . VN
Vehicle ranner attachment, J. A, Hyde.. .. 18,

T
159,981
L e

Vehilcle sido bar, Coe & Morritt. . .....ovnne
Vehicle wheel, F. W, B. Emery... -
Velilele wheel hub, C. H. Gusrd (r)..

Vehlole wheel hob, O, H, Guard. o 160000
Wagon side bar, C, A, Colline. ..., oo 199,000
Wall, hollow brick, ¥. Halnsworth 159,50
Washing machine, 8. Hawkios....... 19,02
Washing machine, Slott & Eavenson........ v 10940

Watoh oryatals, gage for fttiog, B, B. Loar,,
Watches, center wheel for, M, €. Smith...
Water clonot valye, E, O, Brinkerhofl....
Water moter, N, W. Knowlton

Walding bars, device for, J, Satte o
Wronch, pipe and nut, F, Kobler. ... .. coovviee o0

EXTENSBIONS GRANTED.
81,000, —SAusacr Sturren, —~A. Nittloger.
841,082, —~Mixing Dovan,.—W, Hotlne.
31,00, ~CREANTNG STRAPS, BYC, —~W. MeK. Thornton,
81,100, —Can Srmxo.~T. F. Allyn.
81,128, —~Hoter.~E. G, Otls, Three patents.
81,188, ~Uorrivarons.—D., 8, Stafford,
DISCLAIMERS FILED.
81,188, —QurrivaToR. —E. T. Conklin,
81001 . ~ROLLING LEATHER.—J. Whitney.
DESIGNS PATENTED.
8,080, —Sorew HEADS.—J, 8. Ray, Esst Heddam, Conn .
8,007 & 8,088, —Sonew HEaps.—R. H. Borr, West Meri.
den, Conn.
8,089, —HANDLE SOCKETS —R. H. Burr,West Meriden,Ct.
8,010, —GrAYE COVERINGS,—I. (. Lundsy ¢f al , Hickory
Flat, Ala.
8,0i1.—LaMP BRACKRT.—F. R, Seldensticker, West Mer-
iden, Conn,
8,42 & 8,043, —CHANDELIERS. —F. R, Sefdensticker, West
Meriden, Conn.
8,04.—Co0x STOVE.~G. A. Wells, Troy, N. ¥.

TRADE MARKS REGISTERED.
2,197.—Craans,—Ch. H. Brenaman & Co., Baltimore Md
2,198, —Txs.—R. Cunningham, San Francisco, Cal.

2,199 —C1ears,—Feldmsn et ol., Allentown, Pa.

2,20, —WmsEIes, —0. Jackson & Brother, N. Y. elty.
2201.—Creans.—M. Stachelberg & Co., New York eity.
2202 & 2X8. —~TEas.—Willlams & Co., San Frapelsco,Cal.
2,20, —CotTON CAssIMERES. —Bliss ef al., N. Y. clty.
2%65.—Crears . —F. Dittmer, Detroit, Mich.
22%.—Starcn.—C. Glilbert, Buffalo, N, Y.

2,%7; . —BrrrErs, —Schmidispp & Co., Cincinnsti, Ohlo.
2,208, —Croags. —Seidenberg & Co., Key West, Fla,
2,20, —Creazs, Er0.—Consol. Tobacco Co., Gilroy, €al.
2210,—SILVER PLATED Goops.—J . W, Tufts, Medford, Ms,
2,211, —~Winz Goons.—J . H. & N. A Willlams, Utlea,X. Y,
2212 —~Meproixx.—J . E. Woodward, Boston, Mass,

QCIBDULB OF PATENT FEES,

On fling each application for s Patent (17 years)..... 813
On issulng each original Patent. 55

On appeal to Examiners-in-Chief.......
On appeal to Commisst
On application for Reissue...
On Oling & Disclaimer.....
On an application for Design (33 years).
On application for Design (7 years).......
Un application for Design (14 years).... .

CANADIAN PATENTS.
Li1sT OF PATENTS GRANTED IN CANADA,
JANUARY 28 to FEBRUARY 3, 1874

1,807, —H. Folllott, Temperanceville, York county, Ont.,
and J. W. Folllott, Bolsover, Victoria county, Ont.,
Extension of No, 218, on **Folllott's Self-Adjusting
Roller.'' Jan. 23, 1575,

1,228, —J., Lewis, Manchester, 1 hire county, Eng.
{mprovements on water meters, and which lmprove-
ments are also applicable to water motors, called
“Lowis' Water Meter and Water Motor.'* Jan. %,
195, .

4,89, ~Wm, [. Doremus, New York elty, U, S. lm-
provements on oscillating spring chalirs, called **Dore.
mus' Osclliating Spring Chalr.'' Jan, 29, 1875,

4,30, —1, Kinney, London, Middlesex county, Ont. lm-
proviéments on lock and Key guards, called **Kinney's
Lock ahd Key Guard.*'' Jan, 29, 1875,

4,81, ~G. Bolvin, Montreal. Improvements in cutting
material for boot or shoe stiffeners, called *“Renfort
Boivin,'" Jan, 9, 1570,

4,52, ~L. Kimball, Jr,, Bolton, Vt,, U, 5, Improve-
wonts o the form of trays for chopping meat and other
substances, called **Kimball's Chopping Tray.” Jan,
2, 1575,

1,88, —LeRoy Satterlee, Rochester, Monroe county, N.
Y., U, S, —~Improvements on heating apparmtus, called
W Ratteriee's Improved Heating Apparatus.'” Jan. 8,
1878,

4,834, (. B, Sheldon, New York city, N. Y,, U. S, Im-
provements on furniture casters, called *‘Sheldon’s
Perfected Caster,*’ Jan, 30, 1535,

4555, 1, I, Garland and A, J. Gove, San Fraocisco,
San Franclseo county, Cal,, UL 5. lImprovements on
sewing machines for sewing sacks or bags, earpets,ete,
callod *‘Garland and Gove's Bag-Sewing Machine.'
Jan, 80, 1575,

1,5, ~F, Proudfoot, Toronto ¢lty, Oni, Improves
roents on drum hoaters, called **Proudfoot’s Radisting
Drum Heater.™ Jan, 30, 1595,

4,557, G, B, Tioker, Beebe Plain, Stanstead county, P.
Q. Amslgnee, E, N, Bacon, Chelses, Orange county,
Vi, U. 8, lmprovemonts on ox-bow fssteners and
guards, called *“Hacon's Ox-Bow Fustener and Guard.™
Fob, 1, 1878, 30 Ik AR

438, =D, C. Morency, Lévis, . Q. Une maching pour
fournir un coursnt Walr continu, dit **Maschine Soup-
plante de Moreney.'' A machine to provide a constaut
current of alr, Feb, 1, 435, &

4,590, ~G. MoKwan and C, O, Gibwon, Rock Island, Stan-
*oad county, P, Q. Amsiguee, G. plder, of e
place. lmprovements ou milk pans, SMeEwans

Tannlng plckiod skins, W, K. Stace. . .. 199,

and Gibeon's MUK Pan ** Peb, 1, 1675,




MarcH 6, 1875.]

Scientific Amevican,
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400, 0, Schaal, Brookiyn, N, Y., U. 8., and C, Naner,

New York ecity, N, Y., U, 8, Improvemonts on fee:
breaking boats, called ** Schaal's Improved Toe-Tireak-
ing Boat.' Web, 1, 1473,

480 ~1, C. Willlama, Richmond, Henrico county, Va,

eBts On processos of preparing plug tobueco,
called “ Willlats® Process of Preparing Plug Chawlng
Tohaeeo.™ Feb, 2,145,

432.-C. 1, Sheldon, Now York olty, N. Y., U, &, T
provemonts on packages for butter, called “*Eheldon’s
Tmproved Motalllo Butter Package. ' Feb, 2, 1§,

408, 1. O, Willlams, Riehmond, Henrleo county, Va,
Improvements on Plag Tobacco, ealled ** Willlans®
Univorsal Tobaoco,'* Fob, 2, 1870,

4,80, —E. E. ¥ite, 8t Jobn, N, B, Improvemoents on
mothod of mounting and operating globes, called
S Mothod of Moantiog and Operating Globes, "
Feb. 4, 1879,

s, W, 1, Doremus, Now, York city, N, Y, U. 8
Improvements on osclllating spring ehatr, called **Do-
romus’ Osclllating Spring Chate,” Fob, 2, 185,

4,846, K, F, Lano, Swanzey, Cheshire county, N, (., U.
8. Improvements on game spparatus, called *'Lane's
Lightoing Dart Wheol Game.'' Peb. 2, 1478,

48T, ~W, B, Bhipo, Minorva, Stark County, 0., U, 8,
Improyements on plase guldes, called *‘Shipe’s Plane
dulde.** Feb, 3, 198,

88 W, I, Parrls, Oalro, Alexander county, 1., U,
S, lmprov 1 water elreulating and steam gen-
ersting side or basket grate burs, fire fronts, and rear
arch bare; and the combloation therewith, and with
elrevlating grate bars not having side or basket bars, of
pipes and Yalves for applying the same; applicable to
locomotive, river, sud other horlzontal or box bollers,
oalled **Farris' Improved Water Clrculation and Steam
Generating Grate. ' Feh, 2, 1675,

WML =0, Lovey and Wm, Myles, Toronto city, Ont.
Mothod of looking and unlocking nuts, called *‘Levey
and Mylos' Improvements fn Looking and Unlocking
Nots and Washers,' Fob, 2, 1875,

A0, <1, Willlama, Toronto elty, Ont, Improvements
on & machine for cleaning frufts, called *Willlams'
Champlon Fralt Dressor.” Feb, 2, 1875,

4081, 8, M. Hibbard, Geneva Lake, Walworth county,
Win,, U, 8, Improvements on feather dusters, callod
**Hibbgrd’s Improved Feather Dusters.” Feb, 2, 1875,

A, Haggert, Brampton, Peel county, Ont., and D,
Brown, Towoshlp Garofroxa, Wellington county, Ont.
Tmprovements on the grain separator of threshing ma.
chinos, called *‘Haggert's Patent Dustless and Gmin
Saving Separator.” Feb, 2, 185

40 W, A, Amold, Montague, Muskegon county,
Mich., U, 8, Improy on combined ironing ta-
bles and clothes racks, called **Arnold’s Ironing Table
and Clothes Rack." Feb, 3,155,

448, D, F. Van Liew, Aurors, Kane county, Til., U, S.
lmprovemenia on graln doors for freight cars, mned
**Van Liew's Grain Door for Freight Cars." Feb. 3,

pLN

M.~R. D. Guilford, St. Charles, Saginaw county,
Mich., U. 8. Improvements on raftsman’s boot calks,
oallod **Gullford’s Boot Calks.'” Feb. 8, 1875,

Advertigements.

Buack Page = « = = =« - $1.00 a line.
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Kinsley’s Lumber Surveying,

HELF-INSTRUCTOR ON LUMBER SURVEYING,
for the Use of Lumber Manufacturers, Sury eyors, and

Teachiers, RNy Hurlu Kinsley, Practial Surveyor
BRI (00 sennrunnusnasbnsnsasnorssuaasdnsedesannbnseases (KU

THE ARC Ill'l‘l{("l"tl AND BUILDER'S POCKRET
COMPANION AND PRICE BOOK: Consisting of
Bhort but Comprehensive Epitome of Declmals, Do,
declmaly, Geometry, and Mensoration; with Tables of
U Moasures, uu, Welghts, Strengths, ote., of
1ron, Wood, Stone, and' various other Matertaln, Quan.
tithes of Materials fn Given Sizes, and Dimen onw of
Wood, iiriek, wnd Stone: and a full and complete il
of Prices lor(urpmlorl Work; also, Rules for Come.
Q\utlnc wnd Veluing Hrick and Brick Work, Ktone

nlln'z l'lulcrlnf oto, Py Frank W. Vagdes,
‘\rch ttoot u-lmml Aol bound In pooket-hook
(e e s 5
Bound In ‘olothy.,. .

;V‘ The above, or any of my Books, sent by mall, fron
wmuu' ut the publication prices,

{C now and enlarged Catalogue of PRACTICAL AND
SCTENTIFIC BOOK 8--06 pages, Svo.—sent freo Lo any one
who Will furnish tis address,

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISIKIR,
406 WALNUT STREET, FPhilsdelphla, Pa,
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THE ECLIPSE

Combines more good polnts than
any other

WATER WHEEL

IN THE MARKET,

Tlustrated catalogues free,
STILWELL & BIERCE
ME'G COo,,

DAYTOXN, OH10,

HEATER & FILTER

‘Stillwoll's Patents)
PREVENTS SCALE,
SAVES FUEL,
INDISPENSABLE
TO AN
Economiconl Use of Steam.
Ilustrated pamphlet free.
STILWELL & BIERCE

M'F'G COn
DAYTON, OHI0.

LUDLOW VAL

FRED. STONE & CO., 3 Park Place, Now l’orl
THE JOHN HARDICK

NIAGARA STEAM PUMP,

88 50 97 Peari St., Brookiyn, N.Y.
Manufactured solely oy

Hubbard & Aller.

ENGINES AND BOILERS,
Pullaya,&aﬂmg and Hangers

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HAN P S
HHAXGERS, FULLET: cot'ru.:% BELTING, &e
PLACE & CO

GEORGE
121 Chambers & 100 Reade Sts., N.Y. City

LASS OULDS, for Fruit Jars, Lamps

Hottles, Iuk Stands,etc., mAde by H. lmooxs
15 years Cox, Wit and Cextex Sts., N, Y. Fur any
thi; Dl' 16 glass, you will anue - monld (ord
ETICULAN ATTENTION paid to L'LDG for

L lﬁ‘l’olm. Sepd model or drawing ; lnclooo stamp.

THE CATECHISM OF THE ‘

LOCOMOTIVE

BY M. N. FORNEY, Mechanical Engineer,
Is now ready 'n book form : price 1.5, pestage puid.
It s an_elomentary troatise on the locomotive engine,
arranged in the form of question and answer and fs in-
tended for Jocomotive runners, firemen, mechauics, nnd
others who want Lo lct’ulre [ knuvlcdgr of the lbrory.
construction, and operation of American locomotive en-
gines, Asitisintended for a very large class of readers,
some of whom have not had many early advantages of odu-
eation and for others who are oatirely ignorant of the con-
“m.llunn' locomotives, It bas been written so that sny
one, without either scientitic trajuing or tical know-
Jedge of the steam engine, can underw It contalns
S5 pages, Txii Inches: is lastrated with :&.‘vumnn‘-
i» printed In large (ype, and treats of the following sub
Jecta: I, The Stewm ngmr 1, e Forces of Alr and
Steamn ; 111, Work, kne » And the Mechanical Equiva-
lent of Hral iV, The s1f4 e Valve: ¥V, The Expansion of
Steam; VI, General Deseription of & Locomotive Engioe

VI, The Locometive Bofler; VILI, The Bofler Atiach
ments; 1X, The Throttle Valve and Steam Pipes: X, Thr
Cylindors, Piston, Guide-Kods snd Connec nn{l.‘nt-

The Valve Goar; XII, The hunnll1 Gear; XTI, A« lhv
i

slon and Trection; YIV, Internal Disturblng Forces in
he Lovcomotive; : Nlurllnnruun XV, Serow.
Bolts, and Nuts: XVII, Tenders; X VILL. Frio

Lulirication ; xix , Combustion ;
aist Tralos: XX1, Proportions of Loosmotives;
xxn Differont Kinds of Locomotives: X X1, Con-
tinuous Traln Brskes; XXIV, Performance and Cost of
Operating Locomotives: XXV, Water Tanks and Turn-
Tables; (\ Vi Ilugwr(hm of Locomaotises; XX VI, Run-
utnx 1 opomotly XXVIHI, Accldents to_ Locomoatives;
XX1X, Aceldentaand Injuries toFerons; XX X
-nmu, and Qualifeations of Locomative Tuny
of Nooks tor Meohanles, Locomotive Kunnors, Flremon
&o. The !mul also contains slxteen full Pagn |.|..|.v..uf
1ok mllull\u woourstoly engraved 1o A scale of 5 In, 1t
fool, and made from correct drawings furnishe nl by the
buflders
Weo bolleve we are Justinea in saylog that there (v no
popular treatise on the locomotive (o the Eogilsh lan
guage which gives so clear, alm ple, und complete s an
seription of the constrnetion an working of Lhe l0como
tive engine, and no work of uny Kind, however oxtensive,
which gives so full s account of modern Atuerican prac-
tee In locomotive construction, and of the latest sdlen.
tlﬂr prinoiples which have up!llh‘llhm to the opemtion
of the lovomotive, eapocially those relating to combus
tion, heat, vle Lall of which the anthor has endeayored
o lnl\u‘ plaln 1o those who have not even the radiments
of % sclentino sdocatio
Price 82
e
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0, postage pald,
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AMERICAN EDUCATION AL CYCLOPEDIA,

TOR ALL MATTERS OF EDUCATION
ATATES AND IN THE WORLD,
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STEEL STAMPS,

List and Samples free, E Dovaras, Bratteboro®, Ve,

REESE'S ADJUSTABLE STENCIL LETTERS

SIMPLE DEVICE, BY WHICH ANY NAME OR ADDRESS
ean be formed 1o & mement, sod be xs readlly distribeted

Por sale by Hard ware Dealers sod Statlsoers. Sesd for Clrezisss.
A E HALE & C Albd&d?u’t?m ‘e'Y L

Electro-Platers.

ATTERIES, CHEMICALS, AND MATERIALS,
in seta or -lnglc. with books of instruction, mano-

OMAS HALL, Manufscturiag
[-:lecuichn. 19 Bromfleld Street, Boston, Mass. Iiustrs-
ted catalogue sent free oo npplluxlon

QTENCIL, DIES efoocsss, oo

complete ovTFITS for Clothing Sten-
cils and Ke; Chu:n. with which young men are making
from §5 to { nd for Catalogue and samples 10
5. M. sn\;.ru 17 Hanover St., Boston, Mass.

7000 INUSE

BLAKE'S seam PUMPS
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3£0.F.BLAKE MFG CO.79%&8ELIBERTY ST
CAUSEWAYE FRIEND STS. BOSTON.
S0 CANALST.CHICACO
SETHD FOR ILLUSTRATED CXTALS SRS
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STAVE 'rnum JO INTERS, EQUALIZERS, AND
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dles and Cabinet work. Simy
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FreeYo Sewing Machine Agents
The Wilson Reflector—An Illustrated Sewing Ma

chine Journal, published mouthly, devoted to the Interest

af uvlv Mactines, sod n\r-)l}.ln‘ wanafsctured by

Sewing Machines, Litersiure abd General Nows. Elght

pages and forty colutuns of cholce mlscellany and reading

matter, WILSON SEWING MACHINE CO., Prntisaxxs

Subscription price FIrrees CENTs per snnnm. with an

clegant chromo free, postage prepal FRER TO AuExTs

DEarsns in Sewixe Macurx * S and ATTACIOENTS
Address, WILSON'S REFLECTOR,
CLevELAxD Ouro U 8 A
MACHINERY, e i St
Send for Ctrenlar, Cuas FLACK
9 & CO, WS Reade 55, New York,
L6 PEMBERTON SQ., Boston, Mass,
New Variety
Moulding Machine,
Containing all the Excellences of the oM

Gear Machine and sew add valuable lmprovements,

At Prices that Defy Competition.
:r '&'nd lnv Prices aml |k‘rﬁm.l\r ﬂn’uh.r
unc 0 PARKSR ": g
DBOP PRRSSB& MippLETOWN, COXN
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Niagara Steam Pump.
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AXD NUSINESS FOI DOK. By Jonx G.
Wrris, A Complete Gl rh.ll
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full Instroctions
\-hunn l: Fu‘:u- ml
Ainoss neaotions of every dc-rrq n Jon
m Legal Forms of Deeds, Mortanges.
lnvommm. Bonds, Onders, Contracts I‘ovcn of Mum
noy, Certifieates of Cltisenship, A monts, Ass
ments, Awards, Doeclarations, Demands, Lotters of
Alh!lnllou. l‘mnrr-hlp Reloasos, Wills, Codicils, Mnb-
misslons, Land Jolntures, T“'mm- -n‘nl A ‘n’d.l'(‘\'r‘?; 'l:‘eh
LS I
edpu. l"nh\lc Jands, Land Warrania, Co ;"" ';"‘ -'ll'(m
L) and Divoroe, Patent Laws, with full In
unm to Inventors; Menslon Laws, nm full Instrie-
m: to enable the disclisnged soldier or sallor to prooure
bae! . pensions, bounties, and all war elaline the
Lawa of »nmumu States oonoerning Proporty stanuu
from Execution, Collection of Debia vohanics' Liens,
Contracts, Limitation of Actlons, Usury, Q\ulmuuon-
of Voters, Liconses 1o Sell Goods, ete.  Also, containing
the Internal Nevenue Laws, Stamp Dutles, Post-Office
and Custom-House Rc;ulll\nm ((\mmmlon of the
United Statos, with Amendments, the whole action of the
Govermment In Relation to Reconstruction and the
¥ . Seals of tho mm-mn Statos, with descrip-
tons, etc,

There 1% no class of tho community, male or female, who
have, or expect to have any property, or who have any
rights or pr‘i‘\ﬂctﬂ which requlre protection, who wi
B0t bo greatly benefted and advantaged by the possession
of tho book, !ll will gave thom money, save them (mumr,
save them time, kave them ltigation and lawyers' fees,
and give them information which nobody can afford to
be without,

The Work embraces 63 large 12mo, pages, and b printed
on anwr bandsamely bound

e (\h&nrt Lmr'lnn I:lnmln( .......... ns
\ t id on reocelpt o price
Nogrem T JONN . wELLS

¥o. 21 Ciinton Place, New York,

[ PAYS! IT PATY!

WHAT PAYS?
Rea.d ¢ See

dmits the ity of advertising.

Al "bo have usodlt know the sdvantages and profit of
so doing, But it is not all who sdvertise that do it advan-
tagoously, and {n the most effective manner, to derfve the
greatest benefit for thelr money. Asa rule, It 1s the best
coconomy to advertise what opo has to sell or wishes to
purchase, ia papers having the largest circulation among
that class of persons lKely to be lnterested in the article.
Parties having Manufacturing Establishments to sell or
lesse, or who wish Estimates made for Constructing
Bridges, Dums, Iron Balidiags, Furnsces, Hesting Appe-
ratus, Steam Exngines, Boflers, Wood and Iron Working
Machinery, Agriccitural Implementa, or Contracts for
Engincering Works of all kinds, will find that it pays to
sdvertise 1o the SCIESTIFIC ANERICAN,

The valoe of the SCIEXTIFIC AMERICAN a5 an adver-
tislng medium cannot be over-estimated. It goos Into all
the machine and workshops in the country, and is taken
At the principal ihraries and reading rooms in the United
Szates and Earope.

A business man wants something more than to see his
ivertisement i1 & printed newspaper He wants cireuls-

‘on. I itis worth 35 cents per line 1o advertise in s po-

er of three thounssnd clrculation, it s worth $3.75 pe

a¢ 10 advertise in one 0f forty-8ve thousand.

We lovite the attention of those who wish tomake thelr
business known, to the annexed rates:

Back Page, = -« S1.00 u line I
Ioside Page, « - - 25 o llue
Busl and Per I, 1.00 a line
Engravings may head advertisements at the same rate
per line, by messurement, as the letter press. Adver-
tisements mast be recelved at the publication office s
early as Friday morning to sppear in next {ssue,
1f snything is wanted in the mechanical 1ine, advertise
or it in the SCIESTIFIO AMERIOAN,
1f one has a patent or machinery (o sell, advertise n the
BOIENTIFIO AMERICAN,
Address the publishers,

Munn & Co.,

37 Park llow. New York.
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THE PULSOMETER.

The stmplest, most durable and eflective
Breas Puse now in use, Wil pump gritty
or muddy water without wear or injury to
Ite parts, It oannot got out of order,

Branch Depotn

11 Pemberton Square, Hoston, Mass,
1827 Market 5t,, Philadeiphia, Pa,
5 Wells 8t, Chleago, 11,

Exgelsm‘.l)o Your Own Printing
Portable §9 0o Foriange wark,
Business Men do thelr printing and

sdvertising, save money and increase
trade. Amatour l‘rln(!ug.dcllgnt
ful pastime for spare hours. BO
have great fun and make money fast
ll\“l'lg atprinting. Send twostamps for full
catalogue prosses type ete, to tho Mfrs

STEEL A.\'l’ &‘IIAIH OAL

A Of superior qnnuly sultable for
% mintag and holsting purposes, in
clined planes, transmission of
§ powerete, Also Galvanized Char
foal and B B for Rhips' liggtog,
suspension llridgn Derrick Guys,
Ferry Ropes, &

A large stock runlllnll! on hand,
from which any deatred lengths are
cut

JOHN W. MASON & OO,
43 Broadway, Now York,

ortlond Cement, ;

he best London Manufacturers, For sale b
gl MRS BIEAND, 35 CHEE 5, ¥. 7.
A I‘nﬂlw Treatise on Cement furnished for 35 rcnu

)ICK" ENCYC OPEDIA OF 6,422

RECEIPTS A\l) "ROCKSEES, Prico §5. Sent
free of pos wn Index mafled free

DICK & ﬁ‘rmuml 1), Publishiers, 18 Ann 8t,, Y N,

The hllunlll'n:dc;rnz (';mt' (I’le:yo'l“:l‘m:

hutt ‘art Gato rbin: Ll

BUY A ::ll‘«lln 4 (c'u of small wheols to sult

the times, Send address to

WAIN' I}G;uelc‘he:llx& IMNn.-.
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

8 ten to twenty per cent, CHALMERS SPENCE CO.,
::r‘-te;. '.Dlnh Street, ) Y. 1 1202 N, 2nd St., St Louls, Mo,

Working Models

made to

P\'.“e KELSEY & CO. Meriden, Conn.

And hpeﬁmenul Muchlnn

Metal o)
order by FON R 62 ¢ Cemrsi N.Y.

GAS FITT.
and cheaply,

TING! NORBEVEL

This Impomul tool 18 desl

BERS and MACHINISTS, for outting an u|r
An apprentice boy, w'm one of these, can do more work than
o men with old uw;lln /4

for all sixes of pipes, from ¥ lo 2 Inches,
than y machine made,
ples goes with the machin
THE C llAHl'. MAI\l l" (."l‘l RING COMPANY,
Send for Clreular,
For Sale by Morris, Tasker & Co,,
and W, i, Danks & Co- B4 & % ﬁnuth Canoal St éhlllﬂﬂ

CHASE’S

Pipe-Cutting and Threading

Maclhine.

ed to Al n want long felt by STEAM AND

ng pipes rapldly

ooN, undrr the old system, NO PIPK SPLIT-
NSIDE OUT! 1t outs threads and makes nipples
Weighs only 100 1bs, Stronger
A fu\l ual of collars and lengths for making nip-

FRO,

TS1REET NEW YORK,
I'l Indolp

pfila, New Yark, and Boston,

TANNATE OF SODA,
SCALE PREVENTIVE

Pays for itself tenfold io mone nved A chbluo
it ot e, without charges

Corrugated Iron.

Iron Bnl . Roofs, Shutters, Doors
LY (RON BRLDGE noor co.,
fend for Clrcnhn flice 5 Dey St., New York.

lers and all waters,
hardness of water and Stness for bouen uﬂm fncras.
tations, snd give -p«:m -u:emonn for removy the
same In refractory cases Aﬁf ts In large cities, Send
for Book. 408, G. 800 RS & CO., Madison, Ind.

J&IPORTANT FOR ALL LARGE CORPO-
RATIONS oxp MANXUFACTURING CONCERNS.~
uerk's Watchman's Time Detector, capable of
controlling, with the utmost accuracy, the motion of a
watchman or troumo u the -mc mchu different
stations of his
g_. g._pg}kn. l’. a Box %57. ‘,:"l-.
Parifes using or u 'ubous au-
thortty from we will ealt 'ﬂh sccording to lsw,

Address J()ll\ A. AOEBLING S SONS, Manufactur-
ers, Trenton J., or 117 Liberty St., New York.
Whoeels and hope for conveying power lon; distances.

Mum & Cn.s Patent (Ofices.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.
TWENTY-EIGH1 mﬂb‘ EXPERIENCB,

MORE PATENTS bave been secured through
this agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-

perienced men a8 examiners, specification writers, and
dmftamen that can be found, many of whom have been so-
ected from the ranks of the Patent Office,

SIX'TY THOUSAND lnventors have avalled
themselves of Munn & Co."s seryicos In examining thelr in-
ventions, and procuring thelr patents,

MUNN & CO., in connection with the publication of the
SorexTire AxEricAx, cootinue to examine inventions
confer with Inventors, prepare drawings, specificat and

| [mproved Foot Lathes.

4 Small Engine Lsthes, Small Gear
Culters, Planers for metal, Ball
Turoing Machines, Slide Rests, Foot
Seroll Saws for light and \mny
work,Small Power Scroll SBaws, Foot
Ciroular Saw Machines. The vary
rud\‘n or lhln {:[}wr have one of them,
WIN, Laconia, N I

beat,  Man
Catalofucs
Just the mxcm for Anl-anlor Amteun

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

sadgnments sttend to filing applications in the Patent Office
paying the government foes, and watch each case stop by
step while pending before the examiner. This s done
through thelr branch office,corner ¥ and Tth Stroots, Wash-
lnmn 'l’hoy also prepare and filo caveats, procure design

! ks, and rel o, attend to rojocted cascs
(pnp-ml by the tuventor or other attorneys), prooure copy-
rights, sttend to interforences give written opinions on
matters of Infringement, farnish coples of patents: in faet
sttend to every branch of patent businses both {n this and
{0 forelgn countries,

Patonts obtalned in Canada, England, France, Belglum
Germany, Russia, Prossls, Spaln, Portugal, the British
Colonies, and all other countries where patents an
geranted.

A special notice Is made In the Boresrorio Axzxicaxw of
all Inventions pstented through this Agency, with the
nane aid residence of the patentes.  Patents are often
oM, in part or whole, 10 persons attracted to the tnvention
by such notice,

A pamphict of 110 pages, contalning the laws and full df-
roctions for obtalning United Blates patents, also a elroular
pertaining exclusively to  Forolgn Petants, nating cost for
eaoh country, time granted, ote, sent froe, Addross

MUNN & O0,,
Pablishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

B

EAGLE FOOT LATHES,

Small Engine Lathes, Hand l'lnuer- for
metal—Slide Ilests, Circular and Foot
Seroll Bawk—all of the neatost deslgn and
suporfor finiah, Our catalogue describos
every Lo mcom\rﬂ to fit out the Artigan
ur Alnateur, an well as the Boys for the

Holldayns.
WM. L. CHASE & CO.,
% & 97 Liberty St., New York

Todd & Rafferty Machine Co.

MARUFACTURKERS OF
The celebrated Greene Variable Cut-Off Engine; Lowe »
Patent Tubular and Fine HBollers; Plala Slide Valve Sis-
tionary, Holsting, and Portable Engines. Dollers of all
Kinds, Steam !‘ur:rra MUl Gearing, Shafting, &c., SIIK,
Tow Oakum, Bag ltope, Flax,and Hemp h.chlnmy,
Agonts for the New nvnn Manufact turing Co,'s Maohli.
Iat’s Tools; for Judson's Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks
WAREROOMS, 10 BANCLAY ST., NEW YORK
WORKS PATERSON, NEW JERSEY.
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NEWSPAP_ER FILE.

The Koeh "awent Plle, for \-m-crvlnn rommln‘ﬂ
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Inscription, ** SCIENTIFIC AM l(l(.A\ ‘" inglit. Ne-

cessary for every one who wishes to pn:«-nel © paper,
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SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXII.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1876, a new volume commenced, It will continue
to be the alm of the publishers to render the con-
teats of the new volume more attructive and use-
ful than any of {8 predecessors,

To the Mechanic and Manvufacturer.

No person enguged in any of the mechanical pur-
suits should think of doing without the ScresTiFICc
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 s devoted to the
Interests of Popular Sclence, the Mechanic Arts,
Manufactures, Invontions, Agriculture,Commeree,
and the lndusteinl pursuits gonernlly ; and it is val-
unble and instructive not only In the Workshop and
Manufactory, but also in the Household, the Li-
brry, and the Reading Room.,

By the new law, the postage must be paid in
advance In New York, by tho publishers; and the
subscriber then recelyves the paper by mail froe of

charge.
TERMS,

One copy, one year (postage included). ‘&
One copy, six months (postago lnoludod) 1.
One copy, three months (poﬂmlncludod) 1.
One copy of Sclentific American for one

year, and one copy of engraving, “ Mon

O PIOBTOIE ;v voss ns s s AR e 10.00
One copy of SBolentific American for one

yoar, nnd one copy of * Science Record"

TR IRThxr a0 cmntitangvsoveran R U 6.50

Remit by postal order, druft, or expross.

Address all lotters and make all Post Oflioe or-
ders and drafts payable to

MUNN & ©CO.,

37T PARK ROW, NEW !Oll.

HE “ Scientific American” is printed with
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A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANI FACTURES,

Vol. XXXI0h-No, 11,
(NEW SKRIES.) I

AMATEUR TAXIDERMY.
modorate knowledge of practical tax-
il]ul’lu_\' nocessitatos two essential qus-

und delleate; socond, some knowledge
of natural history and asnatomy. A
badly prepared bird or animal is worth-
less o8 0 specimoen, and a ghastly ob.
Jeetto bohold,  The last mentioned ap
plieation will, we have no doubr, be
peculinrly applicable to the result of
our render's first offort after he rises
from the porusal of
the lines below.
Wedo not say this
in order to discour-
nge such attempt
—fur from it—but
merely to insinu.
ate, in advance, that the practice of tho
art 18 not half 5o easy as it appears from
the simple description of the varlous
processes. Therefore we hope that ull
who, having armed themselves with
sealpel und forceps, are now sitting with
the victim of Tabby's last raid on the
eanary cage in front of them, and this
paper spread out in convenient position
for reference, will blame, not our oluei-
dntion, but their own inexperience, if,
in len of the life-like image existing in
their mind's eye, & badly rumpled littlo
knob of yellow feathers reward their
toil. Skill is only to be gained by study
andygpractice, and the path is sure to be
thickly strewn with monstrosities in
astonishing variety; but when once a
certain degree of deftness is attained,
the student will find that an occasional
ramble through the woods, with a light
shot gun for company, will be sure to
produce enough interesting specimens
to keep him amused, as well as instruct-
ed, during many of the long evenings
between now and summer.

We should begin with & small cliick-
en. Not that a stuffed chicken—unless
of course, its interior be filled with
bread crumbs, and its exterior be
roasted—is an object of extraordinary
beauty, or at all suggestive of anything
in particular, but because it is easy to
get, and it has a moderately tough skin.
Besides, if weare economically inchned,
the meat will make good soup, and need
not be wasted. Don’t begin with a ca-
nary, nor with & chippy or any other
small bird. Stuff several chickens first,
or any larger animals.

We will suppose, vow, that the stu-
dent is seated at his work bench. A de-
funct pullet elevates its rigid claws in
the air before him. He has rolled up
his sleeves, and is about to make his in-
ftial incision. Before he does so, let us look over his kitof
tools. Our artist has sketched them sll, on the table before
the individual which, in the large engraving, he represents

Fig, 2—TAXIDERMICAL IMPLEMENTS.

at work, and in Fig, 2. First, there is the sealpel, This
can be purchaged for a small sum from any maker of sur-

lifications : first, o touch both gentlo |

. . 3 "
| geon’s instruments. The

blade in vhort and vers -lmr]-,

while the handle (not Jointed) iy long enough to allow of a |
: firm grusp. From the same maker, a oo iple of pair of sur
geon's scissors should also be obtained. one quite mmall and

‘ sharp-polnted, the other of medinm size; also two or three
| spring forceps of various dimensions.

A small puir of pliers
for clipping wire Is required, some spools of cotton (Nos, 10,
30, and 100), l]lllllllil}' of excelsior and tow, some cotton bat
ting, a little prepared glue, & number of plecos of wire nbout
fifteen inches long, and straight (size No. 20 or thoreabouts),

! :
o box of dry oatmenl, and some arsenical soap, This lnst

!

, can generally be obtained of druggists, or, If not, can be

THE TAXIDERMIST AT WORK,

made of carbonate of potash, 3 ounces, white arsenic, white
soap, and air’slaked lime, 1 ounce each, and powdered cam
phor, three sixteenths of an ounce. This is combined into a
| thick paste with water, and applied as below described,
' with o small paint brush.
and kept scrupulously out of the reach of children or pet

It shiould be marked as poison,

animals.

If the bird has been shot, immediately afterwards all the
holes made in its body, as well as the mouth, should be
plugged with cotton, in order to prevent the escape of blood
or liguids, Operations should not be begun for twenty-foar
the blood to copgulate,
close the bird, head downwards, in a cone of paper, so that
the feathers will be held smooth., See initinl letter.

The first process is skinning, and it is in this operation
that delicacy and neatness is required. In commencing, the
loft hinnd i used to part the feathers, exposing the skin from
the apex of the breast bone to the tail. With the scalpel
held like o pen, o free incision is made between these points,
as shown in Fig. 8, eare being taken to divide the skin only,
withont cutting into the flesh, The skin is then pressed
apart, and oatmeanl dusted into the eut, in order to absorh any
flulds which may eseape.  Careful lifting of the skin clearof
tho flesh follows, until the leg is renched, when the scalpel
is again used to disarticulate the thigh joints, T'he bone of

hours, so that the body may have ample time to stiffen and |
It is well during this period to in- |

$5.20 per Annum
Postage prepuld.

back the skin, and the meat removed. when the bone is re-
placed, aud the other thigh treated in stmilar manner,

The skin is next detached, to the wings, whichare cat from
the body at the joint next the same, and the bones scraped
cloar of weat. Then the nee: is divided, »so that the skin
with the head attached, can be pesled from the entire hrul\:
olear to the root of the tail. The last is bent toward lh-t-
back, with the left hand, the finger and thumb keeping down
the detached parts of the gkin on each gide of the vent, A
doep ent is then made across the latter until the back bone,
near the oll gland ot the root of the tail, is exposed., Sever

onch thigh is then exposed for its whole length, hy pushing

the back bone at the joint, This detaches the body, which
way be removed and thrown aside, while
the root of the tail, with the oil gland,
is left. Great care is needed in this ope-
ration. as, if not enough bone be left at
its root, the tail will come out;: but all
feshy matter should be neatly dissocted
away.

The neck now requires attention. This
necd not be split or in any wise cat. The
skin is merely pulled over the flesh, as
u glove is removed from the finger, until
the skull is exposed and appears as in
the sketch, Fig. 4. With the point of the
kuoife, remove the ears: and on reaching
the eyes, carefully separate the lids from
the eyeballs, cutting neither. It requires
very delicate and slow work at this point,
80 a8 not to injure the eyelids, Then
serape out the eye cavities, and cut away
the flesh of the neck, removing, at the
same time, 8 small portion of the base of
the skull. Throngh the cavity thus
made, extruct the tongne and brains, and
after cleaning away all fleshy matter,
paint the eye orbits with arsenical soap,
and stuff them tightly with cotton. Care
should be taken not to detach the skin
from the bill, as it is necessary to leave
the skull in place. Finally, fill the in.
terior of the skull with tow, after coat-
ing internally with the prepared soap

Cotton, it should be understood, will
not answer as a material for stuffine anv
portion of the body through which_ sub-

sequently, it may become necessary to

pass needles or wires. It packstoo hard,
and therefore tow or excelsior
employed.

The skinning operation being now com-
pleted, the stuffing is next proceeded
To prepare for this, the bird,
fore being skinned, should have been
as to its girthabont the
body, and second as to its length from
root of tail to top of skull, following the
From these data an
artificial body of the right dimensions is

t ke

with. be-

measured, first

shape of the form.,

constructed and inserted as follows: On
a piece of straight wire, equal in length
to the measurement men-
tioned, a bunch of excelsior is secured by
winding with stout thread.
This bundle, which is represented in our Fig. 4, is molded
ton shape resembling that of the bird’s body, and its
girth is regulated by the similar measurement already ob-
tained from the bird itself, As will be seen, it is attached at
the end of the wire, the long protruding portion of which

=\ J
3

\ \ \
Qg P\ ¢
= =09

)
N

last above

repeated

Fig 3. —SKINNING-THE FIRST INCISION.
serves as a foundation for the neck, The ostremity of the
wire is clipped by the pliers toa sharp point, and then foroed
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lly apward through the skull, on top of which it s
od flat. Cotton batting is then wound about the wire
‘betsween kull and body, until sufBciont thickness is obtained
to fll the skin of the neck. The position of the various
parts at this point is represented in Fig. 4. Painting the in-
#ido of the skin with arsenical soap follows, and then the
skin 18 drawn back s0 s to envelopo tho false body, and &
neodlo and thread is thrust through the nostrils to make a
loop for convenience in handling.

The finest pair of forceps ia employed to pull the eyelid
skin into place, to arrange the festhors, and to pull up the
cotton in the orbits so ag to stuff the cavities out plumply.
More cotton is next pushed down the throat until the same
{s ontirely filled (Fig. 5). Two pieces of wire—quite stout for
large bird—are then sharpened at one extromity. Taking
tho wire in ono hand and guiding it with the other, the
operator shoves it into the leg, from the ball of the foot up
alongside the thigh bong, the skin being turned back for the

Fig. 4—MODE OF ATTACHING THE FALSE BODY.
purpose. Cotton is thon wound about both wire and bone,
in onder to fill the thigh out naturally, and the same process
is repeated for the other side. The ends of the wire below
are left protruding in order to support the bird on a perch,
if such be desired. The upper ends are pushed clesn throngh
the artificial body, from below up, and clinched on the upper
side. This secares the legs, which are afterwards bent in
natural position (Fig. 6).

The bird can now be get up, that is, the wires stretching
out below the claws can be wound about & perch or pushed
through holes in a board and clinched on the under side. In
the latter case, it will be necessary to spread the claws and
fasten them with pins. For small birds, the cut in thebreast
need not be sewn up; a chicken or larger fowl will require

Fig. 5.—FILLING THE THROAT.

& few stitches to hold the edges together, If the tail feathers
are to be spread, a wire is thrust across the body and through
each feather, holding all in the proper position. The wings
are then gathered closely in to the body, and two wires, one
from each side, are pushed in disgonally from up, down, and
through the skin of the second joint (Fig. 7). The wings are

thus held, and the wires, as well as that through the tail, are
A touch of glue within

left protruding for an inch or more.

Fig. 6—STCFFING THE LEGS,

the eyelids prepares the latter for the eyes. Theso must be
purchiased from taxidermists, but for small birds common
bluck beads will apswer, If plain gluss beads can bo ob.
tained, by the sid of & Jittle paint the student oan ensily
imitate the eyo of & chicken. Alter tho eyes aro insortoed, n
sharp needle is used to pull the Jids around thom and into
place.

Seientific Qmerican,
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The operator must now, with a fino pair of farcops, carc.
fally adjust the feathors, smoothing them down with a large
camel’s hair brush. This done, thread must bo wound over
the body very loosely, beginning at the lead, and continu-
ing until all the feathors aro securely bound. The bird is
then left to dry for a day or two, when the thread is re.
moved, the ends of wire cut off close to the body, and the
work is complete.

Stuffing animals sequires less delicacy and care to avold
injuring the eXin than with birds, but necossitates a closer
knowledge of the form and natural position. The mode of
skinning and stuffing is the same, except that the neck Is cut
down, as the head cannot, of course, be drawn through.
This last is also the caso with ducks, woodpeckers, nnd other
slender-nocked birde.  In proparing deer's hewds and antlers,
the skull is best taken in, a8 it ¢an be secured on a piece of
wood, on which the nock can be built up. In skinning the
head, the incision should boe made on the back of the neck,
and care should be taken complotely to fill all cavities of the
skull.

Fig. 7—THE DIRD PREPARED FOR DRYING.
We should advise amatcurs in this interesting art to en-
deavor to give an aspect of life to their productions, by
grouping them or placing thom in odd though natural posi-
tions. For instance, a chicken can be ensily placed as in the
sot of picking up food or crowing—nny position will be bet-
tor than stiffly standing erect. Similarly unimals can be re-

group, now in the Central Park Museum, this city, represent-
ing an Arab mounted on a camel and attacked by lions, will
exemplify our meaning. All the animals in this group are
superbly prepared and placed, though, of course, such a
work requires a skilled naturalist as well as taxidermist.
We are indebted to Messrs. Ulrich and Riedel, taxider-
mists, of No. 16 North William street, this city, for the
practical suggestions above given.

Sir Charles Lyell.

‘We regret to announce the death of Sir Charles Lyell, a
veteran scientist whose lubors in the field of geology have
gained for him universal renown. He was a native of Scot-
land, and was born in 1707; and he graduated at Exeter Col-
lege,Oxford, where Dr. Buckland (afterward Dean of West-
minster, and father of our contemporary, Mr, Frank Buck-
land) was Professor of Geology. The personal influence of
Dr. Buckland, one of the most successful teachers who ever
imparted a charm to an abstruse science, probably turned
Lyell’s attention to geology, he having commenced, on leay-
ing the university, tho study of law. In his twenty-ninth
year he published his first paper,*“ On the Recent Formations
in Forfurshire, Dorsetshire, and Hampshire.” His fame as
a writer was rapidly schieved, the scientific world at once
recognizing his pationt and laborious resenrch, and his mas.
terly and Jucid method of exposition, His “‘Blements of Go-
ology” and ‘“The Principles of Geology” ure his two most
valuable works, and ure known ns acournte and exhaustive
text books; while his more recent volume, *“The Antiquity
of Man," is perhaps the most important contribution yet made
to that branch which connects his favorite scienco with the
whole problem of the Universe and its origin,

Sir Charles traveled much in this country and Canada in
1841, and a very interesting book on our geology was pub-
lished by him soon afterwards, called * Travels in North
America,” a gecond volume being the result of subsequent
investigations made in 1845, During his first visit, he gave
a course of lectures on geology in Boston, Mass. He served
twice ag President of the Geological Society of England, and
departed this life full of honors and distinetions bestowed
upon him by learned societies in all parts of the world.

New York Sclenco and Art Assoclation,

This institution, at its last regular meeting, elected for
President, 8. Irenons Prime, D. D, ; Vice Presidents, B, P,
Rogers, D. D., Howard Crosby, LL. D., Professor D. Q.
Eaton, Henry Day, W. P. Titus,

Its course of lecturos this winter has boen vary brilliant
and every one of them attended by crowded assemblies, 'I'lu:
Association gives the locturos frecly to tho publie, its only
object being the diffusion of useful lcnowledge. To this en:.l
it invites learned and able men to discourse to the peoplo on
topics of commuanding interost, and the multitudes desirous

of bewg mstructed show that thesw eftorts are appreclated

presented attacking prey, fighting, or playing. A very fine | G
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THE NEW RULE OF THE PATENT OFFICE.

Contrary to the uniform and long-established practice of
the Office,the Commissioner has recently promulgated a rule
that hereafter no rejected and abandoned application shall be
a competent reference on which to reject an application fora
patent. A person may now hunt among the models of re-
jected applications,to which free access is allowed ; and if he
finds anything that has never been patented, or described in
a printed publication, or gone into public use, he may—if he
can bring his conscience to the sticking point for making the
necessary affidavit—obtain a patent therefor which will be
good and valid against all the world for seventeen years.
It is true that an affirmation, showing that he had derived
his knowledge of the inyention in the manuner just supposed,
would defeat his action for infringement ; but such proof can
rarely be obtained.

The patent law denies a patent unless, among other re-
quirements, the thing patented was ** not known or used by
others in this country " prior to its invention by the appli-
cant; and after the patent is obtained, it may be defeated by
showing that the patentee ** was not the original and flrst in-
ventor or discoverer of any material and substantial part of
the thing patented.” A quarter of a century ago, Judge
Cranch hnd decided that an invention was completed and re-
duced to practice when, by weans of models, drawings, and
other descriptions, it wasset forth in such terms that a per-
son skilled in that partioular art could reproduce the inven-
tion sodescribed.  When this was done, therefore, in an ap-
plication for a patent, the invention was Anown in this coun-
try, and no other person could aftorwards be,the original and
Jirst inventor thereof.

The rule embodied in this decision has governed the action
of the Patent Office ever since, until tho recent change. A
rejected application was therefore regarded ns just as good &
reference on which to reject a new application as s patent
itself would have been. The importance of preserving
nrranging the files, modols, and drawings of all rejected ap-
plications was thorefore manifest.

The business of the Office bhas grown up chiefly nnder the
rule above referred to, and the education of the practitioners
thoreln has been shaped accordingly. The change of the

rule, without any cerresponding change of the statute, natur
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ally created no little surprise and aroused a feeling of disap
proval in our minds,

Bat upon reviewing the action of the Federal courts on
this subject for several yoars past, wo find that they have
been gradually drifting away from the rule laid down by

Judge Cranch, and the views of the inferlor courts in this re.
spoct have finally boen sanctioned and confirmed by those of
the Supreme Court of the United States. We are far from
being the advocates of what Mr. Jofferson used to denomi.
nate judge-made laws.  We believe that the proper duty of
the judiciary is to give offect to the statute, according to its
fair intent and moeaning—leaving to the legislative depart-
ment the duty of correcting whatever may bo thonght amiss
in the law s it oxiste,  When the courts overstop this rule
and undertake, by construction, to chunge the statute into
what thoy think it should be, they launch forth upon n sea
of uncertainty, and find thomselves the authors of unnoces.
sary difficultios for which thore is no adequate compensation.
Differont judges will have different views of expediency. No
one can tell into what shape provailing doubts will finally
crystalize. Tho most intelligent members of the profession
find thomselves incapable of giving reliable opinions, and
property in patents bocomes to n needless extent a gambling
contrivance. To us it hos always seemed as though the
raling of Judge Cranch, above reforred to,was in substantial
accordunce with the statute, and that, if thonght erronsous,
un act of Congress was tho proper remedy, especially after
it had besn so long recoguized and acquiosced in by the
Offco.

But the ultimate decision of the courts is the rule to be
obsorved in administering these and all other Jaws. What-
over may be our individual opinions, the great court of Inst
rosort must be regarded as being endowed with judicial in-
fallibility so far as our own subsequent aoctions are con-
corned, The rule of the Patent Office should be made to
harmonize therewith, and the Commissionor was bound by
his duty to act accordingly. This he scems to have done
by the establishment of the rule we have been considering,
and to which the conduct of all Interested partics must be
made to conform.

This rule will to a great axtent dispense with the necessity
of preserving the filos,models, or drawings of abandoned ap-
plications, or at all events of leaving them open to public in-
spoction.  Until the applications are abandoned,the provious
rules of tho Offico preserved them in seorot, After their
abandonment, they can hardly be needed for any commmenda-
ble purpose, and perhaps thelr preservation might be discon.
tinued altogsther, to the great relief and convenience of the
Office. With this matter, however, we do not intend to med-
dle at present. 5

PISCICULTURAL PROGRESS,

That fish calture is evidently destined to become a8 much
a settled pursuit ss stock raising, we believe its past pro.
gress, as well as its prospeots for the future, leaves no reas-
onable doubt. The success which has attended the efforts
of the pablic-spirited gentlemen, who, for several years, have
devoted their time and studies to the indastry, is certainly
very flattering, and an sbundance of the finest and most del-
icate of game fish, in almost every stream and brook suitable
for their development, appears now to be dependent mainly
on the degree to which individuals will interest themselves
in procuring the necessary spawn. This, through the new

apparatus, which we illustrated last week, is
reduced to so simple and easy n proceeding, that the means
for populating otherwise waste waters is to be obtained
merely for the asking, or at most attended with an expense
intrinsically trivial, and entirely inconsiderable in compari-
son with the benefits to be

We took occasion recently to speak of the landlocked sal-
mon as an excellent fish for stocking streams. There is an-
other species which is worthy of equal commendation, and
which is, besides,especially sultable for streams preserved for
sporting purposes. We nllude to the grayling, the natural
habitat of which in in streams in Michigan, flowing into the
Lake. This fish haw, durlog the past year, boen successfully
haotehed in New York Btate, It ¥ not so good eating us
trout, but is not at ull inforior us o sporting fish. It is easily
kept in good condition, and doen not require so much food as
the trout, and it is in season while the trout is not. The
grayliog spawns in April and the trout in Novembor.

* " Mr. Both Green, howover, adhores to the belief that trout
4 the only fish with which to rostock worn-out streams, and
lie states that In no event ean grayling and trout be reared in
vho same waters,

Mr. R. B. Roosevelt, Prestdent of tho American Fish Cul.
turlsts' Assoclation, at tho recent annual meeting of that
body, briefly recountod progress during the past year, in his
opening address, Shad have been puton the Pacific const,
and eaptured in Sacraments river where they have never bo-
fore boon tuken. So,alno,bodies of water previously destitute
of fish have beon well filled with salmon trout, white fish,
and various varioties of bass, Exporiments are in progress
with relation to the sturgeon, and it is belleved that this val
unblo snd large fish may be successfully artificially hatched

NATURE'S EFFORTS,

1 Nuturs pat not forth her power, abont the opening of
the flower, who Is it that could llve an hour?"

Bo argues ono of Tennyson's ** Two Voices," anent the
* wtirring of tho blood " which makes youth ambitious of
gwont deeds.  As pootry it bs admirable, it lying in the prov-
fuce of postry to personify all things, Nature not oxcepted.
As proso, it would be less commendablo; as Scienco, uttorly
sntoleruble. Yot men who think themselves sclentific not
unlrequently ludulge In oxpressions In the same strain, which,
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if they mean anything, mean that the sggregate of phenom-
ena to which we apply the term Nature is capablo of willing
and choosing, and of adapting special moeans to wpecial onds—
u palpuble absurdity.  Curiously, too, such language Is often
indulged in by those who deny the fmplied divinity of Na-
ture, and recognize no controlling intelligence behind the
veil,

An instance occurned the other wvening: A more than nsa.
ally thoughtful physician was speaking about the large
flll\ﬂy of small childron, left orphans by a consumptive pa-
tient just dead ; he said: * That is the usual way ; those least
worthy of perpotuation—those who have least to transmit to
their offspring—wmualtiply the most, Men know thut they are
lowly dying of an incurablo disense, and thut their children
are almost certain to inherit 11 baluneed bodies and untimely
death; yot they multiply to the last, Just ns plants when
struggling under unfavorablo conditions invarisbly ran to
seed. It seoms,” ho continued, ** g though Nature, con-
scious of Impending defeat, threw all Ler available foree in
the direction of seed, to increaso tho chances of perpetuating
the stock."

Weo have lttle faith in the theory which ascribes Infinite
perfection ta Naturo; in most cases, things are as they are
stmply bocause they could not be much worse and exist ; still
we should shrink from an interpretation of the facts of life
imputing, ko our friend’s theory, infinite foolishness to
Nature. The under dog in the fight may be an object of
pity. From a human or humane point of view, Lo may be a
proper subject for nssistance.  But to expeet Nature to inter-
fere in his bohalf would be as unreasonable ns to expect her
to make a special effort now and then to help water to run
up hill. If the fittest survive—and that is the natural order
—the least fit must go down and stay down,

But do not the frailer sort seem to multiply oxcessively, as
our medical friend asserted? To a great oxtent they do; but
that does not necessitate his interprotation of the fact, That
simply involves the same fallacy which a prominent sanita-
rian exemplified in his explanation of the fact that, in the
poorer districtsof great cities and in other places, ns in rural
Russis, where ignorance and poverty abound, the birth rate
is relatively excessive. It shows an effort of Nature, ho said,
to make up for the unsanitary condition of such places, and
the consequent waste of life in them: In other words, the
death rate being excessive, the birth rate has to be corres-
pondingly great to enable Nature to keep hor soed up in the
matter of population. Of the folly which Nature would ex-
hibit in thus choosing the worst possible ground for fighting
her assumed battle with death, he =aid nothing,

It wes easy for a more logical and sensible observer to turn

the tables entirely by calling attention to the fact that the
excessive death rate, observed under such conditions, is the
consequence and not the cause of the excessive birthrate.
A high birth mte implies rapid child-bearing, exhaunsted mo-
thers, ill.cared-for children, and many deaths in {nfancy—
the invariable source of a relatively large death rate; and the
same unthrift and ignorance, which result in poverty and
overcrowding In unwholesome tenements, are very apt to
manifest themselves also in improvident child-bearing with
its fatal consequenoes,

Ax in this, so in all other similar cases, the moment men
begin to indulge in the seductive habit of attributing inten.
tion, purpose, design, or what not, to the drift of phenomena,
that moment they turn their eyes from their real connection
and delude themselves with vain imaginings.

RUBBER TIPPED PENCILS.

On Jualy 28d,1867,James B. Blair obtained a patent for a rub.
ber head for lead pencils, claiming, as & now article of manu.
facture, ** an elastic erasible pencil head.” The patent was
acquired by ** The Rubber Tip Pencil Company,” who pre-
tended that the patent gave to them the exclusive right to
make rabber heads for lead pencils and ander threat of legul
proceedings against all who proposed to make such articles,
they prevented competition, obtained a largo business, and
soon grew wealthy. A fow stationers, however, ventured to
dispute the broad elaims of the Tip Company, and a suit
finally eameo to the United States Cirenlt Court for trisl. The
defendants allegod that the rubber head clalmed by the
plaintiffs was simply a bit of rubber with a Lole in it, on
which u patent could not bo sustained. The court took the
samo view, and decided that the patent was Invalid.  An ap-
ponl was then taken to the United States Supreme Court, as
will be seen from our roport on another page. The Supremo
Court affirma the provions decision, thus complotely rub-
bing out the absurd claims of the erasible pencll bhead Tip
Compuny,

WASTE LAND AND FOREST CULTURE,

Aftor a contury spent In spoiling our woodlands, we are, as
a people, slowly awakening to the fact that the chief end of
man is not to eut down trees.  Weo are bogloning to learn
also that, so far from being incompatible with forests, per-
munent civilization Is impossible without them, that the
troo slayor's ambition to bring the whole lund under tillage
would result, If successful,in making tillage a waste of lubor
through climatic disturbances, Alternations of drouth and
deluge, blighting haats and blasting colds, have ever been
the penalty for genoral forest destruction ; nnd many a land
onee fortile 18 now a desert for this causo nlone. Indeed
woodlands are to climate what the balanco wheel is to ma-
chinery, the great conservator and regulator, without which
all other conditions ure wasted,

There Is probably not a periodical in the country which
has not had more or less to say about the waste of our wood.

lands. The goneral opinion seems to be that wo can recover
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the advantages we have squandered only by the creation of
groat forest resorves, with general commission of forescory
to weo to their protection. Had we s strongly centralized
government, it might be easy enough to carry out such =
schorme nuccessfully.  As things are,we very mueh doubt its
feanibility, oxcept perhaps in regions like the Adirondack
Wilderness, where the soil is unfis for anythiog else, and
where such precautions sre very little needed. Within our
personal recollection, large areas in Clinton and Essex coun-
ties have been twice strippwd of timber by lnmbermen and
churconl burners; yetto-day the same hills are covered with
n thrifty third growth, Where the difficulties of transporta-
tion nre o great, there in little danger that the natural wood
growth will fail to keep paee with the wood catters. It is
only whore Iand hus been cleared and brought under tillage,
or laid wasto by repeated fires, that wpecial effort is required
for the restoration of the forests. The fears that have been
exprossed in rogard to such irreclamable wildernesses as those
of Northern New York are therefore quite gratuitons.

Besides, it Is n general distribution of woodlands, not
local forests, however extensive, that the country chiefly
noeds. The farms of Central New York ure benefited by
groves in their immediate neighborliood far more than by
the forests of Essex and Franklin counties, Still more do
the farmers of the West require frequent spaces of woodland,
to break the storms of the prairies, to regulate the rainfall
and temper the climate, and to meet the local demand for
wood. (Great forest reserves in Michigan or Wisconsin would
help them comparatively little. They should look rather to
local measures for the cultivation of trees; and the most
thut they should ask of government is a Jaw authorizing
townships to compel the gradnal conversion of unused land
into woodland. In every part of the conntry,there are tracts
of land held by individuals or by corporations for speculn-
tive purposes. Very largely such landholders are non resi-
dents, who count on being enriched through other men’s
efforts. While A, B, and C are clearing their farms and es-
tablishing schools, churches, and other conditionsof civiliza
tion, n market is made for the lands of D, who contributes
nothing to the advancement of the new society, et gains in
the end perhaps more than the actual settlers. It would be
no injustice to him to make him do his part towards the
building-up of the community through whose labor he is
made rich; and there is no way in which this could be more
surely sccomplished than by compelling him to planta por-
tion, say one tenth, of his idle land to trees every year,
There wonld be no injustice in this, for the growth of the
timber would sdd year by year to the walue of his
investment, while the resident community would be benefited
by securing a local supply of fuel and lumber with all the
climatic advantages of abundant woodland. The settler can
ill afford to wait twenty or fifty years for the maturing of a
crop; the speculstor on the other hand, who is simply bold-
ing the land for its ‘“unearned increment,” can well afford to
have a legitimate increment in timber growth slowly swell-
ing the value of his investment. The necessity of planting
might limit his purchases, but it would scarcely limit his
profits in the end.

In all the older States, there are vast areas of waste land
owned by railway companies and other corporations, much of
it of little value for plow land or pasturage, yet well suited
for the growth of wood. The milway companies are in the
habit of sending to the remotest parts of the country for
ties, when, by the exercise of a little forethought, they might
grow them more cheaply at home. It would be to their ad-
vantage in the end, as well as a benefit to the community at
large, if they were compelled by law to do so.

8o too in mining regions, as in Pennsylvania, where miles
and miles of mountainous country have been stripped of tim.
bor and scourged by fire until nothing remains but black
ness and desolation.  With their abundant riches under-
ground, the great coal companios can afford to neglect the
land sbove; but the State at Jarge cannot long afford to let
them do it. Such waste of woodland has brought ruin to
every country thut has permitted it; and if the owners of
the soll will not restore its natural covering through en-
lightened solf-interest, tho inhabitants of the State will have
to Interfere in self-defence.

4 O e
Fall of a Meoteorie Stone,

Tho Z¥mes has ulready made mention of a brilllant meteor
that was seen at Towa City and other points in Central lowa,
on the evening of Fobruary 12, at half past ten o'clock. Ita
course was from southeast toward the northwest. It was
apparently sbout half the diameter of the moon, and accom-
panicd by a beautiful train.  The color and vividness wero
about like that of molten tron.  While In view it wuas seen
to soparnte into many fragments, and, after about three
minutes, tho roports of three explosions were distinetly
heard. One of the fragments scems to have fallen about
three miles south of the village of West Liberty., An ob.
server near that point says: ““For fully a minute the
heavens were lighted by the flerce glare of the swiftly de-
soending fire ball; and when it struck, the earth shook as
from an earthqoake for miles around, and the nelse of the
concussion was heard by the people of Grinnell, 95 milea
away, The flory ball, striking terra firma in s largo open
field, frightened residents fn the viclnity half out of their
wits, 1t sank fifteen foot into the ground, und left a hole
of thut depth and ten foet in diameter. For hours it con.
tinued to wplt forth flame, omeklo, sputter, smoke, and oe-
canionnlly discharge loud cannondike reports, to the infinite
terror of the peoplo in that vicinity, Nono dared approsch
whilo this miniatare voleano continned in action; but with
the cossation of life, hundreds gathered around to Investl
jnte the wondor,"—Dubugque Times, February 19,




o i ot et

162

IMPROVED ANIMAL TRAP,

The moment welooked at the model of this invention, we

thought about pirates, Not that we menn to insinuate that
thero i any bond of gonngetion betwoon buceancers and rat
traps—romanco forbid such base comparisons! But when we
sAW an apparatus in which the unsuspecting animal is be
guiled 1o walk along o troncherous pathway, which sudden-
ly turns » somworsault and deposits him, bofore he has any
time to remounstrate, in some unkuown region beneath, wo
wore reminded of the polite requests, on the part of the big
whiskered gentry, which resulted in their captives promena.
ding to the end of a plank, from which they failed to re-
tam. The Inventor says that this trap will fix any animal
in oxactly that way, any animal,
moreover, from a mouse to a buffalo.
Although a mouse might stand such
treatment sud not need subsequent
repairs, wo doubt if a buffalo would.
In fact, we think that the average buf-
falo, after gloriously coasting down
the end of & plank inton yawning
chasm, would experience such a gene-
ral disorganization s to render him of
no further utility whatever as a buffa-
1o. Still he would be caught, and that
is exactly the object of the trap, to
the representation of which, as ap-
plied to rats, we devote the annexed
illustration.

The deluded rodent, shown on the
loft, takes the high road leading to
destruction via the pivoted platform,
A. In cheerful anticipation of a feast,
he proceeds to the inner extremity of
said platform and tackles the ban.
quet, nnd probably places his paws on
the swingiog piece, B, Either touch.
ing the bait, B, or meddling with the
swinging piece is, on his part, an un.
fortunate mistake, as the effcet is to
push back the curved catch, C, and 50 release the lower ex-
tremity of the latter from a lug, D, by which said catch
supports the end of the platform. The victim’s weight then
overbalances the lead on the opposite extremity, and he im-
medintely loses interest in the bait and devotes his mind to
jabbing his claws into the platform with the vain hope of
making his abrupt departure look as if it were less involun.
tary. Eventually he finds himself in darkuess beneath,
from which he may, at his convenience, emerge into the cage
like apartment above, and regale himself by watching his
relatives served in the same manner, or he may find profita.
ble food for thought in speculating over the neat arrange-
ment of the counterpoise or weighted end of the platform,
which, after the victim is deposited, brings the latter back to
a level position, when the catch again engages with the sup-
porting lug, and the trap is ready fornew prey. We doubt,
however, if his conclusions would accord with ours, name-
ly, that the trap is a very ingenious and useful little device;
he might receive the further information, that it was paten-
ted August 25, 1874, and that State, county, and township
rights are for sale, with disgust, and undonbtedly he would
anathematize Mr. John Dildine, of Limestoneville, Montour
county, Pa., who is the inventor to be addressed for further
particulars,

THE MANTPULATION OF PRUNIKG.
Lindley truly says: “Pruning is the art of scientifically
removing certain branches, or parts of them.” But except

by well oducated and experienced gardeners, it in seldom,
M ever, properly performed.  Unless the operator thorouglh-
Jy understands the prineiples upon which it is baged, and
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her own courge, as less Joss will then be ineurroed and losy
injury done, By ignorant men the simple operation of cut-
ting off a shoot is almost always done in an injurions way,
Some munke a long ‘‘slivering cut,” as in Py, 1. Hero tho
cut s begun too low down and is carried up too high, expo-
ging the back of the bud to the weather and either killing it
outright or causing it to make n feolle or wonkly growth,
Others, as in Fig 4,cut ‘' to the |||||ck." |H’0(l|l(‘hlﬂ the sama
ovil effects. To avoid this, some make ““snng cuts "—be.
ginning the cut on the same sido of the shoot as that on
which the bud ix placed, and thenco sloping upwards from
it, a8 in Figs. 8, 4, and 6. This necessitates going over the

work a socond time to remove the snags after the bud has

DILDINE'S ANIMAL TRAP.

made a growth, as the young growth cannot cover the dead
snng.

The proper cut is shown in Fig. 6. It is called the “clean

cut,” and is made by cutting at an angle of 45°, beginning at

the back of the bud, and finishing slightly above it. When

pruned in this way the wound readily and rapidly heals, and

commences to be covered with new wood as soon as the

young bud pushes into growth. Praning should always be

done with a keen-edged

knife, holding the shoot

in the left hand, and

muking one sharp,

quick draw, The knife

is a far better instru-

ment with which to

perform the operation

than proning shears

and scissors, as these

necessarily bruise the

bark, at least on one

side, Shears or scis-

sors may do for rose

bushes and common

shrubs; but for grape

vines, frait trees, and

greenhouse plants, the

knife is the only pro-

per instrument. Many

persons advocate fail

and winter pruning,

but we think it will

be seen, by referring

to our engraving, that

the exposure of the

bud, after pruning, to

the drying cold winds,

the severe frost, and

the effects of sleet and

snow, cannot but be

injurions, and will

@ either kill or greatly

wenken it. Such has

been our own obserya-.

tion. Hence, we recom-

@ mend that the opera-

tion be delayed until

the middle of Fobrua.

ry, and performed be.

tween that time and

the middle of March,

The apple, pear,

plum, and cherry, as a

general rule, lwurunly

on two-year-old wood,

or on spurs from older

wood, The young wood

should, therefore, be

shorwened back but lit-

tle—say one third, or not moze than one half—as otherwise

it will expond its strength only in forming new wood. We

have seen numerous instances in which, beeauso of the ig-

norance of the pruner, o pear tree, for instance, hag had o

top ag thick as n broom, and borne searcely any fruit, boe.

cause the young wood had been cat baclk, year after year, to

three or four budys, The tree should always bo ('nc;.mragcd

Fig. 7.

the proper mode of operation, it iy better o let Nature take

to commence bearing ng oon as possible after planting; ay

this las a tendency to provent excossive growth, and asftjy
then comparatively ensy of control, nnd will not require
much pruning. The object of the pruning I8 to prevent the
hend becoming too thick, and to induce the formation of fruiy
spurs. The Morello cherry bears its fruit chiefly on lagt
venr's wood, and should therefore never be praned back ga.
.\'cn-ly. As o role, all cherries should be but .pu—]‘ﬂy
pruned, as the use of the knifo haw o tendency to cause then
to gum. Fig. 7 represonts the growth of the wood of gy
apple tree, showing a bearing spur on the three-year.old
wood, the blogsom bads on the two-yenr-old wood, and the
loaf buds on the last year's growth. In this, a @ @ a repre.
gents the fruit buds, 52 b the leaf buds, and ¢ the sear from
the fruit borne the last year. When,
in the course of time, the spurs of any
of these trees become too long,
must be shortened back to the eyes
near their base, They will then throw
out a new set of spurs.

The peach and the nectarine beap
their froit on the last year's wood,
Henee all the pruning they require is
to eut back this wood about one third
of its length, thinning out all super.
abundant wood, but retaining enough
in the center of the head to prevent
the mass of the fruit being borne to.
wards the ends of the branches, in
which ease the branches may break or
split with the weight, to the great in.
jury of the tree. As the trees are
thrifty growers, a little consideration
will direct us how to obtain a symme-.
trical and balanced fruitful head.

Of all the fruits cultivated by man,
none has been so twisted about, so
tortured, by systems of training, pru-
ning, and feeding, as the grape vine,
‘Were it not possessed of a constitu-

tional vigor and a power of recupera-
tion common to few, if any, other plants, it would long since
have disappeared from cultivation. The books that have
been written about it would make a small library. Bach au-
thor inveighs against every other system of training or prun-
ing, and declares his mode the only correct one, and it alone
the one which should be universally adopted. Each forgets
that the vine grows and produces fruit in almost every soil
and climate, whether on the rocky sides of mountains where
the thermometer goes down to zero, or upon the alluvial sa-
vannahs of Demarara, and subject to its equatorial heats.

While the vine produces its fruit on the new growth of
the current season, the main requisite for its successful enl-
tivation is the formation of moderate-sized, healthy, well
ripened wood of the previous year—such as will furnish one
or more strong eyes for thenew year's growth. All the sys-
tems of training and feeding that have been invented have
this object in view, and all the various modes of pruning re-
solve themselves into the procuring of two eyes or shoots—
one for the production of wood for future use and the other
for the immediate production of fruit. This is best brought
about by the spur method, in which a shoot from a strong
cane has been pruned back so as to produce two shoots, only
one of which was allowed to produce fruit the last season,
as shown in Fig. 8. Here the upper shoot was the fruit bear-
er, and the lower one not allowed to bear. Now we cut back
the upper one on the line @, and the lower one on line, d.
From the bud on the lower shoot will come a fruit-bearing
shoot for the current season, and the bud, b, will make a
growth shoot to produce fruit the next year. The present
lower shoot will then be cut away, as the upper one has now
been—and so on year after year. If the bud, b, should be
developed at ¢, instead of in its present position, it will make
no difference, asin all probability a bud will be developed on
the upper side, next year, from which to get a growth shoot,
the one beyond it making a fruiting shoot.

Pig, 8.
In u single article we can only give a few hints, or & gé
neral outline of how the operation of pruning should be

performed.—2"%e American Garden,
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NON-FREEZING FPLOAT STEAM TRAP,

Every practical engineer is familiar with the requirements
of a perfoct steam trap, which are as follows: It must liber.
ata the water of condensation from steam heating surfacen,
under all pressures and at all temperatures, draining one
foot or a thousand feet of pipe with equal facility, withoat
being regulated or adjusted ; it must allow no steam to
escape; it must be frost.proof ; and it must be so arranged
that it may bo readily cleaned without disturbing the ma
chinery.

The devico now under considerstion, patented Soptembor
20, 1874, by Mr. W, H, Jonkios, of Philadelphia, Pa., was
used at the Iate Exhibition of the
Franklin Institute; and it dealned, wo
are informed, the principal portion of
the main steam pipes for supplying
power to drive the machinery. It is
stated by the inventor that it possessos
veonomy, efficiency, and convenience,
which are attained by the construction
hereafter described.

It is constructed on the float principle
Stoam enters the trap at A, and, with
the water of condensation in the plpes,
will pass through the filter, C, leaving
there the scale and dirt. When suffi.
cient water collocts in the case to ralse
the float, M, the lever, (i G, fulerumed at
F, and the valves, O O, connected to the
lever, G, at I, are also nised, allowing
the water to pass into the outlet, L. As
long as the water runs into the trap, the
valves, 0 O, will remain open; but if
the supply stops, they will closo, until
the wator again reaches a point onab
ling it to raise the float, M. 1In the upper part of the case,B,
the lugs or flanges, E E, support the perforated wrought iron
sheet, D D,upon which rests a filter of fine wire gauze. This
is so arranged that, by removing the bonnet or plate, H, the
filter may be taken out and cleaned without disconnecting the
pipes, or otherwise disturbing the machine. The float, M,
hns an opening at the top; and by means of the tube, N,
this opening is transferred to within an eighth of an inch of
the bottom, The tloat, being thus subjected to the same
pressure within as without, cannot collapse, which permits
its being made of very thin material, and thus renders it
more buoyant, and the inventor states that it cannot become
water-logged; since, if a quantity of water collect in it, the

1
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l variation of pressure ordinarily ocourring would at once re

move It through the tube. The float being spun  together
and made entirely without the use of solder, is not affected
by heat, The balanced valves, O O, and the counterbalanced
valve, R, and thelr seats, P and /A respectively, are made of |
the best hrase, and so arranged that they can be ground in
without the trap belug removed, or the lower hadf of the
ease disconnected from the plpes. The valves, O 0O, being
nearly balanced in upward and downward pressure, & large
outlet ean be operated by a small float, this belng o decldod
point of mdvantage in this trap,

The counterbalancod valve,

R, 1s connected to a lever fulcrumed at K, and extonding to

JENKINS' AUTOMATIC STEAM TRAP.

the iron ball, 8, When thers is no pressure within the trap,
the weight of the ball, S, will keep the valve open. When
steam is turned on, the air in the pipes and case will pass out
through the port of the valve, R. When the pressure in.
creases to 3 1bs, per square inch, the valve will close and re
main 8o until the pressore is removed, when it will open by
its own action, allowing the water and steani to pass out,
leaving the case dry and hot, and thereby rendering it im.
possible for uny water to freezeo in the trap. In orderto set
the trap in operation, connect the pipe to be drained with the
inlet, A. Attach to either end of the outlet, L (plugging up
the other end),the waste pipe. Theinventor assures us that,

when properly connected, the trap requires no attention ex-

w

o

cept cleaning st Jong intervals, as thers is no chance for af.
fecting its sction from without, thus securing it from being
tamupered with. It is manufectured in three sizes, No. 0 to
drain up 0 2,000 feet of one ineh pipe, No. 1 for 4,000 feet

| one inch pipe, and No. 2 to dmin up to 20,000 feet of one

ineh pipe,
For further particulars, address Messrs. Jonkins & Kern,
228 Church street, Philadelphis, Pa

House Dralnnge,

At the Sanitary Conference recontly held at Birminghasm,
Eng., Mr. Walton read n paper on the oljects of the Artl.
wans’, Laborers’, and Genoral Dwellings
Company, one of it essontial purposes
being the eroction of Jow-rented houses
in which every attention is paid to insure
the best sanitary armangements,

In making the drainage of their houses,
the company lovariably, and as s fixed
rule, avoid carrying the drains under any
portions of the houses. Instead of this
s drain is arranged at the backs of two
rows of houses, running lengthwise in
the gardens, and into the maln dmin,
The drain pipes are lead from the backs
of the houses instead of beneath them
and hence into the street, as is generally
done in all after modes of house drain-
age. This plan they have earried out in
the houses they have built at Liverpool,
Birmingham, Salford, ete., and they are
adopting it near London at the Shaftes-
bury estate, where they have already
erected 800 and are constructing 400
more houses, It has been found that
wherever this plan has been adopted, the death rate in these
houses, compared with that of a similar number of ordina-
rily drained houses, bas been much less.

IMPROVED SAFETY GOVERNOR,

The illustration, Fig. 1, shows the above named governor
with & number of improvements, which have recently been
ndded, and are partly explained as follows:

Fig. 1 shows the governor and stop or throttle valve com.-
bined ; the advantage of which will be apparent, as it obyvi-
ates the necessity of the usual clumsy throttle separate from
the governor. The stop valve and sctusating parts are so
constructed as by no possibility to interfere with the govern-

LYNDE'S ACME SAFETY (GOVERNOR AND STOP VALVE COMBINED
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sino smaller may always be ordered, of the Acme governor,

than has heretofore been used, when ealeulating the size of

governer wanted.

Fig. 9 shows the Acme governor (the parts being in
about tho position they take when running) with the auxil-
iary attachment, whereby the variable pressare in the engine
exlinder is used to assist in regulating the engine: thus re-
ducing the variation of speed, botween light and heavy loads,
to a minimum.

1t is well known that a governor, set to run an engine at a
cortain speed whon light, cannot run it at same speed when

full load is puton, without alteration; the engine must go a
little slowor (from three to ten per cent, according to the
governor used) to allow the governor to open its valve. This
difficulty is met by the contrivance (lately patented) named
aboye; it has been well tested and is quite novel, the load
itself assisting to let on steam tocarry it. With this arrange-
ment the engine will run less than one per cent slower, fully
loaded,than when light; it takes no power to run it,and needs
no oiling, ete.

This instrument is constructed on the same principle as a
steam damper regalator, the lever F being held and regu-
lated by & spiral spring, E; its oflice and operation are as fol-
lows: The siphon pipeis attached to the steam chest; and
when the valve, K, is open, the pressure in the sioam chest
will be exerted under a disk of rubber, G, on which stands a
piston, having a center point pressing against the lever, F,
which is set by the nut and spring, D, so that, when the en-
gine is not loaded, it will have no effect on the governor; but
as soon as an increased pressure is felt in the cylinder and

chest by the addition of load, the lever, F, is forced up
against the lever, H, thus helping to open the governor valve
to supply the steam forthe increase of load, without percep-
tible change of speed. Of ocourse as the lond changes, the
pressure in the chest varies also; and the practicability of
this arrangement must be apparent. But itis only necessary
where exact speed is required, or where the desire is to do
the work with the least possible pressure in the boiler,

For full particulars, circular, and explanatory diagrams,ad-
dress J. D. Lynde, 405 North Eighth street, Philadelphia,
Pa.

PRACTICAL MECHANISM.
Noxuer XIX.
SY JOSHUA ROSE.

THE ORANEK.

The crank is & mechanical device, generally employed to
convert a reciprocating into a rotative movement, and has
proved the most simple and effective mechanical arrange-
ment yet devised for that purpose. It delivers all the pow-
er it receives, save and except the usual allowance for the
friction due to its movement, which friction varies according
to the amount of power or load which the crank transmits.
The crank has, it is true, two points in its movement at
which it does not transmit power, and (if an engine crank)
depends upon the momentum of the fly wheel to carry it for-
ward. But at these points the piston does not receive any steam,
hence thers is no loss of the power applied. It is true, also,
that the power applied to the crank pin is always at a consi-
derable angle to the direction in which the pin itself moves:
and this, together with the difference in the distance moved
by the erank and that moved by the piston, during a revolu-
tion of the engine, gave rise to the common error that there
was power lost by the employment of the erank. That snch
is not the case may be demonstrated by the following pro-
positions :

Let us suppose that we have an engine whose oylinder ares
18 50 square inches, and its length or stroke 12 inches; the
erunk, therafore, is 6 inches from centor to center. If the
pressure of the steam on the piston be taken at 11, per
square Inch, and is constant throughout the stroke, the total
steam pressure on the piston will be 50 1bs, ; and as the pls-
ton moves up and down the eylinder while the crank por-
forms a revolation, it is self-ovident that the amount of pow.
er applied by the steam to the piston will be equal to 50 1hy,
moving 2 feot. Now, suppose there is attached to the
crank shaft a pulley 7630 inches in diameter, to the peri-
phery of which one end of a rope is attachied, the other end
suspending & weight of 50 Ibs. The circumference of suoh
s pulley baing 2 feet, it is apparent that each revolution
of the crank will raise the 50 lbs. weight 2 feet, which is
tho exaet amount of power applied by the steam to the pis
ton (sllowing nothing for friction), since the element of time
will beequal in both cases. The radius of a pulley of the
above givon dismeter is 3810 inches, which must, therefore,
represent the average leverage of the crank: that is to may,
s crank, whose length is 6 inches from the centerof the

shaft upon which it revolves to the centor of ity crank pin,
wonld (in order to 1ift the welght an described) require to not
ull roand tha stroke at a levorage equal to 3810 inchos, or ul.
ways in full power, since that is the duty performed by the

In ordor to ascortain, in ag practical & way an possible,
by calenlation and demonstration, the average loverage of a
erank, we may divide the circle described by the crank pin

ng valve, and ean be reground if necessary with as much
nrecision and In the same manner as when first made. The
¢ valve {s a now devioo; and it 5 claimed that, being
steam balanced, a much larger valve than herotofore can be
~ used, thus inereasing lavgely the capacity of the governor.
The noed of this incrensed capacity of valye will be appreci-
“ated by many who have been compelled to purchase a much
larger governor than seemed necessary to ndmit sufficient
steam to the engine oylinder. The proprietor states that a
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Into as many divisions a8 there aro Inches In its rovolution ;
and then, after mensuring the leverage of the crank when it
{s in cach position, we add tho wholoe of them togother and
divide thelr sum total by the number of divisions or polnty
at which such leverages were talen, The quotient will then
Dbe the average leverageof the wliole; and if the result of suchn
caleulntion, applied to g crank of the abovo given dimensions,
gives us 3819 inches, It will demonstrate, If we make noal.
loswance for friction, that the erank delivers all the power it
roceives.

It will suffice, however, to wke nine of such crank posi-

tions (instead of one at every inch of movemont); this will
give a result sufficiently correct for the purposo of illustra-
tion, as shown in Fig. 506, which is drawn to one quarter of
the full size. @ @ represents the circlo deseribed by the center
of the crank pin. The digits, from 0 to 9, on each side of
the above circle, are equidistant points, denoting the posi-
tlons of the crank at which its laverage is taken; nnd the
lines descending from each digit represent, in ench caso, the
center line of the connecting rod when the crank is at that
position. Honce the digits, from 0 to 9, on the parallel line,
I, denote the positions, in each case, of the crosshend end of
the connecting rod.
It Is obvious that, whether the crank stands (at corres-
ponding points) on the right or left half of the circle, the le-
verage will be the same; so that, if we ascertain the lover-
age of the crank at points 0, 1, 2, 8, and 4, on the left hand
side of the illustration, and points b, 6, 7, and 8, on the right
hand half of the circle, it will be the same as taking the
whole nine points on one side of the circle, and will make
the lines of the illustration much clearer. The leverage of
the crank in any one position is the length that a line, struck
at aright angle to the center line of the connecting rod, pass-
ing through the center of the crank shaft, will be. When,
therefore, the crank is at point, 1, the center line of the con-
necting rod being denoted by theline, 1 1, the line, a, repre-
sents the leverage of the crank, and soon through the whole
of the positions. Proceeding, then, to demonstrate from the
illustration, we have :

Posltion of crank Leverago
No, Inches nohes
0 line
1 a 3-8 = 375
23 b 23-32 — brp
3 ¢ 1 1-32 = 1:031
4 d 1 5-16 — 1'312
b e 1 12 — 150
] if 1 1.2 bare ‘= 149
b 7 1 816 = 1187
8 {/ 11-16 bare = ‘687
8802

Here, then, we have 8302 inches as the sum of the lever-
ages of nine positions. Dividing this by 9, it gives us 0:922
inch asthe average leverage, in the experimental illustration,
Since, however, the illustration is only one quarter the full
size of the supposed engine (to which the hypothetical pulley
and weight were attached), we must multiply this 0022 by
4, which gives us 8688 inches as the average (calculated) le-
verage of the crank. To he absolutely correct, this should
be 3-819 inches; and were the leverages taken at a greater
number of points, our answer would be more nearly accu-
rate, because we have one dead point in a total of 9: where-
as, did we measure the leverage at 40 points of the stroke
there would be but one dead point in the total of 40; then
again, each crank movement commenced at the minimum of
leverage, and only attained the maximum on the completion
of the movement, which latter does not, therefore, represent
the average leveragh of the crank during the movement, but
merely the actual levernge of the crank on arriving at each
position. Hence, the greater the number of points at which
the leverage is taken, the more nearly correct will the result
obtained be.

To recapitulate, then, the proposition of the pulley and
weight proved that, in order to deliver all tha power placed
by the steam on the piston, a crank 6 inches from center to
center would require to give, by caloulation, an average lo-
verage all round the revolution of 8819 inches, whereas the
illustration and the accompanying figures demonstrate, by
caleulation, that the crank would develop very nearly tlie

amount, the slight discropuncy arising from the fact that we
have not, in our example, taken o sufficient number of posi-
tions of the crank to obtain a perfectly correct result.

It is cortainly anobjoction to the employment of the crank,
as a means of converting n reciprocating into n rotary mo-
tion, that its leverage, and therefore its power, is 80 vari-
able; this Is, however, rectified to a great degreo by tho ae-
tion of the fly wheel, which, ncting as & reservoir of power,
gives back to the crank, when the latter is at and near its dead
centers, part of the power which it received from the crank
while it was at or near its full leverage or power.

The points of full power are not, it will be observed, on
exnctly opposite sides of the diameter of the cirelo of the
crank travel, so that a straight line passing through the cen-
ter of the crank shaft eannot intersect both the points of
full power.

The illustration and Ity necompanying table of movementsa
whows the erank in that ease to be at full power between po.
sitions 6 and 6; if, howover, the connecting rod were long.
8 in proportion to the length of thoe crank, its point of ful)
power would come nearer to a horizontal line, drawn through
the center of the crank shaft and at a right angle to the con-
tor line of the cylindor, the rulo boing that, the longer the
connecting rod proportionately s, the nearer will its point of
full power be to that point at which the eranlk stands mid-
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way botween the two dead conters; and ns a conseq s .
the more regular will the variation of the lev. D
crank be, that is to say (roferring to the ilustrati W),,ﬁ» :
leverages of points 1, 2, 3, and 4 would be greater, and the
levernges of points 5, 6, 7, and 8 would be less, and hengy

the one serios of positions would more nearly equalln loyer.
nge to the other series

SV

)"i(/. m/r / 3
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Let us now consider the crank movement and leverage in
relation to the piston movement ; and we find, on referring to
the diagram, that, while the crank moves from position 0 to
position 1, the crank has gained three eighths of an inch of
leverage, while the piston has only moved aboutone six:
teenth of an inch, using,therefore, but very littlo stoam, and
80 on, as per the following table:

Orank mgx?mem M\'nr?:&mm Plston ,?:::gn(
0to1 3-8 1-18
148 11-82 8-16
RS 516 5-16
LA | 9 82 718
| SRS 316 1789
56 0 17-88

Levarage lost
L ¢ 5-10 1.2
y (e -} 12 1182
8“9 11.10 3-82

which shows that, when the crank has moved from position
0 to position 2, which is two ninths of its stroke, it
hes guined very nearly one half of its full levernge (that is
§+11=4{§ or nearly } inch), whilo the piston has

one twelfth only of its stroke (that is ¢ + =14 lnch, the
total stroke being three inches), Again when the crank has
moved to position 8, which is one third of its stroke, it
has gained a little over two thirds of its leverage (that is
1+ 41+ % =43 which is over two thirds of one and ono
half inches), while tho plston has only moved a little over
ono fifth of its stroke. At both positions, No, & and 6, the
crank remaing as nearly ns possible at jty full length of lover,
while at position 7 it has woved seven ninths of its
stroke, remaining still o lever equal to over seven tenths of
ity full length, the piston having moved over soventeen
twentloths of its stroke. FKven at position 8, the crank
ix ot o leverago approximating to one half its full length, al-
though when in that position it has mnoved eight ninths of
its entire stroke. Thus we find. that the reason, that & crank

i equal, all round its revolution. to & laver of mora than one
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half its length from the centor of the crank pin to Ndoan

ter of the crank shaft, is bocause it movesso quickly into its
leverage and retalns the same %o long, and, furthermore, that
the piston movement, and therofore the consumption of
steam in the cylinder, during that part of the crank move-
ment in which the crank Is ata loverage of less than one
half its length, is compuratively very small indeed.

It will be further observed that, as the momentum of the
fly whoeel causes the crank to travel at (nearly) an equal
spoed during all parts of the revolution, the piston is travel.
inz much faster at one than at another part of the stroke. For
instance, suppose the crank to makea revolution in a second,
it will move from cach of the divisions (In the diagram)to
tho next division in tho one-cighteenth of a second. The
piston, then, while the crank was moving from point 5 to
point 6, traveled at the rate of (reforring to the table of pis-
ton movements) one and one half inches in one eighteenth of
a second; while on the other hand, the crank moved from
point 1 on one sido of the dead center to point 1 on the other
sido of the dead conter, that is two divisions, the piston moved
ono eighth of an inch only, and had (since the crunk moved
two divisions)two eighteenths or one ninth of a second to do it
in; so that the reversal of the direction of the movement of the
piston is not so sudden as it would at first sight appear to be,
or asto cause any violent shock, or entail any appreciable
loss of power.

The difference between the amount of power transmitted to
the piston and that delivered by the crank shaft may be ap-

rociated when it is stated that in large engines it is computed
at nearly two pounds per square inch of the piston area, and
in small engines to from ten to fifteen per cent of the total
mean pressure on the piston throughout the stroke; ta which
must bo added the amount of friction due to the load which
the engino may be driving, the allowance made for this lat
ter being about seven per cent. This difference is accountable
for in the power required to operate the slide valve and other
working parts of the engine,although there is no doubt that
the strain placed by the blocks upon the guide bars when the
crank is at and near its poiuts of full power is also very great,
in comsequence of tho angle at which the center line of the
connecting rod stands to the faces of the guide bars.

Not somuch power is consumed in moving the connecting
rod as might, av first sight, appear, because the movement of
the crank pin end, which is the heaviest end of the rod, is
eircular, and it is only at the very center of the crosshead
bearing of the rod that its movement is a purely reciprocating
one, The movement of the rod as a whole is, as stated,
n circular one st the crank pin end, and an oval one between
the crank pin and crosshead, which oval becomes longer and
narrower as the point on the rod, at which the movement is
considered, is located nearerto the crosshead journal.

But little expenditure of powerisinvolved in reversing the
motion of the piston, piston rod,crosshead, and guide blocks,
bocanse whatever amount of power is required to move them
in tho first half of the stroke, during which their speed is ac-
celerated,is delivered back by them in the effort to arrest their
movement which takes place during the last half of the
stroke; hence wo find that there is no foundation for any
supposition of aloss of power due to the movement of n crank
as applied to an engine,

o

ASTRONOMICAL NOTES,
OBSERVATORY OF VAssArR COLLEGE.

For the computations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students, M. M.

Posltions of Planots for March, 1875.
Meroury.

Morcury hns boon seen after sunset in the twilight from
Fubruary 1 to the present tims (February 18), and will prob-
ably ba visible for some few more evenings.

After March 10, it should be looked for in the early morn-
ing bofore sunrise, snd on March 28 It should be readily
soun, 0o it is then at its greatest elongation west of the sun.

March 1, Mercury risosnt b, 28m. A. M., and sets at 5h,
58m. P. M. On the 81st, Mercury rises 4h, 54m. A. M., and
sots Sh. 50m. P. M.

Venus.

Venus, althongh past ite greatest brilliancy, is still a
A bpautiful objeect in the moroing, It rises at 4h. 18m. A, M.
on March 1, nnd sets at 1h, 66m, P. M. It passes the meri
dian about® A. M., and to good syoes Is still visible at that
time,

On the 81st, Venus rises at 4. 10m. A. M., and sots at 2h,
40m. P. M, On the 27th, Venus is so near Suturn that the
latter can be eanily found,

Mars,

Mars can b seen in tho enrly morning hours. It rises on
March 1atil, 15m., A, M., and suts at 10h. 83m. A. M., be.
inz far gouth o declination, and aboye our horizon only n
Jittle more than nine houry,  On tho Sist, Mars rises at Oh,
25m. A, M., and sots nt Oh, 27m, A, M.

Jupltor,

Oa Mareh 1, Juplitor rises at 10 in the evening,and sots the
next morning at 8h, 42m,  On tho 8lst, Jupiter risesat 7h.
47m. P, M., and sete ut Oh 87m, the next morn'ng. As Ju-
piter comes into batter und bottor position, the varying pho-
nomena which its satollites present should bo carefully
noted.

Botweon 10 P. M. of March 18 and 2 A, M. of the 10th,
the third gutellite and ita shadow and the fivst satollite and
Jtg shadow may bo seen projocted on the dislk of Jupiter,

Baturn,
Batairn rlsos at bh. 62m, A, M. on the 1st, and sots at 8h,

54m. P. M. On the 81st, Satarn rises at 4h. 2m. A. M., and
sets at 2h. 12m. P. M.

According to the American Nautizal Almanae, Venus and
Saturn are in conjunction (have the same right ascension)
on the 27th, Venus being 1% 16 north of Saturn. As Venus
is well known to every one, this position will enable obsery-
ers to reeognize Saturn,

(Uranus.

Uranus rises on March 1at 8h. 14m. P. M., and sects at 5h.
28m. the next morning. On the 31st, Uranus rises at 1h.
12m. A. M., and sets at Sh. 28m. the next morning. Seen
through a telescope, Uranus presents the appearance of a
small full moon, bluish white in color. Its satellites are
seen as exceedingly minute points of light.

Neptune,

Neptune rises and sets so nearly with the sun that it can-
not be seen.

San Spots,

The record is from January 24 to February 18 inclusive.
During this time, on account of cold weathor and clouds,
only nine photographs have been taken. In the picture of
the 24th are two spots of medium size, near the end of their
passage across the disk. From this time until February 16
photographs and observations with the telescope show that
spots were remarkably fow and small. To day (February
18), the preceding day having been cloudy, the photograph
shows a very large spot just within the eastern limb. At
present the spot appears narrow but of unusual length, and,
if it follows the ordinary changesin passing across the disk,
must be visible to the naked eye when it reaches the middle
of the passage.

Eorvespondence.

Can Ants Talk?
To the E litor of the Scientific American:

The following may perhaps answer the above question :
During a ramble over the mountains last spring, I was at-
tracted by a low, shrill, squeak close by, when, upon looking
in the direction of the sound, I saw on the ground, evidently
hastening from me, a large insect of the ant species, about
1 of an inch in length, its hinder part of a bright red color,
and covered with hair. I saw nothing pecaliar in its shape,
it being similar, as nearly as I conld tell, to & common ant,
only much larger. Struck by the novelty of the sound, I
stopped it with my stick, aod tantalized it for some minutes,
during the whole of which time it emitted its scream, which
I can describe in no other way than that it was similarto the
sound which one would make when eulling the attention of
a bird in 18 cage, and that it was sufficiently lond to have
been heard at a distance of 40 or 50 fect. I finally secured
the insect and have kept it ever since, preserved in aleohol.
From the above it can be seen that the vocal power of the
ant is sometimes far from inaudible; for in proportion to its
size, I should estimate that the cry of my ant would excood
the bellow of a bull, or the roar of a lion.
Salt Lake city, Utah.

H.L A C.

New Telo.ﬂrn;h Alphabet,
To the Editor of the Scizntific American:

The ordinary Morse telegraph alphabet, consisting of dots,
dashes, and spaces, answers very weoll when a registor is
used, and the signals are recorded on paper; but since the
sounder instrument has almost entirely suporseded the reg-
ister, this alphabet is defective, as the sound of a dash is very
much like the sound of a dot with a succeeding spuce,  This
fact suggested to my mind the idea of forming an alphabet
which would consist entirely of dots and spaces, and thus
lessen the liability to mistakes in transmitting messages by
gound. Iselected an article in a newspaper, usceriained how
many times each letter occnrred in if, and arranged them in
tabular form, placing the letter which occurred most fre-
quently, first, thus:

DO O e 154 times | G.,.cvvnnnrnnntnns 25 times
I R A D0 118 e R o o a8 ¢«
s siaan e NEAGOR0 108 * D O U 2 «
) A B NGNS 0 B s WaTacalna s hos AINs An &) U
) AN o A A IR o O 0 ¢ e e e ain o aOhE .
B s a et T IGER 6o * R A R e 2 v Rl
L A s S {1} L ) P AT R iR 1014
e e & 5 (e OB R Tk, 14 ¢
) e le (e re s ats 6e1 R a3 ¢ | S P A ] SR
O b s asicsiaineln 63 ¢ 4 RS P e TR RS, el
D) e s Ao e n A (b L > e AT 17 vt il
e cna s e va o 40 A Ta b (st s Tt A Aoni D
L) PR ORGP, R0 e e s orar barato N a Niete (U

The alphabet wos then formed by denoting the first letter
in the table by the simplest charactor possible, thut s n
single dot; the second one 18 denoted by two dots, the third
ony by dot, space, and dot, thus:

1 |G

N RIEE i 11 e 28 L e AR TR
T e o X

A B L e e = T e
1 --=-1B

N ve o M et o e -aae
R SN b o™ e B0 R TSNS
I SRR ) A TR 1 S

0O VAT ITR T T il e emetiate s e
H Q
16 4

Addison, Mich. Jonxy Mrunis,
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Utilization of Exhaust Steam,
Tv the Editor of the Beientifie American :

Some mechanics hold that exhaust steam cannot be prac-
tically used for heating purposes on secount of the back
preesure on the engine, which Lias sometimes resulted in pro-
ducing greater loss than profit, Loth mechaaically and eco-
nomically.

Mr. James F. 8mith, of this city. a practical engineer, has
recently overcome this obstacle by making the heating pipes
of the full area of the exhisust. At the end of the building
0 heated, it is necemary to oxhavst upwards, and work down
with the drips. It will, of course, require larger piping, and
the pipes should be laid with sufficient descent to carry off
the waste water. A child ean be easily regulate the throttle
for each room; and the rough and unsightly crates now in
use can be dispensed with, B.

Orange, N, J.

New Safety Elevator,

We have lately examined, at the shops of the Holske Ma-
chine Company, in this city, No. 270 Cherry street, the
working operation of their new elevator, for warehouses,
stores, offices, and other purposes. One of the distinctive
features of the improvement is a novel cluteh, by the shift-
ing of which, by the usual cord, the motion of the
rope drums is changed, and the elevator made to ascend
or descend, as may be desired. Another improvement re-
lates to a safety clamp attached to the elevator plat-
form, so arranged that, in case the lifting ropes should
break, the platform instantly locks itself between its guides,
and cannot full. As a practical trial, we saw two men
mount the platform and sever the lifting rope while they
were upon it; but the platform barely settled four inches
before it was solidly locked fast.

Another point of improvement is an additional safety device,
for locking the main gearsin case the driving belt fails or
breaks. The device for this purpose is simple but effective.
Altogether the improvements appear to be admirably adapted
for practical use, and contain every appliance for safe and
relisble operation which the best experience can suggest.
All elevators are of course more or less alike. They consist
of a platform on which the goods or passengers are to ride,
wire lifting ropes to raise and lower the same. winding droms
to operate the ropes, and steam power to perform the work.
These things being equal, that will be the best elevator
which likewise supplies the most effective devices for ensur-
ing safety and preventing accident. In these respects it will
probably be difficalt to find anything superior to the improve-
ments above described.

-
Sleeplessness,

To take a hearty meal just before retiring is, of course, in
jurious, because it is very likely to disturb one’s rest and
produce nightmare. However, a little food at this time, if
one is hungry,is decidedly beneficial ; it prevents the gnawing
of an empty stomach, with its attendant restlessness and un
pleasant dreams, to say nothing of probable headache, or of
nervous and other derangements, the next worning., One
ghould no more lie down at night hungry than he should lie
down after a very full dinner, the corsequence of either being
disturbing and harmful. A cracker or two, a bit of bread and
butter or cake, a little fruit—something to rolieve the sense
of vacuity, and 50 restoro the tone of the system-—is all that
i8 necessary.

We have known persons, habitual sufferers from restlessness
at night, to experience materinl benefir, even though they
were not hungry, by a very light Juncheon before bedtime. In
place of tossing about for two or three hours as formerly, they
would soon grow drowsy, full asleep, and not wake more
than once or twice until sunriso. This mode of treating in-
somnin has recontly been recommended by several distingunish-
od phyalcians, and the preseriptionhas generally been attend-
od with happy resulte,—Seridner's Magazine

Good Words for the * Sclence Record.”

The following words, from three of our friends in remote
places, who have just received the SciENcr RECORD, ex-
press the sentiments of many others, which we refrain from
printing on aecount of our limited space:

“ Recolved Screxce RECORDS today; they are a splendid
reward for a lttle work, "—Martyn F. Gilbert, Racine, Wis,

“The MIENCE REconD came to hand this morning ; upon
examination I find that it fur exceeds my expectations, snd
would bo a valuable addition to any man's libmry. “—Jes. 2.
Hollister, Salisbury, N. €.

“ Many thanks for the Sciexce RecorD; it is well worthy
of golng to any trouble toget, I hope I may be able to get
you moro new subseribers."—HFraneis Corrcll, Manager, N.
0. GGas Works.

Any pergon having pald for n volume, or being entitled to
one for obtaining new subscribers to this paper, and not hav:
ing received it, will please notify the publishers at once, as
copies lavo been mailed to all the names upon our order
books.

The Sorexer Reconrp for tho years 1873, 8,4, 5,—four vol-
umes—will bo mailed on receipt of $8; or u single copy of

" | either year for $2.60.

Di. Formerarnt says in the Popular Sefence Monthly that
the intelloct is more thaon normaily brillinnt when the pers

" | son is affocted with the first stages of pulmonary consump-

tion or with chronle gout,

THE Suea canal hag earned n profit equivalent to seven

*| por cont on its cost, during tho year ending in September

1nst.
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A Boy's Fdon of Mends,

: IMPROVED RAILWAY AXLE BOX.

Hot boxes are one of the many annoyances with which
milway mechanios have to contend, railway owners to
,.,“ﬂ..nm passengors to anathematize. Dust
will got into brasses, and friction inovitably follows.

Then the parts get hotterand hotter,and finally oil and waste | y

burst into flame; the train is delayed, sometimes for hours,
and in theend rushes on to its destination with ruined brasses
and badly cut journals, looking (after nightfall),to the aston.
ished denizens of way stations, more like a rapid torch-
light procession than anything else. ‘The usual means for
avoiding the difficulty are: Care in closely fitting brass and

, the use of alloys, for the former, least liable to cut,
and of various Inbricating materials claimed to porform their
office more effectually than oil. An inven.
tion which, like the one which is herewith il-
lustrated, aims at the root of the evil, by pre-
venting altogether the entrance of dust and
providing s means to keep the brass cool,
has, we believe, hitherto been absent, or, if
it existed, no tidings of its success have ever
reached us. The present device has, there
fore, the merit of novelty and also of being
& long stepin the right direction, Itappears
to be practical, and we think that railway
mechanics will not hesitate to give the new
axle box a fair trial.

It comprises two distinct inventions, the
first for keeping out dust, the second for
maintaining the brass cool. To gain the for-
mer end, the box must be perfectly tight
next the wheel, sufficiently so to prevent the
leakage of oil, and yet it must allow the axle
abundant play in its lateral and other move-
ments. By referring to the sectional view,
Fig. 2, the manner in which these ends are
accomplished will be seen. A is the back of
the box, cast in one piece with the body. A
metal guard and bolts secure to the inner
side a bellows joint, B, which is stamped out
of leather and hence has no seam. The outer
portion of this joint is similarly attached to
a gun metal ring, C, shown enlarged above.
On the axle a ring, D,is shrunk ; and just out.
side of this, another ring, E, of iron, contain.
ing spiral springs which tend to push it out.
ward, is placed. The springs serve to take
upany wear of the rings. The bellows joint slips directly over
these, so that the ring, C, bears against the ring, E. Outside
of the ring, C, and also bearing against it, another iron ring,
F, is secured rigidly to the axle. It will be seen, therefore,
that the leather forms a screen between axle and box, and,
as it is attached to both and is flexible, it forms no obstacle
to the lateral play of the former. The two rings, E and F,
bearing directly against the ring, C, revolve, of course, with
the axle; and as the ring, F, is slightly tapered, its natural
effect, owing to the centrifugal force due to the revolution,
is, it is claimed, to throw the oil away from the joint, and
thus to prevent leakage.

This arrangement, the inventor states, can be applied to
any railway box ata cost not exceeding fifty cents. He claims
that it allows of filling the box to a sufficient depth with oil
alone, and thus doing anway with packing entirely, so that
the axle runs directly in the liquid. A large
saving is thus effected, not merely by obvia-
ting waste of oil, but also in packing and the
time and lsbor involved in inserting and ce-
moving the same.

The apparatus for cooling the journal con.
sists in the peculiar construction of the brass,
and in & water receptacle with suitable con.
necting pipes secured above and outside the
box. The brass, shown at G in the sectional
cut, is cast with a core,50 as to leave within
it longitudinal and horizontal channels on
each sideof the brass. These connect with
short tubes on the outer end of the brass; and
tothe tubes,the floxible rubber pipes, H, which
lead to the water reservoir,I (shown in the
perspective view, Fig. 1), are attached, Itis
claimed that, by this device,the brass can
never become heated higher than the boiling
point of water, even if the lubricating ma-
terial should be neglected. The reservoir is
& simple box of tin, provided with a screw
cap, opening to allow of its ready replenish.
ment, Itis sttached 1o the box by a simple
thumbscrew, so that if broken It may be easi.
ly detached. Its cost, the inventor says,
need not be over ten conts, while the brasses, he further
adds, are no more expensive than those ordinarily employed.
In winter the water can be mixed with alcohol or glycerin
10 provent freeziog,

As an additional precaution agninst dust,a piece of leather,
J. Fig. 2, is attached to the rear of the box by elamps.

The entire device is quite simple, and, as we have already
Mated can be readily spplied to tracks already fn use. If its

use ln sddition yields even s portion of the many importsnt
advantages claimed, its economical value will bo quickly sp-

Patented through the Scientific American Patent Agency,
in the United Swtes, Canads, Englond, and other countries.
For farther particulars address the patonteo, Mr. C. A. Hus-
sey,care of the Mercantile Agency, 335 Broadway, New York
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The Young American brings up a ** boy’s composition " on
heads as follows:

“Heads are of different shapes and siges. They are full of
notions. Large heads do not always hold the most. Some
sersons can tell just what a person is by the shape of his
High heads are the best kind.  Very knowing peoplo
are oalled long-headod. A man that won't stop for anything
or anybody is ealled hot-headed. If ho isn't quite so bright,
they call him soft-headed ; if he won't be conxed nor tarned,
thoy call him pig-headed. Animals linve large heads, The
heads of fools slant back. Our heads are all covered with

head.

hair, except bald heads. There are other kinds of heads be-

in colors “‘ayo” or *“no " on a list shicet at the Speaker's desk
It was a gimpler plan than that of Jacquin,

The Institute of Mining Engincers,

This society held a meeting at New Haven, Conn., ¢y
February 24 and 25, Professor R. R.Raymond being the Pre.
sident, Various interesting papers were presented.

Professor Raymond Introduced the subject of

IRON AND STEEL,

with specinl reference to the decarbonization of spiegel iron
by annealing. He exhibited a specimen,the outside of whial
had been rendered malleable.

An able paper was presented by Mr. Henry M. Howe, of

There are barrel headg, hends of sermons

/’u/ !

sides our heads,

HUSSEY'S RAILWAY AXLE BOX,

—and some ministers used to have fifteen heads to one ser-
mon ; pin heads; heads of cattle, as the farmer calls his cows
and oxen; head winds; drum heads; cabbage heads; at log-
gerheads; come to a head, like a boil; heads of chapters;
head him off ; head of the family; and go ahead—Llmt first bo
sure yvou are right.”

Recording Votes by Electricity.

A clerk employed in the French government telegraph office
(M. Jacquin) has conceived a system for recording votes by
electricity. It is thus described: “ Before every deputy two
ivory buttonsare placed,like the buttons of electric bells. If
the deputy wishes to vote ‘ Yes,” he presses the button on his
right ; if he wishes to vote ‘ No,” he presses the button on his
left. The voter establishes by this means an electric com-

Boston, Mass,, on
BLAST FURNACE ECONOMY,

The wasto of fuel is mainly due to the re-
duction of ecarbonic acid. The proper rem-
edy lies in using lower furnaces with nar.
rower throats, so that the charge may
be heated more rapidly on entering the
furnace, and that the carbonie acid pro-
duced by the reduction of the ore may he
formed nearer the tunnel head, and may he
exposed for less time and to less fael before
it escapes from the furnace. The waste of
fuel is, in all cases, attributable to, first, th
reduction of carbonic acid ; and second, to the
escaping gases carrying off nnnecessary sen.
sible heat. A paper on the

METALLURGY OF QUICKSILVER

in North Carolina was read by Professor o,
Eggleston, of the School of Mines of New
York. Theore is found as cinnabar and na-
tive mercury, in dirt washed into the valleys
from the decomposition of the cinnsbar and
serpentine rock. Cinnabar ore is put in the
furnace in pieces the size of an egg; ore con-
taining native mercury is male into adobes,
the size of a brick, or a half larger. The pro-
cesses are roasting and precipitation with
lime inn retort. Roasting is done ina re-
tort without lime and in shaft furnaces which
are intermittent and continuous,

Professor Blake, of New Haven, read a
paper on g
PROVISIONS FOR THE COMFORT OF MINERS

The Hassard colliery, in Belgium, was es-
pecially referred to. A comfortable home has been estab-
lished for the miners near the mouth of the shaft, capable of
lodging comfortably 200 men. The success and beneficial
results of this experiment may, to a great degree, be re-
garded as a model for such undertakings, and worthy the at-
tention of our colliers and metallurgical establishments.

Professor Eggleston said that the material comfort of min.
ors is not the only thing that receives attention. Provision is
made for their intellectual and moral welfare. At one of
the works in Hanover, where a large number of men are
employed, the whole question of amusement and instruction
is solved better than anywhereelse. In England and France
sickness is better provided for than in Germany. The chil-
dren of the miners at this place in Germany are instructed in
schools provided for this purpose. The ordinary lager beer

munication, which is transmitted to an apparatus eloke to the

Gvery time the electrle current

acts thus it opens the door to a ball, and the ball falls through a
tube into the ballot box. The balls are made of glass or ivory,

president and his secretaries,

and are strictly identical in weight. The two ballot boxes
are then welghed, and the number of balls indicated by the
weight. Flnally, by turning a bandle, all the balls which
bave vot been used are lot out, and they give the number of
members who have abstained or were absent when the voto
was taken, Nothing can bo more simple. The inventor |
has offered to set up his apparatus in the Vorsailles assembly
for the sum of §12,000.”

Mr, Thomas Hall, of Boston, Mass., ealls our attention to
the patent granted in this country, in 1850,t0 Albert N, Hen.
derson, of Buffalo, N.Y., for an electrical vote recorder. Hen.
derson's plan was to have a couploof koys on ench member's

city,

desk, by pressing which the members eould instantly print

garden is provided ; also a ball room and theater. The music
and acting are carried on by the workmen
themselves, The hospital system in England
is gratuitous. In France a certain portion of
the wages of the workmen goes to a hospital
fund. Fines for disorderly conduet go to
this fund, which is managed by the workmen.
These plans have worked admirably. In this
country, difficaltiesarise from the lack of con-
certed action on the subject, and from the
large number of nationalities to contend with,
which is not the ense in Europe, A paperon
THE NEWBURYPORT MINES,

by Professor Richards, of the Massachusetts
School of Technology, was presented by Profos-
sor 'I'. Sterry Hunt, of the same institution.
It nppears that the first ore discovered here
was in the form of loose masses in the drift,
but subsequent explorations showed that the
source of the ore is a vein having a northeast
course, cutting the anclent crystaline soda of
the region. Two shafts have been sunk upon
it, ench of which hias now reached a depth of
about forty feet, In one, the ore-bearing por-
tion of the vein was six feet in breadth, and in
the other, about seven Inches. Further ex-
plorationss are yequired to determine the
breadth of the lodes in these shafts, The ore is a galena,
carrying silver, with some copper, yielding, on assay, both
gold and silver. Small portions of copper pyrites,zine blendo
and native silver have also been found. The treatment of
Baulbach, of Newark, of nbout four tuns of the loose ore
found in the soll, gave thirty-clght por cont of lead, together
with $58.76 of silver, and $4.85 of gold, to thetun of ore.
Assays of the borings from a portion of the lode showed
over fifty per cent of lead, containing silver and some gold,
giving to the base bullion a value of about £300 to the tun.

Tue Congress of Mexico offers a reward of $20,000 to the
first mine that produces 500 Nasks of quicksilver, The met-
al Iy extremely scarce, a fuct sald to be duo to the lack of
proper enterprise in - precuring it, rather than to any defiel:

ency in Its presence.




temperature it has allalong been
grown in is intermediate be-
tween that of a stove and a
greenhouse.
to The Garden for the two en-

gravings.

first to succeed in producing
fuchsin by the action, at a suit-
able temperature, of hydrochlo-
ric acid and iron in small quan-
tities on pure aniline and nitro-
toluol.

Anilin Fabrikation, of Berlin,
have erected new works, where
no arsenic acid is used in the
preparation of colors. Not only
fuchsin (rubin), but all the co-
lors derived from it which are
manufactured by this company,
are warranted to be produced

g Coupier’s process with seve-
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TWO0 REMARKABLE PLANTS,

Daring the frosts of winter, which have this year been so
sovere and so prolonged, the oye finds unusual pleasure in
contemplating the inhabitants of the greenhouss and the hot
house; and the vogetation of the troples appears more than
over boautiful whon the weather has bound our sofl in an
iron chaln, Of all the classes of plants which the srt of
the gardenor, alded by srtifiolal heat, can cultivato in our
northern climate, the palms exhibit the
grontest varloty of graceful follago; nod we
publish herewith an engraving of the male
spocios of the hardy palm, an ornamental
kind exhibiting a remarkable differonce be.
tweon the two genders,

The male kiod I8 known by its large
thick trunk which, near the ground,
branchos out Into strong vigorous boughs,
thickly covered withspiky follage of a deep
yollow color; these spikelets at first grow
out straight from the branches and then
incline sharply downwards. It bears innu.
morable lttle flowers, grow ing closely to-
gother, of a beautiful deep orange color
tipped with yellow., The female is com.
paratively muall, with much  thinner
branches, the greenish yellow leaves of
which grow straighter than those of the
male sort, deseribing no curve or angle till
much further from the stem, Its nume.
rous small flowers, of & pale yellow hue,
also grow at greater intervals apart, It
blooms from April to May, and the sceds
ripen from February until April the follow.
ing soason, thus requiring an entire year for
complete froition, As regards display, the

Autogonous Soldering,

The torm autogenous in conneotion with the process of sol-
dering is strictly applicable to those instances only where the
pleces to be joined are united by means of the nl;lllv‘ kind of
metal, wod moro shrietly still in thoss cases only whore the joint
is made by melting the sarface or odges of the ploces to be
united, In shop parlance this Is known s * burnlog,” an

oporation requiring no little skill, but, when satisfactorlly

THE MALE HARDY PALM,

proference must be given to the male trees, which may well | accomplished,affording a better joint than can be obtained by

be pronounced exceedingly ornamental, It is a moot point
whether the males or females are most numerous; but cer-
tain cironmstances would indieate that the males are.

Our second specimen 8 even o greater curiosity, It comes
from Costa Rica, and has o large scarlot spathe, and a twist-
ed spadix, which, when elevated, as they are, on a tall pe-

‘duncle, have a peculiar aspect, and have gained for this spe-

cles the name of flamingo plant.

The accompanying illustration has been prepared from a
photographic representation of one of the finest specimens
of this plant to be found in Europe, and it is also one of the
best varieties of this traly beautiful species. The compost
in which it has thriven so well
consists of peat, charconl, bro-
ken crocks, and moss. The pot
is half filled with drainage. The

We are indebted

e

Anliline Colors without
Arsenic,

Coupier, of Paris, was the

Recently, the Gesellschaft fiir

without the employment of ar-

senic, and to be entirely free

from this poisonous reagent.
The Berlin company are work-

ral important modifications, and
produce from 450 to 675 1bs. of
fuchsin per day. Some speci-
mens of fuchsin and other co-
lors manufactured by this com-
pany appear to be products of
unrivaled beauty, purity, and strength.' The fuchsin is
stated to be not only purer, but stronger than that made by
the aid of arsenic acid, and is the pure hydrochlorate of ro-
saniline. The rosaniline base, from its great purity, is ad-

mirably adapted for the preparation of aniline blue, and is
now being very largely used by other manufacturers of nni-

ilne colors.

Being free from arsenic, these dyes are not only fitted for
coloring sweetmeats, liqueurs, sirups, and pharmaceutical
proparations of every description, but may be used in many
other industrial purposes where polsonous colors would be
more or less dangerous, as in the staining of paper, paper-

hangings, toys, etc.

It is to be desired that other manufacturers of these dyes
will adopt the new method, and rolinquish the old arsenic
acid process, which, apart from the inconvenlences it has
eaused both manufacturees and consumeors, has led to many

Jamentable accldents,—Chemical Nows.

the use of alloys, and indeed in some cases the only joint that
is practically useful. The term auntogenous is, however, ap-
plied to a process of solderiag in which metals are united by
melting the Jead or otheralloys along the seams by means of
the flame of hydrogen, or of that obtained by the combustion
of a mixture of hydrogen and common air. The correct or in-
correct application of the term is of little moment, as the nse
of the expression ‘“‘burning " has become so general and well
understood amongst mechanics that its use in connection with
the operation of joining metals is scarcely likely to be mis-
understood.

The first and most important use of burning is in the con-

THE FLAMINGO PLANT—ANTHURIUM SCHERZERANIUNM)

struction of vessels for holding acid or corrosive liquids,
which would attack one of the ingredients of ordinary solders;
as for instance the leaden vessels, tanks, and chambers em-
ployed at chemical works. In vessels subjected to consider-
able changes of temperature, alloys are frequently of little use
in constructing joints, owing to the difference in the amount
of their expansion and that of the metals to which they are at-
tached; and in other cases they set up a galvanic action,
which more or less speedily destroys the more oxidizable
metal. Autogenous soldering is also employed for the sake
of appearance in pewterer's and plumber's work—especially in
the former, in which,if solder where employed, the joints of
angles and the seams would become too apparent to the eye.
Burning is also resorted to to remedy defects in castings,and
in various jobs in which solder is either inapplicable or ob-
jectionable.

The simplest method of burning is that adopted in the

manufacture of leaden tubs, tanks, and other yessels, the sue-

cons of the operation depending more upon the quantity and
state of the materials than upon the skill of the workmen.
Thus if & round or square tank Is required, a plece of the
shoet lead suflicient in size to form the sides and ends of the
tank, or the hoop, if u round one, is bent into shape, the
overlapping ends being secured by a few touches of solder
orn fow nalls, driven from the loside, so a5 to keep the
overlapping edges perfeetly close. On the outside of the
joint & plece of stout brown paper is pasted,
50 a8 to cover the whole of the joint. The
hoop, or parts to be joined, are then turned
downwards on to the easting floor, and mold-
ing sand of good quality packed over the
joint to about five or six inchesin depth, s
plece of wood about three quarters of an inch
thick being placed over the junction of the
edges, while the sand is being rammed to-
gether, This wood is to form the runner or
channel for the molten metal, and must be
slightly longer than the joint to be made, so
that it can be drawn out lengthways. The
sand being tolerably firm, cut down to the
wood with a trowel, forming a sort of V-
shuped groove along nearly the whole length
of the intended jolnt, leaving a few inches of
the wood buried at one end, which is also to
bo completely stopped, When the wood is
drawn out, which is the next operation, the
other end of the runner Is to be stopped np
to a greater or lesser hight aceording to the
thickness of the metal; about an inch is usu-
ally sufficlent. It will be understood that
we have here, as it were, a broad-mouthed
diteh in the sand, stopped at one end, and
with & bar one inch deep at the other; and at
the bottom are the overlapping edges of the lead that is to be
Joined, A quantity of lead is then melted in a furnace, and
brought to hieat sufficient to melt the two edges of the metal
to be joined,

Everything being in readiness, & small quantity of rosin
is dusted along the intended joint at the bottom of the run-
ner, and a bar formed to catch the overflow of metal. The
latter is then poured in steadily but quickly, giving it as
much fall as possible, and keeping up the supply till, by
means of a trying stick, itis known that the cold metal of
the edges has been melted. The overflow end is then stopped
up, and more metal poured in, the molten lead being kept

ready to fill up as shrinkage shows itself. When set, the
sand is removed, and the runner
or the remains of the metal poured
on the joint is cat off with a chise
and mallet, and the surface flashed
with ascratch brush or wire card.
The paper that was pasted over
the outside will have fallen off,
and will be seen to have left a
smooth surface, in which no trace
of a join is visible

It will be seen that the secret
of success lies in having a good
bed of sand, plenty of hot metal,
and careful attention to the
shrinkage. The bottom of the
tub or tank is put in by a similar
process. The hoop or sides, when
the tank is not too deep, being
completely sunk in a hole in the
casting shop, is filled up with sand
inside and out. The sand is then
removed from the inside toa depth
equal to the thickness required in
the bottom of the tank, and
smoothed over well with the trow.
el. The sand outside the tank
must be rammed hard, and a bay
loft all round to take the overflow,
As before, rosin is sprinkled over
the ‘edge of the metal, and the
melting furnace brought close to
the work. When the metal is as
hot as possible, two or more men
take a ladleful and pour along the
edgoe; and when the latter is melt.
ed, the molten metal is poured in
until it is up to and running over
the level of the outside sand all
round, Thedross is then skimmed
off and the metal left to cool, as
it shrinks equally all over and requires no further attention.
It is obvious that, instead of making the bottom by pouring
on molten metal, a piece of the required size can be cut out
of thinner sheet lead, and placed on the top of the inside
sand ; but we believe the majority of experienced workmen
prefer the first mentioned method of burning in a bottom.
If the article is of considerable size, however, it is necessary
to have more than one workman,as the metal must be poured
on as quickly as possible.

This method of lead burning is, it will be seen, considera-
bly troublesome, and is rarely used except when the lead is
too thick to be melted conveniently by means of the blowpipe
or the oxyhydrogen flame. The latter is, however, always
used when possible by those who can accomplish the operation,
which requires a much greater degree of skill than the pro-
cess of lead burning we have described above, The edges to
be joined should be scraped clean, and be dusted with rosin.
A piece of lead is then laid along the intended joint, and the




iﬂﬁpﬁ:{&-r In mony cases the skillful
or omits tho strip of lead, and obtains a joint by
g tho two edgos to te united; but itis only the skillfal
an who can acosmplish this, as,especially in thin lead,
o8 as thoy appronch fuslon are apt to ran away from
ono anothor instead of coaloscing, It s always best to use
the covering strip of lead, becauso it i casy to removo supor-
fluous wetal from the joint, and failure in the other process
jnyolves loss of timo. In either case it is only by practice
that the amatour or tyro can hope to succeed,
Similar processos are applicable in the case of the othor
‘motals, Thus brass may be burned together, by placing the
parts to bo joined in a sand mold, and pouring o quantity cf
molten brass on them, afierwards roducing tho parts ly
means of the file, ote., to proper dimensions. Tho sine qua
non is plenty of molten metal, madoa triflo hotter than usual,
Pewter is generally burned by the blowpipe or a very hot
copper bit.  In angles and whero it is bent over sharp cor
ners and in seams, one odge is allowed to stand over the sur-
face of the other, and a strip of tho same matal is then laid
along the intended junction, The joint is then burned, as
mentioned, by melting the surfaces and edges by means of a
blowpipe or the hot soldering iron, and the superiluous met. 1
is filed off, leaying the joint, if at an angle, looking as if it
had been made out of the solid. The principla of the pro-
oess is the samo whatever be the mode in which it is per-
formed ; and when hot motal is used as the sole agent of
heat, it is nocossary to have plenty of it, and to see that the
parts to be joined are olean. It is scarcely necessary to say
that the autogenons mothod is the only proper method of
remedying defects in castings, and, notwithstanding the
trouble attached to it, should always be attempted with all
metals for which it is applicable, and all articles in which it
is possible. Wedo not suppose that trifling defects in iron
castings will be remedied by this means, though there is no
very great difficulty in accomplishingit, as flanges are often
burned on to pipes and wheels; but with the more costly or
easily worked metals, the practice of this process would be
attended with advantage. —English Mechanie.
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Tho Earth=--Xts Hoat and Contraction.

Professor P. M. Dancan, F.R.S., reoently delivered at the
Royal Institution a course of lectures upon ‘“ The Grander
Phenomena of Physical Geography.” He peinted out that
there is strong evidence that the earth is a solid body now
cooling, because the deeper man can get in mines or in bor-
ings the hotter is the temperature, and if the temperatare
continues to increase at depths to which man cannot reach,
in the same ratio that it does at depths which ho can
reach, a temperature of 3,630° would be found at a depth of
45 miles. At this temperature granites and lavas fuse, As-
suming, then, the carth to be a hot body now cooling, as it
cools the rooks must contract; moreover, those rocks which
are rich in silica will not contract 8o rapidly on cooling as
others, consequently herein is a source of change of shape of
the earth. It is well known that surface changes are going
an, that some large areas of land are in course of slow up.
heaval, while others are slowly sinking, and that at one geo-
logical period there was a great upheaval of the larger por-
tion of ths continent of North America. The globe, there-
fore, is cooling unequally. The radiation from some parts
is greater than at others, so in this there is a further source
of disturbance. Sir W lliam Thomson bLas calcolated that
every year 92 horse power of work—for heat means work—
is got rid of from every 247 acres of thesurface of the globe.
The dissipation of energy and the contraction of rocks not
being uniform, the effect of these disturbing causes is to pro-
dace horizontal thrasts, which form mountain ranges by
crumpling up the earth, for mountains are formed by this
erampisg action, and not nsually by direct volcanie or other
upheaval. The changes produced by the contraction are
slow, and there is every reason to believe that onr present
sea floors and our present continents sre extremely ¢ld, geo-
graphically speaking, so far as their present forms sre con-
cerned. Hesaid that the upper part of Snowdon consists of
sea sand, fossi] sea fishes, and volcanic ashes, all mixed to-
gether; in fact it appears to have been at one time in the
same condition that the Bay of Naples is inat present, that is
Is to say,voleanic ashes fell into it and sometimos buried fish,
The lower part of Snowdon consists of vast streams of old
Java. At some geological period the erumpling sction
s'ready mentioned took placs below the Bay of Snowdon;
consequently the bottom of the bay was clevated and became
the top of the highest mountain in Wales. Rain,and rivers,
and atmospheric changes then played upon it during the
course of long ages, sealptaring st the beautiful mountain
scenery which characterizen the Snowdon range,

ool Stoak Eloctriclty.

The six Christmas Iecturos for juvenile listeners at the
Royal Institution, wers deliverod by Dr, J. H. Giladstone,
F.RS, Hochoss for his subjest “ The Voltale Dattery,”
Moat of the experiments and teachings wore of course too
elemontary o interest the readers of these pages, but one of
the experiments rovesled u fact not generally known, He
sald that In daily life weak olestrical currents are st work
whers thoir presence is often littlo suspectad ; for instancs,
supposing a person at dinner to have s silver fork in one
band and & fiager upon the stoel part of o knife held in the
other, It follows that, when hio plunges the knifo and fork
into a beaf steak twa disslmilar metsls are thereby placed in
& maist eondaeting substance, consequently a voltaie circalt

Scientific American,

] ; ho then

tor with tho knife and fork by means of wires;
:r:ooodod to out & beof stoal, and the ourrent thus genorated
doflocted the needlo of the grlvanometer, so that the spot of
light which it refloctod was scen traveling nlong tho sereen

Dby all the observers,

o
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Stonm Roat FPootry.
At n meoting of the Institution of Engincors and Ship-
builders in Scotland, held in Glasgow, on Wednesday, De-
combor 4, 1807, Mr, 4. A, Napior, I'. R.8,, submitted the fol
lowing vorses, written by Wm, Muir, saddler, Kirkintilloch,
Muarch, 1808, *‘ on seeing the now-invented Steamboat puss
through the great Canal, dragging two vesscls behind it
fully loaded."
THE STEAM BDARGE, OR NAUTICAL NOVELTY

Whon first by labor Forth and Clyde
Were taught o'or Scotin's hills to ride
In u Canal long, deop, and wide,
Naebody thooht
That winders without win' or tide
Would ¢'er ba wrocht.

To gur thom true that boats would sail

Thro' flelds o' Corn or beds o' Kally

An’ turn o'er Glens thelr rudder's tally
Liko weathorcooks,

Was dootrine that would needed ball
Wi common folks

Thoy ca'd it nonsense, till at last
They saw boats travel east and wast,
Wi' salls and stroamers at their mast,
Syne, without jeering,
They were convineed the blustering blast
Was worth the hearing.

For moony a year, wi' little clatter,
An' nnething sald about the mattor,
The horses houled them through the water
Fruo Forth to Clyde;
Or tho roverse, wi' weary splatter,
And swoaty hide.

Then wi belloved, poor silly bodies,
Wha' nnething kon o' lenrned studies,
That horses' hoofs and hempen woodies
Bost still to deaw them;
An' eursing calling clad in ducfz
To swour and ca’ thom.

But lttle think wi what's In noddles,
Whar sclonco sits an' gapes and gudles,
Syne darkling forth frue drumly puddles
Brings things to view
That the weak penotration fuddles,
0" moan’ you.

For lately wo have seon a lghter,

An' In her doup a fanner's tlighter,

May old bont-baulers a' gao dight her,
BDlack sooty vent

horsoe she's wighter l
(By ten per cent,

W1’ something that the learned ca’ steamw,
That drives at hooghs the wa'ken' beam
0' huge engines to draw coal seam

Or carry hutches,
She in her breast swells sic a feum

As has few matchea.

By it sho through tho water plashes,
An' out the stream bebint her dashes,
At sic a rato baith frogs and fishes
Are foroed to scud,
Like ducks and drakes amang the rashes,
To sbun the mud.

When first I saw her {n a tether

Draw twa sloops after ane anither,

Regardless o' tho win' an' weather
Athwart her bearin’,

I thought frae b—1 she had como hither
A privatooring;

An' that tho palr she bad in tow
Were prizes, struck me, sao I vow;
I erled when fixed to thelr prow
1 saw her cable—
“In Satan's furnace now they'll bow
Amang the rabble.”

It was sae odd to sco her pulling,
An' win' an’ weather baith unwilling,
Yet d—1 may care she onwurd sculling,
Defy'd thom baith,
As constant as o mill that fullin®
Gudo lKoglish olaith,

Than half a dozen

Cun o'er, thought I, a flame o' reck,
Or bolling water's cauldron smoeek,
Tho' It war keeplt for a week,
Perform slo wondory,
As quite surprises malst the folks
O gazing hundors?

Dut fuets wi cannn well dispute thom

Altho' wilittle ken about them;

When prejudioe inelines to doubr thom,
Wi o' hor might,

Pladn demonstration deep can root them,
An' sot us right.

Or lnng goo now wi' whirligigs,
An' stenm ongines will plough our rigs,
An' gang nbout on oasy legs,

W1 nought to paln us,
But UL in tethors, noedlessna

That us'd to hain us.

Draw nows Indesd for man and beast,

[MARCH 12, 1875,

ENGINEERS, CONTRAOTORS, MACHINISTS, AND
MANUFACTURERS,

Tho publishers of the SOIENTIFIO AMERICAN are prepared 1o executs [).
lustrations, o the beat style of the engraver's art, for this paper only, of gl
olvil and engineering enterprines, such an New DBridges, Docks, Fornoecs
folling mills, and ol) Kinds of Manofacturing Works, Including Weod and
fron Working Machines, Lathes, Shears, Stenm BDollers, Enginos, Pumpy
Governors, Raflroad Improyements, Agricaltural Implemonts, Areliltoctaral
Works, Conservatories, etc, Engravings may be made from good photos
graphs or well executed drawings, or artists will be eent to eny rertof (ke
country to make the necessary skctches. The furnishing of photograpls,
drawinzs, or models 18 the least expensive, and we recommend that conrse
ax proferable. The examination of either enables us to determine If It fa
subject we would ke to publish, and to state the cokt of engraving in gd.
vance of (th exccution, ko that partics may decline the conditions withou
‘nourring wuch expenso. The advantace to manufacturers snd coutractory
of hinving thelr machines, Inventions, or engincering works llustrated (y 5
papor of such large circulation as the SCIENTIFIO AMERICAN, which not
only extonds to nearly every manufacturing ostablishment in this cotutry
and Cannda, but hins an extenslve oirenlation abroad, s obylous.

For full particulars nsto cost for engraving and publiehing addrees

MUNN & €O., 37 Park Row, New York Clty,
and send model, drawing or photograph, and letter by the same mall,

NEW BOOKS AND PUBLICATIONS,
neron Corgyer: A Description of the Material and its Uses In
France and America. Published by John C. Goodridge, Jr,
New York and Long Island Coignet Stone Company, Third
Avenue, near Third Street, Brooklyn, N. Y.

Engineers, %, and arct s will find in this pampblet complets
Information regarding one of the most successful artificial stones cow men-
ufactured. The work comprises a large number of valuable rerorts upon
practical tests of the material, prepared by well known oxperts, and also tho
speclfications of the ten patents under which it Is made. A profuston of
excellent engravings of completed structures, in which the béton Colgnet fs
used, embellish the toxt, An advertisement of the pamphlet will be found
on another page.

Tae PROGRESSIVE Sprp BurLper. By John W. Griffiths, Editor
of the Nautical Maguzine, ete. ete. Illustrated. Published by
the Author, Now York, P. O. Box 5125.

This I8 the first volume of an extended treatise upon ship-bullding, which

1 h as {t ombodlies the results of the author's experience of ffsy-two

years in the art, cannot but be of great practical value, Certainly, a work

which alms to clroulate broader Ideas regarding a calling which (though on
of the noblest, and at the same time one which our groat scaboard, it migh
be thought, would render one of the first to the country in Industrial {mpor-
tance) has of late assumed proportions far too inconsiderable deserves an

honest weleomo, The book 18 written in clear and plain langusge, and {3

coplously Ulustrated, It willdoubtless prove a nsefol contribution to Hters-

turo on the subject,

Tue MICROSCOPE AND 1T8 REVELATIONS. By Willlam B. Carpenter,
M.D,, LL.D.,, F.R.8,, &. Illustrated with twenty-five plates
and 449 wood engravings. Fifth Edition. Lindsay & Blakiston,
Philadelphia, Pa.

This In a thoroughly revisod cdition of probably the best, certainly the
most exhaustive, work on microscopy extant. The book Is eminently prac-
tical; and for this reason, perhaps above all others, wo can heartily commend
It to students—while the very distinguished position of Its author {un the
solontiic world (s an ample gusrantee that nothing, i the already wide -
though constantly widening field through which bhe alins to conduct tho
reader. has been omitted or slighted, His eudeavor cleatly s throughout to
make the stodent investigate for himeelf, or, to quote from the preface,
** belng satisfied that there Is a large quantity of valuable microscope power
at preseot ranning to waste,'* he hopes to direct this power to more system-
atic labors. The original work {ncluded chiapters on the principlos and con-
struction of the microscope, accessory apparatus, management of the fastra.
ment, collecting and mounting of objects, and elaborate description of
microscopic forms of life. These gencral toples In the volume before us
have boen brought down to the lacest dates, and descriptions bave been
added of the newest inventions as well as discoveries In the scienco. The
publishers deserve much credit for the excellont appearsnce of the very
nuomerous fllastrations, as well as of the book n general. Prico 8.50. For
sale In this city by D. Van Nostrand.

We have receatly roceived an oxceptionally handsome chromo calender

from Messrs. Schumscher & Ettiinger, of Nos. 13 & 15 Murray Street, (o thls

city. The work, which is & neat flower design ropresonting a fan, Is exc-
cuted In gold snd a variety of brilllant colors, making it a very sttractiv
show card.

FROTTP Y

DECISIONS OF THE COURTS.
Supreme Court of the United States.

THE EUBRER TIF PENCIL COMPANY, APFMPELLANT, r'4, SAMUEL ., HNOWAR
UENEY SANGER, NICHWAEL SXOW, AND RICHARD BUTLEN,

A from the clrealt court of the United thern dis
[Appeal e o g 0 States for the sou

ctaf New York. tober N .

Op the 234 of J%l{. 1567, James B. Blalr, clalming to be the
first Inventor or discoverer of ** a new and useful rabber hoad for
clls,"* received a patent for bis Invention. He clatmed
manufactare an elastic erasible ﬁncll head made lubunudl{ %.mwu
described.’" The ** nature of bis invention,'* o

8 new and usefal or improved rubber or erasf ponsl
and consists In making the said hoad of any convenfent oxternal furm,
forming a sooket longitudinaily fn the same to rocelve one end of & lend pons-
€ll or a tenon oxtonding from 1t.*' *This sooketis to by eylindrieal or of
A0y OLHOr proper sl Usunlly, the Inventor says, he mado [t 5o us 10 ex-
tend part way through the head, but, If den“-blc. 1t might be extonded en-
tirely through, Tt muwst be within ono end, but any particnlar location at
the ond Is pot made casential, ‘This cloarly s no more than poviding th
the plece of rubbor to be used must have an opening leading (rom ono én
into or through It. This oponing may be of un %rm und of any extent
loufludlunlly. The form, theretore, of the Insldo eavity Is no_more the
subject of the patent than the externsal shape. Any ploce "of rubber with a
Liolo in It (s all that Is roquired thus far (o meot thoe onlis of the lmllﬁf-
tions, and thus far thore s nothing new, therefore in toe invention. *Ihe
small opening fn the plece of rubber not 1lmited in form or shape Wis not
ran:nu fe, noither was the clasticity of the rubbor, What, thereforo, (4
eft for this patentos but the fdea that If o plutoll In lnserted into o eavity
in & plecy of rubber smaller than {tself the rabber will uitach iteolf to
pencil, and, when %o attached, become convenlont for
An idea of {tself I8 not patenta le, but & new devieo
made practically useful {s,

=

A0 ‘1\“ oraser?
Y y which It may
) The 1des of this patontes was o good one, bat
Liis devieo to give It offect, though useful, wik BOL Bow. b\quuentb‘ he
took nothing by his patont,

Ihe decree of the ofrculs court (s afiirmed,

"Iu;'ln ;l uqunlndm:lm lol}"l?pclm}l. 3

LA Hietisand 8. W, Keliogg, for appelioos,
Mr. Chief Justioo Waite del?\qorud the tl:pmlon ]or the oourt,

Unitod Statos Clreult Qourt.==Northorn Distriot

of Tllinois,
JOUH M, TURNOULYL ¢ /10, va, THK WRIT FLOW COMPANY .
11n equity . —~Before Drammond, J,

This was a bilifor an Injunction to reatmin the alleyed fofringement of
letters patent for an lmy yovement in Coltivators, granted to 1 homas Mo-
Qu nston, Octobar I8, 1859, and relssued .\l-{ 16, 1831, and for un account,
MeQalnston havinr fn thy year 1360 m‘v‘wd away the oxeqsive n{hl
tinder bis patent in enl for the counties of Warren sod Mendctson, in the

Thoy'll thon bao nought to do but rest,
An' on thelr formeoer labors feast,
W1’ cheerful hearts,
When thus they soo warin steam (nsist
To play tholr pares.

is l‘M and an electrie eurrent flows through the bedy of
the lndividual between the knife and fork. To prove that
this was roally the case, ho connected a reflecting galvano

[The boat reforred to, we presume, was the Charlotte Dun.

das, bullt by Willlam Symington, a ustive of Falkirk, for |
whom tha honor of first applylog steam to navigation iy |
elaimed.]

:

Htate of Liiinols, and uaving. ou the 19th dsy of Novem) ¥ for to
the recording of such frst dood, axccnted ’. soconn l:ﬂ.u%-?l.'l..%::"
to anothor party **all my (his] right, ttlo, and interost In and to the &
lotters {-m.m tn the following described territory ** (In which was ncl
the wtate of lilinote), * * ¢ “sias fally and entirely as the same wosld
have been held aud enjoyed by me lhlm‘l! hin meslnment had not
mades's Held: That, a5 there was an in1erest loft in the patentoe’s .
upou which the second ussignment could fulrly bo sald to uperate independ.
ontly of that embrsesd 1n the frst docd lhlllu{lhl‘nmlm Wi val = §
Hug up the second sssignment in bar of compial \l sction, they
Claiming by virtue of the urllcrndnme‘l?ll.nm':z.. 'o':.ng:n“ . il

el of 1510,
(o Ghe rocording of nis 3
thown of the 11 m’;{.‘n}n o >

Also, thal the Orat asigonment was operative, and thut & plos 1o the
Ihe prtn“llmn of th 3th section of the l'llool“ with
i A T
( Williem Marehall, Jame w
Bl ana Do fox Sutangic ™ 404 K. Ma
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Improved Extenslon Table Slide.

Abmbam 8. Bowen, Rushville, Ind.—~The Invention consists in a
novel mode of improving the ndfustable alides of extension tables,
by combining a recessed and apertured slido with a casting having
o tit that fits in the aperture, %0 o to avold the use of serows and
cnable an ignomnt workman to proporly sdjust the casting in the
slide ; also in providing the tenonoed slides with straps and tho cast-
ings with grooves, cavity and shouldor, 8o that the slides will frecly
move upon each other, but without tho possibility of separation.

Tmproved Combined Hitching Strap and Nall.

Ernst Ohm, Terre Haute, Ind.—~The Invention relates to devices by
which horses may be convenlently, quickly, and securely hitohod in
close proximity to a residence, and consiats In a hitching nall con-
sisting of & body and detachablo cap baving a notched flange.

Tmproved Hand Potato Plantor,

Josiah Sawyer, Tremont, Ill—A tube 18 made in seotions sliding
into each other, so that (ts length may be readily ndjusted necording
to the hight of the person carrylog the dropper. To the lower end
13 attached a flexiblo tuboe of rubbaer, and of such e length us to teuch
the ground when tho box is carried in position for use, 5o that tho
potatoes will not roll when they reach the ground, but will lio ex-
actly where dropped. In using the droppoer, tho potatoes are out
into pieces of the desired alzo and placed In the box, Tho porson
using it measures off the ground by his steps, and at the proper time
he raises enough seed for a hill from the box, and drops It into tho
tube. When the dropper [s sot down, tho tube rises through the hole
ia the box, and again slips down {nto placo when the box 14 raised
from the ground.

Improved Saw Gummeor,

S. Leo Tibbaly, Osalkids, Minn.~The pressor bar {8 made with o
spring At the nttached end, 5o that it will raise {tself from the die,
and i3 performted to recelve tho punch, It nlso carries o porforuted
guide. The saw I8 placed on the faco of the dle, and the bar I8
brought down on it and held In position by n cam lover. This cam
lover {8 provided with Journals, and engagoes with a slotted hook,
within which the end of tho bar works.

Improvod COar Seat,

Edwin G, Wellman, Canandalgua, N, Y,—This car baok Is detached
from the seat, and 15 securod by staples to horizontal bars which
oxtend aoross the endsof thoseat, It may thus be readily sid from
one edgo of the latter to the other, when [t s desired to roverse the
same. This invention was deseribod and {llustrated on pago 118 of
our current volume.

Improved Coffin Clamp.

William H. Houeck and John B. Fox, Quiney, Ill.—This invention
rolates to an improved coflin olamp for hearses, by which uny size or
shape of coflin way bo firmly secured fn tho hearse in a quick and
convenient manner. Upright standards slide in guide slots of tho
body of the hearse, and retain the coffin by osclllating clamping
pads. Tho standards are moved In connection with nuts traveling
on aright and left hand screw bolt, which 18 0 constructed that
the front and rear clamps may be moved together, or one palr sepa-
rately, for being thereby adjusted to any coffin. The clamps are
proviously set to the shape of the coffin, which facllitates the clamp-
ing, and allows tho almost fnstant locking of the same when the
ooflin 8 plaved on the hearse by thoe pall bearers, 80 a8 to avold
thereby the annoying delay occasioned by the present modes of
‘clamping the coffins to the hearse. For further particulars address
the inventors, P. O. box 2,225, Quincy, Il

Improved Horse Hay Bake,

Peter Mast, Waterville, Ohlo.—This is an independent shifting
lever, interposod between the regular teeth-setting lever mechanism
and the pivoted tooth bar, for the purpose of controlling and gov-
o T13g the rake teeth instantly during the progress of raking with-
o1t changing the position of the adjusting lever, 8o as to adapt the
rike thereby to unevenness of the ground, and increase the facility
aad efficacy of working the same. -

Improved Gas Retort.

Samuel P. Parham, New York city.—This retort has a clay shell
a2d & wrought metal lining, the two being provided with an air
spacs that will admit of expansion. Both endsare open, and the
terminals of the lining extend beyond the shell, and on these exten-
slons support end tubes. The latter have outwardly projecting
flanges, against which abut the ends of the clay shell, and keep it
firmly in place, the shell, lining, and tubes being all simply cemented
tozether. Naphths liquid is forced or caused to flow through an
aperture into the initial tube, and thenco drawn through the linlog,
wherein it loses its liquid form, assumes that of u gus, and is drawn
tarough the outlet by an exhauster. This bas boen found In prac-
t/ce to produce a very rich gas, sufficlently pure for mixing with the
purified coal gns.

Improved Hog Trap.

Petor Lane, Elwood, Ind.—~This invention is an loprovement upon
tho bog teap for which lottors patent wore gr d to Overshinoer.
May 19, 16874, 1t selzes tho animal, throws It on (ts slde, and holds it
1n eonveniont position during the operation of spaying.

Tmproved Mosquito Bar Frame,

Willlum . Howe, Gulveston, Tex,~ This I8 an wrrangement of
posta und cords, so combined thut by withdmwing the pins from
the posts, and slipping the cord from the onds of tho bars, and do-
taohing tho posts from the bodstoads, the bars may ho foldsd to.
gothoer, and they and the post tiod Into n wmall and compaot roll,

Improved Map Exhibitor,

Sobastian O, Adams, Clnolnnatl, O.~The chart to be oxhibited Is
attaehed to two rollers, so that It can bo wound from one (o tho
other of the rollers by turning them by moeans of eranks. The Jour
nals of tho rollors revolye In spring clips, which pross agnlnst tho
onds of the rollors, and thus bold sald rollom in noy position Into
which they muy bo turned, und also keep the ohurt taut while bofy
wound. Tho bars to which the clips are nttaohod aro halved to the
Lo oross burs, nnd aro seoured dotachably to wuld bary by sorows,
80 that they can readily bo detuchod and packed into u prot
bundie for storage or transportation.

Ymproved Ventllating and Warming Druam,
Potor M, Carman, Drooklyn, N, Y.~Thix vontilator Is plueod in
any poaltion where 1t onn bo connected with o lue or chimney of a
famace or fire, It forms i box in which are horlzontal und vortionl
partitions, Tubes, of groator dlamoter at tho bottom than at tho
tap, oxtend from the lowor partition to the upper partition, all
paniag through the centrnl partition, with tho excoption of tho
ontalde tor. This contenl partition ls cut short to allow the heat to
e from the lowar compartment to the uppor compartment by
moans of flues,  Above and below the horizontal pirtitions aro two
eomportments, Thoro aro wlx thors of tutos, half of which connect
one set of compartments, aud balf conneot the othor set. The
Leosh atr s admittod Into n compartwent, and pieses up through tho
Loft band ters of tubes, by means of which the alr s heated and dis-
into the chwmber, whenco It Is vonveyed to tho apart-
mont. At the same time, the foul air at the battom of the npurt-
maont 6 drawn fato another chamber, an upward draft belng {nduced
by the beat with which the tubes ave surrounded, and {s dischiarged
fate a cimney or fiue, nod conducted from the bullding,

Scientific American,

Improved Tanning Apparatus.

Harvey Reed, Atlanta, Ga.—This invention consists of tan vats
contrived with removable partitions and sliding and removable
raoks for supporting the skins; also with an arrangement for clrou-
lating the lquor through the leachcs and vats in an endloss coume,
#0 that the skins may bo put In at the end of a series of vats, out of
whioh the liquor Is forced Into the leaches agaln and shifted along,
from time to time, to the other end. Into the lattor the liquor tlows
ngnin after being renewed in tho leaches, and thence the tanned
batohes are lifted into the drying house, The leaches are arranged
in n series and introduced into the endless channel for the lquor at
ono end with new matorial, and shifted along to and removed with
the spent materinl at the other ond. The exhausted Nquor thus
oentors the oldest leach as It comes from the vats, and passes to the
newest in golng back to the vats, and thus extract the tannin and
applies it to the skins most effectually. The invention also consists
of n softening and scouring wheel contrived to produce the current
of liquor, and baving outwardly projecting floats to acton the water,
and Inwardly projecting floats to scour and rub the hides placed In
ity while tho liquor i pumped up into 1t as it rovolves.

Improved Middlings Purifior.

Edwin W. Johnson, Foreston, L, nssignor to himself and Joseph
U. Knodle, of same place.~The meal {8 aoted upon by a continual
spreading out, as produced In u serles of vertically disposed
#aucers with great facllity, by n strong upward current of afr,
caused by the suction fan through glde apertures, near the bottom
of the separating chamber, so that thereby the bran and other im-
purities are separated from the flour and carried partly around the
siucers, by the central apertures of the valve chamber and fan cns-
Ing, to the discharge conductor, and partly through a sultable num-
ber of side chanuels at the Inner ciroumference of the separnting
chamber, to the valve chamber and the exit conductor.

Improved Chain Gripe and Tightener.

John N. Ackerman and George J. Ackerman, Hackensack, N. J.
—A cast iron frame has a pivoted sheave, A lever hasan end yoked
#0 08 to recelve the aforesald frame, and is pivoted thereto by the
same bolt. A pawl is pivoted on the yoke of the lever, and a spring
keeps it in position. To operate this device, the flat side of the
framo i8 placed against the load, and the chain is thrown over. The
chain Is next passed up oyer the sheave, and then down through
the yoke of the lever; then, by pulling the sald lever downward, it
will cause the pawl to gripe the chain and draw it through, and an-
other pawl, resting on the sheave above the chain, will gripe and
hold it while the lever I8 being raised in position for a fresh gripe.

Improved Bee Hive.

Monroe Davis, Arcola, Mo.—The essentinl feature of this invention
18 0 moth trap, composed of a nest of curved plates, which prevent
tho ingects from entering the hive, or from returning thereto after
having once emerged.

Improved Screw Propeller.

Elbert B. Porter, Havana, Cuba.—The invention consists of a
serow propeller with semi-elliptic or otherwise bent and twisted
blades uttached at one or both ends of shaft, and provided with in-
terior nnd exterior auxiliary wings of sufficient size and twist. The
propeller is made of rolled metal plates, each auxillary and main
blnde being separately attached, so that any part may be repaired
without interfering with the other parts.

Improved Potato Digger and Cultivator.

Alden Crosby, Gray, N. ¥Y.—The forward ends of three beams are
spread apart, and are connoctoed by.a curved bar. The forward
ends of the sald beams may be adjusted closer together or farther
apart, as may bo desired. To the beams are attacbed the plow
standards, which carry the plow plates. Thoe forward plow plates
are made with tooth upon the outer part of thelr lower edges, and
their inner parts or wings are so formed as to throw the soll toward
and around the plants, and round it up into a ridge, The rear plow
plates are so formed as to move the sofl farther inwand, and com-
plete the formation of a ridgo around the plants. When the ma-
chine i= to be used as a potato digger, the plow plates are so ad-
justed as to remove the soll from the sides of the ridge: and to the
center beam s attached a standard, to which is attached a sbarp-
pointed plow, which opens up the hills and throws out tho potatocs.
Another device rakes over the soll thrown up by the plow, and thus
separate the potatoes from It, leaving the sald potatocs lylng upon
the top of the sofl.

Improved Electric Fuse.

Cbarles A. Drowne and Isaac 8. Nrowne, North Adams, Mass.~
The invention relates to eleotrio fuses, consisting of a shell baving
wires in packing, and attached to a sccond shell or oup containing
the explosive compound. It consists in preparing theso for trans
portation and subsequent mption, so that the outer or second
cap containing the fulminate obarge can be shipped in a wet state,
and then dried and attached by the consumer to the independent
fuse.

Improved Arm ¥Fracture Apparatus,

David Bissell, Detrolt, Mich.—The arm splint comprises two pairs
of clamping plates, one for the arm and the other for the fore urw,
the plates belng of concavo-convex form, whoreby they are adapted
to envelop the arm, or nearly o, They are also mado double, and
contrived to lengthen and shorten, and may bo adjusted townrd and
from each other, to shift plong the arm, us may be required, The
upper plates of each pafr are detachably connedatod to the othors, so
W o be taken off und put on readily, in applyiog the splint to and
removing it from the arm ; and the part to bo npplied ta the fore
arm s provided with flexible springs, with ndjusting sorows for
applying the pressurs to the arm. The objoot 14 to conform the
pressing deviee to tho shapo of the wrm for rogulating tho prossaive
on tho different pacts, and to hold the wrm i the requisite shape,
The clamping plates are made of zing and u #no plate s used In

front of the prossure springs for tho benet of s eoolng natury,
and to faotlitato the application of eloctricity.
Tmproved Streot Raollway Car Araek,

Henry O, Dull, New York olty, assignor to Dmeolf aod M,
A. Bouthworth, New Orleans, La.~This consists In conneoting
the seotlons of tho tubulae truek fraomo of o strool rallwny cor
by tubuler Joints, thus forming u continuous prssigo thoreln,
Thus constructed, the entire fruwmo e adapted for use ns o witor
tunk for supplying the bollor, and may be of any sk found necos.

sary or practicable,
Improvod Wheel for Velilclos,

Abratism 13, King, Camden, 0., asslgnor to Cathoring King, Rome,
(n.~Tho interior of the bhub (s in throe divisions or chambors, for
contalning the nut and washer on tho arm of tho nxle, the rubbor
or motallio springs around the pips box, and the extension for tho
spokeo tenons, Stops which enter grooves fn tho aprings hold the
Intter statlonary.  Confined as theso springs aro around the plpo
box or axle, o degree of clastiofty (s lmparted to the axle and whoeol
which counternots the usual jarring and conoussion, and rendes
tho motion of the vehicle soft and easy.

fmproved Spring Bed Hottom,

George W. Hatob, Fond du Lae, Wis.—In this bed bottom tho wire
springs are each formed of & series of bands, baving an upward lo.
olination, stralght connecting portions, and ayes, sald speings being

arranged longthwise of the alats.
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Improved Safety Valve.
Honry C. Tll, New York city, sssdgnor to bimeeif and M. A.
Southworth, Now Orleans, La. —The first Invention consists of o plston
of largo aren, subject to the pressure of the steam, which pressure
holds the valve closed throngh the mediam of a spring until the set
point for blowing-off Is reached. The pressure §3 then caureld, by
means of a rod and lever, to react on the spring, and to open the
valvo and allow tho steam to escape, The Invention also consists in
the armngement of an adjustable collar for vurylng the st point at
which the valve shall open und allow escnpe of steam.
Improved Washing Machine,
Hornce G. Willlams, Hamilton, Tows.—This conslsts In the pecul-
Inr construction and arrangement of the devices for operating a
vertically moving and horfzontally oscillating plunger. In using
tho machine the clothes are placed upon the bottom of the tub, n
suflicient quantity of soap nnd water is put in, and the free end of
alever I8 worked up and down, whioh alternntoly prosses the water
out of tho clothes, and allows them to agaln bocomo saturated. As
the lover I8 belng workod up nnd down, It 1, at the same time, moted
to one or the other slde, so that the presser may steike the clothes
each time In 0 new place,
Improved Spring Seat Support.

Frank A, Hawley and Amos Pearsall, McGrogor, [own.—The seat
18 supported, by means of brackets, on n compound spring frame,
which 18 constructed partly of wood and partly of steel springs.
The wooden spring part Is of alightly curved shape, and applied un-
der sultable upward (nclination to the front part of the perch. Tho
brackets are nttached to the wooden spring part of the frame,whicl
is laterally braced by o stiffening plece. The steel springs are of
inverted C shape, and applied with or without strups to the upper
ends of wood spring pleces,

Improved Grain Cradle.

John W. Settle, Glosgow, Ky.—Upon each finger, at the point
where the rod usunlly passes through, s placed o socket, which 1)
secured detachably to the fingers by o small scrow possiog through
sald socket and into or through the flogers. By this construction,
the fingers are not weakened by having heles formed through them
for the passage of the cross rod, and are thus less Hablo to break at
that point, while the sockets allow any floger to be convenlently
removed and replaced with 4 new one.

Improved Leg Fracture Apparatus.

David Bissell, Detroit, Mich.— This Is composed essentially of (wo
fracture boxes for the leg and thigh, respectively, with an ndjustable
and exteneible bed in the Jeg box for the leg to rest on; also adjustable,
extensible, and removable pressure pads for the sldes and top of the
leg and thigh; also means for extonding the Umb ; also meens for
adjusting them to crook the leg at the kneo; also means for elfcot-
ing extension from the shoulder, and certain other contrivances,

Improved Steam Generator,

Henry C. Bull, New York city, nssignor to bimself and M. A.
Southworth, New Orleans, La.—~This Is a new steam generator
composed of three distinet shells or walls, separated =0 us to leaxe
spaces. A fan assists the chimney in drawing the extorior alr
through openings into the open fpace, and cauddng It to ascend
to the top of the furnace, where it passes through openings
In the middle shell and into anotber space In which it descends to
the openings beneath the grate. In passing down through the
spaces, the alr becomes heated and is deliveced to the fuel in the
-condition of a hot blast. Devices are Included in the boller whereby
a constant separntion of sedimentary and foreign matters contained
in the water is made to take place, resulting in great advantages in
preserving the interfor surfaces of the water-heating tubes fna
clean and eflicient condition.

Improved Iron Bridze.

Bdwin 1. Farnsworth, Leavenworth, Kan.—This invention consists
of an improved construction of girder or arch for bridges, of two
vertical (edgewise) channel or = beams, with a flat plate riveted on
top, trunsverse plates under side at the posts and feet of the arch,
and diazonal or lattice brucing Intermediate to the transverseylites.
This affords greater strength for resisting the crushing effect on e
feot of the arch where the groatest straln exists, end also groater
lateral strength along the arch, 1t also enables the inside of the
arch to bo painted.

Improved Middlings Puarlfier.

Joseph W. Wilson, Warsaw, [Il.—The spout, through which tho
middlings are passed into o stationary boit, Inclcses a fan, to the
outer edges of which are attached brushes, for the purpese of agi-
tating the middlings. Tho fan takes the alr around the shaft at tho
bottom, and forces it, together with midélipgs and impurities, out
{nto a ohamber, where there §s a current of air passing upward to
another fan which carrfes the lmpurities up and out into a dust
room. Th2 mid Uings are allowed to fall to a sweep which discharges
them on a bhorfzontal bolt. The latter bas a jarring lovgitadiasl
motion, together with a quivering motion, which kce s tho wid.
diings constantly agitated over the cloth, and also kecps the cloth
clean without the afld of knockers or brushes.

Improved Corpse<Presorving Casket,

Partholomow Hartwell, Baltimore, Md.—The {nvention relates to
burial caskots, (n which the body of a deceased person is placed
after death, and preserved by ico from decomposition. The inves-
tion consists (o preventing any lquid from coming in contact with
the body and in making the cooler ln sections that may be ensily filled
and carriod into the house by a single man. A lining s used to go
around the Inside to hide the jolnts where the fce cans ccme to-
gother,

Improved Cotton Scod FPlanter.

. ¥ Cadenhend, Bolingbroke, Ga—~The lovention relates to the
construotion of cotton planters so that they may be simple, officient,
and at the same timo obtainable at w small cost. It consists n )
sood whool having food reoesses at regular intervals botween tho
poriphery and hub, and (n a box alotted in front, rear, and bottom,
and provided with stireers turned by friction.

Improved Cut=00° Adjusting Device.

Honry O Hull, Now York clty, sslgnor to himeelf and M. A,
Houthworth, Now Orleans, Li,—~This conslsts of two cut-off valves, one
for saoh port of the slido valye, having independent rods extending
out through the steam ohest, one within another, und conneeted
with o adfusting nut, one by A vight hand and the other by o lett
Land sorosy, 8o thut the sloeve, whioh faswiveled to the ecocntrio rod,

belng turnod vight or loft, will shift tho yalves towad or from oach
othor simultaneousty and alike,

Tmproved HMag Fastener.
Jumea Maophall, Laporte Ofty, Towa.—This is o fastentng string
nttnohed to the saek, passed In a loop through hales of an elustio
diak and meta! button, und secured by o koot £ vetaln tho dislk and
button (o posttion, Tho steiog 1a then wound around (be bag end,
and socurely ftned thoroon by belng wodged intersediately be-
twoon disk and buttan,

Tmproved Car Conpling,

I, ¥, Cadonhead, Delingbroke, Ga~The Invention oonststs fn un
automatio oar conpling, consiating of alink slotted at cach eud and
pivoted drop-outolios combined with a latewlly perforated drawhend
and removablo crosabar, also (n combining cross ploces and a dxaw
pin with the oross bar, and fn usdog & presser pin with & drawhead

having rear porforations,
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—
in order that (t may hooome thoroughly impregna.
tod by absorption of the lquid, & Can I paint
overit? A, Yoes

(20) M. B. L. asks: 1. I have a 12 inch 4 ply
belt, driving nshaft 35 foet distant. 1 have ooos.
slon froquently to reverse, nnd I find that
whon it I8 working true, the belt has a strong ton-
dency to run off on roversing. How can I correct

Feientific American.

Wood-working Machinery, now, for Sale—Iron
Frame Band Saws, 1 Exoetstor Machioes, 8535 Euroka
Oang Lath Sawing Machine, 6 saws, $1%0; fron Frame
Power Matcher and Jolnter, £39; Hand u.n;- I:gd
! mWM Matchers, 963; ¥ in. Rotary Ded Planers, ’ .

Lo 190 & 101 Water !i..R.l’. Double-belted TRotary Ned Panor, wolght 2,400 by, , 8350,
oona of all mizos and | Clreniar Saw Mill, Suingle, Clapboard, anit Stave Ma-
and Pablle Bxhibitony, | ehinery a spoclalty, Address Forsalth & Co., Manohos:

ask : How ean we soparate
lead? A. Cupol the nlloy.

_H. F..of Flokkefjord, Norway, asks:
M(vo)mlk lb!u: -:Iu- (from under the bofler in a
tannory) considorod as good a8 wood ashes for fer-
tilizing purposes? A, Yod.

(7) . M. asks: What isthe eaugo of what

(%) B.C. & Co.
wivor from tin and

‘. Oatalogues free.  MeAl [ ter, N H {s oallod tho sun’s “ drawing water 7' TtIs an np-
" this? A. It ls probable that the balt fx ar
Mster, Man'f'y. Optician, 4 Nassaa 61N, Y. The “Solentifio American ™ Ofice, New York, Ia posranoce of lines running from the sun to the bhor- ltne. % What isthe
Prizo Buny on the Dalance Spring and fts Iso- | fted with the Miniatars Biecirio Toleeraph. W oW | 30, A, Tho sun's mys pamsiog through the in- L’;’p‘::‘&::“:",:’;;’:’mn P s .- ::“':':
free. B.&AF. X Mz: B i 0 persons (0 the varfous dopartments of the ostablishe | 1erspaces of clouds. When reflected, tho rys uncoupled froquently, mving of ime and an of.
dvortisor, haviog the mumam. N\.v' “:', ment. Cheap And effoctive, Bplendid for shops, offioes, | SOMOtimMes converge. footunl Joint belng the objects? A. We do not
the Unfted Staies Cunada, deaires .:m. I:’:: '“: dwelllngs. Works for sany distance, Price $6, with good (M Q. F. P8 aska: 1, In tho pluw of the know of any fastening that will answer oll of thess

Dattery, ¥. O. Desch & Co,, ¥ Broadway, New York,
Makers, Send for free fllustrated Catalogue,

For best Proessos, Dies, and Frult Can Tools, Hliss
& Willtams, cor, of Plymouth and Jay, Rrookiyn, N, ¥,
Boult's Paneling, Moulding, and Dove-talling
0. Send for clreular and sample of work. B, C,
Mach'y Co,, Nattle Creek, Mioh,, Box 27,

Small Tools and Gear Wheols for Modols, List
freo. Goodnow & Wightman, 2 Cornhill, Hoston, Mass,
For Salo—-Ong “Coturall & NDaboook " Water
Whool Rogulator, in good order~by D, Arthur Nrown &
Co., Fishorville, N. IT, lantorn answer for a smnll tolescope for night use?
For Surfnoo Planers, small slze, and for Dox [ A, Not well. To try nny two lenses an n spyglnss,
Corner Grooving Machines, send to A. Davin, Lowell, | (10 gng of longest focus is to bo placed fn one ond

et of n paper tube as objeotive, tho other Is plneed In
Hotohkiss Afr Spring Forge Hammeor, bost In tho '

questions. 8. What would you suggest us the best
means of conveying power from n saw map.
drel, 3 to 85 feet, to drive a propelling wheel of
boat, speed of mandrel being 30 or 400 and of
whoel or 407 A. A chaln running over suitable
pulleys would bo the bost,

(21) A. B. says: 1. We have a new boiler
nnd olstern benenth the door of our engine h

bullt of brick and conted with water Hme, Fo.
sldo furnishing steam for heating our factory, the
boller supplies steam for rimning the engine, nnd
the exboust stenm from the oylinder possey up
through the fuctory (by o system of pipes soparte
from that used for heating direct from the boiler)

moon’s orbit always pamilel to iself? A, No.
Whon does the line formed by the intomoction of
the moon's and earth's orbits point to the sun? A,
Whon thenew or full moon Is at one of its nodes.
8. Doos not the moon have the groatest altitude at
night In wintor when passing the meridian? A.
No. Greatest meridian altitudeof the moon Is55"
18, nt summor solstioe. Loast,20° #,000urs at winter
solstioo,

() N. P.agky: WIll the lenses of n magic

Oapltal to Joln him In Manufactaring the same for Mar-
Ket. Addross, stating amount 1o Invest, 1o Charles Stesl,
482 Lorfmer Street, Greenpolnt, L. 1., Brooklyn, N, T,
Wanted, Power Mortiser,now or 21 h'd,in exchange
ormonldings. Forsalth & (o, Manchester N H
Posttion Wanted in a Machine or other Mechani-
cal Works—preforahly Steam Engines—as Foreman or As-
sistant, by & practioal Machtalet and ex Mechan-
feal Enginoerand Draaghtaman, Address Frank Il Yond,
M. E., Woonsooket, It, I.
Makers of all kinds of Toe-Making Maohines, send
address to A, W. Rislen & Bro,, Groesbosck, Tex,
2nd Hand Enginos and Doflors for Sale at Low
prices. Address Junlus Harris, Titaaville, Pa,
2 H', for Salo—Perfect and complete
with all Attings: 235 b, p. Hoadloy Mortable, §1,63; Sh.p.

A pipor tuboe which slides within the first, Scepa-

oadley Portabl ¥ > market. Pricos low. D, Frisbie & Co., New Haven, Ct, nnd thence (nto tho cistern beneath the level of
:‘u. m’. (.m ':u:n:n?xl‘mu'::‘ :: :o';f,t For Bolid Wroughibdron Deams, oto.. 00 adver | L0 tho two lenses tho sum of “";'l" '""‘“' """3"::” the water. By this arrangement lHttlo of the heat
Fight Bofler. $2%5: 80 1. p. Horlzontal Boller, §700,  Also, | teement. Address Union Iron Mills, Pietaturgh, T, for | 110 contmct the aperturo """"'“ Yoard SLOPS UN- | 1ot oxoopt what prsses out of the smoke stack.
i SDUm;rrtl;d Pbmm Engtnos, from 1 to 100 b, p.. | thogrsph, &e, til you get some kind of definition. An no water Is wasted, 1t is used overand over,and

aspocialty, Address Forsalth & Co,, Manchester, N.H. “Book-Koeping Simplified.” The whuly systom (10) J. P, asks: Has the earth two or three
AD old ostablished responsible House wishes, fn | 7 8 16W pages. Cloth, #1. Boands, 7 cents. Sent, post- | yoions? A, An infinite number of perturbing
connection with thelr different European Offices, to take | Pald. D. . Waggener & Co., ‘3‘ Walnut St., T‘hllﬂdl"': foroes vary the earth's motion. Ench periodio | boller. The water in the clstern is now quite hard
the excluafve Enropean Agency for fArst class special Ma. [ P18, Pa., Publishors ** Waggoner's Trial-Balance Book.™ | o Lo om0 the solar systom oommuniontes its | by reason of the fresh lime, and this will for u
chilnery. Only established firms, who can guarantee thelr | Faught's Patont Round nrnldm! Belting—The rhythmloosaillntion to all its membery,whothorsun, time cnuse a deposit of lime In the bofler, What
ware, need address D. & W, Box 26X, Xew York, dest thing ont=Manufactitred oaly by C. W. Aray, 8i1'& planet, or metcorite. will soften the water or onuso the precipitation of
For small size Sorow Outting Engine Lathos and [ % Cherry 8., Pulladclphia, Pa. Sead for Circular. j the limo beforo the water s pumped fnto the bofl-
Drill Lathes, address Star Tool Co., Providence, R, I, Tomplos and Ofloans, Draper, Hopodnle, Muss, (1) R'R, D, says: I wish to make n trans- [ o A, Mechanionl meuns, such a8 a heator with
W. Campbell's Self-Aoting Shade Rollers. Tho | For Solid Bmory Whools and Machinery, sond to | lucent covering for hotbeds, of cloth instend of [ uwgiment collector, would probably be the best.

will become practically as pure as distilled wator,
and so leave no sediment or Incrustation on the

Trade supplied, §7 Center Stroet, Now York. the Unlon Stone Co,, Boston, Mass., for circular, glase. One man recommends covoring with 2 078 | 1 however, your cmstern I8 armoged to be sup-
Send for Mustrated Ciroular—New principles of |  Mechanical Export in Patent Cases. T. D. Stetson, | lme water, 4 ozs. linseed ofl, 3 oxs. fresh eggs. An- plied by drainngo from the roof when It rains, lo-
propelling vessels—spocd Incroased, and power saved. | 23 Murray 8t,, New York, othor r ds 1 quart Il 10ll, 1 oz pulver-

troduce a little soda with the feed into the boiler,

€. H. Jeaner, Brockport, N. Y. and blow off frequently, until the cistern becomes

Wanted—Responsible parties to make and sell

Clarke's Safety Pocket Book'* on a royalty. One year
In use. Address Geo. D, Clarke, Patenteo, Leonards-
ville, N. Y.

Best Steam or Hot Air Heater invented. J. B.
Sammis, Winons, Minn,

Rare Metals and waida—.Uuminnm. Magnestum,
Csdminm, Blamuth, Wolfram, &c. L. F wanger &
c..,mmms:?x“ York. s sy using the best glue~R, B. K. is informed that

v > | F ly used on planofortes.
J. . Cassell, Linooln, Neb.,wants a doable curry | Freuch polish 18 general
Comb manufactured on r:)ynlty in Comba, See p. 11, vol. 82,~W, D, will find a recipe fora

For Sale, or Partner Wanted for Patent on Canal | §0!d lacquer on p, 862, vol. 30.—H. C. Y. ean puri-
Boat Propeller. Address G, Hoydrich, New Ulm, Minn. 3; his uarrs(:ent;h.)l'. h;l)rs'ln% them f:;: whﬂeiln
Am"._(;«,. . Rowell N ¢ ground.—m. . ., And many ™ are in-
Thls s, perhaps, the umPn‘mm:“C:;u‘:;}.ﬁ formed that Mr. Seth Green'saddress Is Rochester, b
the largest Advertislng Agency In the United States. | N. Y.—A. D. should keep his preparation for pre- P
Thelr offices o the Times buldiog contals files of papers | serving hides, ete., covered with a thin layerof | (13) C. B. H. says: 1. The journals of the | Supposing you reduce the temperature to —13636°,
published in all parts of the Unlon, and they bavo o &ys- | giycerin In a well corked bottle.—L. V. R. ought | rollers in rolling mills are usually kept wet by a | in accordance to your answer to Z. you will have
tem of classifying newspapers for asdvertisers that 1s 38 | 15 gnow better than to try to construct & perpot- | constant stream of water running upon them. A | balf the volume that you commence with. Now
ualque s= 1 1 uaeful. —{N. Y. Dally Star, Dec. 15, 150.] | ga] motion.—J. O. should consult & physician.— | kind of oil or roll gréase is used on such journals, | You must (according to Z) increase the tempéra-
Wood-working Machinery, 34 H'd, for Sale—All | Mre. 8. C. Jr. and J. M. S. will find a description of | and It is capable of withstanding the action of the | ture 273" to recover the balf you lost by reducing
:M‘;""‘: mzl“- e awwill, Set | a fountain on p. 405, vol. 2.—E. C. C. will tndan | water. What s its composition? A. It must be | 134", that is, to double the volumeattained by re-
m"_‘:‘,ﬁ_';‘m;.‘. e "::.‘imm,'s"z":om‘ exposure of the motor in question on p. 273, vol. | some kind of grease, such as tallow, that is solid | ducing the temperature. A, It is true thatsome
planes 16 ft. long by 1 fn, sqr., $130; 0 fr.  in, wire | 30— E+ B.T. will find a recipe for treating moles | at ordinary temperatures. 2. I have a well which | contradiction is involved in the statement general-
from chaln, 4c. per 1b, 3 11ron Felloe Machine, 850 No, 1 | 02 P 331, vol. 82,—F. T. W. can blue stoel by tho | produces the best quality ot lubricating ofl; can X ly given in textbooks on physics. It is only with-
B, P. Smith bstded Moulder, 8310, New Wood-working | Process described on p. 123, vol. 32.—J. H. P. will | use this ofl to produce the above roll grease for | in finite limits that it Is correct to say that the vol-
Machinery, all kinds, » specialty, Address Forsaith & | find 8 good recipe for baking powder on p.123,vol. | wet journals? A. Itisdoubtful if you can, ume is increased or diminished o forsuch change
Co., Manchester, N, H1. 32.—P. D, and others who {nquire about the culti- | My well producesan abundance of gns, which, | of temperature of 1* C. A more correct method
File-cutting Machines. C. Vogel, Fort Lee, N. J. | vation of sumno should address the Commissioner | when confined, gives 30 or 40 Ibs. preasure; can T of stating the law s na follows: If the product of
Dickinson's Patent Shaped Diamond Cart of Agriculture; Washington, D. C.—S. B. can dress | utilize this gas in running an engine, using the gas ::Gl’m::ﬂ;d"ﬂﬂm;“lmlﬂ" C. is given,
Polnts snd sdjustable bolder for working Stone, dressing | Pufalo skins by the method described on p. 266, | instead of stecam? A. An ordinary steam engine | the product of theso two clements will be in-
Emery Wheels, Grindstones, &¢,, 6 Nasau st., ¥.¥. | VoL 25.—C. B. F.will finda recipe for Indelible ink | will answer if it is well made, If, however, the | treased by =45 of the amount at zero, for each in-
Engines, 2to 8 H.P. N. Twiss, New Haven, Ct. | 00 P- 112, vol. 27. Solder for silver is described on | gas when mixed with air forms an explosiye com- | crease of temperature of 1° C,, and will be dimin-
p. 251, yol. 28.—C. L. V. can make a rubber varnish | pound, we advise you not to try the experiment. |ishedin like proportion for each diminution in
Miller's Brick Presses for fire and red brick. by the process given on p. 11, vol. 32.—F. P. will temperature of 1°. It will be observed that the
e - . . X, find directions on p. 358, tol.:'v for k&pil;g moths | (14) C. H. 8. asks: How fast can cut cog | jncrease or decreaso \s referred to the pressure

To Machinists.—For Sale, Cheap—A partially fin- e y gearing be run?  A. The sudden acceleration and | ard volume of the ¢ <
ished Engine Lathe, 11 feet bed, 28 Inch swing. For fur- out of clothes.—W, R. M. can cement leather to rotardation of the whoel make troubla with those gus at a temperature of * C.
ther particulars, call on or address Clark, Smith & Co., | Fubber by using the preparation given on p. 119, T8 de ot Blo to delinite Below is given the analytical statement of the
Fort Pain, ¥. Y. vol. 2.—J. W. will find_directions for browning | #*™ it e clinitely AnSwer yOUur | law: p=pressure of the gus In pounds per square
Send stamp for epecimen copy of the Bheet-Metsl | 2Un barrels on p. 11, vol. 32.—G. F. will find instruc- | WWestion. inch, at a temperature of 0° C. P=pressure at
Bailder; all sbout Galvanized Iron Cornices. Published | tions for vulcanizing rubber on p. 378, vol. 26.—G. | (15) . B, W. says: 1. We have a 1 inch | temperature T° C. v=volume of a given weight of
monthly. Address heet-Melal Bullder, Salem, Ohto. | R. I, can etch steel saw blades by the process de- | pipe, 1,800 feot long, through which we get water. the gas in cuble feet, at a temperatureof 0°C. V
- Price aﬁy ﬂ&-’ﬂn ‘l‘a‘-i_d'l'hm:bA Electrie | seribed on p. 250, vol. 27.—J. M. McC. will find & | We bave about £0 feet head, and lift the water 15 =volume of ;mc welght, at temperature of T° C.

elegrsph. A com| working Telegraph Apparatus, | reglpe for dinmond cement (cementing whalebone

for sending messages, making magnets, the eleotric Ught, ow.%n p. 90, vol. 90.~D. é_ (@iam mf" 4t NW‘: :los):(;l.ml‘; '3:’0 h:;)’ f‘xt'g:tt:: t':;“pﬁ';:’ ;::::‘:‘:oz‘: P‘,-(V:PXH—"_SXDX:'. Now If T*= 2713°, PXV=0,
mm’:;‘h“mﬂz M-kq‘{“n:' :;:‘ H. W. G. divlding a board), J. E. 8. (steam pipes), | phon were larger, would we get sny moro water | a condition that does not fnvolve the annikilation
" '-lb-l 'm" 204 sest £0 all muo‘“‘ m’ World on receipt and H, L. L. (boilers and engines), donot send suf- | qelfyered through the 1 inch pipo in the same time? | of matter, and moroly expresses that the gasno
ficlent duta. A. There is not likely to be any advantage in | jonger exists asgns. (This also answers J.J. T.)

All Fruit-can Tools, Ferracute, Bridgeton, N. J. fzod sugar of lead, 4 ozs. pulverized rosin, These

nro to make the cloth waterproof and airtight, ‘hnt guses are produced
Which is the best of the two? AL The latter, gl;c:n'::ﬂw:::u: { :,(h:oln ¥ mdx they of a

(12) K. asks: How many books did Euclid | nature to Injure a metallic surface? A. The pro-
rite? A. There were 13 of the original books | qucts of the explosion vary greatly according to
written or arranged by Euclid. Most modern | circumstances, but they are not ordinarily injuri-
works on geometry contain the substance of the | ©us to a metallic surface.
original work. N s i

How roso the tnequalty fn the number of dnys | 1% 7" ax 0 e weomacion of honis YOUE Te-
in the different months? A. It has been taken | y¢ the gas increases its volume .}y part for cach
from the reckoning of the Romans, by whom it | qegree C. of the riso in the temporature, it would
was fixed In the timo of Julius Cresar. double the volume existing at zoro at n'le- tem-

Would it be necessary’ to steam the planks for | oratyre than 213°, on the principle of compound
ullding a boat 17 feet long by 4 feet wide, of o¥- | {ytarest.  If at 278° below zero, the gas is all gone,
ress, 3 inch thick? A. No. what will be the result when you heat up again?

A. B. L. can cement emery to wood by

of price. ¥. C. Besch & Co., 3 Broadway, New York. 1) B. P. D. asks: 1. Would it Din pl ° H b 1
24 H'd, for ect order—Twosft. | ( . P. D. asks: 1. Would a common pe. = How much pressure wou 9 '8 : vise
Lathes, Sale, P:!l"f, e om‘;mc' cast iron, such as is used for making plows, an- | this bead of water give? A. Ahead of 80 feet cor- (".3). getm:b;l oo e HEM D
824 each; ;u 2 ft. Eogloe Lathe, 23 1o, swing, $575: | swer for an engine cylinder 2 x ¢ inches? A, It | responds to a pressure of nearly 35 1bs. per square g ,;,o,m por mm“w'":;: :,:"::,n";d.';
** Amonet'" Driller, 86); § fr, 2 e y
Spindle Upright ) tron | will bo better to make thoe cylinder of brase. tnch inch wheel with 55 inches lead (4 buckets) on &

15. ewisg. ¥90; & 1, Eogtoe Lathe, 17 in. ; P o o s
ddress Forsalth & Co., Manchester, ¥ . H. BN SR i Bei TIEHI. (16) J. O'C. asks: What ix the use in ma- boat 56 feet long and of 6 feet 6 inches beam. Our
oylinder is 0x5, and with %0 Ibs. of steam we have

’ engine for one or two hours daily, or would a hor- king the face of a pulley crowned? Are not pul-
and Organ Wire Work of all kinds, Valve q § . ¥
1108 450 Brase Finiehing Fails, ke, bo, | L OF UPright be best? A. A bofler euch 8 | joys froquently mado flat? When two shafta with | ryp our wheel at over 810 reyolutions per minute.
Weo find, however, that this s a great waste of

S . e e oo vt v vk vl eyl e ey g i, st e, e
K the faces of the pulleys being flat, will not the

m&"ni;n.l—‘l '“fm"&" M‘;’ uﬁ‘*:"";'r‘.“:y formation from a plumber, 3. How much press- | pelt run evenly on them, and no moro to one slde :)::p?ﬁl:: tfl;tc\::::;l 3&, no‘;‘;nl:;‘:“m;:: ‘:::
kind of Mill or Factory, at the Manufacturer's loweat | 2F® Would be best? 4. Carry & pressure of 150r | than the other? 1f the faces are crowned, and the | wator into n fonm, and tho speed 18 1ot o good a8
prices; set itup, If wanted. Send on your order. Address 20 Ibs. shafts not parallel, the crowning will not keep the when wo turn 200 ’to 250 uvc?l\m N ao‘ spring
P. H, Walt, Sandy U001, N. Y. Manufactarers wisting | (2) J. G, nsks: What proportion of heat [ belt even on the pulleys.  A. Theobjeot of crown- it fs our intention to put on a wo“"b e:g'w
e 1o represent them will forward clrculars, &c. will a pound of iron, completely burnt, yield com- | ing pulloys is to correct slight (naccurncies in Hn- | wone aiameter, with 6 foot lead .:l‘ h“c :hlnk wo

: Atlas Works, Indianspolis, Ind., for a | pared with a pound of anthracite conl 7 A, About | lvg the shafting, nnd thoso arlsing from the belt can turn upms‘tu'(u It 'mmw.;m::‘mmt
Photograph of their 2 tuch Engioe Lathe, one fifth as much. being crooked. Itis true, howover, that there are | comes o it, through larger openings between the

Wash Stands, New Styles, Marble Tops, can be | (g, J W, F, says: P. M. B.says that  boat | very many places in which flat pulleys are used

used I any situstion, Prices very low, Bend loras cata-
logue. Balley, Farrell & Co., Pittaburgh, fa.

© Grindstones—4,000 tuns. Borea Stone Co.,Beres,O.
Bend for Clrcular of & very Superior Boller Foed
Pexop. D, Friabie & Co,, New Haves, Coun,

Peck's Patent Drop Press. Still the best (n use.
Address Milo Peck, ¥ew Haves, Conn.

¥or small size Scrow Cutting Bogine Lathes and
Provideoce.

Drill Lathes, address ftar Tool Co., WR. L.
Geaulae Concord Axlos—Brown, Fishervillo,N.H
of a By,

ville
sample and prica

Hammerns und Bolt P hines—
i Rows of tha Cormer Sad s of o chirice-2
the most economic Lole of thelr Xind known. Vor price
snd cute, pddress B. C, Formith & Co,, Manchester, ¥ H,

new and second
sad Bufiing

Prowos and J
, Lathes aod Machinery for
Metals. E. Lyos, € Grasd Surest New York,

perior Quality —Whitins.
Co,, Woitiosville, Mass, Bend for

serow, 4 foet in diameotor and of 6 feet pitel, run st
120 revolutions, makes U knots, thus showing n ne-
gativealip of @1 per cont. What kind of a scrow
does he uso togive this result? A. Probably bo is
In error, elthor as to spoed of boat or piteh of
screw, What is called ¢ miles an hour Is some-
times only n guoss,

(4) F.C.pays: lam working s vacuum engine
oloso to u boller, with % (nch pipe, glving amplo
stoarm. 1 wish to remove the engine to a distanco
of about 600 feok, The pipe will have to bo run
partly in the opon alr, partly through a long shed,
and partly undor a streot, and I would ke to know
tho boest desoription of covering, size of pipe,
eto, und if It will bo necessary to put a stoam
trap near the cogine. A. Use a pipe about 1
inch In dlametor, woell felted, and attach o trap
neartheengine. Avold as much as possible abrupt

with good satisfaction.

(17) K. asks: 1. What size, pattern, and
pitch should a propeller bo for a 6xd engine ina
boat 8 feet long x & feot boam of good model,
drawiog 244 feetastern 2 A, Three bladed, 30 to &2
{ochies diamoter, 40 10 42 Inobes piteh. 2. What
oumber of revolutions of such an engine, well
coustructed, would give tho best result? A.About
800, 3. What speed ought I to got in smooth wa-~
tor? A, From 8§ to 0 miles nn hour,

(18) G. F. asks: What is the amount of
molsture contained In n cuble foot of alr on a
warm damp day 7 A, About 0-0500 of 1 1b,

(10) B. E. E, asks: 1. Can the solution de-
soribed on p, 55 of vol. 82 bo used to proserve the
hull of a yacht? A. Yes. 2 Can it be put on af-
ter the yuoht is built? A. No,as the wood re-

buckets) and will drive the boat faster.

us bave your opinfon on thesubject. A. This
will bo an {mprovement. 2. Where should we cut
off steam on this eogine, nnd how much should it
be open after the contor is past? A, At from %
to ¥{ of the stroke, with a lead about g inch on
cach end.

Is thie pressuro on a steam bofler alike all over?
A. It is greatest at the lowest point,

Is an injector practicable on u marine boiler?
A. Yes.

(24) F. C. G. asks: I8 taking the tin off tin
sernps a succossful business? A, During the past
ten years; we have bad the history of more than &
dozen attempts, alded by mnple money capital, to
make a business out of tin sorap, which resulted
disastrously, Last summer there were in this
nolghborhood five independent tin scrap cstablish-

changes in the direction of the pipe.

quires 10 be steeped for somo time in the solution

ments; now there Is but one, and Its proprietors are
reticent.




J.

.M. says: Fire b.u“lloonlu\:lo of
SO oconslonally take from tho blase
of the wleohol. How can the lower part of the
%umo froproof? A, Try steeplng the
PAPOr In n 8olution of tungwtato of soda. Hew ure
th_ouv.u.’vd.l.

(20) E. B, MeG. neks: 1. How can | bring
tin to s lquld condition? A. We do not know of
method than melting It. & How can |

to a higher source of supply, If
neod I8 there of any pump at all,
flow over the top of
I8 corroot; but our oor-
respondent’s question reforred to the cause of tho
water rising up to the lovel from whioh It wis
takon by tho pump.

(28) 0, . nsks: 1, What is the differenco
betwoen the composition of gunpowder mnd blist-
Inz powder? A, Thore s no essontinl differonco,
3, Which wood makes the best charcoal for pow-
r.hl-ol Gllend, codar, soft maple, or willow ¥

In ivory black anything butburnt bones? A.No.

i

thodaytime? A. Not If the other conditions are
the same,
What Is meant by the multiplication of the
cube? A. Give an example to illustrate your
meaning.

L Tsaw it stated that the cylinders of the Great
Bastorn wore 14 feot In length; should 1t not bo 4
foot? A. No. Fourteon festiscorrect. 2. Was
thore evoer an englno with 14 fect strokoe?  AThere
have been quite n number.

Will & water whool vun with more foroe in the
night than io the daytime? A. No.

80) A. B. D. nsks: If a wank has a pipe, }
It runaing in, and a siphon, 3 inch, running
out, the tank belng empty, when the pipe running
in was opened, when would the water bogin to run
out? A. Assoon asthe water level was up o the
highest point in the siphon.

I am makiog a small steam ongine, 3 Inches
stroke by 13§ inches bore.  Would a boller 28 inch-
©s high nnd 12 lnches in diameter do, and of what
thickness anl metal should it be? A, Mako it
‘about twioo as large, of 3 copper.

How “an [ romove Indian ink marks from my
arm? A, Wo are not sure that there 18 any safo
mothod, See p, 331, vol 30,

How oan I bronze a gun barrel? A, Rust tho
surfaoe with chloride of antimony, or dilute muri-
atio uold, Then clean it, polish with wux, aud ap-
ply shellac varnish,

(81) L. B. C. asks: 1. Would a 10 horse
power engine ralse enough water to run an over-
shot whoel that would give 30 horse power? A.
No. 2 Would a 3 inch stream on a 10 foot over-
‘o:"hdm-nhchmn a hill 100 fest?
A. No.

(82) H. S, asks: What is the shortest cor
rect rule for gotting the amount of 1 inch lumber
1o a log, given the diameter and the length? A.
We doubt whether any general rule can be given.
Of course it Is easy to find how much can be cut
from the log after it is squared, but frequently
there are several slab boards taken off In squaring.
Lumbermen, however, by a little observation, can
readily construct tables, by which to estimate the
contents of any log.

(83) J. C. B. asks: In driving a pipe for a
well,how do you determine whea you have arrived
at water 7 A. By applying a pump, or sounding.

Will sulphur answer as well as lead to secure
fron torock? A. Yes.

(34) D. H. W. asks: 1. To what class of me-
chanical power does the wagon wheel belong? A.
It isa lever,as in the case of a locomotive. 2. Which
runs the lightest, an iron axied or a thimble-
skeined wagon? The iron axle is 134 inches in di-
ameter, and the thimble-skeined axle 3 inches. A,
Probably the question cannot be answered in a
general manner, as it depends upon the friction
botweon the wheel and the axle, and consoquently
upon the it. 3. Which s the fulcrum, the axle or
the ground ¥ A. In the case of u wagon propelied
from within, us a locomotive, the axle s the ful-
crum. If it I8 moved by the application of a force
from without, and the wheels revolve, the ground
may be regarded as the fulcrum. It is ovident, in
this case, that the wagon could be moved without
revolving the wheels.

(85) M. (. asks: Which will resist most
prossure, 013§ gas pipe, or a 14 inch solid rod? A,
The solid rod, If the were of tho samo
quality in ench,bocause the section to resist rupture
would be groeater.

(36) G. P. asks: What causes a lathe to
chatter 7 A. The of the tool orof the
bar. It may be that the lathe is too light for the
work.

(87) W. H. H. G. agks: Willa four-ply rub:
bor belt be suitable for a fish olevator, the bolt
ooming into contact with salt wator and fish slimo?
A. Wo think not.

What |8 the proocess of deodorizing koroseno
with ehloride of Mime? A, The ofl Is mixed with
me and hoeated, then treated with sulphurlo seld,
nnd washed with water,

(88) J. N. M. says: Some years ngo, oxpori-
ments wore triod in running horso cars by moans
of comprossed alr, which was suppliod In a strong
rosorvole at the begloning of the route. Why
might not the power of & windmill bo applied to

f alr Into a large recelver, and the sup-
ply of condensod air used us & regular nud con-
stant motor for light or heavy machinery? A.Tho

¥ | box of a locomotive for?

Feientific

Awerican,
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Idea sooma good. The oniy ;lny to settlo dofnite-
Ly, whethor it lsso or not, I8 to try It

(B09) J. 0, S, aska: 1. Would & ot fron
tank of 1 cublo foot capaoity or loss, to be Leated
aver i forge, do for melting xine for galvanizing?
A, You 2 What should be used to koop the wine
from oxididng and vaporfeiog? A, Use sal am-
montae with the tine. 8. Would a hembsphorioal
tank answer best 7 A, You

(40) J. F. G, says: Our water reservolris 2
milos distaot, and 190 feet above our mill, What
sae of plpo must be lald from the reservolr to the
will, %0 that the naturl pressure of water (st the
mill) will throw a stream of water 100 foot high by
tho uso of % feet of 244 Inoh hose and & 134 nch
nomlo? A, It will dopond upon the way tha pipe
In lald, If Itls gonemlly straight and froe from
abirupt changes of direction, it should be from & to
0 inches in diamoter,

(41) F. L. K, asks: What wood makes the
bost pattorns for Hght castings ¥ A, Plne, covered
with shellae, answers very woll. Mahogany van
bo used for very nice work,

If small copper tubes be fAxed o o mold, and
melted brass be pourced upon thom, will the Wabes
molt or collapse? A. Thoy would be very apt to
melt.

In thero an Injector that uses the exhaust steam?
A. We do not know of any.

L. What are the holes through the side of the fire.
A, To admitalr into the
combustion chamber. 2. How can small leaks at
soams and stays be stopped ? A, iy caulking, It
s well to attend to smuall loaks promptly. 3. Would
not the electric light be used as a hoad light for lo-
comotives? A, It would not be desirabie, but It
might be done. 4. How much coal will & 40 tun en-
gine burn (on a level) to the mile, pulling a train
of 20 cars wolghing 10 tuns cach, the diameters of
tho drivers belng 4 or 5 feet? A, From 40 to 50 Ibs.
5. Why iszero on the Fahrenholt seale 32 below
the freezing point of water? A, Beouuse Fahron-
holt considered the zero of his scalo to be the
groatest cold that could be produced.

(42) B. A. L says: Iread that steam at high
pressure will not scald. Is this true? A, The
statement is to be taken with considernble allow-
ance; but the steam issuing from a ton kottle Is
far more likely to scald than the same quantity
coming from a high pressure boller,

(48) J. A. V. says: In your answer to W,
C, R, (who asks whether, If he should take a oylin-
dor of alr with 100 1bs. pressure to the square inch,
plnce it on & small boat, and let the alr escape, the
air on theoutside traveling in the same direction
and atthe same speed as that coming out of the
oylinder, it would move the boat or not) you say
that the boat would moyve. What would make it
doso? A. The unbalanced pressuro opposite the
plinoe of discharge.

(44) W. M. C. asks: 1. The cylinder of my
engine Is of 23 inches bore and 4 inches stroke. By
carrying 80 1bs. steam, making 1% revolutions per
minute, how large a yacht can be propelled? A,
Make the boat from 20 to 25 feet long. 2. How
large a scrow ought to be used? A. From 2 to 2§
feet in dlameter. 3. Ought the boller to be verti-
calor horfzontal? A. Vertical.

(45) H. W.asks: Can [ ascertain the power
of a locomotive from the diameter of cylinder,
length of stroke, dismeter of driving wheel, num-
ber of wheels connected, and wolght of engine?
A. No. The weight on the drivers must bo given.
If you suppose, however, that the adbesion s
greater than the tractive foree, the solution s very
simple. We give the rule by which you can make
the necessary calculations. The tractive force in
pounds is found by multiplying togethor the square
of the diameter of the piston in Inohes, the length
of stroke in inches, and the pressure of steam (n
1bs. per square inch, and dividing the product by
the diameter of the driving wheel in inches.

(46) H. L. N.—You cannot restore the pe-
culiar finish to aknife unless you employ the ori-
ginal mechanism by which it was produced, name-
1y, an emery grinding wheel and a walrus leather
polishing wheel.—W.

(47) J.N. P. says: 1. Tam making a small
engine, of which the dimensions are as follows :
Diameter of cylinder 3 inches, stroke 4 Inches,
with cut-off at crank angle of 135% with lead. Ex-
haust closes at crank angle of 1575%, and opens at
extremity of the stroke. Ratio of crank to con-
necting rod is 1 to 5}. I propose to use steam at
50 1bs. pressure; what would be the proper dimen-
glons and style of & boller for the engine, to make
steam quick and use the minlmum of coal? A.
You should have a boiler with from 60 to 70 square
foot of efficient heating surface. 2. What do you
think of the dimensions of the engine? A, They
are well proportioned. 3. 1 have discarded the
slide valve, and am going to have two cylinders
side by side, and use two pistons in the smaller to
take the place of the slide valve; I thereby will
save & greater part of the steam lost In the long
ways incident to the slide valve, and avold the
enormous friction of the same. 1t has probably
never occurred to many that, in order to move an
ordinary slide valve 8 by 10 Inches with stoam at 50
1by. pressure, it would require two draft hormoes do-
Ing their be t, if attached directly to the valye
stem, with no lubricant under the valve, A, Wo
thinlk this {den I8 fn general very good, 4, T want to
use un Infectorand indioatorjenn thoso Insteamonta
b ugod on so small an engine, und do I neod yorbal
{nstruotion ns to thelruse? Al You oan probably
loarn how to apply and use them by praotice, and
by studying the theory of thelr notion, 6, How
many revolutions will the engine muko with 60 1bs,
pressure, and no load except the friotion of the
ongine? A. The engine might mako 600 or 000 roy=
olutions a minute.

(48) R. T. M. asks: 1, How much per cont
of aleobol does lager beer contain? A, The

stropgth of beer varies nocording to the quality

and quantity of the malt und hops used, and the
mode of conducting wach stuge of the process, but
ospocially the fermentation, If the Arst fermenta.
thon be stopped at an oarly stago, the boor will con
min s consdderable quantity of sugar and oot par-
abively Hittle aloohol; 1t will be mild, and If bottled
will nequire the property of offervescing stroogly
whon the bottle s opened. I, on the other hand,
the fermontation be allowed Lo go o In the yats or
omaks till pourly all the sugur s converted Into al-
eobol, and the carbonie ackd esoapes, the beer be-
comos mare alooholic. For these ressons, lager
beor varies In 1ts amount of aleobol from ¥ to 10
peroent. 2. Can a grown person drink a plot of
alcobiol without belng hurt? A, It would probably
canse death,

(49) W. M. R. asks: Will strong sulpharie
acld injure loather? A, Yos

(60) H. J. 8, says: Wells, in his * Philoso-
phy," defines sound as produced by Impressions
mide on the tympanum or drum of the ear by the
vibrations of tho alr, If u cannon be fired far out
of the hearing of any aulmnl with the senso of
hoaring, would thore bo any sound therofrom? A.
Cortulnly not, under the above definition of sound.

(51) 0. W. B. asks: 1. Does sonking a flute
in olive ofl benolit it In any respoct? A, We think
It might possibly provent the wood from becoming
dry and cracking or warping. 2, Why are futes
with Ivory bheads and blow Jolnts better than those
with wood? A The Ivory prevents the Instrument
from getting out of tune by preserving the blow
and koy boles at a constant diameter. The com-
mon wooden Instruments, In many onses, In a
short time become utterly uscloss from the con-
traotion and expansion of the wood.

(62) 8. L. M. asks: What is the amount of
expansion of an fron rod 13 Inches In diameter
and 85 feot long, when the thermometer rises from
10° to 76° Fah.? A. About } of an Inch.

(58) L. V. R, asks: How can | ascertain the
number of degroes of heat required to reduce n
certidn metal to fuslon? A. One method Is the
useof the pyrometer, As mercury bolls at about
060%, we cannot use the mercurial thermometer
for higher tomporatures, The pyrometer consists
of a hollow case of black lend or plumbago, into
which is dropped n bar of platinum, secured to its
place by astrap of platinum and a wedge of por-
celain. The wholo I then hoanted, as, for Instance,
by placing it in a pot of molten sllver, whoso tem-
perature we wish to ascertain. The metal bar ex-
pands much more than the caso of black lead, and,
being confined from moving (n any but an upward
direction, drives forward the arm of a lever over
n graduated arc, on which we read the degrees of
Fahrenheit's scale. There are sovernl forms of py-
rometer, but their use for delicato work s not cus-
tomary now. The arrangements now used for the
determination of high melting points with the
greatest accurmcy are either based upon the ex-

n of gases and vapors, or on the clectrical
properties of bodies. For detalls, consult Ganot's
“ Physics.”

(54) S. P. asks: Will petroleum gas ac-
sweras well as coal gns In forming a lime light?
A. Yes.

(35) J. S. esks: 1. What coloring is put
mnto spirits of wine for use in thermometers? A.
The coloring made use of generally for this pur-
pose is, we believe, annatto. 2. How can I makean
alcohol thermometer? A. Obtain a glass tube hav-
ing a very small even bore, and having a coll at its
lower end. Fill the coil and a portion of the stem
of the thermometer with the colored liquid, and
boll until the air is completely expelled from the
tube, which should then be hermetically sealed
with the blowpipe. These thermometers are usu-
ally graduated by placing them in baths of differ-
ent temperatures together with a standard mercu-
rial thermometer, and marking on the alcohol
thermometer the temperature indicated by the
mercurial thermometer.

How can I mend rubber shoos ?
vol. 3.

(68) C, G. M. asks: 1. To whom should 1
apply for a loenso to run a steam engine? A, If
itis for a liconse to manage a steamboat cogine,
you should apply to the United States Inspector,
If it is for a stationary engine, there is probably a
State or city inspector in your eity. The customs
vary in different States. 2. What are the usual
questions asked by the examiner? A. Tho ques-
tions ordinarily refer to the applicant’s previous
experience, and his knowledgo of the construction
and management of engines and bollers,

(57) J. C. asks: What is the standard of
comparison in the determination of the calorific
value of fuel, and upon whose investigations is it
based? Indifferent books I find it stated that, by
the combustion of one pound of carbon, sufficient
heat s produced to increase the tempersture of
from 13000 1bs to noarly 20,000 Ibs. of water 1*
Fah. By some authors It Is stated at 5,000°, S,080°,
oto., (. What is the present acknowledged stand-
ard? A, The unit usually employed Is that first
used by Rumford, who estimaled the calorifio
power by the number of parts, by weight, of wa-
tor which one part, by welght, of the body would,
on perfoet combustion, mise 1* In tempemmture.
Thus one part, by welght, of charconl, fn combin-
Ing with 236 parts of oxygen to form carbonloneid,
will ovoalye heat sufliclent to rmise tho tompernture
of 8,080 parts, by wolght, of water 1* O, Extiimntes
of thischnroter are also mado by whint is known
a8 Borthior's and Stromeyer's reduction methods.
Those processes conslst In dotormining the quans
tity of efther cupric or plumbio oxides reduced by
aglven quantity of the fuel.

(58) J. A. 8.J. nsks: How can I stain pine
cofting black, to dry quickly? A. Steop thoe wood
for two or three days Inlukewnrm water, In whioh
o little alum has been dissolved, then put a handtul
of logwood, out small, into & pint of water, und

A. See p. 28,

bolil down to less than 3 pint,  1f a lttle indigo is

—_———
ndded, the color will be more beautiful, Bpread a
layer of this liquid quite hot upon the wood with
a soft brush, which will give It a viclet color.
When It i dry, spread on it another layer; dry it
sndn and give It & third ; then boll verdigris at
Aiserotion {n 1ts own vinegar, and sprosd o layer of
It on the wood ; when 1t s dry rub It with & brush
and then with olled chamols skin. This gives a

nmbhek.udlﬂhh.wfdlylhodwd
ebony,

(59) J. T M. says: [have s small bost 48
Inches from stam o bow, und & inches wide. How
wmm-mumcomm A.An
engine with oylinder of one Inch dlameter will sn-
swer,

(00) E. M., asks: What will remove grease
stains from marble? A. Try ohloroform.

What will remove & beard from the face without
using soap or reor ¥ A. A deplintory will destroy

the benrd so that no future growth will take place,
See p. 22, vol. 24,

(61) B, F. W, asks: 1. What Is the reaction
by which hydrogen Inovolyed when metallio zine is
bolled with K O H, and what ohemical compounds
are formed 7 A. By the action of a bolling solu-
tion of potash on zine, hydrogen is Hberated,
while oxide of zine i formed and dissolyed In the
alkaline solution. 2. What effect does the presence
of an arsenious cowpound (As;0,) have on the re-
action and the resulting compounds? A. The ar-
senlous acid would speedily be absorbed by the
potash to form arsenite of potash.

(62) C. M. F. asks: What is s good recipe
for boot blacking? A.dvory black and molssses,
oach 3 o, spermacet! ofl | oz, white wine vinegar,
1 pint. Mix.

(h‘? T obtain back volumes of the Science Record !
A. Yes,

(63) 8. A E.asks: How are artesian wells
bored? A, Fora full deseription of the method
of boring these wolla we must refer you to some
work on the subject, The lnatruments used for
this purpose principally consist of long augers,
chisels, gouges, ote,, cach one belng about 7 feet
long. As the holo deopens, fresh lengths are
screwed on until the desirod stream s reached.
The most remarkable example of an artesian well
Is that recently formed at Grenelle, a suburb at the
southwest of Paris, Franoe, which eost elght years
of difficult labor to perforate. The depth reached
was about 1,500 feet. The water rose to the surface,
and discharged itself at the rate of 600,000 gallons
per hour. The artesian wells of Elbeuf and
Tours, which were formed many years ago, over-
flow in never-varying streams: and the anclent ar-
tesian well at Lillers, In the Pas de Calals, has for
soven centuries furnished a constant and equable
supply.

How Is salt obtained from brine? A. Evapora-
ting pans are constructed of well riveted boiler
plate,the shape being rectangular, the length about
30 feet, the width about 2 feet, and the depth 2
feet. These pans are supported by masonry,whick
also serves to separate the flues by which the pans
are heated.  Professor Cook’s analysis of Ononda-
gt brine gives the following percentage of dry
impure sait in the brine: Syracuse 1554, Salina
WSS Liverpool 1586, an average of about 1541 per
cent.

(64) G. W. S, asks: 1. How can I make =
cheap paint as nearly lke white lead as possible?
A. Use white oxide of zino; this may be readily
obtained by burning zinc with a full supply of
gir. 2. How can [ bring It to a flesh color? A TUse
carmioe or vermilion.

(63) G. E. W. says: I cut to pieces a 2 cent
plece and tried to melt It between two pleces of
charcoal with a blowpipe and alcobol lamp, and
failed. I tricd borax with It and failed again.
How can Tmelt {t? A. If you use some filings of
the coinand mix it with four times Its weight of
carbonate of soda, you should, if you are agood
blowpipist, succeed with an alcobol lamp.

How can I make putty powder? A. It is readi-
1y obtained by tresting metallio tin with nitric
acid ; violent action, attended with the extrication
of nitrous fumes, cocurs, and the tin is converted
into a white, crystaline, Insoluble mass, which is
hydmted motastannic acid; after washing It with
cold water, the acid, when dried and ignited, be-
comes anhydrous, and of a pale buff color; in this
form it possesses the properties of the native ox-
ide, and constitutes the putty powder employed
for polishing plate, ete. It is also largely used for
giving whiteness and opacity to enamels.

(66) G. W. W,—The reward offered by the
State of Now York for lmproved means of canal
navigation oxpired and was sottled over a year
ago. No offer of reward now oxists that we
know of.

(67) R. D. A says, in reply toJ, G, 8. who
asked for a cheap paste for putting up paper ox-
posed out of doors: Take 1 It white glue, scak
in 1 pint water for 12 bours, white chalk 2 ozs. com-
mon resin 1 oz, white lead 2 oas, all thoroughly
pulverized and mixed. After tho giue has stood
the required time, dissolve it by gentle hoat, then
rub into It, in a mortar, the other Ingredients,
using only water enough to make a thick paste, in
order to facilitate their union. Then add 1 pint
more of winter and let it boll for 10 minutes ; after
which ndd water to bring the paste to the required
conalstenco for use, 1t will require to be kept
wirm while using,

(. H. 8. aska: At what velocity must a can-
non ball loave the earth 50 A% never to return to
it ?2—E, F. W, asks: How oan 1T make carbons for
electrie lghts 70, H, nska: How can I blue lamp
chimneys ?=J. R, G. asks: How can I construct &
cheap oxyhydrogen blowpipe 70, F. asks: What
formula is used to find the power of a wedgo, hay-
ing the width of the head, length of one side, and
the blow in pounds given F~A, C asks: What ts
the composition of percan marble?
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HINTS 70 CORRBSPONDENTS.

Corrospondonts whose Inqurios full o apponr
ghould ropoat them, I not thon published, thoy
may conclinde that, for good reasony, the Bditor do-
ciines thom,  Tho sddross of the writer should al-
ways b given,

Bug dries rolating to patoats, or to the patenta-
bility of Mventions, assignments, ote.,, will not bo
published hore.  All such questions, when Inftials
only are given, are thrown nto the waste basket, as
(twould 0l half of our paper o priat them all;
it wo goaomlly tike ploasire in answoring brietly
by mall, IF the writer's nddress is given.

Mundreds of enquiries anatogous to the following
aresont: ““Who makes the bost leather for bydro-
satio pross paoking ¥ Who makos springs sulta-
Ble for runuing & wodel locomotive welghlng 250
Ibs.? Who makes a contripedal power? Who
makes steam engines of one dog power? Where
o the drorera and other carnivorous plants be
obtained? Who publishes agood hook on stoam
eaginog ote, suitadblo for boglnners?  Who makes
apparatus for producing flluminating gas from
crude petroloum ¥ All such personal enquiries
are printed. as will be observed, o the oolumn of
“Budness and Persopal” which Is specinlly set
apart for that purpose, subject to the charge men-
tioned at thoe bead of that column. Almost any
dsdred loformanon can (o this way be expoedi-
tiously obuined.

[OFFICIAL.]

INDEX OF INVENTIONS

POR WHION
tters Patent of the United States were
Granted In the Week onding

February 9, 1875,
AND EACH BEARING THAT DATE.

Fcientific

[MARCH 13, 1875,
—____ __ |

American.

Hugtne, stoam, W, O, Wileox,,
Kanaliser, draft, K. A, Doers..

Equaliner, apriog, T. L, Guest..,..,
Kvapomting pan, J, ¥, Ferguson
Foud rask, A, V. Mitohell..

Fenew, wire, J, A, Little, ... . A0,0m

Pitth wheel for vehlclos, L. nlalr 1
Pire arm, magazine, B, A, l‘rv-wou LR
Yire arts Dring pin, J, M. Marlin L LUN

oo 80,071

Mo aheape, Fuehelocher & Bohmid. .,
Finmo rogulator, O, M, Hopkins. ..,
Framl stand for windows, O, Wil
Piour deessiog machine, M, Martin,, ... v
Fowls, apparatus for lvmllnu, A, DeGarla ..

3 100, 040

arnuoe for Joad ores, J. A, Hamiiton, .o, oo couee 150, 600
Purnsce, quieksilver, €, A, Luckhandt . 180, e
Fuarnaoe door, straw lv(-llmz. w. ¥, \Iuvn . 100,50
Yuraltare arwer, Jo J, Pox oo 159,570
Gas gonerator, earbonte aold, O, Zwletusch (r).., 6,997
Gas Lght governor, N, Tafs ... S T A
Gas regulators, F, W, Wiesshroek. . ... lw ™, 10,50
Gas, making hydrocarbon, I, I, Bdgerton,....... 180,&5
Gate, automatic, T N, Burnhsm. ... MR LT

...... 150, 04K
. 18,88
. 180,098
. 150,510
LK
. 100,000
. 180,504
vee 190,606

. 1868
e 100,788
A
o 100, TR0
o 150,600
cen JEO 000

. 169,000

Gato, farm, B, 8. DRVIR, oiiiieaninae
Cass plates, bevellng, ). V, lmm'm e
Glasswaro, covered, T, IL. Atterbury
Glassware, hollow prorsed, W, Lelghton, Jr,
Gold, extracting, ¥. W, Dihne
Goods In bulk, transferring, L.
Grading apparatus, J. MoGavin
Gratn binder, M, L, Gorham, ...,
Graln drill, W, Hrown
Grindiong apparatos, C, Van Hangen......oo..
Halrholder, B, J, Inosly. ...oooiiiimees sane
Harness banging foamo, X, Whiting.
Harrow, riding, B. B, Leach, .. ..c.0v
Harvest, C. K, Myem
fay gatherer, ¢, T, Noell
Heater, feed water, R, Weatherill,
Meatlog devico, water, E. R, 8tllwell (r).
Hinge, J. Ksuffman, . Seb (b
Holback, adjustable, ‘v ll l!ood
Hood, Progger & Christophe. |
Horse chock, Sugdon & (hﬂnny,.‘.,.
Horse feeding support, A, H, 8pencer.......
1ce plek and stralner, combined, T. Hagerty.....
Tojectors, attachment for, D, Loes,.
Inkstunud cover, Wallls & Harback. ..,
Iron and steel makiog, C. W, Slomen
Jonrnal box, Ives & Leary.....covvvernns "
Kaife and nippers, oyster, R, T. Mom
Knob, door, J. W, Halnes..
Ladder, D, Argerbright.....
Ladder, extension, J. B. Mahony, .
Lamp, . G. Moohring..... sesvasyw
Lamp extinguisher, A, Cmholtz,
Lamp globe holder, R, B, Perkins. .
Lamp support, L. M. Kent.., ..

. o 109,617
15),518
veseees 150,057
e 100,72
159,712
150,579
150,568
19,500
109,027

Latohos and locks, case for, J, Kinzer (r), 8,25
Lath bolting machine, J. C. Mukoy ....... 180,50
Loom, J. DOrmaR. .cccaeiaiiaisannnnnes ssssstssnerses S0, 000
Loom yarn beam, L. J, Kno\tlm R e L X
Matchos, making, Andrews and Tocker (r),. . 620
Mil), fanning, A, Y. Felton..

1 Toose marked (r) are refesued patonts, |
Animal shes: {25 machine, W, C. Hatlow....... .. 12,50
Awnipg hook, Z. M, Lane............. 199,5%
Axie Inbricstor, Parber and Kivett, | 1,007

Paby jumper, B, F. BOrgesd.......oivciiiciises aun

Baby walker, L. Tosmmas. .,

Baztie, J. 0. Milne..... -196s
Baletie, A.J. Nelde ... - 158,904
Bale tie, cotton, J. TRAFEr. .\ oenvrnns weees 199,551
Bale ties, machine for pafoting, A.J. um. ....... 15,508
Bath tab sttachment, T. D, Woclser....... o 199,508

Biod stop, C. E. Steller..
Boller poveriog, J. W. lu:more ............
Doller safely valre, Johnston & Guﬂnzer..
Boot coxaters, making. J. B. Momit_. ...,
Bot stiffecers, skiviag, C. . Orentt

Boota, e2c., seam for, Brackett & Whitcomb m.'. oo
Bortles, cspsoliag, J. Patemon..... gsensacssosscase SO0 TN

Bric: mazhine, G. C. Bovey... 190,684
Bridie Vit X P, Stevens, .. ......c..... . 180,087
Rroom machine, A:dﬂmh Rmﬁln m ....... .
Daskie, ete., ruddbercoated, R. C. Durham (r)... 4,17

Buckle, tag, J. Weston

Barper, Argand, J. A . Bowler ........ . 1068
Barger, Argand g2a, Ball & Wiegsnd. | R LR
Baraer, lamp, H. G. Moeheiog......cccvviiiiinaann 19,50
Comers, S, L. Bergstrasser,... 156,65
Canlster, Burger & Grafl, ... .. 150,608
Cantsser, B. D, Vag de Carr........ Freragn - K -
Car axle box, Verbryek & Newberry. . iR
Car brake, J. G. Scott. .- 190,612
Car brake, bydrsulic, W, .o 109,511
Car ooupling, W, A, Boyden.......,.... + 199,69
Car coupliog, L. & W, Matieson .. 159,005
Car coupliog, B, J. Sirmans,......... vee 190,604

Our coupiioy Neater Jolnt and brake pipe, V. . Hunt 15679
Cur replaser, W. Il McLosv.,...... .. .ooine.., 150,007
Car starter, 8, Corse 18,645
Car truck, R.C, Wright., 139,62
Car wheel, W, J, Cochiran . e 190,004
Oarwheel, J. B, TRIT....oveerens sar ssrssnssvansees M50
Oars, oto,, warming rallrosd, I, & J. Chalfgot,., 150,641
Car wheel, sutl-friction, C. 1), & 5. W, Emery... 195,05

whrariaren

L BN, A W DALY . iiiinieneaaa, 190,606
Carriage chfid'n, J. M. Lowly. .. ... 19, =
Carrisge curtalo fastener, O, Kurz ..., X
Carrlage f3p fastener, Thomas & Parker, ......... 19517

wpring, W. 5. Higgies............ e 100

Carrlsze
Cartridze, metallie, M. M. E. Gautliey,

Cultiyator, M. L. omn';::::::.:""
Calttyator, J. 0. M

MUl spindle, W, Elllot. .
Milistone dressing tool, J,
Miter box, H. Hempel...ooovvvveecnsnne
Mitering machine, C. P, Polnler...
Mowing machine, P. W, Brownback.
Nat lock, J. J. Gray. :

Nut Jock, B. J. Nooosu..
Nut or collar lock, E. Bu-rotclongh
Organ pnenmstic action, R, Nicholls.
Organ reed board, J. R, Lomas
Oven, desulphurizing, J. C, Brewster (r)
Packing piston, J. W. HII
Palnt ofl compound, ete., D, 8, Robinson.

Paiot package, J. T. Hunt,......... e abpos

Pants and other garmeats, G. R, Eager (r). 6.2%0
Paper bag machine, C. H. Kellogg.... .. .. 159,542
Paper box, L. A. Kettle - 1,05
Paper, figured writicg, La Monte nnd lhu 159,516

Paper, ornamenting writing, La Monte and u.u.. 159,515
Parement, wood, C. H. Miller. ......... comandesnse . 159,69
Pen and pencil case, J. Holland. .. . 15,513
Puotographic plate holder, E, L. Bergstreasor... 199,557
Plcture trame compound, A. N, Atwood..,, 196,69
Pieture frame compoand, Wilson and Gerry, .
Pllnur.corn A suley..., svisesessesnenacs

Press, hay, H. E, skiflin ..
Press, hay and cotton, W. A, Wright ’
Press, punchiog, W. E. Brooke........ccccciuveee.. 150,48
Prieting spools, machine for, I, and G. Dimock.. 159,651
Palley, N, H, Borgfeldt, . ..ocoiiiiiinrecnrnnenna. 150,088
Pamp, G. W, lluoprr.. S Ly
Pamp, p 1o, G, Westiugh

Pump float, suction, Meftzler and lluu
Parider, middiings, W. J. Fender,....
Rallway mall chialr, J, L. Stewart,
Refrigemator foor, J, Tiffany......,
Retorts, 114 for, Herzog and Koch, ,
Hollog pin, P_ Cavaller........ ...
Safe, 0. Damen........ocv.u.s
Sandpapering machine, V.
Sash fastener, W, Horbort. ...,
Saw burriog tool, ¥, J. Martin. ..
Saw fling machine, F, W, Denjamin,

. 159,718

Saw frame, W, Clemson............. 150,52
Saw mill, C. Lindner,...... . 150,55
Sepamtor, grain, M, D. Judkine, - 150,54
Eewlog machine, E. &, HIN., : . 19,6
Sawing wachine, Hirons and Noon ...... 159,57
Sewing machive journal, P, L, Heese (r). 6.4
Stawl strup bar, R, Bpeer............ ..... 159,616

+ Britton ot ai. 19 40
v cenes 190,554

- W
o 190074
150,00
159,677
150,504
oo 109,550
59,000, 150,008
e 190,780
199,007
+ee 109,000
.« 160,500
. 169,604
. 150,091

Shirt, C, E, Satphen. . ..ooov o0 o0 o
Shoe, C, ¥, HIll (r)....
l.‘bmv.ﬂ. D, Hit

SASONRYuATrs 0dsY

Shoes, -prlnu lhlnk! die, E, Hnnur '
Biftar, nah, J, I, Goodfollow, ..,
Bifter tor stoyes, sah, G, G. Wol!o 20
Sifting device, ashi, J, U, Goodfellow,
Hign, Mominated, ¥, MoLewee, ...
Blgn, streot, 6. B, King,...
Blge compound, T, Ende..,.........
Slate framwe, J, W, and O, M unu

trran

wheal, W & A Brower. 0] Bed, bob, J. 1 TR e 180,000
anmcb ..... . .

L, W, & E A Drower. m.w £led, bab, J. 559,80
g::::::l‘::‘ wlnﬂ,g ’l Wh. v en anbaies os oo VOR,680 | Boap compound, . F. l‘l‘c'lrt;;m" .00
Dental englne, polishing, €, U, Ansart. A | doldering maine, 0. W. i o

AT It s VT ey R
:;:::l.o'!:":':o lt:t:i'lnu::: y Connll. . 180,801 | Spindles, lpwnluforolllu‘. Du(lﬂek. 'llld.e.lr'. a4
Dredging mackine spud, E. V. Kittee,, .. 180,085 | Staves, crozing, A. B, xlw;s]un‘..;;;; .......... g
e oy D K cisrere oo ooyt bn“i 4 n‘l‘mn:n-nd dhoemaker, 100,062
Engine, rotary, £, D, Lyon.. L, 100,820 | Stoo) plates, tompering, s

Stenell plate, G, B, Warron, ..o -
Stervotype u;nmce streteher, Mayall A Ilnmmt 12 c.‘n‘
Stovl, folding eamp, B, Docker........ suvaves 'm'm

Blove, cooking, J, I, Wonwoﬂh '
Btove, heating, 0. W, llomnlt. ‘
Stove pipe shelf, J, Emmert, .
Stove platform, W, Evans,....
Stoves, ash slfter for, G, G. \\ ulfe
Stoves, geate for heating, O, G, M.nhnll

oo 100,00
R LUN )
wes 10D 00
LR
LN

fitreet aprinklor, J, N Buchanan. ... 00,4
Sugur, manufacture of, J. 8, Oliver, 10,58
Tubilo, folding, 1. York... ..ocoveen . 1m
Table, troning, A, Larkin,. . ... ... . 100,088

Tanning apparatus, K. O, Maseriek o0 189,510

Teoth, composition for Alling, E, Erlenmeyer, ... 160, s
Tolograph apparatos, M, Gally. oo 150,604
150,615

Thill coupling, B

Thrashing, band feeder for, D, Fro . i em

BRI

Tobaceo cuttor, W, Smith, ..., .
Too), comblued, A, BUtton, ..o . 150,543
. 10 N2

Toy gun, B. Do LOBR. .. civiiissineraens > wowe
Track clearer, Nackford and nr\lullen
Tyre upsetter, Relmold and Stoddard.....

o 00 AR
+ 1,708

Umbrells rib, 1T, Winter... ..o . 169,624
Valve seat, silde, J, Wheolock .o 180,720
Vellcle brake, W, Fleteber. ....... . 160,548

e 150,505
o 100,69
.« 100,628
< 159,50
. 1004
124,554
. 169,55
150,605
100,7%
109, 6

Vehlele poles, tron tip for, J, A l.llla
Vehlele inuning gear, J. Becker, Jr..

Vollele ranning gear, J, Stirk. ..

Vehlelo wheel, 8, 1N, Fuller...... ’
Vehleles, fifth wheel for, L. Dialr
Velocipede, Crother and Dergernon ...
Velocipede, W, Knight
Vesncln, fender for, Wood and \\'rmworm
Wagon Jack, J. B, Webster,.....
Wasbing machine, F. M. Myers

Washiug machine, 8, W. Shanks 150,618
Water wheel, J, W, Roes (r)............ 6,95
Water whoel, A, N, Wolf..... 39 Vasns o0 150,78
Weather board gage, D. M, Mefford.. . 180,807
Wire, manufacture of, W. L. Reynolds, 180,010
Wood molding machine, H, A. Holt....... covives 19,614

Wringing machines, J. Allender (f.....e uzm, 5,20

EXTENSIONS GRANTED.
SLUT.—STEAMBOAT STAGING . —A. J. Bell,
81,152, —EvaronaTon,—G. F. J. Colhurn,
31,188, ~NxeoLy, ~G. Cooper.

81,168, —GAs Reavraron—C. L, Herring,
81,17 ~Prow.—W. Jarmll,

81122, ~Woon-Bexprxo Macutxe . —H, MeDonald,
81,211, —~8xwixe Macmye.—L, W, Langdon,
81,24, ~SewiNG Maomye.—Q. Rico.

84,208, —Boor Sewixa Macurye, —~F. D, Dallou,
3,19 ~Cuoxey Coun.—S. J. Wheeler,

DISCLAIMERS FILED,
81,172, ~NxepoLe, G, Cooper,
34,208, —~Boor SEwIxG Macutyy.~F. D, Ballou,

—_—

DESIGNS PATENTED.

8,045, 8,046, ~Canrers. —~R. Allan, Yonkers, N, ¥.

SN ~Farx Boirxn W, C. Davis, Cincinnat!, O,
5,08, ~Cansvreres, —M. B. Dyott, Philadeiphia, Pa.
$.00. ~Pocxer-Book Frawe.—J.C.Hacker, Brooklyn, N.Y.
8,000, ~O1L Crorn,—C. T, Meyer ef al., Bergea, N. J.
S5l ~Grove Boxes, —M. Murray etal. Johnstown,N. Y.
SR, ~Cassixxexs, —F, §, Bosworth, Frovidence, B. 1.
003, ~Dracxer Cur.—J. Kintz, West Meriden, Conn.
851, 8,065, —Lovxours. —J. B, Rother, Philadelphla, Pa.
8,006, ~Corrix Prate. —W. M Smith, W, Meriden,Conn.

—

TRADE MARKS REGISTERED.

2213, —8roos Corroy.—J. & P.Coats, Palsley, Scotland,
224.~K1o Groves, —Harris Bros., New York clty,
2,215, ~8T0vEs, XT0. ~March & Co., Limerick Sta., Pa.
206 . ~Fanncs —~E. R, Maudge & Co., Boston, Mass,
207 ~Croans.—G. Wiener, Philadelphia, Ps.

2SN ~RUBDER MOUNTINGS.—A . Albright, Newark, N.J.
2219 ~8Svove PoLisn, —Fischer & Co.,New York city.
2,200 ~Rernioenatons.—J. H. Fisher, Chicago,1ll.
2,221,220, - DrY Goovs,. —~Flaxiand & Co,, Paris, France.
2,28 ~Wunsky,. ~Jenkins & Co., Richumond, Vs,

2,220 ~S1Lxe, X710, ~J, McCreery & Co., New York city.
2,28, < PAINTs, 70, ~Thornhlll & Co., Xew Yorkelty,
2,20, ~TenruMeny, ¥r0.~S.C. Upham, Pidladelphia, Pa,
2.zn.-—(,'|mn ~White & Mecracken, Des Molnes, lowa,

BUHBDULI OF "PATENT FEES,

On OACH COYORT. 1autosrosnisescssnsnrannnnenasssnsnesns
On each Trade mark, ... ceooeees
On fling each application for a Patent (17 years),
On lssuing cach ongioal Patent, ...
On appeal to Examipoers-in-Chlef.......
On appeal to Comumisal of Pa 'y
On application for Relssue....
On filing & Disclalmer., . .........
On an application for Design (8)¢ years)

LT TP PP

Seresnsarananen

CANADIAN PATENTS.

LisT OF PATENTS GRANTED IN CANADA
Frennuany 8 to 12, 1875,

12%.~C, E. Robinson, Brooklyn, N. Y., U, 5. Ol
burning furoace. Feb, 3, 1875,

4,57, -D, ¥, Packer, Mystic River,Conn,, U,
cial Fuel, Feb 9, 1438,

4,555 —J . Taylor, Toronto city, Ont, Burglarproo? safe
Feb. 8, 1475,

4,556, W, Lamb, Green Bay, Wis,, U, §,
carriage movetment, Feb. S, 159,

4,90, ~A. ¥, Gue, Eastmanville, Mich,, U, §., ¢t al.
Rallway traln brake, Feb., 3, 390,

4,561~ 1, Bogers sud 8, Moore, Sudbury, Mass,, U, 8.
Making boot counters, Feb, 5, 1875,

1,963, -, 1, 0'Drlon and €, C. Controll, Brooklyn, N. Y,,
U. 8, Weaving fringe headings, Feb, §, 1875,

4,93, ~J, O, Evendon and F. €, Wilson, Uhieago, 111,
U, 8, Mossuriog pump. Feb, 8, 1875,

5050 A, Heatherington, Halifax, N. 8. Oro amalgama:
tor. Peb, &, 1570,

§,905 1", Mllos, Now York city, U, 8. Tab bafl fasten.
fng. Feb, &, 100,

4,500, -0, 11, Parker, Robinson, I*,
Fob, ¥, 1175,

4007, A, M. Miller aod M. M, Miller, Bturgts, Mieh,,
U. 8. Dag fastener. Fob. § 15,

8. Artn.

Wire rope

Q. Water whoels,

e ———

4,808 -1, l‘ lhvier. c-m-vmo. Maes,, U. 5. Grinding
wood for paper pulp, Feb, 8, 1575,

4,000, ~Wm, K, Lawronce, Xew York elty, U. 8. Cumy
comb, Fob, ¥, 158,

4,000, ~J. Lomay (dit Dolorme), Montreal, P, Q. Damb
stove, Feb, 8, 145,

0,97, ~G. L. D, Darnjam and W, F. Deal, Montreal, 11
Q. #peod motion, ¥Feb, 8, 1§,

4,670, M, Alhearn, Ottawa elty, Ont,, and M. Walsh, Que

bee. Rroad slicer. Feb. §, 15,

479, 1, Witmer, Buffalo, X, Y., U, §. Eliclag ms
chine, Feb, 9, 185,

4,010, ~C, €. Moore, Elizaboth, ¥. X, U. 8. Clewts

wom candy. Fob, 9, 1875,

4,00, ~ Wi, Mule, Montreal, I'. Q. Holstway, Feb, 4
1w,

LA <R, P. Furlong, New York eliy, U, 8, Collars svd
ouffs, Feh, 9, 186,

47—, Woodward and £, D, Goodron, Dorton, Mass,
U, 8, Eyeloting machine, Feh. 9, 1875,

1T =N, Edwards, New Haven, Conn,, U 8, Wooden
clogs or pattens, Fob, 9, 160,

070, K, Wanoll, London, Ont.  Bridgo tross,  Fob, 9,
1N

1%, <O, Byvans, Hallfax, N. 8, Fret saw fratoe. Feb,
1, IN98,

A1 <K, T, Lamb, New Albany, Ind,, U, 8, Nut locks,
Foh, 11, 1875,

1050, W, Malr, Montreal, I'. Q. Holstway. Teb, 11,
L

00, Alkman, Norwieh Towoship, Ont, Revolving
feeding fenen, Fob, 11, 188,

1084 ~1, A. Rishior, Kausas, Mis,, U,
ginos, Feb, 11, 1675,

4,90, A, Baldwin, Keokuk, lowa, G, 8. Stove mdistor
and damper, Feb, 31, 166,

4,89, K. M, Law, Bell Ewnrt, Cot,
11, I8,

1991, <0. G. Taylor and I, ¥, Taylor, Drasher Falls,

B, Etoam ep-

Cur coupler, Yeb

ont, Horse power, Fab, 12,1575,
4,088, W, W, Lewis and J, Mitchell, Cipeinnatl, Ollo,
U. ¥, llollllm horseshoo Linnks, Feb, 12, 15,

— -

Advertisements,
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Engravings may head advertisements al the same rals
per Hne, by measerement, as the letler prese. Adver-
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oar{u ax Fyiday morning w uppoar n next tssue,

CARR}Z lCE MACHINE WAVTED—-A o in‘l
Saw for logs by horse power. Lock Hox oliy
Springs, Miss,

Stone Channeling
oR

Quarrying Machine,

WARDWELL PATIK‘I'
FOR CUTTING STONE INTO VARIOUS
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO., RUTLARD, VT,
SOLE PROPIIETORS AND MANUPACTURERS.

;}\Nr-—'la Sell Cnnudlan hmt{:r svplu
utomatic Doller Feed Regulator w Water
Alarm Combined, W II) ! ld dress

: mm eb&‘)’ i‘i‘l‘lv:mm Wis.

Excelsior ,Latest Improvement. .

doz. Saws, ""ﬂ nll‘l’l.‘:&h l"rﬂ

to the value of Mﬁu?a?‘i?i‘uh

nrs.
SMALL STEAM ENGINES,

B
&
(ler, 1o drive lght “"43”1
= mlnguwl. &e. 100 Scroll
g Doslgns Free X3 mu‘{ul of staj.

843
EVERY MAN HIS OWN GLAZIER.

The Universal Glass Cutter, the best made : sent by wall
for 3‘00:::. la. rs .:“’m"g"':"i to Ageots and
Denle: o1e. vdress

7! LETCHER, wit Brosdway, New York. York.

A feo

(hmnn&l?..‘:‘;ggmx Intest lul bes nll ‘{m
ump& olmn{lg%rﬁd vf&"é feuhrl‘y lgl.'f&

T N. B BUINWA!I'

Wator Whesl

y Wa d put
c:.v'v}n:l‘,lu&: h'-u«- "l' .%:’::.
Ims % g A cen
” {lmn any fArst clase cel.

. A s e T
ETON COIGNBI—A De-ud:uon of \ho Mutes
rinl and fts Uscs h

rts of At d

Justrated,




MarcH 13, 1875.]

Practical Draftsman's Bok of

INDUSTRIAYL DESIGN
AND MACHINISTS' & ENGINEERS'
Drawing Companion,

Forming n Comploto Course of Mechanieal, Engi-
nurlnx and Aronitoctural Drawing. ¥rom the Fronch
QL AL Armengaud the eldor, Prof. of Deslgn in Consors
Vatolre of Arta and fadascry, mm, and MM, Armens
!" ud the yonuger, nnd Amoroux, Civil Lnglocers, e

(LEon and arcangod with nddmmul atter and pintos
solections from aud oxainples of (he MoK usel nm(
{onmlly omployed mochanism of the duy,

}u JOUNBON, Awsoo, kuat,, U, K, lll-mn ml h)

1 £01(0 wtool plates, and fty wood eats. A new
oditlon, 4to,....... “eanseebies Anarsaw . evens 10
Among tho contents arei—=Linear Uruwh:r y Deflnitions,
and Prooioms, Hwoo s, Hoctions,and Mol um- Klumen-
uouu S ee o Rosaitos. Oy A, Killpacs, Para.

%:,and Folutes. Italow and I rwtionl 'Data. Study of

Jostions, ulmuunu\ri 'rinclpies, Of Prisus and ulhcr
Sollds. thuids and Practieal Data, On 0 ulorlnu Sections,
with applications, Jonventional Colors, :fm“mu"

or Mixtare of Coloms, Continuation of the Study of Pro-

Jootlons = s0 of sections ~detalis of machinery, Simple

appiloations ~aplndion, shafts, couplinue, wooden pit-

toros. othod of constructing o wooden model or put-
tern arcllc‘c'u'pl ug, Elomeotary applications, Hulessud
atn,

IR [NTRERSECTION AND DEVELOFMESNT OF SURFACES
WITH APSLICATIONS. — [he Intersootion of Cylinders wnd
ggno . Tho Dollrewdon and Development of Helioos,

8, and Sorpeniines, Awllunuu of the hellx—the
oodstraction ol u stalroase. The Intersoction of Sur-
g‘&n—appllmlmn 10 SLOp-C00ks. kulew und Practical

Al

THE STUDY AND CONATRUOTION OF TOOTHRD GEAR, -~

nvolute, cyeloid, and eployclod, Involute, Cycloid,
xtoraal oplayolold, desoribad by a ¢ 'reole rolling aboul a
fixed cirolo fnwide of it, Intornal opieyeloid, Dellnen.

won of a ok and plnmn fu gear, Goaring of & Worm

with o wor wieel,  Uyliodrical or Spur Goaring.  Prao.
tical dodnestisn of 8 couplo of Spur whools, ‘1'ue Delin-
eation and Coustruction of Woodon Patterns for Tooibed
Wheols, Rales and Practical Data,

Cosrlw ATION OF THE BTUDY OF ToOTRED GEAR.—
Dosign lorl palr of bovel wheols fn gear. Copstraction
of 0 patiorns for a palr of bevelod wheeis, lovo-
lute uud olleal Teoth, Cootrivances for omulmng dif-
forontint Movemonts, Rules and Practical Data,

Bu“\nu\ PLRINOIPLES OF SHADOWS, —Shadows of

A ‘yrnmldi Jand Cylinders. Princlples of Snading,
liafion of the Study of Shadows, Tuscan Order.
m lnnd ctical Data

APPLICATION OF 81t mows T0 TOOTHED GEAR, —J\ppu-
eation of shadows to Scruwn. Appllc:u.lon of ~hndow 10
a Boiler and {ts Furnace. Sh o Blaok—Hl in

.
Tur COTTING AND SHAPIXG OF MASONRY,—Rules and
Practical Data, Remarks on Machine Tools.
T STODY OF MACUTNERY AND SKETOUING, —Varlous
-Epllcauon- and comblnations: The Sketching of Ma-
mory. Driling Machines; Motive M i Water-
o Conatraotion and ﬂomnr up of water wheels,
gglmonlon of wator whuols, Dos Qn of u water wheel,

aton of & water wheol; Overshot Water whools, Wator
J\pn Stoam Motors; llxh-rreuum OXpADAIYO Ateam
5 lue,  Dotalls of Construction; Movements of the
uullun aud Expansion Valves; Rules apd Practical

(muqvx PROJROTIONS,

ARALLEL PERSIEOTIVE.

RUE PeRspEoTIVE,—Elementary principles. Appli-
cations~flour will driven by belts, Description of the
mill, Representation of the mill In perspective,

EXAMPLES OF H\uuzp DEAWINGS OF MACHINERY.
The shove. oran ol my Books, sent by mail, free
o u.uge. ot the publication prices.

¥ new ana enlurged CATALOGUE OF PRACTICAL
AND hblE\'llFlL BOOKS—6 mc! 8vo.—sent free to
soy one who will furnish his add.

HENRY C..\RE\‘ B.\rm),
INDUSTRIAL PUBLISIER,
oo WALNUT STREET, Philadelpbla,

For 1 rice List, address S1EANGE'S CYLINDER SAW
& MACHINE CO,, Tauaton, Mnxs.

Scientific

American,

73

R —— _

L'x.

BUCK

ET-PLUNGER

L]

Munufactured by Valley Macline Co,, Husthampton, Mues,

Pla & Matchin g,

Mouldin Re-sawing and Tenonlng Machinos,

Saws and Gouoral Wood - Working .\lnchlucry

JOHN B BUHENCK'S SONS Mn(lcu\\nn
Send for Catalogue, 1% Liberty k(

PATENT
Planing & Matching

and .\Iuldln{ Machines, Gray and Wood's Maners, Belf-

olllng Saw ors, and other wood-working mm-lnlnery.

S, A. WOOD'S NMACHINE CO,, § Y1 Liborty St,, N. Y,
Seud for Clraulars, ete, 67 Budbury Ste lluulon

LUDLOW VALVES.

FRED. STOMNE & CO.. 8 Park Mlace, New York.
THE JOON HARDICK

NIAGARA STEAM PUMP,

980 91 Pearl St., Brookiyn, N. Y.
Manufactured solely oy

Hubbard & Aller.

ENGINES AND BOILERS,
Pulleys,Bhafting and Hangors
a Speciaity.

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS [lFl.Tlr\G &c
£e. Bend for Hluatrated Luuloauc nad Price L

GEORGE PLACE & CO.,
121 Chambers & 108 Reade Sta,, N. Y. City

LAbq OULDS for Fruit Jars, Lamps

l\ouln-. lnk Btands,ete,, made by H. BROOkE

15 years Com, Woire and CENTHE 818, N, Y. For any
thin new In glass, you will require a mould (or die).

ARTICULAR ATTERTION pald to MOULDS for

\'F.!\TORS. Bend model or ulnwlns i Inclose utnmp.

n'ﬂ “1 1 A vav 000K 00 The AR Wt
Dh(" RAI‘HY Writiug by Beund; a com
plete wystem of Phonetie Hhort Hand—the shortest most slmple
sasy, and comprobienalvo, enabling aoy ong, 1o & short thie 10 repory
triale, sposches scrmons, &Ko, The Lords Frager la written witk
forty ‘nine atrokes of the pan, and lwnur ia per minute, The usem
ployed should leamn this art.  Prioe, by mall, 50 Cla, Agents wanied
Address T, W EVANS & CO, 130 B, Sevoath Sicews. Phiia. s

N $ 5 City

HP, BEST PL?W IN THE WORLD.
Waita's Combination Plow now fn unn. bost nd-;r(cu T
all Kinds of soil.  Apply to Al ('r” o rasis.

send for 8) page MaRYLANL
Wiy Go S
-t R T AN GHA, 's»um. Md.

ACHINERY.—Manufacturers of Wood-Work-
ing and ubor-Sarlnx Machinery of a'l kinds sulta-
Suio (or Carpeates’s and Jolner s Work, m requestied to

asirat 8, &C
ulli. R”. :&Eﬂo b“CS Brbhune. Quunshnd.
FIRST & PRYIBIL,

MANXUFACTURERS OF

BandSawMachines

for all sawing pu
rtant reauits o;:ulnod In
AND SLITTIXO Saws. Man-
ufacture most all other Wood
Working !lwhlnory. for Fur-
niture particularly ; also make
the most perfect Saw Set of
lll. rnd hivea ze stock of
best Frenod Band Saw Blades.
8 end for s Catalogue o

461 to 467 w. 40th St., New York Clty.
(g['R COVERU\'G I-OR BOILERS AND
(?cr ent In Fael,
R FhL’l‘ (‘E.\Il-.-

T, AND PAINT FOR
RUOPS Is tho best in the market.

Asbestos ¥eiting Co.

$10-322 Front m.. N.Y.

woo WORTH srnr.\cz L .\P-le $135. Plancrs
d Matchers, $350, 5.C. HILLS, 51 Courtland
mol New York.

IBEAUTIFUL DECALCOMANIA

" ‘r:n l’kunv.-uh fall tastructhons and u -

for 10 cantn, 100 Vur 30 tta,

' ll‘u ln‘nnrv Plowers, Autinn Loy

1 o m.u'.mm. Insectr, € W}uuﬂf anie Mgs.
ke. Thew oan b cnlly tonmaberrnd 83 any srtlcbe v

I3 to nltate the most besotifal printioz, Al 3

Lenniital Gem Chrumes for 10 conts, 30 foe 24 cvnts, Azents
ml—l Adlrses J. L. PATTEN A CD., 31 Pane £1, New York,

EEE cnu. in thewr
gﬁny o u‘o?}'fnu to try Tt Particola s
vwxxu)' & CO., Acurnll Me

THE

Shapley Engine,

Destund choapest.Com
rlnple l)nruglo. ‘ko
.Illll “u nted ﬂr-l
class in av Orﬂ

tuf (,.ulo.me with unlmo

—_—_———

n- and Wood Work:
nery, Now and

. .g 'rvu.vawu.n

$2400 5553

ents. l‘ now articles an
Papet in America, with
downal, 908 Be'wny, B )

Seeds and Bulbs.

LLUSTRATED SPRING CATALOGUE

FOR 183
NOW READY
sent,with s specimen copyof The A-!'eriun Garden,
a3 new [llustrated Journal of Garden Art, edited by
James Hogg, on rcu& of ten cents,
ACH, SON & CO,, Seedsmen
0 }ullon St., Brookiyn, N. ¥

< o Al“u)n L reski g ALeieiUsc.

DrE: B's GARDES CALENDAR, 1473, contains de-criptive
and prooed lists of Vegetable, Hu\rrr and Grass Seeds,
Plants, Bulbs, Noveltles, and every Garden Requisite,
Beautitully ustrated alled free, Address

iR 11 SRY A. DREEK, Philadeiphia. Pa.

P. BLAISDELL & CO.,

Worcester, Mans,,

Manufacturers of tho Blalsdell Patent Upright Drills and
other trst-class Mechanic's Tools,

BOULT'S PATENT
Roverse Motion Paneling,
Variety Mouldin and
Dovetafllng Mach uo cuts
Panels of nn) design or
tyle of
.\h\uld in the
solld wood,
with nbest-
ness and dis-
teh.
Routes and
grooves for
windowa~
Stalrs—Cars.
y Hridges, &c
Moulds fue
bracket and
geoneral
scroll Work,
It Is » trst
Ulass Shaper and Moulder, Dovetalls all kiods of Drawer
apd Jolut Work with thick or thin stufl, Warmanted Sim-
ple, Durable, and EMclont, Send for clreula, and ..\mplc
 work. Manufsetured only by B. ¢, MACH'Y CO.,
Battle Creek, Mic Il

\I‘\SU\"S PAT"I l-lll("l‘l()\ CLUTCHES
l are manufactured by Volne iV, Masonn & Co,,
Agonts, L. I, llllll)l\‘( @ 11 streot,
Akron, Oulo

Providence, K. 1.
\e' York: 1M'Ll\ KIC k. & CO,

Steam Pump

Wil 821 100 at low prices, Send for cirenlar and price Hst
1o Po ladelphis Hydraulle Works, Evellos 8t., Phlla., Pa,

STEEL CASTINGS.

solid snd Homogencons, Guaranteed tenstle srength, 3
tuns 10 square ineli. Ao mvaluable substitute tor eapons

sive forglogs, or for Cast [ron requiring great streogth

Send for elrenlar and price 1ist to

Mo HAFFIE STEEL CO., Evelina St,, Phlladolphia, | »,

G1r " or N y
815 TO 825 PER DAY'!
Loenl Agonts wanted 10 se Il Riekford's Cele lnr atod
Automntic Family Koltting Machines,
Lxlrnunlllmn Inducements offered 1o Arst class Gnxe.
BAL AGE Far ¢lreular and full mrlh ulmr- mld
Ifll‘l\’i'“h‘h NITTING JI.IL/’ M
olc Jlnnurm- Hrors,

I‘nllll'huru. v fe

Engmes

Lomplvle nots of

for making smn

\l-mul Hieam sngines 1% (o, bore, 4 in, stroke, price #41,
ditto 2 in. bore, 4in. -ln‘kc price llt). sAIe atylo as cut.
Catalogue of '-nnl Tools and Materialy froo,

_GOODNOW & WIGHTMAN, 28 Cornhili, Boston, Mass

dies at Home

nd Men who have other business, wanted as agonts
Novel rlnn». pleasant work, 000D »aY, Send S-cent
-lnlnp or perticnlars. T GRAFILC COMPAXY, m—l
Park Place, New Yurk,

GEO. W. READ & GO.,

STEANM BAND SAW
AND VENEER-OUDITING MILK,
186 to 200 LEWIS 8T., foot 5th & 0th Sta,, E, R, N.¥
Always on hand, FULL BTOCK of SEASONED

Hard-Wood Lumber

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

SV‘ Enclose Stamp for Catalogue and Price-List,
rders by mall promptly and falthfully executed,

AGENTS WANTED,

Men or women. $34 a week. Proof
8% furnished, Buslness plc:uanund honaor.
able with no risks. A 16 page circular
7 andValuable Samoles frec. 85 A postal-
X card on which tu send your address
costs but one cent  Write at once to
F. M. REED, 87i s7., N¥W YORK.

THE
AMERICAN EDUCATIONAL CYCLOPZEDIA,

A EEFERENCE BOOK FOR ALL MATTERS OF EDUCATION
IN THE UNITED STATES AND IN THE WORLD,

1t {s valuable for Trnrhem School Oflicers, Clergy-
mon, Lawyers, Exuuu--1 oliticinns, sac Parents
with ..!uldrcn to eaucate t Is endorsea by the highest
authorities In the land, among which are 47 out of the 4
State and Territorial Superintendents. It contalns S

p.. bound in cloth, §2; in maniila covers, §1.50. Sent

v mall prepaid. J. W. SCHERMERHORN & CO., Pab-
ilshers, 14 Bond Street, New York.

THE FRANZ & POPE
Knitting Machine Co..

Having become the @ ‘grtexon of patenta for Kitting
Maclines, granted to WILLIAM Fxaxz and Witptax
Pore, and secured by Letters Patent of the dates anc
pombers following, to wit: No. 83,05, bearing date the

f March, A. D., 1888; also No. 99,455, bearing
date the 1st day of l"ebruu?'. AL D.. 1570; alio No. ¥,4%
bearln$ date the 1st day o rbru.-ry A D, Ls’@ ulw
No. 12,52, bearing date the Srd day of )l-;
also No. 106,157 bc_\nug date the 12th day o Juh
1570; also No. lh&h bearing date the 13th day of ¥ me-
ary, A. D, 1572, do i.\crv:by caution and warn all persons
in general, and manufacturers o particular, agalnst buy-
ing, selling, or using, or causiog to be bLought, sold, or
used, any Kuitiing Machine having the lmpro\cmenl-
covered the above mentioned Letters Patent. The
hnllunf aschines offered under the bame of Dana Bick-
Jord, Family Favorite, and »ion, are jnfringements
on our Patents; and It 1s our lnlcuuon 10 prosecute all in-
fringements coming under our no

FRANZ & POPE K \l‘!‘l‘l\u MACHINE CO.
Broynvs, Ohlo, Febroary 1st, u’s.

(TONE SAWING MCHINERY

) 1 AAN'S PATENT A STEAM

|) DERRICKS &TRAVE LERS,

THOMAS ROSS, RUTLAND, VT

" Useful and Rare Chemicals,

A cheap Mur g0, wultable for pestin,
llhn Tin ¢ iml.l l::ﬂ }?m'-‘xm \d!nn'r:' WiLabiels On
he Solubile Glass quid and Jelly for
unhl Artificial Stone, Paint and Firegroofing W FN‘ Ny
3. Hydrofivorfe and White Ackds, for Etehing
4. Nlekel-Plating Materials, Salta, Anodos, rknuu' &e
5 Glass Manufscturers' Articles, Manganese bighest
drength, Zaffre, Oxides of Cobalt, Uranium, Tin, opper
wntimony, BLmuth, Niekel, \Ium{u-nn Loadstons ?
f  Marble and l-]\u I"atty, Felspar, Fluorspar, finest
silex, (n..mn Fale, Asbostos, Yelwow Cadminm
L. “I CHTWANGER o,
# FULTON 8T,, NEW YOuK

HAGNETS-Permanont Steel Magnets

of any form or sie, made to order by ¥, C. HEACH
& CO.,. 3% IIV\qu-y. Noew York, MaKkers of the cole-
hml?‘I Tom Thumb and Minlature Tolegraph I[nstro-
mcu

.FNF [}] i @

~

TI". l.hlllﬂll \ALLE\'

o Kmery Wheel Co,

WEISSI'ORT, PFA,
Manufacturers of

Emeory Wheels under a
now pateot.

Bend for clrcular,

Univorsal Mand Plaslog Mackine,
Attachabie v any y1oo of te Lesali, with
iy Ton ) has ub anid don u foud, xnd
silfarons food  Jalurdaylng lavenl)
12 pont b Bands o f all matal v--lll-

Jen, Addrwes Ar sstalogen, Jacom K |u
luua-. Massineturer, % Dosse 8., Now Yk

ORTABLF STEAM ENGINES, COMBIN

og the maximum of effiglency, durabllit
lelm the minlmam of welg ‘l ’ % lfy“:‘
o

y and favorably known, more unn o’).“mu"l:

uu All n{ﬁt Unfac: 0o
urvuu:nn
'Gphouut CO., Lawronoe, Mas,

— e e e e — ]
: PORTABLE ENGLNES,

Complete with Boller, Engine, Grafea
Smouke Bounet, Feod Pump, Water
Gauges, Steam Onogn, Bafety Valve,
Blow.off Cock and Judson Governor,

Prices st Chepewith Boxfsgontss ot cont,

81L P, 82000 7IL 1, srr.m

4% " ol Ry

(e 4000118 ’.'.‘.';.0)
15 1. P, 200,00,

FOOS & JAYNE,
100 Lihortu Bt., Now Yowle

3
For euttin,
gTENCIL l,u}\l!?esougrummf all slzes o
r
olin and Koy Checks, with which ;z:mxmm‘\;n :‘}:gﬁ&

from $5 o ¥ a day, Bend for Catal
8. M, SPENCER, 117 "nuuul"m . ?k:m;..uld gl

busineas

E. M. MAYO'S PATEN 3
s Bond for muummPurTulyr‘.,{.'mﬂ‘ﬂx!amggfa.

<o7000IN USE"
BLAK AKE'S STEAM PUMPS

FOR EVERY POSSIBLE DUTY

GE0.F.BLAKE MFGCO.79%8I LIBERTY STNY
CAUSEWAYZ FRIEND STS, BOSTON.

50 CANALST, CHICAGO.
SEND FOR ILLU STRATED CRTALS GO,

INGLE & BARREL MAC
i 1 A

'K ] 8, o ERS, ALLZ 3
HEADING TURNERS " SR
BAILEY GAUGE LATHE—For turning all kinds ban-
1los and Cabinet work. Slmplest and best in we, We
mannfacture s full lne of Wood nud Ircn Workiog
Machinery, Steam i-,n.,lm-a &e, Addre

T. 1t BAILEY & VAIL, Lockport, N.3

Free to Sewing Machine A Agents

The Wilson Reflector—An lustrated Sewing Ma
¢ hlnc Journal, published won bly, devoted to the Inlrtear
of Sewing Maclines, 1 d e r,umuz manufactured by
Sewing M nrhlne-. Literntuse and Genera]l Newns. Elght
pagces and forty columns of cholee miscellany and reading
matter, WILSON SEWING MACHINE CO_,ProLisnxes,
Subscription price Firrres CENTs per annum, with an
elegant ehromo free, postage prepald, Fnzz 10 AGENTS
and Dearens in hz“ 1XG MAcuyEs and A’ TTACHMENTS,
Address, WILEON'S REFLECTOR,
Creveraxo Ouro U. 8. A.

00D-WORKING MACHINERY GEN-

erally, Specialties, Woodworth Planers and Rich-
ardson s Patent lmpruvcd Tcnon n-chlnu.
Coentral, corner Unilo Worcester,

WITHEREY RUGG & hu.uuu)sm.'
UNCHING

For the Best and CIau
& P{ilml:'c?‘l PRF"S l(l:gg

DROP PRESSES MIDDL¥10 #N, CONN >

a week and expenses fo all Anlclec
60 g new, staple as dour. Samples free. C. M
0 LINING 0\ & BRO., N. Y. or (.hlcago.

A FORTUNE 5ifiess: 'Rdiress Doinian's

STENCIL AND STAMP WORKS, Baltimore, Md.

& Hl T e Wi u-'\';h*‘ii
1RO

| ﬂ« i *ﬂr S & GiEIERTS

NHE Union Iron Mills Pittsburgh, Pa

The attention of Enginecrs and Architects Is called
20 our improved Wrought-Iron Deams and Girders (pat-
'euledp in which the compound welds Detween (Le stem
ces, which have proved so objectionable (o the old
mode o{"mnnutxtw(n; are entirely avolded, We are pre-
pared to farnish all sizes st terms as favorshle as can
obtained elsewhere. For descriptive lthograph u.drvu
Carvegie, Elouun&( 0., Unfon Iron Mills, )‘:m-hur;b

Niagara Steam Pump.
CHAS, B. BARDIC&

® Adawms St., Brooklyo,N. ¥

\YF.W & IMPROVED PATTERNS-MACHINISTS'
TOOLS —all sizes—at low prices,
. GOULD. 97 10 113 N. J. Il . Ave., Newark. N.J

The Toll-Gate! ”“t,’.,"‘“",:'- “30 o .

tofind! Address with stamp. E.C. ARBEY, Buffalo, N. |

Muonn & Co.’s Patent e,

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.
TWENTY-ZIGH1 YEARS EXPERIENCA.

MORE PATENTS ave been socand throogd
this agency, st home and sbroad, than through any other In
the workl,

They etploy 83 thelr sasistants 3 corps of the most ax-
perance]l men as cxaminers, specification writers, aad
draftsiuen that can be tound, many of whom have been s~
ected from the ranks of the Patent Offce.

SIXTY THOUSAND nventors bave avalled
themscives of Munn & Co.'s services In examining their in-
ventions, and procuring thelr patents,

MUNN & 00, in connection with the publication of the
SCIENTIFIO AMERICAN, continne to examine inventions
confer with {nventors, prepare dmwings, spocifications, and
assignments attend to fling applications in the Patent Office
paying the government fees, and wated esch oase stop by
step while pending before the sxuminer. This s dose
through their branch offico,corner Fand Tth Streeta, Wash-
ington. They also prepare and o cavests, procure design
potents, usdemarks, and relsoes, sttend to rejected cases
(prepared by the (nveotor or OLher AtLMEr sk [IocuIv copy-
dghts, attend to Interfercooes  give writton oplaions on
matters of intringement, furnlsh copies of patents: tn fact
sttend to every bounch of patent busin-ss both in this and
in foreign countriea.

Pstouts obtalned in Canada, England, France, Belgium
Germany, Hussla, Prassds, smw&n&imh
Colonles, =nd all other ¥ an

F‘Anwwerbm In the ScrexTInio AuEsicax of
all Inventions patented thuvogh this Agency, with the
oamne and reskd of the Patents are often
sold, In partor whole, to pomons sttracted to the invention
by stich votioe,

A pamphiet of 110 pages, contalning the laws and full &%
roctions for obtalntog Unlted States patenta, also a olrowlsr
pertaining exchasively 0 Forelgn Patents, stating cost for
sach country, thoe granted, sto, sant (e, Address

MUNN & C0O,,
Publishers SCIENTIFIO AMERIOAN,
37 Park Row, N, Y.

Bxaxcs Orroe—
- Sy Corner ¥ and Tih Streeis
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CAUTION. -TM,)NMN- are Aeredy

Hne, by meanirement, as the letter press.  Ad- | aimilar purposes, purport
st be reccived at publication ofice ax
morning to appear {n nert e, Esvanvisuxn 1

DRILLING MACHINES

We now make our No. 1 Annlu and Ratebet Drilling

with Automatic Feed, will work at o .5
are needed in every aaup. d Tor prices &

ILLERS FALLS conrun'.
78 Beekman St., New York.

N o Pr 15 tnvited for the
‘l\.ilnl lﬁthnn mﬂn.'n \wl?.’ :‘\?h:lnuy uf‘lhl'u iy,
Yor partion

JAS. L. f%.\\ & CO,, &7 Fnlmn B, N Y .
OGERS' TANNATE OF son.\.
R * Scale Preventive.

CLARK'S
Pressure Blowers.

<

ALSO,

Exhanst

FANS

4

SINGLE, DOUNLE,
2,000 Get
N TTHE
Operation BEST.
QUADNUPLE,
RAHWAY MANUFACTURING COMPANY,

RAHWAY, N. J.

BLAKES PATENT
Stone and Ore Breaker

Crushes all bard nad brittle substances to
any required size. Also, say kind o(
STOXE for RoaDs and for COSCRETE, &C
Address BLAKE CR[‘)-!!ER Co,,
New Haven, Conn.

OTIS’ Machinery.

OTIS, BROS. & €O
¥0.34S BROADWAY, XEW YURE.

[ PATS! IT PAYY!

WHAT PAYS?
Read ¢ See:

Every basiness man sdmits the nocessity of advertising,
All who have tried it know the advantages and profit of
8o dofng. Bat it ls not all who sdvertise that do It advan-
tageously,and ia the most effective maaner, to derive the
greatest benefit for thelr modey. Assrule, it Is the best
econotyy to sdvertise what one has to sell or wishes to
purchsse, in papers having the largest circulstion among
that class of persons lkely to be interested in the urticle,
Parties having Manufacturing Establishments to sell or
lease, or who wish Est/mates made for Constructing
Bridges, Dams, Iron Bafldings, Furnaces, Heatlng Appa-
ratos, Steam Engines, Bollers, Wood and Iron Working
Machinery, Agricauitural lmplements, or Coatracta for
Engineering Works of all kinds, will find that It pays to
sdvertise In the SCIENTIFIO AMERICAN.

Toe value of the BOIKNTIFIO AMERIOAN a4 A0 adver-
tislng modium cannot be over-estimated. It goos Into all
the machine snd workshops In the country, snd Ia taken
at the principal Ubraries and reading rooms In the United
States and Europe.

A bosiness man wants something more than (o see his
advertisement {o s printed newspaper He wants clrcgls-
tion. If it is worth 25 cents per line to sdvertise in & pa-
per of three thousand circulation, It Is worth §3, Wopey
Hne to advertise 1n one of forty-five thousand,

We Invite the attention of those who wish to make thelr
business known, to the annexed rates:

Back Page, - « $1.00a lhr]
Inside Page, - - - +75 = line |
Busivess and Personal, 1.00 » line |

Engravings may hesd sdvertisements at the same rate
per line, by messurcment, as the letter pross, Adver-
Usements must be recelved st the publication office aa
early sx Friday morning 10 sppear In next {ssuo,

If snything §s wanted in the mechanical line, sdyertise

or It 1o the SCIENTIFIC ANERICAY,

1f oue bas s patent or machinery W sell, advertise in the
BOIRNTIVIC AMERICAN,

Address the publishers,

Munn & Co.,

37 Park Row, New \'ork.
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W 10 contain ASBESTOS, unléar they bear our nume and ¢

Patontee and Sole m-nnmctnnr.}H w. JOHNS 87 Maiden La]]e N. Y.

ISBESTOS MATERIALS

SHEATHING, BOILER FELTING, PAINTS

CIM RN‘I‘B.&e.. prepared roady for use. Sond for l’-mphl«u Prico-Lista,
cautioned against purchaving orf wnn

(all eolors), ROOFING PAINT,
&ec. Liberal inducements to dealors .
mw wnm«m for the above or
fates of pa

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

See v Ying nd description In the ** Scfentific Amer
foan ‘" of March 3. The groatest kKnown cure for rhen
matiam and sciation. No physician shonld be without one

for eiroular,
O, B. TOWNSEND, Sore \u[rr
Medical Institute w Cumberiand St,, Brooklyn, N. ¥,

DAMPER AND LEVER
REGULATORS GAGE COUKS,
NOYE'S

MURRILL & KEIZER, 44 Holllday St,, Halt.

Works

LR #t In the United Statos, They make Nurr
Mmuunu ‘ortable Mills, Smot Machines, Packors, MIII
Ploks, Water Wheels, Pulleys -na (lrnrluu. apocinlly

adapted to flour mills.  Send fnr ontalo
J.T.NO

h.& 18 mmnm N \

Q. HENRY HALL & CO,, % Cortlandt §t,, N, Y. City,

THE PULSOMETER.

The simplest, most durable and eflective
Steay Puxy now (n use, Will pamp gritty
or muddy water without wear or lnfury o
ts parts. It cannot getout of order,

Branch Depotn:

11 Pemberton Square, Doston, Mass,
1827 Market St, ql‘hllmielphll Pa.
5 Wells St.  Chicago, 11,

Exeelsm Do Your Own Printing

Pross for cards, Inbels, envelopes
Portable 39 ote, l.nr;,rn-!nu forlnrpu\\or)c

Business Mon do thelrprinting and
advertising, save money and increase
trade, Amnatour I* rlntlng.dcl! ht
ful pastime for spare hours, i
have great fun and make moncy fast
Pnating at prinllng Send two stamps for full
catalogue pressos type etc, 1o the Mirs

STEEL AN& QIIAB(‘OA L

A Of superior quality, cvluble Vor
4 mining and holsting pu w, In
clined plnnN, transmission of
§ power,ete, ?n('nlnnucd(bnr
¥ coaland B I for Bhips' Rlﬁﬂnu.
4 Suspension lridges, Derrick Guyws,
Forry Ropos, &o

A large stook constantly on hand,
from which any desired lengtha are
out,

JOHN W, MASON & CO,,
44 llmaulwn). Now York.

OF BODA,
Henle Preventive,

Portable & Stationary Engines & Bollers,a
2d hand baf'sf driginai Cost.

BINGILAM & RICH, O City, Pa.

‘I)ICK's ENCYCLOPEDIA OF 6,422

Ruumm‘ TANNATE

RE( FH"I‘H AND PROCESSE o §5.° Bent
men Indox m-lled »
l-'pl I.lll-.lMl D, Publishers, 18 Ann st., Y.N.
The Mont Powerful, and the Only Tight
Hhutting, Good Part Gato Turbine over
made. Price of -mnll wlwml to sult
the Umel Send ad

A. M. SWAIN

BUY A
North Chelmstord, Mn.u.

WAIN. :

HOR-OOIBUBTDLB STEAM BOILER & PIPE

COVERING

cont. CHALMERS Hl'l-.NCE w
Toot & "9':1:%::0?."!‘5’!\"\' 122 N. 2nd 8¢, 8t, Louls, Mo, "

Worlking Jl[odels

roe of
DICK 'S

e55€3 KELSEY & CO. Meriden, Conn.

al ll.cblnr Wood, made to
grfﬁrh”dmem TR 6 Center 8o N.Y.
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LOW-PRIGED EMERY W

Made and Introdoced by lncxwﬂen«d men, have resulted in fallure, dlu-mfm-
tion and distrust of aXf Eme
not be sold at a low price),
duced and treated with t
No metal workin,
well mounted Emery Grinder.
and cbilled fron which restst all the efforts of other tools
SO do witn ie ‘and vise i 3 week.
ald do w e and vise In a
‘l‘:c.(ory cuabled the proprictor 1o dispense with the labor of 7 men. Every
ufacturer ean aford to buy one I-‘mcry Grinder for every two vises {n his fac.
(nr{ Deal only 'lm standard mak cu nnd ;lc‘m !ma‘melr experience as well as
Addre
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AT S
S e e ce L LR e e
Emery Wheels will reldllyA Tnllmce:?dp.;o“g
Kl a0, e Introduction of & Mmac l;.e:';;nl:o:::;

u'cudsbnn. .Vionm Co., Pa,

RATIONS Axp MANUFACTURING CONCERNS.—
uerk’s W n‘dllnnn‘n Time Detector, capable of
control Ina. wu the utmost accuracy, the motion of a

mn. u the nmo different
-auom of hu

Send
Je l( . O, 5
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THE HEALD & CISCO
Pa.tent Centnfugal Pumps

I
First Prrn;!u;:a l?%%‘w&'o:-}lganl Il.’i‘nclnnntl. and New

Amcﬂan%n tute, 1572,
The cb

J\IPORTA\T FOR ALL LARGE CORPO-

Perfect mall e .
dambie, popular and meceuml hunp Xnown, or Paper
M -xers, Tanuers, Contractors k Makers, Dmmm

etc. Pumps with engine on frnme mplcu- at low
I!gum for wmkln:. rrigating, etc, Iliustra.
mnpam Jfroe, wnrmt« (nrnnluu:m.ll using
the the stronges ‘{:nﬂhlﬂ Lest mnn "
Addn:u HEA ) Slk(,O & CO, ldwinsviile, N.

IRON AND STEEL

DROP FORGING..

Of Every Description, at Recsonadle Prices.

The Hull & Belden Company, Danbury, Ct.

E COUNT'S PATENT LATHE DOGS,

1 d lron; Iron and Steel Clamps, Expand-
ing Mb:x:srglul go. Sold at wholesale prlm during the
bard tmes. écnd for uéu'l(ed List to

W.LE COUNT, s

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

EAGLE FOOT LATHES
Small Engine Lathes, Hand Phneu for
metal—Slide Kests, Clreulsr Fool
Scroll Saws—all of the neatest d
superfor finish. Our catalogue describes

every tool n to it out lhe Artizan
or Amateur, as wci{ w4 the Boys for the

Holldays,
WM. L. CHASE & CO.,
95 & 97 Liberty Bt., Now York

Youns’s

Diamond Saws

For Cutting Stone,

From ten to thirty times faster than by the old method.
Great ecconomy of stone, labor, power, room, ete,

@™ Bend for (llustrated clrcular to

HUGCH YOUNG,

Foor or Easr 117tn S, New YoRk.

Rm;}:l;ﬁ' TANNATE OF BSODA,

Nculr l'rn‘enlln-

GLASS OIL CUPS

of all kinds, Brass Flttings for Steam, Water and Gas.
Brass Castings. Hend for Calalogue. T. HOL LAND. 57
Gold St., New Yorx.

9995555598
TO LUMBERMEN.
$(00.00 IN COLD.

In lhc Great National Sawing Contest, held at Clpetn.
oatl ’ l-f‘l The 10,0 6 ‘;-t Drise, First Prize Sttver
Medal for (e Yot Circolar Baw, and First Prise Siiver
Jnlal for the Best Crose Ot Saw, slso the two First
Prise Medals for the Best Bawo Swage snd Oross- Out Sov
&“"‘W"l ire sll swarided (o BMERSON, FOID
. ol Honver Faull
'helr Damascus Te mpe rmrr‘-wn <-mmrl-lnr thelr Cels
gbrated Patons foserted Toothed Planer, Clipper and
‘lange, also Whelr superior Solld Toothed Baws Of every
p(lu. Are taking the lead all over the United States
and Canada Clreulars, Price Liste, and Speeial
Tmmuuum- and isrgn consuimers, will be furnished
free, on spplication; slso, directions for banging aod
running Saws,

I“‘U()l\ﬂ’\ AND BOIL nm New and Second.Hana
% Portable and Suatiouary ¥or description, addross
(.mu WIN & \Hll‘ﬂ., O) Gty Pa,

rtland Cement,
From lhv heat London Manufac: For sale b
JAMES llIU\Nl) '!ﬂ(;llﬂ SL N {
A l’ncuul Trutlm ou Cement turnfshed for 3 ‘centa.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The eelebrated Groene Variable Cut-Off Engine; Lowe s
Patont Tubular and Flue Bollers; Main Slide Valve Sia-
Uonnary, Holsting, and Portable 'Knalnu Bollen of all
Kinds.  Steam Fumps, Mill Goaring, Shafting, &c,, Silk,
Tow Oakum, Bagging, Rope, Fiax, and llrmp \lnchu
Agonts for tho New I aven Manuf munnu Co.'s .\hcmn.
s’ Tools; for Judson's Governors and Stop-Valves;
Sturtevant Rlowers; and Differential Palley-Blocks
WAREROOMN, 10 BARCLAY NT.,, NEW  YORK
WORKS FATERSON. NEW JERSEY

PERFECT

NEWSPAPER FILE.

] (e

The Koch Patent Flle, for préservying newspapers
nufulnn and ;-.mthru. bas been recently (mpﬂn‘n‘
nud price reduced ubscriders Lo the mu\nrn Axn-

RICAN oan bo supplled for the Jow price of §1.% by mall,
or $1.35 at the ofice of this paper, Heavy board aldes;
inscription, ** BCIENTIFIC AMERICAN,' Ingiit, Ne-
cossary for every one who wishes o pnwrv. paper.

Addros

MUNN & CO,,

Publighors “ BOrENTINGQ AMERICANR."

_ - S
® T. V. Carpenter, Advertisl Agent, Addregy
ngx 78, New York et y. i

Machinists’ Tools,

RXTRA HEAVY AND IMPROYRD PATTRERNS,
LUCIUS W. FOND, MANUFACTURER,
Woercester, Mass,

WAREROOMS W LIRERTY A1.,
["I,alha.,{'lanrra Boring Milix, Drullld J'u- Out.

ters a Speclalty

AMERICAN TWIi§

Woonsocket, It, l..)lull ot
Patent  DIAMOND luun
W n.m. Exeny Wunnr M

ArToN
" l(uhl and Dt m"".'.om‘”
by American Instit N X5 1
and 1934, 3180 by M.C. M. A A Boston,

NEW YORK ﬂ"lf‘& 15 New Onvnon Sraxer.

STANDARD BRICK MACHINE,

Madeby A. M. & W, H. Wiles, Gnny Point,
Can N ¥. The Origial of all’ B achines pess
Sond for Cuts and I'rlcn l.l-l ul ity and all artg.

nny‘hlll

cles used for the |||nnular!urr of Brick
DE BH»-A sU RELL
K l,arlrll A, ow ! & CO,, ‘Ll"mm'nm‘ !'Ok

TELLS' EVERY MAN HIS OWN LAWYER
Axp BUSINESS FORM BOOK. By Jo

W "l“l Al( ‘omp h"’ url:l'c:’!'n nll ] nlq
HN ! 'l'x': lll"l 7} "'VI&l full lmlrucllou

for l'rorcedlnu \Hnmut l.l‘llll Asalstance In Hults ang
Business Transae ’Hnn- of every description, (,onutnu..

Legnl Forma of Deeds, Mortgages, Leason, A vits,
Depositions, Bonds, Orders, Contracta l’uven ol Attor=
noy, Cortificates of Cltizenship, A e
ments, Awards, Declarations, Demands Letters of t,
Arbitration, Partnership, Iteieases, Wlils (‘odlcﬂl. Sub.
missions, Land Jointures, Tenants' and Tords' Re.
celpts, Public Lands Land Warrants, (.ompmmon with
Creditors, Oaths, Satlvfaction of Moriguges, F're-emption
Lawn, Marriage ani m\orrr I‘Monl Lawe, with l‘ufl In-
straotions to Inventors, Penslon Laws, with fall [nstroc.
tlons to enable the disoharged soldier or sallor Lo procury
back p.y pensions, bounties, and all war clllml; the
Lawx of the Different States rnncomln“l’mpen, xempt
from Execution, Collection of Debis eehanica' Liens,
Contracts, Limitation of Actions, (i sury, Quallific
of Voters, Licenses to Sell Goods, ete Also, containing
the Internal Revenue Laws, Stamp Dutfes, Fow
and (u-(om—ﬂoum Regulations. Consittution of the
United 8 A, the whole action of the
Government ln noullon to Reconstruction and the
l-;modmun, Beals of the Different States, with descrip-
tons, ete

Thore 18 no class of the community, male or femalo, who
have, or expect to have any property, or who hann
rights or privileges which require protection, who wifl
not be greatly benefited and advantaged by the
of the book. It will save them money, save them troable,
save them time, save them ltigation and Iawyers' fees,
‘-nd I}:’c them Information which nobody can afford to
ye without,
The Work embraces 650 Iarge 12mo. pages,and {s printed
on fine paper, lund-omely bonn

ce, Cabinet Library Binding

fSent post-pard on receipt otfrlce
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No. 27 Clinton \e' Yofk
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ICHARDSON,
Manufacturers of the
Woodworth Plani

Scroll Saws, Rallway, Cut-off, snd Rip-
S ke and Wood Turning Lathes, and
Wood-working Machinery. Catal
sont oo spplication, Manufactory
Wareliouse, 107 Liberty Street, New York.
___Machine

LES HEADING, AND | ‘F’“sz

Sole makers of the well kn
SHINOLE AND HEADING Ih elrenhn
address TREVOR & CO., l.ockpo Y.

ROGBRS' TANNATE OF SODA
Reale' vaeltlvo.
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lnnodneaon of meritorious
with owners of well ncund hvm ot
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OF THE

SCIENTIFIC AMERICAN,
FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WCRLD,

THIRTIETH YEAR.

VOLUME XXXII.—-NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1875, a new volume commenced. It will continue
to bo the aim of the publishers to render the con-
teats of the now volume more attrmotive and use-
ful than any of its predecessors,

Z'o the Mechanic and Manufacturer.

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

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commence,
and the industrial pursuita genorally ; and 1t 18 val-
unble and nstructive not only to the Workshop and
Manufactory, but also in the Housechold, the Li-
brary, and the Reading Room.

By the now law, the postage must be paid in
advance (n New York, by the publishers; and the
subscribor then receives the paper by mall free
ohargo,

TERMS.
Ono copy, one year (postage included). .. ... $3.
One copy, six months (postage lncluded), ...
Ono copy, threo months (postage ineluded). .
One copy of Scientiflo American for one
year, and one copy of engraving, * Men
of Progres™................ [y T
Ono ocopy of SBclentifto Amerfean for one
yoar, and ono copy of “Sclence Rocord"”
o TRt S ] IR

Remit by postal ordet, draft, or oxpross.

Address all lotters and make all Post Ofice or-
ders aod deafts payable to

MUNN & CO5
37 PARK ROW, NEW ¥
“HE “ Scientific American” s printed wltb

CllAﬂ E\I‘!U Iﬂl“lmﬂ. SBINK, Ten
d Sta,, 1" hl maou ) New Y
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ugustus 11, H:-A tor of
Saxony, was of a sclenti
fic turn of mind, Heloved
Solence, however, not for
its own wake but for his
own: In other words, for
what he could muke out
of It, Consequently, when
the stald eitizons of Ber.
lin drove from their vity
an unfortunnto llluluu‘(‘ll'
ry'sassistant, whose mys.
terious operations with
rotort and crucible sa-
vared of the bluck arthe
reoeived the outeast with open arms, and shut
him up in a laboratory with instructions to fill up
the somowhat depleted electoral coffers with gold
produced by the aid of the philosopher’s stone, at
his earliost possible convenience. John Frederic
Bottcher, for that was tho exile’s name, had
learned by experience the futility of such specu-
Intions ; but, in obedience to the sovereign com-
mand, ho undertook it, and began operations by
making some new crucibles from the clay near-
ost ot hand,  When these vessels were fired, to
his nstonishment he recognized in them the ap-
pearance of oriental porcelnin, and lost no time
in communicating his discoveries to his patron,
That business-like individual, promptly apprecia-
ting the fact that there was more gold to be made
in selling the ware than in hunting the maryel-
ous stone, at once locked up Herr Bottcher and
his secret in the strong fortress of Albrechts.
burg, and then and there embarked in the pot-
tery trade, Now, like every other inventor, be-

'm“ Il
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Fig. 3.—THE MAGNETS.,

fore or since, Bottcher was dissatisfied. He
could produce red and white stoneware of
great fineness, resembling porcelain, but true
porcelain baffled his efforts, and such porce-
lain, he argued, he must produce or remain
unhappy.

Meanwhile there lived in the neighborhiood
an ironmaster named Schnorr, Schnorr's
horse one day, while his master was on his
back, came to a standstill with all four feet
stuck in the mud, causing Schnorr to dis-
mount and, doubtless with sundry hearty
Teutonic objurgations, to extricate him,
Schnorr was not so angry, however, as to
prevent his noticing that the mud was pure
white, although astonishingly sticky, and it
occurred to bim that, if he could make the
material into a powder, there was the stuffl
for the wigs of the gentry and, at the same
thme, the basis of a fortune for him. This
ides he putin practice; the powder sold well,
and in the course of time fell into the hands
of Bottcher's valet, and thence upon the
hoend of Bottcher himself. Botteher oneday,
uftor an application of the substance, discovered that his wig

Flgr 4 PRESSING THE WATER FROM THE BLIP,

was remarkably heavy, an snnoyance, which inter

0\‘" ll' "
whitened his fin
He looked at the stuff for an instant,
foeling, and then the thought flashed
“ Why not try this for porcalain ¥ The
next paste that ontered his kiln contained the ingrediont,
and that paste emerged white porcelain. Tho riddle
solved.

in fact,

fered with his cogitations over his pet problem
moved the covering and, at the same time,
gers with the powder
noticed ity groasy

through his mind

Wan

At once ove ry workman was Bworn to secrecy under pe nul
ty of death, (be secret to the grave)
appeared in large lotters on the wall of eve ry work room,
Even the Elector took the oath, which the laborers ropentod
monthly, and the factory at Meissen became s fortress fully
garrisoned and armed. This was in 1715,

lokeim bis ins Grab "

One man, how

ever. escaped to Vienna, and betrayed the secret. At

once

Fig. 2-PRESSING AND TURNING SMALL WARE.

and their numbers extendoed
throughout German Furope, France looked on with undis.
guised jealousy, nnd sot her chemists hard at work, 1t was
reserved for a woman to do that in which the wise men
failed, The wife of o living near Limoges, ran
short of soap for her week’s washing. She was too poor to
buy more, and henee attempted to use a white unctuous earth
found in & ravine hard by. Her hiusband showed the strange
clay to the village apothecary, and he in turn told the che-
mists, who recognized in it the kaeolin of which they were in
gourch, Thus sprang up the great factory at Limoges, and
then that of Sevres, both famous to this day.

To trace the course of the porcelnin industry for the last
hundred years would cause us far to transcend our present
limits. Suffice it to say that it is now one of the first in the
world, and that the enrlier products have been made the sub.
jects of maning which haye ran their value up to sums far

Other fuctories sprung up,

surgeon,
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manufact
find the first record of a company
boing chartered to manufscture the material from kaolin
found in Vermont, Later still, in 1819, Dr. H, Mead hogan
poreelain wanufactare in New York, and in 1827 William
Ellis Tueker had established a porcelain factory in Philadel
phing

when we

while another of considerable extent, employlog one
hundred persons, had sprung up in Jersey city,  Sineo then
tho manufucture hag been continued, and at the present time
the poreelnin produced in the neighborhood of this city Iy, in
many respoects, equal to the best imported ware

Wo now proceed to describe the processes as carried out
in one of the oldest and largest establishments In the United

States, promising, however, with a few words as to

THE MATERIAL OF WHICH PORCELAIN IS MADE.

Porcelain clay or kaolin (the word is derived
from the name of & mountain in China where
the substance abounds) isa silicate’of alumina,
and has an aversge composition of 47 per cent
silica, 40 of alumina, and 13 of water. It comes
from granite rock which, by natural causes, is
decomposed, so that the felsparand quartzare
separated. The potash extracted from the fel-
spar leaves the kaolin in a soft unctuous eon-
dition, white and opaque, and with a character-
istic odor when breathed upon. In this condi-
tion, itis exported hither from certain districts of
England, and is combined in suitable propor-
tions with felspar and quartz. It is unfortu-
nate for the industry here that the necessity ex-
ists of obtaining the ingredient from foreign
sources, as there is no reasonable doubt but that
ample beds of the material exist within our own
borders, which careful search and careful de-
velopment might soon render available.

THE FACTORY
which we recently visited is located in Green-
point, Long Island, oppo-
site this city, is known
as the Union Porcelain
Works, and is owned by
Messrs., T. C. Smith &
Sons.
MIXING THE SLIP.

After the Kkaolin has
combined, as above

with felspar and

Fig. 5 bewnn
noted,

quartz, it is thrown into a huge vat, and there
mingled with water to the consistence of a

thin paste. This operation we found in pro-

cess in a lofty lower story. Inside the vat a
vertical shaft, supporting & number of radial
arms, kept tho slip, as it is technically termed,

in a state of constant agitation, as the liquid
slowly escaped from an orifice beneath intoa

. sieve held by a workman there stationed. The
! sieve was constantly shaken, and the slip con.
tinued its sluggish course down a short chan-

nel and between two sots of horseshoe mag-

| nets, some horizontal, others perpendicular,
The object of these, we were told, is to re-
move every fine particle of iron which the
mixture may contain, for, s we afterwards
saw, each speck of the metal,
nute, appears as a black spot on the snowy
surface of the finished ching, From the mag-

nets (Fig. 8) the liquid ran into a second sisve

held by the same man, fancets suitably loca-

ted enabling him to check the tlow at plea.
sure, and thence into a second vat located on

a lower level, where similar apparatus to that
already noted kept it sticred.  With the ini.

tial lotter which heads this article, there is a small drawing
which shows the arrangement of the vats, aftor cscaping

howeyer mi-

THE SEGOARS,
from the last of which the slip is led into storage bins or

Fig. 6.

tanks,  'The next operation is




B PROM THE sLIP,

 and with cach bag & supply pipe com

I

ageing is said to improve it. The Chinese, by the way,

wate is pumped from the bins and into
s represented in Fig. 4. This may

f heavy wooden trays set up on end
Jiron bands. Between each pair

. powerful force pump drives the slip into the
: VY pressure, and an ingenious valve, which
":nhd.::dmth backward tond.
‘ fting at proper time prevents the )
st _dﬁohq., The result is that a large quantity of :::;:.’:m:.fnm ................................... 83 20
water is expelled, and the material emerges a heavy dough. /
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have a tradition that the material for their old porealain was | . wuiecriber then recelves the paper free of charge.

stored away fora hundred years bofore use. The French
missionaries, translating the words *“ for a hundred years ™
into their own Ianguage, *‘ pour cen? anndes,” afterwards
corrupted the latter phrase into the word “* poreelain.”

Passing from the press room to another apartment, we
were shown an immense heap of smashoed crockery. All this,
we were told, is utilized,and in fact made over again. The
fragments are ground to a coarse powder under two huge
revolving burr stones, each weighing some two tuns. This
powder is again ground in an ordinary mill, and in its fine
state, is mixed with water to go through the regular process,
The operation of

MAKING SEGGARS

next claimed our attention. A “*seggar " (Fig. 6) isa tray of
common baked Jersey red mad. It has no cover, and its
depth varies according to the piece of waro it is to contain,

during the baking of the same inthe kiln. The clay is mixed |

to a thick plastic mass ina pug mill and subsequently pressed
in molds to any desired form. Baking follows, and the fin.
ished seggar emerges looking like a piece of conrse red
earthenware.

Leaving the lower stories, we ascended through large bril-
liantly Jighted rooms and past tier on tier of crockery in all
stages of manufacture. Scrupulous cleanliness pervaded
everywhere,and, save the slight whizzing sound of machinery
no noise was heard. The workmen—and, very singular to
add, girls too—labored silently, obeying the placards com
manding stillness, which, appearing on the walls, reminded
us of the stern warning in the old German workshop a cen-
tury ago.

MOLDING THE WARE.

“The potter's lathe,” said our guide, ** is obsolete here.
We abolished that antique apparatus long since;” and lead-
Ing us to a long table, heshowed usa row of men, each one
stationed before a horizontal revolving disk (Fig. 1). This,
by a mere pressure of the knee on a lever, which threw
friction gearing into operation,could be set spinning around.
Beside each man was what appeared to be a number of short
tubes (Fig. 5),irreguiarly shaped and made of the clay dough.
The disk or rotating head being at rest, the workman placed
thereon a mold, the interiorof which was of the exact form
of the exterior of a bowl. Into this he inserted one of his
dough tubes, and set the disk in motion, pressing the plastic
mass with his fingers, at the same time, out against the
side of the eavity. Then he brought down into the latter a
counterpoised metal blade, as shown in Fig. 1, which was so
adjusted and shaped as to remove exactly enough material

Nore. ~Persons subseribing will please to gire thelr fall namaes, and Post
Office and State sddress, plainly written, and also state at which time they
wish thelr subseriptions to commence, otherwise they will be eatered from
Janusry 1st, Ivie. In ease of changing realdence state former sddross, as
well as give the new one,  No changed oan be made uniess the former address
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to leave the bowl of the requisite thickness, and at the same | cROSSING THE BOUNDARY OF THE EXPERIMENTAL

time to form its interior. The article, we were told, is
subsequently put aside to dry, and, thus completed, is re-
moved from the mold and is ready for baking.

There are very many objects which do not require the use

of the revolving head, and are simply pressed into molds, | tion to Science rests is a stupendous hypothesis, not only in its efforts to establish itself; and nothing is more remark-
some by machinery, others by hand alone. The machine | unverified, but confessedly beyond the reach of human verifi- able than the number of great things, from the discovery of

EVIDENCE,
It is amusing to see how zealously the non-scientific world
insists on the restriction of Science to verified fact, especinlly
when we remember that the sole basis on which its opposi-

used for door knobs, for example, is simply a screw press | cation, the hypothesis of Divine revelation—something su-

which forces the clay in the condition of moist powder into a
properly shaped die. The knob, however, on emerging, is

not everywhere round, and is therefore placed on a horizon- | experimental evidence in pursuit of an explanation of visible | mistakes, is certain to end in ruin, in Scienca as in practieal
tal revolving spindle and turned. These operations on the | phenomena, and straightway a great ery Is raised that he is | life.”

knob are shown in Fig. 2. China heads for nails, casters,
speaking tube mouths, and an immense variety of other por-
eolain goods for the hardware trade are made in similar
manner,

(7% be eoncluded in our next,)

-

A New White Pigment,
A Mr. Orr, of Glasgow, has recently taken out a patent for
& white pigment, which he has endeavored to obtain by for.
ming a compound of zine and barium. For this purpose he
takes crude barinm sulphide, and lixiviates it. The superna
tant Uquid Is then drawn off, and divided into two or more
oqual partions.  To one, an equivalent of zine chloride iz ad-
ded, and to this again zine sulphate is added, and afterwards
another portion of barfum sulphide, the result being an inti.
mate mixtare of 1 equivalent barium sulplnte and 2 of zine
sulphide. The precipitates,composed of zine and barium,are
oollected and pressed 1o expeditedrying, after which thoy are
‘placed in retorts and brought to & red heat.  While still bot,
are drawn into water, preferably cold, which, it seems,
has the effect of incroasing their density and imparting body
o the paint to be made from them. They are subsequently
washed and ground in water to a fine powder, or they may be
first dried and then ground. The inventor states that, by in.
croasing the namber of additions of zine sulphate,the quality
may be varled. The pigment thus prepared is to be used in
the ardinary way ; and if it does but possess the covering pow
or of white lead, and can be sold as cheaply, it will be un-
doubtedly a useful product for zinc white rotains its color bet-

pernataral, superhuman, mirnculous.
Professor Tyndall speaks of crossing the boundary of the

no true friend of Science, or, at best, that he has been be-
trayed into a false and * unscientific " stop in the heat of or-
atory and by the sympathies of his audience. The speaker
diselnims any such apology, assuring his volunteer defond-

boundary deliberately, and said just what he meant to say.
The reply all but breaks the heari of these would-be
guardiany of the integrity of Science.  The admission of im-
prudence and haste would have simply damaged Professor
Tyndall’s reputation as a seientist.  ‘I'he avowal of deliber.
ate intention, they foar, will utterly destroy the claims of
Science in popular estimation! If yoears of sclentific training
and investigation, they say, can produce no better result than
to make a professor of Belonece carry his sciontific teachings
straight to conclusions in the regions of the absolutely un-
knowable, what becomes of the hoasted virtues of the sclen-
tific habit and its supposed effeets upon the human judg-
ment and intelligencot

A sufficient reply to this objection would be that one of the
chief virtues of a scientific training is, not o keep the mind's
action wholly within the bounds of experimental ovidence,
for that would block all progress, but to enable it to cross
that boundary when occasion demands, properly restrained
by a knowledge of what is known and a conviction that what
is unknown is cortain—so far as exporience goes—to be in
harmony with the known. For this reason the hypotheses
of & true sclentist are to those of the unscientific or anti.sci-
entific as the speculations of a wise man are to those of a
theologian. In the one case the hypothesis, unverifiable
though it be, has & basis in reason and reality; in the other

ter than any other white pigment in ordinary use.

Aame Tneluod.. .. .. .oiiiiiiinine soreriininrin 1 6o

2 | fuet.

% | passing the bounds of positively verifiable fact. ** Our views

o | giving the best ex,.,ossion and interpretation of phenomena

ers that he said nothing in heat or hasto; that he crossed the | avail themselves of the advantages offered that it will beim-
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itin very apt to fly in the face of fact, and set faith
reason. He would ben carious disciple of Holenes wh
should sy : ** I eannot understand, therefore I bolioyars
Fortunately theanti-scientist eannot be unreasanable jp )
things. In the common affairs of life his wind works )
other men's. It Is only when his religious i
volved that he kicks at the scientific method, Thug jf
shoald find on his doorstep some ninrning an infant, 'ﬁﬂ
discoverable clue to its origin, he would be as ready ax Py,
win himself to pronounce it & human child, born of
parents in the ordinary way, and placed there by
hands, though, under the circumstances, not one of these an
sumptions would be other than an unverifinble hypothesiy,
In no ease could wo thiok of a true admdu..d.da.‘
otherwise. It is quite possible, however, o suppose that &
occlesiastic might hold a different opinion. ** What has gy,
pened may happen.” If one child, as he devoatly
came into the world witheut a human father, it is possible
that this might have hnd a similar origin.  Still more, if §i,
chureh decreed it, he could not deny that the child was, Jik,
the progenitors of the human mee, according to hiy theory, o
direct product of creative power, with no parent but lloA.I
mighty.  Under the supposed circumstances, this would e
no less possible of verification than the scientist’s hypothesiy
of human parentage; the two differ simply in the fact the
the ono has all the verifiable facts we have to support it,
while the other has all known facts against it. The greas
virtue of Science training is to keep men from such unsup
ported vagaries, not to chain them down to demonstrahle

In his late review of Haeckel’s ** Anthropoginie,” Profes.
sor Huxley touches this point in defense of the hypothesis
of development as applied toliving creatures, man included,
and shows bow few scientific problems, even those which
have been and are being most successfully solved, have been
or can be approached in any other way than by speculations

respecting the nature of the planets, of the sun, and stars
are speculations which are not and cannot be directly veri.
fied ; that great instrument of research, the atomic hypothe-
sis, is a speculation which cannot be directly verified; the

lungs, and gave birth to young which were developed in
such and such a fashion, may be one which admits of no
reasonable doubt, but it is an unverifiable hypothesis. 1|
may be as sure as I can be of anything that Ihad a thought
yesterday morning which I took care neither to utter nor to
write down, but my conviction is an unverifisble hypothesis.
So that unverified and even unverifiable hypothesis may be
great aids to the progress of knowledge—may have a right
to be belioved with a high degree of assurance. And there-
fore, if it is to be admitted that the evolution hypothesis is,
in a great measure, beyond the reach of verification, it by no
means follows that it is not true, still Jess that it is not of
the utmost value and importance.”
The like is true of other current hypotheses in Science,
They may or may not be ultimately demonstrated ; many of
them may be, and in a1l probability will be, supplanted in
time by new hypotheses having s wider basis in verifind
fact; nevertheless, they are to be accepted provisionally, as

as we know them, and used as ** instruments of research
until gomething botter Is found. If che world of thonght
had waited for absolute truth before going ahead, it would
never have got even so0 faras the crude hypothesis of the
books of Genesis. To wait is to go to waste. As Professor
Haxley has well said : ** Active error may advance knowledge

America to that of the antiguity of man, which have been
brought about by the attempt to establish erroneous views.
But sitting still and being afraid to stir, for fear of making

FOREIGN EXHIBITORS AT THE CENTENNIAL
So far from there boing a prospective lack of foreign exhib:
itors at the Centennial, it now appears that so many desire to0

possible to accommodate all in the spaces allotted. The com-
missioners of several nations have already made requisition
for greater areas than have been set aside for their respec
tive countries,and applications, they state, are being constantly
received, The Gorman Empire, it is said, will make by far
the finest display, both in kind and extent; Austrin will fol:
low closely, and hor products, comprising the exquisite ar
ticles of vertu from Vienns, Moravian cloths, Boheminn glass,
and Styrian and Carinthian iron, will together constitate Ao
exhibit of great industrinl interest. The marked cageress
with which each nation desires to socure prominent mpr
sentation 15 notlceable on the part of the small countries,
some of which hnve been assigned in couples to corain
spaces.  Thus, Holland objects to boing nssigned floorspsce
conjolutly with Donmark, and asserts through her commis
sioner that she can fill every inch of the lplconllomd.tm
Hungary will probably insist on & separate department, and
refuse to be overshadowed by the Austrian display, NorwaY
declines to b joined with Sweden, and both Seandinaviat
countries assure vory interesting exhibits of iron, furs, and
matches. Denmark offers s good display of Copenhage!
manufactures, besides collections ilustrating the mannbers,
customs,and industries of Greenland and leeland.

France will 8180 crowd her spaca with silks, velyets, 1ace: .

jewelry, and the thousand productions in which her
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nch dirq-lu_\' will be the ' blems and bas rellofs of events
Ex position, Italy hins ‘ when complete will, we thin)
not yob appointed a commission, but it is understood that |
sho will shortly do so. Her exhibit will be principally mo
snles, eamoos, corals, statunry, Venotlan glass, Genooso silk,
nnd other specimens of Industrial art.  Fine displays from
Grooce and Portugal are oxpected, and Switzerland hay
promised w complete exhibit of her watches, mathomaticul
Instraments, lnco, and wood carvings,

Russia is holding off, and ns yet her government has mado
no overtures toward participation, It is rumored that this
position will be maintained, and that the country will be
represonted solely by voluntary contributions sent by indi
viduals, :

England and all ber colonies are manifesting a largely in
creased interest in the enterprise, and leading manufacturers
are well advanced in extended preparations, The Canadian |
government has approprinted £250,000 to pay exponses of ‘
the Dominion commission, and British India, Australin, New
Zealand, and the Cape of Good Hope hnve promised full dis
plays. All of the South American countries have applied for
space, and the commissions of soveral are already organized,
Brazil and Chill will take the lead in point of extent of ex
hibits, but from all contributlons nre expeoted, far larger
than those sent by them to previous World's Falrs. Mexico,
the Central Amoriean States, sud Hawaii aro lkewiso pro
paring. In the East, from Egypt and Japan magnificent
displays have been promised; Turkey, Persis, Siam, and
Chinn are as yot unheard from,

Altogother, the prospects are that the Centennial will ou,-
ghine all provious expositions In the completeness of the ex-
hibits which ench country will furnish. This is well cvi-
denced by the ready response which all have made to the in-
vitations sent them to participate, and the celerity with
which they appointed commissions and set about the neces-
sary preparations: The combined foreign exhibits will oc-
cupy 840,482 square feet ont of the 485,000 feet available.
The United States has 128,100 square feet, and there is sn
aren of 21,408 square feet reserved for contingencies,

are unrivaled, It s sald that the Fre
hest organized and rogulated in the o pare favorably witl 1

[N} " " avyoran ) A Rome
of the finest vases and other ovidences of skill produced by
European fuctorios

—— 4 @ - _
A VARIABLE BUREW.

A correspondent nuks how to In) ont an incren
We do not know that this Information
I8 published In o form that s eenerally accessible

sed twint on
n wooden eylindor

Lo our
rendors ; and wn the coustruction is nlso applicable
|
form

The Hne the fnces of a
serew thread Iy called a holix, and can be dese ribed, on a oy
lindor having the same diametor as the thre wd, by the motion
of a point which goes nround the eylinder, uml,. nt the sanm
time, advances in the direction parallel to the axis, If all
the hellces of the intersections of the faces of the s rOw Are

determined, we have the boundaries of the thre ad, and it is

tothe gulde

ntes for serow

propulsion, we

forming ntersection of any two

!
| the method of mnking the determination that our correspon

dent desires to have explained. The piteh of a helix is the

distance that the generating |l¢~il|| Oy Os ul--lu' the ¢'.\“|n|v‘r
in passing once around it, If this axinl motion is the same
for all parts of the revolution, the helix has & constant piteh
but if the motion varies at different purts of the revolution,
the hellx is said tohave o variable pitch—increasiog if the
axial motion of the point is greater for each succossive equal
interval of the revolution, and decrensing if the axial mo
tion continually grows smaller. The simplest manner of
drawing elther of these helices is by the aid of & graphical
construction; and the methods employed in the three cases
are represented in the sccompanying sketelies :

1. Helix with constant piteh, Fig. 1
the same dinmoeter as the required helix,

Provide a eylindor of
Draw a horizontal
line, A B, equal to the circumference of the eylinder; and at
the point, B, erect u perpendicular, B C, equal to the piteh;
connect the points, A and C, by a straight line; cut out the
figure so constructed, and wrap it around the cylinder, with
Then A € will be the required Le-

B C parallel to the axis,

AMERICAN PORCELAIN.

We commence on the front page of this issue an elaborate
illustrated article detailing all the various processes of the
manufacture of poreelain as practised in this country. There
is no question but that this industry has become a very im-
portant American manufucturing interest, and one which,be-
fore many years, will enter into sharp rivalry with the work
of Enropean producers. It holds the unfortunate position
now, however, of being practically unrecognized. That is
o say, the popular prejudice is so strong in favor of foreign
goods that American wares have to be and are largely sold
nd French or English products in order to induce people to
buy them. This is alike destitute of sense or justice. The
fact remaing that porcelain from our own factories is bought
and liked, and therefore no valid reason exists why it should
not be put on the market for what it is. We are gratified to
notice that a meeting of the pottery trade, held in Philadel-
phia & month or two ago, recognized this very plainly, and
the convention voted, among other resolutions, to the effect
“ that we have sufficient talent in this country to originate
new designs, more elegant and suitable to the wants of the
American people, and that such procedure on our part will
the sooner enable us to give our products the stamp of a na-
tional product and s distinct character.”

We also wish to direct especial attention to the fact that
we import kaolin from England, and that none, as we are in-
formed, has as yet been discovered in this country suitable
for the finer porcelain. There are beds, we believe,in Brandon,
Vt., but the clay is put to buse uses in adulterating paper,
paint, and other products, We have no record of its being
tested for poreelain. There is a tariff of £5 atun on the im-
ported material, from which our citizens reap no benefits,
and which offers a further incentive to discover the kaolin.
It seems to us that, unless some effort in this direction shortly
appears, it would be good policy to encourage the industry
by remitting the tarifl altogether, and entering the kaolin
free as o raw materinl,

In our inspection of the machinery, at the establishment
described, we wore impressed with its simplicity and effi-
clency everywhere except in one particular. That was in
the n.u-nnu used for making the small articles, such as nail
heads, castors, and other hardware trimmings, of w hich the
factory produces an enormous quantity. The reader will
find the apparatus illustrated in Fig. on page it
will be percelved to consist merely of a screw press, which
for :os the damp powder into adie, the latter being removed
by hand and filled for each article. There is very clearly
work for an inventor here; and it seems to us that a Jittle
ingenuity could speedily contrive an apparatus which would
fill the die,hold itin place,and ran down the screw, automati.
eally.  Now it requires one workman to each machine. With
suitable spparatus, one man ought to control half & dozen if
not more, and produee the articles far more quickly s well
a8 of more uniform shape,

We notice thut the Potters’ Axsoclation offer three prizes of
one hundred, fifty, and twenty-five dollars respectively, for
the handsomest design of pottery ware to be exhibited at
the Centenulal. If we may judge from the efforts being
made at the factory visited by us, our American potiers are
thoroughly imbued with a spirit of emalstion, not of course
1o gain the small sums sbove mentioned, but to produce a
display at the Centonnial well caleulated to arouse the world
10 & sense of the progress we have made in the ceramic art,
We were shown some remarkably beautiful vessels,of unique
shispe, the exteriors of which were molded with national em-

lix, which can be traced on the cylinder by using the edge,
A C, of the paper asa gaide. If the helixis to be constructed
for only s portion of a revolution, make A C equal to that
fraction of the circumference, and B C equal to that fraction
of the pitch. Similarly, if the helix is to make several re-

the cylinder multiplied by that number of revolutions, and
B C, the pitch mualtiplied by the same number.

2. Helix with increasing pitch, Fig. 2: Provide a cylinder,
as before, and make A B equal to the circumference. Erect
a perpendicular at B, and make B C equal to the initial pitch
of the helix, and B D equal to the sum of the initial and
final pitch divided by two. Divide C D into any namber of
equal parts, and A B into the same number. Draw straight

lines to A, from the points of division of C D, and perpendi-
culars to A B from the points of division of that line; mark
the points in which these perpendiculars cut the correspond
ing lines drawn from the points of division of C D, and draw
a curve, A 12 8 D, through these pointsand A and D, catout
the figure, and wrap it around the cylinder as before, when the
} Das a guide,

required helix can be traced with A 12

equal to the length of the same part of the circumference of
the evlinder, B C to the same part of the initial pitch, and
B D to the same part of the half sum of the initial and final
In the figure, only a fow points of the guide curve

and
piteh
are constructed, as it is merely given for the sake of illus
tration; but ln any practical case, it is well to construet as
many points as convenient,
still further illustrate the construction

Exsmple 1.—To construct the guide for one revolution of a
helix, 4 Inches in dismeter, and with pitch incroasing from 4
to 12 Inches : A B % 12566 inchies, B C Is 4 inches, and B D,
(4 4+ 12)42, or B Inches

Examplo 2.—Gulde for a helix making six revolutions
having & dimneter of half an inch, starting with a pitch of
8 and ending with a piteh of 15 inches. In this
AR ix6X1:5708, or 0°425 inches, B C is 6 X8, or 18 inches
and B C Is 6 % (154 8)=4-2, or 34 inc hes,

Fxnmuple 8 —liunide for the circumferential helix of one
blado of a scrow [rrulmllvr, the diameter of the screw being

oase,

18 foot, one elghth of the pite h being used, and the piteh ex

94 feet at the forward edge of the biade to 2

A Binlof 50:6490, or 7060 feot
BDis ) of (244 382)+2

The gulde Is con

panding from
foot at the after edge,
BCin f‘ of 24, or i fost

4. Hellx with decreasing piteh, Fig. 8

or 34 fet

in American history, which

here presont it ln slmplo |

volutions, A B must be the length of the circomference of |

If the ;
helix make more or less than one revolution, A B must be made |

Some examples are added to |

structed in a wimilar manner to that already deseribed. A B
In the cireamference of the eylinder on which the helix Is to
bo deawn B, poerpendicular to A B, Is the nitial ‘Hflh, nndl

! BDis oqual to half the sum of the initial and final piteh
Divide C D and A B, each into the same number of equal
[ parts, and mark the points of intersection of lines drawn
from the divisions of € D, to A, with the perpendiculars erect
Acurve, D123 A,
drawn through these points and D and A, will be the guide,
by menns of which the required helix ean be traced npon the
given eylinder

ed ut the corresponding points of A B.

THE METALLURGY OF IRIDIUM,

When it was declded to make the standard meoter,of which
n deseription appearsd in our issue of September 10, of an
alloy of platinum and iridium, the preparation of the latter
metal presented the grestest difficulty. Platinum resists the
action of oxygen, und is only acted upon by aqua regis; for
its funion it requires the highest heat attainable by the oxyhy
The alloy of osminm and iridium, in
which form the latter Is only found in Nature, is unaffected
either by aqun regia or the blowpipe.

drogen blowpipe,

Small grains of irid-
osmine are found mixed with the sand in which platinum ore
is found, This mixture of platinum, sand, and iridosmine
was first treated with aqua regia, which, of course, dissolved
the platinum, leaving the iridosmine in small grains and
scales, mixed with sixty to seventy-five per cent of sand. By
fusing this mixture with litharge, silica and a little char-
conl, the same unites with the litharge and silica to form o
glass ; the iridosmine, being heavier, falls into the reduced
lead below. It is isolated in metallic granules by dissolving
the lead in nitrie acid; next the iridiom must be separated
from the osminm,

Iridosmine ean only be attacked and rendered soluble by
treating it with alkalies combined with powerful oxidizing
ngents,  For this purpose, it must be reduced to a fine pow
der, which cannot, however, be accomplished by pulveriza
tion in a mortar, for the iridosmine is very tough and hard
The object was accomplished by fusion with zine, with which
it forms an alloy. On distilling off the zine, it is left in the
This powds
as a flux, whereby it is converted into oxide

state of a very is heated with ni
trate of baryia
of

soluble in nitric acid ; and when the solution

fine lni\\'dn-r_

!

iridinm and osmate of barium. The resalting mass

is distill
osmic acid, which is volatileat 212" Fah. is obtained in large
This operation re
the osmic acid is very poisonous

i

white crystals quires special cau

.
:

substance. ore, has to

sealed.

The red liquid, which remains after d

acid, contains nitrate of baryta and ridiun

The precipit
1

latter is precipitated by add baryta

| oxide of iridinm is dissolved in aqua regia an

pres

! l-_‘- the addition of sal ammoniae, form of a double chl«
ride of iridium and ammonia, N H,Cl+1Ir Cl,. When ig

| nited, this vields the crude iridinm sponge, which also con

| tainsg some platinum, ruthenium, and a little rhodium. This

| is refined by fusion with saltpeter, which oxidizes the ruth
enium and other metals, The resulting mass is treated with
| water, which dissolves the ruthenate of potash with a yellow
)u'lnr. The residue is fused with lead, which s« parates the

| metals.  On cooling, pure iridium crystallizes from the lead

| The lead is dissolved by nitric acid,and tke platinum by aqua

| regia, which does not attack the iridiam.

The invention of a method of working up iridosmine, al

though somewhat difficult and dangerous, o as to obtain the

iridium in a metallic state for the prep on of very refrac
tory alloys, will probably render v 2 hitherto waste
| product in the working of platinum ores

.l"

‘l il"

which it Is said that twenty pounds would kill all the inhab

dangerons character its companion, osminm, of

aitants of the world, will prevent its finding a usein the arts

ety A e
New Serew Propeller Experiments,

We bave alluded to the experiments of the veteran scrow

| propeller inventor, Mr. Griffiths, who has shown that In
some cases there Is s loss of 60 per cent of enginge power in
[ the use of serows. He now proposes, as an improyvemoent
of small serows, ono at the bow and the other at the
The British Admiralty have placed the Brulser
| stewmer at Mr, Griffith’s disposal for trial of the new plans

| and the results, which may soon be expected, will be studied

the use

stom

I with Interest

|

e

AT the New Albany (Ind.) Plate Glass Works, the other
day, sovernl men were standing on an elevator, steadying o
very heavy load of plate glass, worth some £2,500, when the
...,;' wheel which propelled the windiass broke suddenly, just
as the elevator reached the topmost floor, and the men and
[ thelr charge were precipitated together a distance of thirty
| foet. The glass was broken in fragments, which almost
l buried the men, Three of the latter were seriously wounded
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THE FIRENMAKR'S RESPIRATOR.

In & paper road by Captain Shaw, of the Metropolitan Fire
Brigade, at the Society of Arts, on January 10, an ingen.
jous apparatus was desoribed for enabling persons to broathe
in dense smoke or poisonous vapors, It conslsts essontially
of n close-fitting hood, with a respirator, holding n filter, the

nvention of Professor Tyndall, which consists of a valve
chamber and filter fube about 4 inches long scrowed on outside,
with access to it from the inside by a wooden mouthpiece.
The charge for the filter consists of the following materials,
which are put in with the tube turned upside down, and the
lower valve removad :  Half aninch deep of dry cotton wool,
an inch deep of the same wool saturated with glyeerin, a
thin layerof dry wool, half an inch deep of fragments of char-
coal, half an inch deep of dry wool, half an inch deep of
fragments of lime, and about an inch of dry wool, The
whole can be put on and adjusted in a few seconds by the
wearer.— Seience Record.

o
A New Light.

We deseribed, not long ago,the new light for photographic
purposes, prodaced by the combustion of bisulphide of car-
bon and binoxide of pitrogen. The only drawback to the|
atility of the light was the danger of explosion. Further |
experiments in the same path have recently been made, and :
Messrs. Riche and Bardy communicate to the French Academy
the details of the apparatus, by which a new light, baving
an nctinic power superior to the oxyhydrogen light, is pro-
doced, with economy and safety. The light is made by
melting sulphur in an open vessel ; and when the sulphur is
in flames, a jet of oxygen gasis directed upon it, producing
a bluish light of great actinic power.

Avother method, which produces a brilliant white light,
but of less actinie power than the other, consists in filling the
vessel with nitrate of potassium, and heating until the salt
begins to decompose, then throwing small pieces of sulphur
apon the surface of the salt.

The following is the apparatus for the sulplio-oxygen
light -

[

IHE NEW REVELATIONS OF A 6NOW FLAKE,

It is diffienlt to believe that the pure white fake, which
wottles noiselessly upon the earth, and which seems, even
when moderately maguified, but a mass of exquisite white
foo crystals, is, after all, but a seavenger of the atmosphere,
But s;u'h, novertholoss, is the fact, and henceforth we must

[ regard the snow drops but as so many sponges which absorh

[ into their porous substance the myriadsof microscopic bodies |
| which form that peculinr atmospherie dust, found near the | zation,

[MARCH 20, 1875,
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nin s also detected in the proportion of about 00015 rning
per quart of water,

M. Tissandier states that, by evaporating drop of snow
water, in dry air on a glass slide, and examining '“"N'qnmL
ly with the microscope, crystals, some needle-liko, some prix.
matie, and others star.shaped, as representod in Fig, 3, worg
obgerved to form. During the course of one experiment,
however, he remarked a noticeable difference in the erystally,
The crystals appeared to ramify, throw off othey

!

surfaco of the carth, and most Inrgely in the vicinity of cities,
This dust is itself & queer mixture of heterogencous sub-
stancea, M, Gaston Tissandier, who las been moking a

Fig. L—Corpuscles suspended in a drop of snow water.

number of very interesting investigations on the snow, states
that, in a drop of water obtained from a single flake and
magnified 500 times, he found pieces of conl, fragments of
cloth, grains of starch, sandy matter, and an immense va-
riety of other substances, not a fragment of which exceeded
in dinmeter three ten-thousandths of an inch. Some idea of
the numbers in which these infinitesimal particles must ex.
ist in the snow can be gained from Fig. 1, which represents |
a drop of snow water gathered at the summit of Notre Dame
towers, in Paris, and magnified under the microscope 500 di-
ameters. The fibers of fabrics and bits of cosrl are easily
recognized.

Fig, 2.~Crystals obtained by evaporating n drop of snow water,

By examining large volumes of snow water, M. Tissandier
has been nble to determine the weights of these corpuscles.
A quart of water collected in the ity and evaporated guve

needles, these last others agnin, until the slide under the lens
presented the beautiful appearance represented in Fig, g

!

Fig. 4.—Microscopic aerolites (largely magnified),

Under the influence of a high temperature, these new erys.
tals evaporated, bat it was not difficult to prove them tn'ln
the nitrate of ammonia, the presence of which chomi.
cal analysis had previously indicated. Further investiga.
tion showed also that, among the nitrate of ammonia crystals,
were scattered others of different form and totally unlike
those of the rhomboidal system. Some were cubical, indica
ting them to be probably sea salt, others resembled the
sulphate of sodn crystals. The last probability was rendered
quite certain by throwing a few flakes into a supersaturated
solution of sulphate of soda, in which they immediately
caused crystallization to take place. All the crystals, it ap-
pears, formed on the edges of the drop, while the corpuscles
formed a dense group in the center.

As regards the particles of iron found, while it is very
possible that they came from the surface of the soil, it isnot
improbable that they may have reached the atmosphere from
without the same, and therefore be due to the disaggregation
of aerolites, destroyed on entering the nerial ocean. Nor-
denskjold has collected, on the great snow fields of the arctic
regions, a dust which contains iron, carbon, nickel, cobalt,
and phosphorus, elements especially characteristic of extra-
terrestrinl bodies. Ehrenberg, the celebrated German micro-
scopist, hng exumined the ferrnginous dust, which, to the
naked eye, appears to be but an agglomeration of minute
graing, as represonted inf
Fig. 5. When very highly
magnified, however, the cu.
rious shape of the particles| 2.
becomes clearly apparent (Fig.
4), showing that, at some
time, they must have been in
a state of fusion, and lu-nco'_Nf
very probably due to some Fig. S.—Microscoplc serolites
mass of meteoric iron ren- (natural size).

dered incandescent and melted by friction with our atmo-
sphere.

The iron and other particles in the snow probably are not
without some effect upon vegetation, the exuet nature of which
future investigation will determine. Certainly, however, it
appears that heavy snow falls, besides protecting the ground
against excessive cold, serve to fertilize the same through
the nitrate of ammonia, conveyed 1o the soil by the melting
of the snow.

New and Valuable Printing Press.
A new printing press made in Liverpool, Eng., by Duncan
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No. 1, a glass tube connecting the gns bag with burners

No, 2, an iron stand 10 hold the small erucible, No. 3, a
erucible. No. 4, a small aleohol lamp to igoite the sulphar.

No, 5, s funnel to receive the product of combustion. No. |

6, 8 petrolenm lamp employed to establish s current of air
in the chimney. No. 7, & shaft conneeted with the chimney,
in which the current of air is formed by moans of gas ora
lamp.

Itls not nocessary, says Professor E. Stebbing, in the

British Jowrnal of Photography, o employ the oxygen under |
much pressure, for with too much of that gas the flame is

white instead of blus, and thoreforo less photogenic

&
-

| country yielded about half that weight

82 graing of residue, and the same quantity obtained in the
The residue is an |
impalpable polvernlent gray powder, composed, in round
numbers, of 70 per cent mineral and 30 per cent organic sub.
stances. It is very rich in earbon, burns brilliantly, and con- |

4
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and Wilson, for the Christian Union newspaper of this oity,
is & remarkable novelty in this class of mechanism. It prints,
folds, pastes, and binds the paper inside of & cover, which it
also prints; and delivers the numbers, thus completed, at the
rate of 5,000 copies per hour, and may be worked up to 6,000
per hour, The paper is dmwn from a roll. The whole ma-
chine is 27 feet long, 7 fect high, and the cost is £20,000.
The folding apparatus may be disconnected whenever ne
cossary, and the machine used to print without folding. Va-
rious attempts have been heretofore made to attach folding
machines to printing presses; but this, we believe, s the
first successful example of the kind.

llnlho: Cola.

A correspondent of the Toronto Globe wrote from Bridge
Creek, British Columbia, on February 10: * The thermome:
ter at this place was frozen up, so we could not tell how cold
it was. A bottle of good brandy and a bottle containing two

S e

Fig. 8.~Crystals obtalned by evaporating o deop of snow water,

! . . .
| tainy certain chlorides and sulphates in approciable quanti

pounds of mercury were put out a8 a test on Febroary 14
| In the worning both were frozen solid, This cold snap has
lasted for more than two weeks, with no signs of mild weath-

er. The mercury in the thermometer has been frozen every
night.”

Gorman Locomotives,

The sixth snnual report of the artisans of the German
railway administration states that locomotive bollers
[ made of shoets of cast steel have not fulfilled the oS-
pectations entertained for them, although it is hoped that
more favorable results will be obtained when {mprovements
have boen made in the manufacture of stesl plates,  Copper

Proyesson Foneren, of Berlin, discovered, on Fobruary | ties, besides carbonate of lime, nlumina, silox, and sufficient | bolts are recommended for the first row; steel onos wre only

25, » new planet of the twelfth magnitude

fron to bo resdily recognized by reagents, Nitrate of ammo-

to bo employed when the foed water and fuel are both 300“




~ IMPROVED LEWs.
_ At the present time it is no uncommon thing to use,in the
breakwaters, plers, and other similar struc.
: from twenty to thirty tuns each, and
I8 found that, with suitable plant and machinery, masses
of this welght can be moved readily and safoly.
’meﬂhuy lowises, by which large concreto and artifi-
clal blocks have hitherto been lifted and doposited, consist
of & pair of round bars with & T end on each, and a ring at
the top to recelve the hook or shacklo of the setting crane or
traveler, suitable holes, with boxes and pieces of hard wood
at the lower ends, being formed in the blocks for the recep-
tion of the bars. When a block has been lowered, say for
subaqueous work, divers are required to turn
these T bars around, and to draw them out of the
holes to their being lifted up with the
slack chuin of the crane or traveler. For heavy
mﬁo wdst:;: these bars must of neces-
' be great, anc process of turning and lift-
ing them by divers consequently expensive. It is
the object of the lewis which we herewith illus-
trate, and .:‘h‘ldl has been invented by Willinm
Matthews, of England, to provide for disengag-
ing from above water, so that,when no longer re-
quired, the lewises shall free thowselves and be
drawn out of the holes in the blocks by means of
the setting machine, and lifted with the slack
chain ta the surface.
The holes, instend of being parallel as in the

Scientific Amevican,
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struction, but differ somewhat in dimensions and in some
points of detail, as well as in the arrangement of the driving
machinery. The compressorsat Airolo have been constracted
in three groups, each consisting of three compressors,

The threo compressors in each group have each s eylinder
1811 inches in diameter and 1772 fnches stroke, and they
are driven #o as to have a mean piston speed of abont 205 feot
per minute. The pistons are coupled by connecting rods to
& throe-throw crankshaft, thisshaft having its three cranks
sel at an angle of 120° with each other. The arrangement

of bedplate, main bearings, crosshead guides, otc., is neat
and substantial,

The leading feature in the Colladon system of air com-

ordinary cases, are made dovetailed; they are
formed in the blocks by means of core pieces. The
apparatus consists of two lewises, each formed of
two wrought iron square bars linked soas to open
in a dovetail shape. At the top of one bar of
each lewis there is a shackle which is passed
over the hook of the beam, the other bar being
attached to the underside of the beam by means
‘of a short piece of chain and a spring hook. Fig.
1 shows the lewis in the act of lowering a block ;
when the block has been set and adjusted, the 4
beam is lowered from three to six inches, and
the bridle rope, A A, drawn up from the top up-
on which the shackles, B B, aro thrown over so
a8 to clear the ends of the beam ; the apparatus is
then lifted by nmieans of the setting machine,and,
a8 the chains, C C, are tightened, the lowises
fold and come clear out of the holes in the block.

Fig. 2 shows the lewises when disengaged and in the act of
being lifted. Fig. 3 shows the construction of the bars and
links, from which it will be seen that the bars of the ends
of the Jatter have s solid bearing against rounded recesses
in the former, soas to avoid strain on the pins. If consid-
ered desirable, the disengaging levers might be omitted,
in which case the shackles, B B, would be thrown back by
the divers employed in setting the work, and the lewises
would then disengage and free themselves as before, It will
be seen from the illustration that provision has been made
for dealing with blocks of different sizes,

The apparatus has been in successful operation for some
months on the new harbor of St. Heliers, Jersey, and is
about to be introduced on many other important works. Tt
is claimed for the invention that it effects a saving of an ex-
pensive description of Jabor, namely, divers' work.

A NEW STEAM LAUNCH,
Mr. George Baird, an engineer residing at 8t. Petersburgh,

Russia, has recently constructed a high speed boat, which
his n remarkable success.
Her outer shell is entirely con-
structed of Muntz metal, an alloy of
great dumbility, much used in En-
rope for sheathing wooden vessels
and for axle bearings, ete. Ata re-

A A

MATTHEWS' DISENGAGING LEWIS,

pressors consists IMB arrangements made for the efficient
cooling not only of the barrel of the eylinder, but also of the
piston and piston rod. The cylinderis enveloped in a jacket
through which water is made to circulate. The piston and
piston rods are made hollow and water is caused to circulate
through them.

In addition to the cooling action of the currents of water
already mentioned, the air, during compression, is further
cooled by the injection into the cylinder of a small quantity
of “ pulverized ” water admitted through suitable injection
nozzles in the eylinder covers. The compressors are driven
by turbines.

New Life-Preserving Dross.

For some time past Captain Boyton has used this dress
with wonderful success at Atlantic City, N. J., where he
held the post of Captain of the Camden and Atlantic Life
Guards, a corps of gallant men whose business it is to save
life at dangerous sea-bathing places.

It is simply a dress composed of the best india rubber,

T

thoroughly inflated in & few minutes by any one who has
had a little provious practice. Being made in so many differ-
oent air chambers, there is no danger should one or more
parts getinjured, ns the chamber at the back of the head
nlone is sufficient to flont the heaviest man. The total weight
of the dress Is about 15 1bs.

On the 10th of October, 1874, in accordance with his pre-
vious public announcements in our city papers, Captain Boy-
ton left New York In the National steamship Queen, intend-
ing to go overboard when aboant 230 miles distant from
America and roturn to the coast at the nearest po.nt he could
reach. Howuver, when he came on deck in his curions dress
and told Captain Bragg that he was going back to America,
asking him at the same time to * slow  the ship
%0 a4 tolet him get into the ocean comfortably,
he was very properly ordered to go below, and
was told that if be attempted to leave the steamer
he would be put in irons. Greatly disappointed,
he wos compelled to remove his dress and remain
on board content. But on the night of the 20th
of October, at half past nine o'clock, when sbont
two and a half miles distant from Cape Clear, the
southorn extremity of Ireland, he left the steam-
or, having obtained the reluctant consent of Cap
tuin Bragg. His departure is thus described in
the London Ezaminer by a passenger: ** A loud
cheer greeted him as he plunged into the waves,
which were then heavy, as the breeze at the time
nmounted to half a gale, * All right, captain,’ he
shouted, ‘go on!”’ as the ship left him behind.
The captain gave orders to go ahead, full speed,
nnd In 0 moment the daring adventurer was lost
to sight.”

He had taken with him,in his waterproof and
airtight sack or traveling bag, food and water
sufficient for three days, besides other articles,
such as a compass, lantern, signal rockets, bowie
knife, nxe, American flag, and his indispensable
paddle, His intention was to make for Baltimore,
distant about seven miles, but owing to the
roughness of the weather he was driven as far as
Frefaska Bight, some miles ecast and south of
Baltimore, after having been seven hours on the
water nnd having traveled about thirty miles. His
trinls on that night—a night which will be long
remembered on account of the numerous ship-
wrecks which took place during it, and the heavy
gale blowing—must have been most severe, and no other
form of life buoy could possibly have saved his life. So
tremendons was the sea and violent the storm that, not-
withstanding his confidence in his dress, Boyton's heart near-
1y failed him when the steamer disappeared from his sight
and he was left a solitary waif on the ocean.

For hours through that wild dark night, so stormy that no
mail steamers crossed the Irish Channel, Boyton lay on his
back tossed about, unable to use his paddle, and quite at the
merey of the sea and wind, but, thanks to his dress, dry and
warm. About one o'clock the wind changed, blowing on to
the land, and about three he saw land “‘under his lee.”
With such a sea his danger was greater than before, and he
narrowly escaped death. More by luck than anything else,
however, he got ashore safely and made lis way to the coast.
guard station. Since then he has exhibited his apparatus in
many places in England, proving how tharoughly adapted it
is to its purpose.—Hunt's Yackting Mugazine

A THREE-WHEELED OMNIBUS.

The upper figure in our illustration
shows the elovation, and the lower figure
the plan, of a three-wheeled omnibus
which is claimed to secure economy in

cent trial, against one of Messrs.

Thornyeroft's fast boats, the Mab
was victorious, accomplishing 10

miles per hour. The Mab is 48 feot
long at the load line, and has 6 feet

# inches beam and 3 feet 6 inches
depth of hold, while her mean draft
is 1 foot9 inches. She is fitted
with & besutifully made pair of compound cngines, driving
s serew 2 foot 9 inches in diameter and 8 foot 4 inches in
pitel.  During the trials the engines made an average spoed
of B98 revolutions per minute, working with steam at 100
Ibs. per square inch in the boiler, The geneml arrangoment
of this very successful boat, says Engineering, will be bet.

ter explained by reference to our epgravings than by any
verbal description.

8¢, Gothard Tunnel Alr Compressors,
In the case of the St. Gothard Tunnel, dry compressors
are employed for furnishing the necossary supply of com.
alr, these compressors being constructed on the sys-
tam of M. Colladon,of Geneva. The sots of compressors om-
ployed wt the two ends of the tunuel are aliko in general con

.

THE STEAM LAUNCH MAB

made In five distinet alrtight compartments, namely,one for
onch leg, oue at the back, another in front, and the fifth for
the head, Bach of theso Is inflated by means of a tabe long
enough to reach to the wearer’'s mouth when the dress is on
Tho dress is made in two pieces, the lowor part belng like a
loose palr of trowsers ending in & pair of waterproof socks,
At the walst Is & broad steel hoop or band, which has a
groove eut in it Into which the other part of the dress ex
notly fits, rendering the whole suit purfoctly watertight
Strong suspendors fixed to this hoop pass over the shoulders
and rotaln the lower portion of the dress ln Its proper
place.

The upper part of the dress is made similarto & Juckot with
& head plece attached. In order to allow of the face being
uncovered and yet to bo quite watertight, an elastio padding
of India rubber fits round the face, which presses (closely
enough to keep out the water, but not unpleasantly) round
the face and head, when the chamber at the back Ix intlated.
When this part of the dress is put on, it is fitted round the
walst hoop, snd, being strained tightly, the whole dress Is
quite Impervious to water ar even damp, not by any means
the loast important of its sdvantages, as many, perlaps more
people are drowned owing to the benumbing effects of cold
as from the actual Incapacity of swimming. So simplo Is

the adjustment that the cntire dress can be put on and

cost and draft, as well a8 comfort for
riders, by reason of the four side en.
trances, and one step in from the road,
and a staircase behind on to the roof
seats. On some rmoates such vehicles

might sapplement the present rolling
traffic of our publicstreets. Dispensing
with an under carringe aud one wheel
wmust prove a material economy ; the tri.
adic bearing of the wheels on the
ground would fuvor the draft.  The bulk of the welght, be.
ing on the large wheels and partly suspended beneath the
axle, would also tend to diminish draft us well as enable a
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wider ard lighter body to be used than in an ordinary omai.
bus, the total weight of which ranges from 20 to 24 ewt. for
26 passengers; for the same number of passengers, a three-
wheeled omuibus might be made to weigh from 14 to 10ewt.

The obvious simplicity of construction makes any techniesl
dotailed statoment unnecessary, beyond saying that the hind
wheel tarns round freely in an upright axle box, fitted with
a coll spring round the spindle.—Carriage Builders’ Gasctie,
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Farm,

= Cwith & henvy churgo of powder nod
ng noar the raffors, o & barn or in any dengerous looal:

iy about the house, makes an excellent firo alarm  The ex-

Josion is esused by the heat.

" The followlog alloy of copper will attach itself firmly 1o

surfaces of metal, glass, or porcelain: 20 to 50 parts finely

blended copper (made by reduction of oxide of copper with

:3,.%'.’..‘... iy

:

sinc) are made Into a paste with oll of vitriol. To this add
0 wercary snd triturate well; thon wash out the acid
u-lr:mag water and allow the compound tocool. In ten
or twelve hours, itbecomes sufliciently hand toreceive & !urll-
liant polish and to scrateh the surface of tin or gold.  When
heated it bocomes plastic, but does not contmet on cooling.

To preserve anatomieal spocimens, immerso in & saturated
solution of 100 parts alum with 2 parts saltpeter. The ar-
ticle at first loses color, but regains it again in a fow days,
when it is removed from the liquid and kept in a saturated
solution of alum and water only.

An excellent, woll rocommended pickle for enring hams,
18 made of 13 1bs, of salt, § 1b, of sugar, § ox. of saltpeter,and
oz of potush.  Boll all togethier till the dirt from the sugar
hias risen to the top and is skimmed. Pour it over the meat
and leave the Intter in the solution for four or five weeks,

Save the soot that falls from the ehimmoys, when the lat-
tor are cloansd. Twelve quarts of oot to a hogshead of
water mnkes a good liquid manure,to be npplied to the roots
of plants.

A folded newspaper placed over the chest jnside the vest,
on going out during the present raw spring weather, consti.
tutes an excellent protector for the lungs.

There is no rule of health more important than *“ keop the
feet dry and warm and the head cool.”

Do not allow a grindstone to stand in water when not in
wse, Clean off all grease from tools before sharpening, as
zrease or oil destroys the grit.  When you get a stone that
suits your purpose, sond & sample to the dealer to select by
a half ounce sample is enough, and can be sent by mail.

To clean a watch, even if it be of the lowest grade, the
barrel or mainspring box should always be taken apart and
eleaned, fresh ofl being applied before the cover is replaced
Naphtha is the best stuff to clean with.

The simplest, and perhaps best, paint to prevent buried
wood from (eoaxing Is made of boiled linseed oil, into which
eharcoal is stirred until the whole is of proper consistence,
Apply with an ordinary paint brosh.

To silver the inside of hollow glass vessels, globes, convex
wirrors, ete,, the following smalgam, which becomes tluid
ot & Jow heat and adheres to glass, may be used: Lead and
tin,of each 2 ozs.; bismuth 2 ozs. ; mercury 4 ozs. Add the mer-
cury to the rest in a melied state, and remove from the fire;
wix with an iron rod.

The elevation of temperature produced by the friction of
a journal Is sometimes used as an experimental test of the
quality of unguents. When the velocity of rubbing is about
four or five feet per second, the elevation of temperature
with good fatty and soapy unguents is 40° to 50° Falh., with
good mineral unguents 30°.

A tablespoonful of niter (per gallon of milk) dissolved in
a5 much water as it will take and put in the pail before milk-
ing will lessen the taste of turnips or other vegetables in the
milk.

Carbolic acid, combined with glyeerin or linseed oil in the
proportion of 1 to 20, is s good application to wounds of
horses.

The germination of seeds can be watched at every stage of
its progress by laying the sceds between molst towels and
placing the latter between plates. The towels can be lifted
without dumage to the tender sprouts,

To remove clinkers from stoves and ranges, mixa fow oys-
ter shells with the coal or put them upon the coals while the
fire is burning freely. An occasional application of this kind
will keep the grate free and the cook good-natured.

Two thicknesses of paper are better than a pair of blank-
ets, and much lighter for those who dislike heavy bed-
clothes. A sproad made of double layers of paper tacked to
gether, between a covering of chintz or calico, is really a de-
sirable household article. Boft paper is the best, but news-

papers will answer.

Owing to irregularities of surface, it often happens that
considerable difficulty is encountered in putting a good pol-
ish on articles of brass or copper.  If, however, they be im.
mersed in & bath composed of aquafortis 1 part, spirits of
salt 6 parts, and water 2 parts, for a few minutes if small,
or 20 or 30 if large, they will become coversd with a kind of
black mud, which, on removal by rinsing, displays a besuti-
ful lustrous undersurface. Should the luster bo deemed in-
sufficient, the fmmersion may be repeated, care always heing
taken to rinse thoroughly, Al artieles cleaned in this man.
ner should be dried in hot dry sawdust.

The Transit of Venus.

At the Btevens Institate, Hoboken, N. J., Professor (. A.
!m, of Dartmouth University, recently gave au intorest.
inglecturs on the transit of Venus, as witnessod by him at

" In obtaining photographs, instead of a telescopo opening
ﬁlﬂlull sin, we had," sald the lecturor,“‘the object glasy of
the telescope fixod with u foenl digtance of forly feet. By
means of we were enabled to throw the sun’s mys
through the lens, The manipulation of the instrument was
very simple; it only required that a person standing near the
post of the Instrument should throw the light up the post
upon & screen, acd, 85 the image was formed, by turning n

en or precipitation from selution of its sulphate with |
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wpring to ono wide, he caused a lit to open, making an expo”
sure of about one quarter of a second,

We obtained one hundred  piotures, of which a dozen or
fiftoon nre good for nothing, a fow are tolorable, and the rest
are very good, 8o that we are very woll watisfied. 1 Imagine
that the results will not be worked up as fully ax they ought
to be until oight years from now, when the next transit of
Venus takes place. That is a very Important transit, as it i
to be visible all along the Atlantic const.™

High Speed Torpedo Launches,

| A trial was Intely made of & new steam Inunch, buiit by
Messrs. Yarrow & Hodloy,Islo of Dogs, Eng., for the Argentine
Republie.  The little vessel is 55 feot long, and 7 feet bonm ;
the plating Is throughout of Lowmoor fron, the frame belng
of steel.  She is propelled by a beautifully finished pair of
engines indieating 60 horse power, with which & vory high
rate of speod ix obtained.  The torpedo resembles in form an
ordinnry elongated projectile, and will hold about 100 1bs,
of gun cotton, estimated to give an offect equal to three times
that welght of gunpowder, It is earried at the end of a pole
about 25 feot long, and the lnunch is provided with steel
shields to protoct the crew from rifle shot, The little craft
is n most suocessful gpecimen of boat bullding,

The most remarkalle feature is the systom of igniting the
torpedo, desigued by Captain Melivoy, of Messrs, Vavasseur
and Company, London Ordnance Works, Hitherto these
torpedoes have usaally been ignited by a concussion fuze on
striking the ship’s side. It is evident that, used in this way,
the crew have little chance of escape, as the boat must be
driven at spoed against the ship, and her own momentum
will earry her on, breaking the hole, and involving her in
the results of the explogion ; while if she does not go right,
head on, the concussion fuse may not explode at all, Cap-
tain MeEvoy gets over this objection by earrying three wires
down the pole nnd into the torpedo, within which is pluced
a very simple detonnting fuze, A Lrass cap ix fitted to the
torpedo, and a snitable battery is placed in the Inunch, A
very slight blow will drive home the brass cap and “ make
contact,” when the charge explodes. Besides this, the third
wire Is 8o arranged that contact can be made in the boat and
the charge exploded at any time. Thus a lnunch might steal
alongside a ship,and, by just tonching her,explode the torpedo
at the instant that her engines are turned full speed astern
to baek the Inunch off; and if she does not come square on
and so muke contact, the torpedo can be exploded by the
auxiliary gear without trouble.  We may add that Messrs.
Yarrow and Hedley propose to build torpedo lnunches 100
feet long with a speed of twenty-five miles an hour. No
ironclad afloat could ran away from such ecraft, and two or
three of them would constitute n most dangerons force,

The Electric Telegraph,

Mr. Latimer Clark, in a recent address before the Society
of Telegraph Engineers, states that, on the 1st of February,
1758, a Scotchman, Charles Marshall, of Paisley, published
in the “ Scots Magazine” a full and clear deseription of a
practicable electric telegraph, and suggested the coating of
his wires with an insulating material. Mr. Clark thinks that
Marshall may therefore be considered, in a sense,the inventor
of the telegraph.

“In 1816 our late lamented member Sir Francis Ronalds
produced his electric telegraph, andat great expense and
trouble erected a considerable length in his garden at Ham-
mersmith. He employed frictional electricity and only one
wire, and exhibited his signals by the divergence of pith
balls, combined with rotating dials working synchronously,
a system afterwards brought to great perfection in the print-
ing telegraph of Professor Hughes, Sir Francis Ronalds will
always take a high position in the history of the telegraph,
not so much on account of the excellence or originality of
his invention, as on account of the confidence and ardor with
which he pursued his experiments and endeavored to bring
them to the notice of his countrymen. With wonderful pre-
vision he fully perceived its value and foretold its destiny.
His “Description of an Electrical Telegraph,” which was
published in 1823, the first book ever published on the sub-
jeet of electric telegraphy, might almost serve for a descrip-
tion of a telegraphic system at the present day. He pro-
posed the establishment of telegraph offices throughout the
kingdom, and pointed out the benefits which the government
would derive from their existence. He deseribed methods
of insulating the wires, either on poles or underground, with
uall the details of tubes, joints, and testing boxes, testing
stations, line men, and inspectors, as at the present day. But
the most interesting and  singular point, to my mind, is the
clearnoss with which he foresaw and explained the phenome-
non of retardation of the electric current by induction in un.
derground wires,n phenomenon which has so greatly engaged
the attention of electricians in the present day.

The influence of this i% so great that on our Atlantic
cubles wo do not transmit messages at a greator rate than
fifteen or twenty words per minute, whereas, if the effects of
induction eould be removed, we might transmit three or four
hundred words per minute.

There can be no doubt that if Ronalds had worked in the
duys of railways and joint stock enterprise, his energy and
skill wonld have triamphed over overy diffienlty, and he
would have stood forth asthe practical introducer of the tele-
graph. But he was thirty yenrs hefore his age, and the
world was not ready for him,

Having completed his arrangements, he modestly invited
Lord Melville on July 11, 1816, to witness his experiments,
in order that he might demonstrate the nature and merits of
his invention.

toristio of the negloct and even contem

pt with which Selencs
and solontific men were, and 1o somo extent still are, regarded

by statesmen,
My, Barrow presents his compliments to Mr, Ronalds, and

acquaintshim, with reference to his note of the 8d instans,
that telegraphs of any kind are now wholly and
that no other than the one now in use will be sdopted

Colonial Office, Angust 5, 1816." "

Phosphor Bronre,

The Iatest and most succinet information on this new angd
valuable compound we find in a letter of Mr. Stanisias Dalg.
lot, chemist, of Sheffield, England, to the Monitewr Indus.
triel Belge. M. Delalot embodios s great many useful facty
in vory terse phrases, which wo translate lterally,

True phosphor bronze is notan alloy. It s a combination,
without intermediaries, of copper with phosphorus. It jy
simply a phosphide of copper in definite proportions. The
metal unites with the metalloid by either a cold or hot pro.
cess,  For certain applications of phosphor bronze the eold
suffices. M. Delalot prefers it to combinations produced by
Lieat. Phosphor bronze by the hot process excludes all in.
troduction of simple bodies other than the metal and the
metalloid.  Copper exempt from arsenie, antimony, iron of
zine, I8 required ; it must be commerelally pure. The many.
facturor can take his choice from three kinds of phosohoru,
ordinary, amorphous, and all the earthy bisulphates, Amor.
phous phosphorus is the most expensive, but the best. The
seeret of good phosphor bronze lies in the furnace and in
practice.  The following are the best combinations in defi-
nite proportions, The minimum and maximum
of phosphorus in phosphor bronze are 2 and 4. Between
these there is an infinity of degrees. Five sorts of phos
phor bronze, however, answer all requirements of industril
application :

0. Ordinary phosphor bronze. 2 per cent of phosphorus.

»1' (ioml “ " 2} ‘“ “

T'hese two numbers are superior to ordinary bronze and
steel in all cuses,

2. Buperior phosphor bronze,

4. Extra 4« « 8 ¥ L

4. Maximuom * L 4 L

These three, according to M. Delalot, are superior to any
other metal oralloy. Above No. 4, phosphor bronze is use-
less ; below 0, it is inferior to common bronze and steel. The
price of phosphor bronze unworked, for all numbers, should
not exceed that of copper plus ten per cent. Nos. 3 and 4 are
to u certain degree unoxidizable.

°
An Ingenlous Device,

A capillary correspondence was recently attempted be-
tween a notorious Parisian thief in durance vile and his com-
rades outside. The prisoner was sent a letter from his
fianeée,containing merely a lock of hair wrapped in the leaf of
a book. The jailor did not consider the souvenir imporiant
enongh to be delivered, but a few days came a similar enclos.
ure, and yetanother. This aroused suspicion, and the gov-
ernor took the matter in hand. He examined the leaf of the
book ; it was that of a common novel, twenty.six lines on a
page. Then he studied the hair, and noticed the small quan-
tity of thegift. Counting the hairs he found them of unequal
length, snd twenty-six in number, the same as the lines of
the page. Struck with the coincidence, he laid the hairs
along theline of the page which they respectively reached, be.
ginning at the top with the smallest hair. After some trouble
he found that the end of each hair pointed to a different
letter, und that these letters combined formed a slang sen-
tence, which informed the prisoner that his friends were on
the watch, and the next time he loft the prison;to be examin-
ed, an attempt would be made to rescue him, The governor
laid his plans accordingly ; the attempt was made, but the res.
cuers foll into their own trap,

e+ A —
Fumigating Groonhouses,

Some years ago, while in charge of the Botanical Gardens
here, I experienced considerable difficulty with the oldfash.
ioned iron pot in producing smoke of sufficient volume to de-
stroy the common aphis or green fly. The houses being
roomy and very high, the smoking of them was a slow and
tedious process,and something more effectunl was needed ; so
1 ordered another pot to be made, similar toa cylinder stove,
of sheet iron, about two and a half feet high and ten inches
in diameter, with a small sliding door at the base for a draft.
To useit, put a handful of shavings st the bottor, then fill
it nearly full of tobacco (wo use stems), rather looseat first,
and set firo to the shavings through the door. Should the
tobaceo burn too rapidly, the door may be partially closed,
and the tobaeco pressed down with u stick of wood. A few
minutes will suffice to fill up the largest greenhouse with &
dense smoke, when the furnace may bo taken out to smoke
other houses if needed. That little apparatus is now gener-
ally used by gardeners around Boston ; all agree in calling it
superior to any other in use, being so very prompt, simple,
and offectunl.—Denys Zirngiebel, Cambridge, Mass.

<o

3 per cent of phosphorus,

Food by Rallway,

The degroe to which large cities are dependent upon rail
roads for the supply of food is exhibited by some
stutistics; and Mr. Smiles observes that London may be said
to be fod by the railways from day to day,having never more
than a few days' food in stock. He adds that in these days
of strikes the stoppage of supplies is quite within the limits
of possibility ; and that, were it possible to land an enemy of
overpowering force on the Essex const, it would be sufficient
for them to ocoupy orcut the railways 1 from the north

_ The reply he eventually received was ominently charne-

to starve London into submission In loss than a fortnight




Scientific American,

181

L AND PRACTICAL INFORMATION.
W . . FACTS ABOUT PIRE ARMS,

~An expert will load and firo & muzzle-loading arm onee
every six seconds, and & good breech-loader once wvery four
seconds, Henry C. Bull, of Now Otleans, who s one of the
best marksmen in the world, has invented a now breech.
Joader, which is charged and fired with threo motions, and
which o claims can bo discharged onco every two seconds.
During the Inte robellion, a large proportion. of the wounds,
on both sides, were in the right arms of tho combatants,
This was due to the fact that, in the act of loading the gun,
the right arm is lifted to work the ramrod. Thoso carrying
brooch Joaders were saved from such wounds, as the loading
was done without lifting the right arm. In action, the value
of a breech-loador or any kind of gun depends upon the -
pidity with which the second shot can be fired after the first
vollay is delivered.

 ADULTERATED KILK,

Lndios who sdmire the vleh, heayy, stiff black silks which
are sold at some shops, nt apparently low prices, may be in-
torosted to know that a Inrgoe portion of this richness is com-
posed of salts of iron and astringents, with salts of tin and

yani The silk Is merely a thin skeleton which supports
tho adulteration until the goods are sold.
FAILURE OF COPPER SULPHATE,

Railway sleepers injocted with sulphate of copper will be
preserved indefinitely, provided the copper remuins in its
original combination with the ligneous tissue. But M. Max
Paulet shows that,on railways where carbonate of lime exists
in the stone ballasting of the track or in the soil,the earbonnto
gradually penetrates the wood and substitutes the copper.
Deocay then follows, for carbonate of lime is not a septic
sgent.

COTTON SAMPLING BY HAND.

During the late civil war, when the supply of American
cotton was cut off, a great stimulus was given to the cultiva-
tion of the fiber in Indis, and the price of Indian cotton, al.
though rated of poor quality, rose to a high figure. But as
soon a8 the war terminated, the American staple ot once as-
sumed its wonted proference, and the Indian article shrank
tozero. The British authorities have always desired to encour-
ngo the Indian product,and it has been claimed that, if proper
gins could be produced, the staple might be cleaned and
suparated from the seeds without the injury heretofore ex.

Dr. Forbes Watson, of Manchester, has for some
time past been engaged in this work, and a trial of & num.
ber of different ginsg upon various samples of Indian cotton
has recently been made, The cleaned specimens were then
sumpled by the fingers of experienced brokers, with the
yueer result that different samplers placed different values
upon similar specimens, while, in some cases, a broker in
sampling different packages of the same cotton would assign
different values to each package. So unreliable were the
general resultsthus obtained that it became necessary to
cause the various specimens, in lots of 20 Ibs, cach, to be
‘made up into yarn. The yarn is to be subjected to definite
trials of quality and strength., This will effectively sottle
the question of commereial value, which the brokers are un-
able to do,

THE ECLIPSES OF 1875,

There are but two eclipses to appear during the present
year, both of the sun. That of the 15th of April, however,
will be quite remarkable,in point of length, as it is predicted
that the duration of totality will be greater than during any
of the succeeding eclipses due in 1878, 1886, 1802, 1803, ete.
Mr. Hind, by new calculations, finds that on Bentinck Island
the period of total obscurity will last over 257 seconds. The
central Jine will pass to the north of Kaikal on Camorta Island,
in the Nicobar Archipelago, at which point the duration of
totality will be ten seconds longer.

The phenomenon will be visible at Bangkok, and hither
the King of Siam has already invited observers. M. Janssen
will, it is stated, procesd to that city, and the Royal Society
has already orgunized an expedition, to be superintended by
Mr. Lockyer.

THE DEBTS OF THE WORLD.

The Pall Mall Gazette carefully summarizes the debts of
the nations of the world, and calculates the aggregate sum to
be £23,750,000,000.  France owes the most, then Great
Rritain, and then the United States. Canada is the least in
debt of any civilized country. Egypt pays the highest rate
of interest, or ten per cent, and Holland the least, two and
three quarters per cent. England can borrow at the least
rate, three and one quarier per cent, and Mexico is charged
the most, or wighteen per cent.

ESSRCI
Goographical Progress in 1874, .
‘Chiof Justice Daly, President of the American Geographi-
el Bocloty, recontly deliverod his annual address bofore that
ansociation, and in 8o doing gave n most interesting account
of the world’s progress in geographical knowledge during
the year Intely elosed. He began by romurking upon the
physical occurrences, in the shape of great rainfalls, floods,
earthquakes, extremo cold, ote., all of which he stated were
remarkable for their violenes and destructive effect ; nnd after
& brief reference to the transit of Venus, and Howarth's
theory that the earth is gradunlly shrinking ot the equator,
he reviewed the goneral theorles of ocennie eirculation.  Dr.
Carpenter still advocatos the view that there is . constant
flow of cold water from the polar regions to the equator,
“which, reducing the ocean lovel at the poles,causes an Indraft

i " of tho warm surface water of the Atlantie to flow toward the

 poles from the equator, thus producing a horlzontal eireula-

tlon which complotes itself,and sccounts for the Gulf Stream
and other phenomena conneotod with the curronts and the
course of the trale winds. Mr. Croll, on the other hand
maintaing that all the movements of the water of the ocoan,
tho deep as well an the surface waters, are produced by the
actlon of the winds upon the surface, In connection with the
motion of the earth.

Commander G. E. Belknap, charged with ascertaining a
practicable route for s telograph cable bot ween Japan and
Pugot Sound, earried on a serios of deop son soundings in
that part of the Pacific Ocean, which are of the highest in-
torest, as they confirm the great dopth of the Pacific and the
powerful action of submarine eurrents. The soundings of
the Tuscarors have been continued by Commander Erben, to
ascertain the suitability of the ocean bottom for a telegraph
cable from San Francisco to Honolulu, in the Hawaiian
Islands, and the result is that it is sultablo over the whole
distance, from ity Almost unvarying soft oozy bottom.

In Europe the governmental surveys horotofore com.
menced haye beon continued.  That the vemuing of the un.
cient city nngarthed by Dr. Schlicmunn are those of Troy Iy
still contested,  Those who dispute it, however, are seholurs
who have never examined the locality,

The rocent exeavations in Pompeli show that what has
been revealed after the course of so many years is, after
all, only a small part of the city, and every extension adds
new objects, and some are of the deepest interest,

The excavations that are now going on in Rome are bring-
ing tolight numerous quantities of objects, especially on
the Esquiline, relating to nearly overything connocted with
both the public and private lifo of tue Romnny,

An ancient Egyptisn medical trontive has been discovered
by Professor Ebers, of Leipsic, which was written 1,000
vears before Christ. Ttisa handbook of Egyptian medical
science at that time. and the description of the drugs men-
tioned in it shows that, at that period, Egypt hnd exten-
sive commercial rolations with Westorn Asia, and that there
existed then an interchange of thonght and knowledge.

Lisutenunt Cameron has made a most important geogra-
phical discovery, which fixes the furthest source of the Nile
within known limits, and which there is every reason to
think will connect the network of lakes and rivers, of the
water system that Livingstone was investigating, with the
great rivers that flow to the western const of Africa und pro-
bubly with the Congo. Lieutenant Cameron surveyed Lake
Tanganyika, and ascertained the elevation of the lake to be
2,710 feet.

The expedition of Rolfe for the exploration of the Lybian
desert has returned. It was found to be the most sterile
part of the Sahara, It is the dried-up busin of a shallow
sen, below the level of the Mediterranean,

Colonel P. F. Warburton has made a remarkable journey
across Australin, from Adelaide to the west const,which was
achieved under the most extraordinary ditficulties. After
the first 200 miles,the whole region traversed wasa dreary and
scarcely habitable waste, the conntry,with but few excep-
tional places, consisting of ridges of sand, with intervening
flats which are without water and uninhabitable. The na-
tives found are on the very lowest scale of humanity., They
had no huts nor places of shelter, except the shady side of a
bush.

The English and American Transit Campaigns
Compared.

““It seems tome, " says Professor Richard A. Proctor, “thata
useful lesson may be learned by comparing the methods in
which the two great English-speaking nations dealt with
the late transit of Venus. We English, unless stirred by
emulation, are slow to move; and though we do things ina
thorough way, we seldom select the most effective methods
for achioving our ends. Our American cousin is less ponder-
ons in his movements, and, though to the orthodox British
mind his wethods may sometimes seem ““ rough and ready,”
yot ho genorally manages to anccomplish his object, which
afterallIs the important point, Not unfrequently the in.
genuity and fertility of resource of Americans enables them
to go easily ahiead of us--not indeed that Englishmen are
wanting in these qualities, but that either we are slow to
exercise them or elso find their exercise not appreciated. 1
was ropestedly struck by this during my stay in America, not
only or even chiefly in solentific matters, but in contrivances
relating to tho conveniences and luxuries of life, To take a
fow out of many examples: With an enormous country, re-
latively thinly peopled, their systom of milway traveling is
altogetlier suporior to ours: railways on our system would
not pay their expenses in America; and yet notwithstanding
a far highoer cost per mile, our railway traveling would be
simply unendurable thers. With winter weather so bitter,
in the groater part of the States, that by comparison the cold
we thought so wueh of lust December seems trifling, they
have warm rooms and warm houses at a tenth part of the
expendituro of fuol by which we manage to roast half the
body while the other Is chilled by cold deafts.  They have
only recently (by comparison) ostablished meteorological ob.
soryatories, yot already they have morning and afternoon
weather announcoments, nino times out of ten correet, for the
whole area of tho States west of the Mississippi; while we
are laboriously, and at great oxponse, publighing esch day
announcements of the weather of the day before, as if that
could be of any real use, In sclontific matters they have a
quiet way of tnking up and sottling motters which we in
Burope have most ingeniously and olaborately failed to solve,
I incline to think that this ciroumstancs appeals rathor
atrongly to their sonse of humor; for we publish our failures
rather too ostentationsly,  Wo got the start of thom, indeed,
jn the matter of the salar prominences, though only by do.

parting from old usage and giving our younger men s chance
But they showed us how to settle the question of the corona,
which we had been pottering over ineffectually ; and it must
nover be forgotten that our eclipse successes in 1570 and 1871
were due to thelr example, Professor Young in America bas
gono far shoad of us inthe analysis of solar surroundings.
Professor Langley’s investigation of the details of the sun's
surface bs far better than any yet made by European astrono.
mors.  They first photographed the moon, though some of
our writers convenlently forget the Drapers, as well an Iater
successes of Rutherfurd.  Every Buropean sttempt 1o meas-
ure the duration of the lightuing flash, or of the electric
spark, failed ; but Professor Rood (of Columbia College, New
York) has not only measured the durstion of the electric
spark, but has actually succeeded in determiniog the rela-
tive duration of different portions of the flash, And this is
only one instance, out of soveral, in which Professor Rood
has nccomplished o feat of this sort—I mean the wmastery of
i oxperimontal problem of exceeding delicacy. Professor
Muyor (of the Stevens Institute, Hoboken) has succensfully
dealt. with acoustical problems, which had been practically
abandoned ns too difficule by Eoropean experimenters. But
these are only typical instances, selected almost at random,
In passing from them let me remark that I am far from
thinking that our American cousins really surpass us in
sclentific ncumen or ingenuity, though I think they are much
more fortunate in their methods and in their opportunities
for exercising these qualities.

Their action in the mattor of the recent transit affords an
excellent illustration of their mothod of dealing with seion-
tifio subjects—an method characterized by the combination of
sclentific exactness with readiness of resouree and practical
common sense,

Having selectod cight stations, three in the northern snd
five in the southern hemisphere, where the whole tran
would be visible, the Americans started with a chance of
success fur greater than we possessed. For we had but one
station in the northern hemisphere (in North Indis) where
the whole transit could be observed,

In the more important question of the method for applying
photography, the Amencan and English astronomers took
different courses. I set on one side,ns peculiar to our plans
the use of the Janssen turning nrrangement for securing in.
ternal contacts, and speak only of the methods for photo-
graphing the progress of the trapsit. The English and
European astronomers set themselves the task of securing
neat and well defined sun pictures, trusting to these pictures
to indicate the true position of Venus on the sun. The
Americans (and the astronomers of Lord Lindsay’s party, be
it noticed) set themselves the task of securing pictures which
would indicate the true distance between the centers of the
sun and Venus,independently of any special exactuess in the
definition of thelimbs of the twoorbs. It seems to me, view
ing the matter in its mathematical aspect, that the American
astronomers prove to demonstration (using the estimates of
photographic work given by De la Rue and other advocates
of the European srrangement) that the result of the best
possible photographic successes by the European method
cannot give the parallax with even as small a probable error
as that affecting the determinations already obtained.

Whether we consider their general plan, or their arrange.
ments as to details, Americans showed themselves well ad
vised and skillful. Instead of trusting (in the main)to a sin.
gle method, they had at every one of their stations four
methods available. Having ascertained the untrustworthy
nature of contact observations, they took measures for de
termining the chord of transit by photography; and having
decided on this course, they adopted a mode of photographing
the sun which insured measurable pictures.”—English Mo
chanie,

The St. Gothard Tunnel,

The works of the St. Gothard Tunnel continued to progress
satisfactorily during the past year. The length of this immense
work will be 14,920 meters, or nearly nine and a-half miles.
The altitude of the northern entrance at Goeschenen will be
3,608 feet above the level of the sea, and that of the sonth
orn entrance 3,756 feet.  The highest point in the interior
of the tunnel will be 3,780 feet above the sea level, and it
will be reached from the Goeschemen end by a rising gradient
of 7 per 1,000, From the summit there will be a falling gra.
dient of 1 per 1,000 to Airolo. The rock to be traversed is for
the most part mica gneiss and mica schist. The most recent
reports recelved in England respecting the progress of thisim.
portant undertaking state that at the date of the report—Oc-
tober 21,1874—the work done,and that remaining to be done,
was as follows: Total length of tunnel, 48,651 feet; total
length driven up to October 81, 8,061 feet; of tunnel re.
maining to be driven, 39 990 l‘n'l.

-or-cl-e Acid,

At & recent meeting of the Chemical Society, Mr. Howand
gald bornele neld destroyed vegetable growth—grass, for in-
stance—with a vigor and permanence which, if it were a for.
tilizgor, would render it invaluable,

Mr. A Smoo, Jr., had found that, if 1 part of a 10 per cent
solution of boracic acid were added to 8 of milk,it wonld keey
it sweet for a week.

Dr. J. Edmunds,in & complicated case of amputation of the
thigh, had employed dressing of lint, steeped in a hot satura.
tod solution of boraole acid, with most satisfacory results in
proventing jmtrofactive discharge. The bandage could re.
main for th  ty-8ix or forty.cight hours without the slightest
putrefactive dour.

Pipe clay rubbed on the hands will remove the unpleasant

odor of chloride of lime

o
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] QENTER DRAFT TONGUE FOR REAPERS AND

Influence of Tomperature on Magnetization,
M. Grugain states that, in investigating the above subject,

The Invention topresented in the annexed engraving i a | Lo first magnotized soveral small bors of steel yarying from
device for equalizing tho side draft of side.draft reaping [ 012 t50:24 inch in diameter by placing one of the oxtromities
or mowing machines. It consists in a tongue, constructed in | of each for a few moments in contact with one of the poles

sootions and so arranged that the point of draft fs trans. | of n permanent magnet,

Ho then noted their magnetie con-

forred from the whiffletree to the pivot of the sections, en- | dition by determining some points of their curves of demag-

abling the horses to be kept clear of the standing grain, and,
at the same time, preserving the proper position of the ap.
' The construction Is also such as to allow of turn.

netization,

Placing the bars a second time in contact with the mag-

not, ho Leated them with an alcohol Inmp, and when they

ing the machine with much greater facility,

Fig. 1 shows the tongne with its draft

sootion in position, to equalize the draft.

Fig. 2 shows the same in position for

turniog the machine. A is the fixed

tongue, to prevent which from exercising

a tide draft on the carrying wheels, the

section, B, is pivoted thereto at ¢, The

inner end of the draft pole, B, is confined

in an open cross strap, D, and the former

carries the whiffletree, which has a n
swiveling movement thereon. A spring,
E, is secured to the side of the draft
pole, B, and extends into and bears
against the guide strap, D, thus serving
to hold the end of the' draft pole out-
ward, and out of line with the fixed
tongue.

It will be seen that, as the horses pull
in an oblique direction away from the
standing grain, and by reason of the pivot
heretofore described, the side draft is
necessarily equalized because the direct
draft is not at the whiffletree but at the
pivot, C. This counteracts the side.drag-
ging effect of the cutting apparatus, the
off horseis relieved from the strain on
his shoulder, and the machine moves
forward in a straight line.

The action of the spring, E, is to keep the rear end of the
pivoted pole about four or five inches out of a right line with
the tongue and toward the machine, The strap, D, also acts
as a purchase and lock to the inper end of the draft pole, in
turning corners, thus avoiding the necessity of stopping the
apparatus in so doing.

Patented October 135, 1872, and now owned by Mr. Jacob
Kready, of New Pittsburgh, Wayne county, Ohio, who may
be addressed for farther particulars regarding sale of shop
rights, ete.

IMPROVED MINING DIAL.

We publish an illustration of an instrument which is
claimed to possess many advantages over the ordinary dial.
In this latter the vernier cannot be used in conjunction with
the needle, without first clamping the body of the dial, which
involves a loss of time, while the repeated operations of
clamping and unclamping induce wear, and throw the in-
strument out of adjustment.

The improvement in this dial consists in the additionof a
plate under the body of the instrument, which projects be-
yond the body, and the circamference of which is divided

into 300°. This plate is clamped to the ball and socket joint,
and remains rigid. The swing sights move on nxes fixed to
the body, on the outside ring of which ix attached a vernier,
which reads upon the plate, A, to three minutes. By this
armangement, on taking a sight the angle can either be read
from the vernier or the needle. The figuring of the needle
ring is reversed, that is, thoe east and west points change
places, so that the angles are read off correctly, and the
figures on the yernior ring are so arranged that the reading
of the needle und the vernier ring coincide. An offective
mutual check I8 thus established, and uny error ariging {rom
Ineorrect reading, or from any local attraction, is readily de-
tected. Accurate surveying with this instrument can thus
be relied upon, so far as the magnetic bearings are concerned,
The are shown at C works as in the ordinary dial, being
fixed at the side of the instrument, so that it can be easily
read at any time, and 1s pot in the way, One great advan.
tagy possessed by thix arrangement s that, If the instrument
be out of adjustment, the error is st onee detected by com-
the needle and the vernier rendings. Messrs, Davis &

Bon, of Derby, England, are the inventors of the improvement,

ing the bottom of the car strikes the ends of the levers, ang
thus, as indicated in the engraving, opens the hatek below,

Patented Jaly 22, 1873.  For further particulars address
Willinm Reid, 126 Eleventh streot, Brooklyn, N, Y,

-
Now Process of Manufacture of Fatty Acldy,

M. Bock has demonstrated that the greater part of the
noutral fatty bodies are composed of small fat globules con.
tained in albuminous envelopes of from 1 to 50 per cont of
the weight of the bodies. The excesses of alkall, of presy,

hind cooled detached them, and once more determined their

CENTER DRAFT TONGUE FOR REAPERS AND MOWERS,

condition. In the second case the magnetization was found
to be greatly the stronger, and in certain experiments the
heat doubled the value of the currents of demagnetization.

This increase, however, it was found, was produced only
when the bars were permitted to cool while attached to the
permanent magnet. If separated before that time,instead of
their magnetic properties being augmented, the same were
decreased.

REID'S AUTOMATIC HATCHWAY,

We illustrate herewith a new and simple arrangement for
hatchways, which is so constructed that the ascending or de-
scending earriage automatically opens the hatch covers and
subsequently gently closes the same. The device is one
which might be readily applied 1o any building, as it requires
the addition of but a few inexpensive pieces and a slight al-
teration of the top of the ordinary carriage

The hatch covers are soparated diagonally and are lifted
an the car ascends by the curved upper portion, A, of the
lattor.  As the ear continues its upward course, the covers
nre kopt raised by means of the bell crank levors, B, con-
nected thoreto by rods, ', which levers press against the

ure, or of heat necessary to decompose these bodies ape jp
reality applied in order to destroy op
eliminate the albuminous envelopos,

The coloring matter of the futty
bodies, or that which forms during
their decomposition, isattributed o the
envelopes, and for this reason M. Bock
proposes to break or partially destroy
the latter by the action of a wmal
quantity of sulphuric acid at a deter.
minate temperature and during a limi.
ted time. The fatty matter is then
boiled with water, for several houry, in
open vessels, The water charged with
glycerin is then decanted, and the
glycerin separated and pumped.

It remains then to remove the alby.
minous envelopes and the coloring
matter, which is done by submitting
the material in the vessels to the action
of weak solutions of oxidizing agents,
‘When the reaction has continued for o
sufficient period, the substance is left
quiet, and subsequently decanted,
washed, and pressed.

One of the advantages of this pro.
cess, according to the inventor, is that
all the operations are performed in
open vessels, the contents of which
are raised to ebullition by steam, not exceeding in pressure
37 Ibs, per square inch.

Models by Malil.

By provisions of the new postal law, now in vogue,models
and merchandize of various descriptions, in packages not ex-
ceeding four pounds in weight, can be sent by mail at the
rate of 8 cents per pound,or half a cent an ounce. This is &
wonderful convenience for the public, especially for resi-
dents in distant places inaccessible by rail. But in sending
models by mail, our correspondents should remember that
the box or package must have openings in it, so that the
contents may be observed by the postmaster; otherwise, or
if the package is sealed,letter postage, or six cents an ounce,
is chargeable on delivery. A little care will, therefore, save
the sender considerable money.

IMPROVED PIPE JOINT.
Mr. W, P, Valentine, of New York city, whose invention
we herewith illustrate, informs us that, by the use of this
device, water, steam, and other pipes may be joined at any

LN

anglo by simplo mechanical menns, without the useof fire
and soldsr.  He omploys sockets made of two half shells, B,
fitted by means of a projecting shoulder to the recessed ends
of the adjoining pipes, A. The sockets are cut with an outer
screw thread, and firmly connected, when placed on the
pipes, by nsleove, C, with right and left hand thread, which
is arranged to bo serewed over it without altoring the position
of the pipes. A leather or rubbor washer, d, in the sleave,
C, seenres the tightness of the communication.

Patented through the Secientific American Patent Agency,
January 20, 1875. For further particulars address the in-
ventor, atd Amity street, New York city,

®r -
Comfortable Fishing,

A Western paper thus speaks of an improved method of
fishing st the lakes in its district: It consists of a small
house, built on runners like those of o sled, in which I8
placed o smull stove, while in the floor n small aperture I8
loft through which to drop the lines. Holes are cut in the
ice, the houwses are moved over them, and the fishermen Sit

sides of the car and ense the fall of the doors. In descend-

by & warm _stove while drawing in the fish,
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THE CRANE.

The crane, of which our engraving represents a fine sam-
ple, is & large wading bird of the order grallatores, and dif-
ferent genera of the species are found in Europe and Ameri-
ca. The American crane (grus Americanus) furnishes a good
typical example of the whole class. Its long bill is dasky,
turning yellow towards its base; the top and sides of the
head are of a brilliant red; the feet are black, and the plu.
mage is white, except the primary and adjacent feathers,
which are bLrownish black, The length of the full grown
bird, from the bill to the tip of the tail, is often thirty-four
inches, and to tho end of the claws sixty-five inches; the
wings extend to ninoty-two Inches, The young birds are of
a bluish gray color, with the feathers tipped with yellowish
brown.

Cranes are common in our Southern and
Waestern States, from October till April,
whon they retire to thenorth, Their hear-
ing and vision are very noute, honce they
are difficult to appronch, They roost eith-
or on the ground or on high trees. Their
nests are usually built of coarse materials,
and are placed in high grass; the eggs are
two in number, and are hatched by the al-
ternate attentions of both birds, They nre
onsily tamed when captured, and may be
kept on vegetable food,

—_— e —— -
A New Enamoling Process.

Mr, J. H, Robinson, of Liverpool, En-
gland, has recently invented a process
which, he claims, is not only cheaper, but
in which the resnlting product is free from
those specks of dirt which seem insepara-
ble from the present methods of manufac-
ture, The new process yields enamels of
sufficient purity for dials and similar work,
and is not s0 expensive as to virtually pro-
hibit its use for ordinary purposes, such as
name plates, notice boards, and wall ad-
vertisements. Thin sheet iron is first cut
and stamped to the desired shape, the edges
of the plate being turned up slightly in
the usual way, so as to form a shallow
tray, the edge serving to hold the enamel
in position during the preliminary stages
of the process. 'The plate is then to be
made chemically clean by any of the ordi-
nary processes of pickling and scouring.
The ingredients of the enamel should be
taken in the following proportions, but, in
some cases or for certuin purposes, they
might be sglightly varied: White lead 12
ozs,, arsenic 21 ozs,, flint glass 8 ozs., salt.
peter 8 ozs,, borax 64 ozs., and ground flint
2 ozs. These are to be powdered and mixed
thoroughly, placed in the crucible, and
fused ; but before they are cooled they
must be plunged into cold water, which
has the effect of rendering the mass very
brittle. The cakes of fused enamel are
then pounded to about the fineness of coarse
sand, washed, and dried. The powder is
then ready for use. The plates of sheet
fron, having been well cleansed and tho-
roughly dried, are sprinkled over with sufficient enamel pow-
der to make thecoating of the desired thickness, and are
then placed in n muffle, the turned-up edges retaining the
swelling enamel in position. Lettering or designs can be
produced on the surface by the ordinary means; but if it is
desired to put them on when the enameled plate is cold, they
ure first received on paper, an impression being taken in soft
black enamel from the engraved plate, and subsequently
trunsferred, the article being again placed in the muffle to
fuse the enamel of the design or letters. The inventor clnims
that the iron buck is more durable than copper, and it cer-
tainly is cheaper., Variations in the color of the enamel can
of course be obtained by the addition of various salts and
earths, such as those of cobalt, peroxide of manganese, pro-
toxide of iron, ete,, and similar diversity of color can bein-
troduced into the design or the letters.

— -
Cotton Gunpowder,

This explosive is of the gun cotton cluss, although it dif
fers greatly from gun cotton proper, both in appearance and
churacter, innsmuch as it s a fine powder of pale yellow
color, and, it is stuted, can be exploded with a cap direot
after having been saturated with 20 per cont of water, This
powder is now manufuctured on s commercial sealo at Oare,
near Faversham, Ing., where a large number of military and
naval officers, nud sclentific and mining gentlemen latoly us
sembled to inspeet the process of manufacture, and to wit
ness some experiments to test its power and safoty,

The initial process, ns shown to the visitors, conslated in
mixing together nitric and sulphurie neld, in which the col
ton is steeped, 1 1b, ata time, after huviog been hand pieked
and further cleaned by belug passed through a seutehing ma
chine, and afterwards washed and dried.  After remalning
in the acld for about four minutes, the cotton Is withdrawn,
and the surplus acld squeezed from jt under hydraulio
prossore. It s sald to brlng with it 20 1bs. of seld from the
tank, 12 1bs. of which are prossed out, the romaining 8 1hs,
being abstracted from it ia w contrifugal machine, in which
6 1bs. form & oharge. From tho centrifugal machine the
gotton is sent alternatoly Lo two steoping tanks und contrifu
gnl machines, and after the second washing and drying it

Is passed through a pair of conrsely sot rolls, and subse-
quently through a pair set more ﬂnol\".
become finely divided into pnruvllm;{ gun cotton, and in this
condition are subjocted to a longthened washing in a tank of
serated water, the alr being forced through the mass of
liquid palp by a fan blast, From the aerating washer the
gun cotton—for such It now is—is run into settling tanks
and afterwards partially dried, when it s taken to an in-
corporating mill, consisting of o pon and pair of edge run-
ners, in which It I8 triturated in company with one or two
other chemical substances, which vmnplu:tu the combination
termed cotton gunpowder, 1t now only has to be dried, and
this is effected in wire-gauze-bottomed trays placed over a
channel through which a current of warm air is driven.
From the drying house the powder is taken to the cartridge-

The fibers have now

THE AMERICAN CRANE.

filling sheds, and is made into cartridges, which are packed
in cases and conveyed to the magazine. The magazine is
situated some distance from the works,and is zinc-roofed and
surrounded by o broad moat; zinc was preferred for the roof
under the belief that, if an explosion were to occur, the zine
would volatilize instead of being blown about in fragments,

The first series of experiments were intended to illustrate
the safety in transport and storage of the cotton gunpowder,
and included the lighting of cartridges by ordinary means,
when they simply burned quietly away, and the ignition of
others by n capped fuse, when they exploded violently. In
order to show that explosion would not follow upon contla
gration, two barrels of the new powder wers placed each in a
ronring bonfire, and after a thne the barrels were burned
through and the contonts blazed harmlessly sway. An iron
pile driver weighing half n tun was then sllowed to fall 15
feot on to & box containing 10 1bs, of the powder, in order to
ilustrate Immunity from danger in such cases as railway
collisions, which, 50 far, it did, as the box was smashed and
the powder scattored around.

The second series of exporiments lustrated the strongth
of the powder, and consisted first In placing & charge of 2
ounces of the substance in s bore hole made in s block of Ken
tigh rag stone mensuring 5 feet by 8 foot by 18 inches, the ex
|)lllNlllll of the charge cracklog the stone in all direc
tions Four steel Ingots wolghing 8 cwt each woro next
Inid In n pile, with 2 1bs, of tho powder placed centrally b
tween them, The explosion of the charge broke the ingots
up and hurled the pleces to long distances, Other four In
gots wolghing 11 owt ench wore similarly treatod with 24
1y, of the powder with shmilar results. A cylinder of cost
iron, 2 feet in diameter and 18 inches deep, was charged in o
contral bore hole with 6 ounces of cotton gunpowder and
firod, but the explosion only blow the hole through, driving
n confenl shaped ploce out of the bottom, A 6 feet length
of 70 1bs. steel rail was then lald on 1ts side on bearings 4 feet
0 inches npart, and In I groove § 1b, of the powdoer was
placed and tnmped with olay I'lho oxplosion broke the rail
into four pleces, throwing the two ends far apart, In mili
tary work, the first illusteation given was tho cutting off a
I"";' of 12 inches by 12 inches timber—assumed to bp o

stockade post—with 12 Ibs, of the powder placed against its
side. The application of the compound to land mines was
shown by placing two boxes each containing 80 1bs. of the
powder in holes in the foreshore of the Swale—which flows
by the company’s works—covering them with 6 inches of
sods, and exploding them. The result in ench case was the
formation of a crater 22 feot in dinmeter and 8 foet doep, be-
sides the demolition of some of the factory windows,n result,
we need hardly say, which was more unexpected than the
other. To illustrate the statemont that the powder could be
exploded even when saturated with 20 per eent of moisture,
a box of the powder stated to bo 8o saturated was placed on
the beach and successfully exploded. The concluding ex-
periment was the explosion of 50 1bs. of cotton gunpowder

suspended in the Swale in a cnge 10 fest bolow water level,
The explosion threw up a fine column of
water some 200 feet into the air, much to
the satisfaction of the visitors, a satisfac-
tion, howeyer, not inferior to that afforded
by the previous experiments, which demon-
strated that asafe, handy and powerful ex.
plosive was ready to be placed on the mor-
ket —Engineering.
-
The Momentum of Hoat,

Heat is one of the modes of motion. The
sunisits source. Vegetation springs up,ma-
tures, and decays as the continued round of
change goes on. Old forms are buried be-
neath the new which rise upon their ruins.
Thus have immense beds of fuel been hid-
den for centuries beneath the earth’s sur-
face, Bornof motion from the sun acting
upon matter,these deposits represent stored.-
up inertia, to be changed into momentum.

All matter is ponderable, or has weight,
whether it be gaseous, or fluid, or solid, and
of course possesses momentum when under
motion.

In speaking of the motion of particles,
their weights are to be considered: those
which have the highest motion have the
least weight.

The carbonaceous deposits, called coal,
are simply combined elementary particles
of different natures, and, when set free,
give out their force to whatever they may
come in contact with. Phosphorus and
sulphur have their particles easily dis-
tarbed ; for this reason they are put upon
matches. The motion of the hand easily
sets their momentum free; the wood of the
match is next acted upon, then light kind-
ling matter, then the coal. Onand on this
process goes, increasing in force as fresh

fuel is added.

It is momentum from first to last, origi
nally stored in the coal, and set free to be
used for the benefit of man. To apply it
in a manner that will utilize it best is his
province. When water receives this trans.
ferred momentum, or heat force, among its
Steam is

When
the water has received its molecular mo

own particles, it becomes steam
simply water in molocular motion

tion, or when the steam is formed, by its momentum applied
to the piston of the engine, the w heels are turned, the train is
sot in motion, and continues until the momentum is restrained
by outside resistance or the supply of fuel is stopped. Thus
did momentum begin and end its work, merely set freo by
human power, man acting only as the agent.—J. M. Hicks

®
-

Sound.

Professor Tvndall lectured recently on this subject ar the
Royal lnwhml.mn_ He began by saying that in the philoso
]»Ix:\ of Locke an idea was defined ns a mental picture; and in
all bis (Professor Tyndall's) teaching of Scionce, he always
attempted to give clear ideas—resting upon a physical basis
of the phenomena presented, avoiding all vaguenvss of
phraseology, and in pursuance of this plan he would show
a fow experimental facts as a basis from which to start. He
then took a large glass vessel filled with perfectly invisible
carbonie noid gas, and held it between the electric lamp and
the brilliantly illuminated screen, so that the large shadow
of the glasy vessel was seen upon the sereen. Upon tilting
the vessel the heavy carbonie acid gas began to pour out of
it: and o8 it refracted light more than air, it became  vigiblo
upon the soreen ss o falling stroam full of waves. His ns-
sistant noxt began to blow through some invisible vapor of
sulphutio ether placed botween the sereen and the lamp ; aod
s the invisible mixed breath and vapor issued from the tube,
the stream was rendered visible by its unequal refraction of
the rays of light. The same effect was produced by means
of the hot gases from a burning candle placed between the
olectrie lamp and the screen. Thoese scts, he sald, would
serve to glve a physical basis for their idess, by showing
that, in u porfectly transparent atmosphere, there might be
invisible layers, having an intluence of their own,

1f u wave of sound entered an invisible cloud of earbonic
ncld gas then the velocity of the wave would be reduced
from 1,120 feet to 000 feot per gecond ; but on leaving the
qus und re-entering the common air, it would move with its
original gpeed. At every change of velocity a certain portion
of the sound would be sent back as an echo; thus on first
ronching a layer of carbonlo acid, a part of the sound would

be roflocted, and, after passing through the layer and reach.




£ sound and to dissipate it in echoos,

into the air of which, he said, he could intro.
it will seven vertical shoets of earbonle gas through
, ~ One of the senxitive lames, which contracted at &
“whirill sound, was placed at one end of the tube,and & whistle
conth blown by u bellows was placed at the other,
 the tube contained air only, the sonnd passed frooly
and contracted the flame; when he let soven sheets of earbonic
ncid gas enter the tube, they broke ap the sound into echoes
#o0 that its action upon the flame was eut off, being intercepted
by layers of invisible gas, He thon showed that heated air
would have the same effect,biy doing away with the carbonic
acid, and placing four gas flames bolow the tube, so ax to
hoat it fu four places, and produce four layers of heated air
Inglde. Layers of unequally heated air prevented the sound
from passing through the tabe, and broke it up into echoes,
The looturer here remarked: ** How counld it be proved these
Inyers produced echoes ¥ 1L they did so, of course ho onght
to be able to prove it experimentally, so some time since he
asked his assistant to solve the problem practically, and Mr.
Uotterill had done so. His plan was to takea lurge hot flame
from a batswing burner, which had the power of refiecting
sound, for the hotter the flame the greator was the reflection ;
and he placed this flame in 2 position to throw back the
sonnd, which it actually did, as proved by the contraction of
the sensitive flame.
Strange 10 say, the flame could reflect sound much better
than calico, muslin, and other woven fabrics. Professor
Tyndall here borrowed a little boy's handkerchief, and
showed that it would not cut off the sound even when folded
four times; neither wounld green baize, nor felt § inch thick
—s0 thick that it wonld entirely cut off the light of the
n ysun. Twohundred layers of muslin in a square pad
had but a feeble power in cutting off sound. The lecturer
remarked that this was because the air was continuous In.
side the fabries. On wetting the handkerchiel with water
soas to prevent continuity of the air, a single layor of the
wet handkerchief cut off the sound. He remarked that,after
seeing these facts, the listeners would be quite prepared to
understand that a heavy snow storm would have little power
in intereepting sound, whereas lound noises might be quickly
fluenched on u clear day, supposing the air to be heated un.
equally in different places.
Professor Tyndall narrated how in oneof his laboratory ex.
periments he had placed fifteen layers of calico, each an inch
or two behind the otherand in front of one of his sensitive
flames. He discovered that the sound from the whistle
would pass through the whole of the fifteen layers, and that
ench layer would reflect a portion of it so as to act upon the
sensitive flame; thos in passing and returning through the
fifteen layers, the sound passed through thirty layers in all.
Professor Tyndall here took = Jarge glass cabinet,about the
size of & watchman's box, and he caused the sound from the
whistle to enter it on one side, and to depress the sensitive
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the cabinet inside he lit two large gas flames, and the hot
air from these, rising in the cabinet, intercepted the sound,
s0 that the flame ceased to be shortened, He thus proved
that invisible columns of heated air would cut off sound. He
then put out the burners and lit a piece of phosphorus placed
in & sancer at the bottom of the cabinet; the latter of course
was soon filled witha thick smoke of 'phosphoric acid—so
thick was it, that it cut off from view a lighted candle which
was placed st the back of the cabinet; yet this cdloud, which
was 8o powerful in cutting off the rays of light, did not in
terrupt the waves of sound at all. Having thus proved that
invisible warm air may act as an acoustic cloud, he said that,
when such clouds are close to the source of sound,the echoes
are immediate, and mix with the original sound ; but if the
acoustic clouds are further off, then there are prolonged
echoes, Further, the Jength of an echo is & measure almost
of the depth of the acoustic clond whence it comes In
the experiments at the Sonth Foreland, he discovered that,
when a sound penetrated to & great distance,then the echoes
were
At the close of his lecture he argued that the phenomenon
which Arago could not explain was due to warm air from the
chimneys of Paris, forming acoustic clonds which surronnded
the station at Villejuif, while the other station at Monthlery
was free from this heterogeneous atmosphere.

.
The Micro-Lantern,

Disearding the usunl microscopic low powers, we have now
adopted, with increased advantages, an objective construot-
od on the same prineiple us the well known portrait combi-
nation, very short in focas, and with a large aperture in
comparison with its focal power. The tube in which the
lenses are mounted is very short, 8o a5 to permit of the pas-
sage of aray at a great degree of obliguity to the axis. This
soables the objective power to cover a large field, or, spoak-
ing inversely, to project an image of large dimensions com.
pared with its focal power. Bat no one who has bestowed
attention npon the transmission of large oblique pencils will
fall 1o weo that, if the object to be enlnrged wero mounted
apon o flat glass, the astigmation would be so great that,
‘ wonld be plenty of light,there would be no mar-
ginal defiaition worthy of the term in the enlarged image,
This is quite true; henee we will afford some explanation
of the manner by which we so managed that, whereas by
one of the usual microscopic objectives only ono extended

o many alternato layors of air and | wing
might take plaoce 8o often oy to

ull here ealled sttention to a wmall square

ed or mised above this point. The precise temperature at which

flames when it escaped on the other. In the lower part of dependent investigations are, however, very slight, and the

- Scientific American.

not only the one wing, but also the body and the second
. and not only the whole of one insect or fly, but the
whols of threo of them which were mounted on one slide,
and thixn with sueh good marginal definition s to permit the
spoetators to adyance to the sereen and examine the detalls
through hand magnifying glasses,

Thoro Iswold,in the watch glass makers' shops In Clerken.

well, o foreign made watch glass of a peculinr kind, and
koown In the teade as *‘eoncave orystal,” The price we
padd wan at the rate of five shillings a dozen, or more than
wix times that at which ordioary lunette glasses can be ol
tained when purchased in quantities. They are stout and
strong, the edges finely polished, and they are ourved spher-
leally, to u vory slight degree.  The dismeter of those we
obtained were an inch and a half, and, instead of mwounting
the objects which were intended to be subsoquently magni.
fied between two clrenlar but flat glasses as usual, we
mounted them between two of these *‘ concave eryutaly”
Hore wan the whole seeret.  The two glasses must be placed
**wpoon faxhion,” and the object, being betweon them, is bent
inn gentle curve.  With objects mounted in this way, and
employing an objective of the kind we have just deseribed—
what ix known by photographers as a ** locket portrait com-
bination ™ will answer well if of short focus—the lime light
need no longer be rogarded as an Indispensable requisite in
the showing of microscoplo objects; for with a good lamp,
burning paraffin oil,a disk of six feet may very easily beob.
tained.
Hitherto we have spoken of natural objects. Bat in prac-
tice wo have also used this arrangement in connection with
photography, both in obtaining pictures, with large aper.
ture, which should be microscopically sharp all over the ares
of delineation, and, conversely, of producing enlargements
from pictures thus obtained. As respects the exposure re-
quired to produce an absolutely sharp pictare, it is, com-
pared with that which is necessary on a flat plate, less than
half, because in the latter case a stop must be used to se.
cure intense definition at the margin; hence if proper me-
chanical contrivances be adopted for effecting & rapid ex-
posure, there will be no difficulty in taking a fully exposed
negative of any scene in which instantaneity is n pre-requi
site, the picture afterwards bearing a great degree of en-
Inrgement. After several trinls we can assert with confi-
dence that the manipulation of a circular and slightly con-
cave surface is quite as easy as that of a flav glass, —British
Journal of Photography.

THE VOLUME AND WEIGHT OF DISTILLED WATER AT
DIFFERENT TEMPERATURES,

BY RICHARD H. BUEL,

In general, water expands when heated, and contracts on
being cooled—with the exception that the greatest contraction
occurs when the water has a temperature of abont 39 Fuh., so
that expansion takes place whether the temperature is decreas.

water attains its maximum density has not been accurately de-
termined. The differences between the results obtained by in-

point of maximum density is commonly taken at 89°2° Fali,, or
47 on the centigrade scale, At this temperature, the weight of
a cubic foot of distilled water, as determined by the hest an-
thorities, is 02425 1bs. ; the weight of a United States gl
lon I8 8:879027 1bs., of an imperial gallon, 10°05312 1bs., and
of a cubic inch, 252°8787 grains. In French measures, it is
usually assumed that & cubic decimeter of distilled water
weighs 1 kilogramme. This is not strictly accurate, owing
toaslight error, in regard to the weight of water of maximum
density, which was made at the time of fixing the measure;
and the alwolute standand is the liter, which is a volume of a
kilogramme of pure water at the temperature of maximum
density. In practice, however, the volume of a liter is com-
wonly assumed to be one cubic decimeter, and the error aris-
ing from this assumption is unimportant, being less than
0-00002 of a kilogramme. The expansion of water by heat
is not regular for equal increments of temperature, but the
law of the expansion has been determined by numerous ex.
perimenters, the most prominent of whom are Kopp, Mat.
thiessen, Sorby, and Rosetti, The formulns constructed
from their experiments are given below, being taken from
Watt's ““ Dictionary of Chemistry.”
Lot V= ratio of a given volume of distilled water, at the
tempemture, T, on Fahrenheit’s scale, to the volume of an
equal weight, at the temperature of maximum density,
W=weight of a cubic foot of distilled water, in pounds,
at any temperature, Fahrenheit.
For temperatures from 827 to 70° Fah, : V==1'00012
—0'000083014 % (T—82) 4+ 0°000023822 % ('T'—32)*—0 0000000
00408 (T—32)"
For temperatures above 70" Fah. : V=0'99781  0:000061-
17 X ('T—82) + 0-000001059 % (T—32)".
“._62'425

=%
The table given below has been computed by the aid of
these formulns. The experiments on the expansion of water
have not been earried beyond s temperature of 412° Fah,,
€0 that the results given in the table for higher tem-
peratures have not been verified. It fs not probable,
however, that they ure groatly in error. The highest tem.
peratore in the table corresponds to a pressure of saturat-
ed steam of more than 1,000 1bs. per square inch. The sue-
cossive Increments of 10° Fah, give such wlight changes
In the suceessive differences in relutive welghts and vol-
nmes s to render interpolations by proportion sufciently

wing of n grasshopper was shown on the sereon, wo showed

————————

tables are for pure water, wo that, when water containg
foreign matter, it will be necossary to multiply the tabulay
welght by the specific gravity of the water. For ordinary
rain, spring, or river water, the correetion s generally so
wlight that itmay be neglected.  Below aro ghven the spoeifie
gravitien of waters from different loeslities, the most of
which have been taken from Professor Chandler's locture on
“ Water,” published in the thirty-first snnusl report of

the Amerioan Institute

Atlantic Ocetn. . ... .cccovvaivee S oAy o Vi enta 10275
DORL BOR o ivecssossossnsaansvsusssssbvassive 117206
(Groat Balt Lake .....vcivevnnrssrissrscsinns 117
Mississippl River .......ccoiviviiinenns ceeees 1000008
Croton (New York Water Supply)....... oo . 100008
Ridgewood (Brooklyn Water Supply). . «...ooon. 1000087
Cochituate (Boston Water Sopply). ... ........ 1000053
Schaylkill (Philadelphia Water Supply)....... . 100008
Delaware RIVOr, .. ooovviierimrsvatianeinas coee 1000059
YARS BHS. . .o saiiasdavieni Fivee iy samaosota 1000107
Lake Michigan. .. ... «cccoessneseassseonenees 17000118
Genesoe River,......oo00000 P 1000226
Passale River ........... seib s o e vou ey 1000127
Thames, at London. . . .co..oovveivioees v eeeeses 10000279
Bolne, above Pars. .. ....ovvvsiviviscnsanaines 1000151

It will be seen from these figures that, for most cases, it
will be sufficiently nccurate to use the welghts given in the
table, TIf the weight of a gallon of water at any tempers.
tare I8 desired, it may be obtained by dividing the weight of
a gallon of water at the temperatare of maximum density,
previously given, by the relative volume at the required tem.
perature. It may also be obtained by multiplying the weoight
of a cubie foot of water, at the given temperature, by 018568
to find the weight of a United States gallon, and by 0-160872
to find the weight of an imperial gallon. When water con-
tains foreign matter in solution, its rate of expansion by heat
is not exactly the same as in the caso of distilled water,
There has not been a sufficiency of experiments, however, to
determine the law of the variation, and no great error will
arise from the assumption that the expansion isin accordance
with the formulas given sbove,

With these explanations, the use of the following table
will be rendered plain to the reader
VOLUME AND WEIGHT OF DISTILLED WATER AT DIFFERENT

TEMPERATURES ON THE FAHRENIEIT SCALE.

Temper-  Ratlo of volume to vo'—! i
Fahret- ?ﬂ‘i&f&‘#ﬁ'ﬁrx" i;?.;f Difference. ‘”}'L'Si‘:‘n‘},'oté’ﬂ"’ ‘:::‘:.-
helt,  |[Boum density,

32¢ 1-000129 [ 02417

3920 1000000 ‘ -000120 62-425 08
400 | 1000004 000004 62-423 002
500 | 1-000253 000249 62409 <014
oo+ | 1000929 -000676 62367 042
70° | 1-001981 -001052 62502 065
S0 1-00332 -001339 62218 084
0 1-00492 -00160 62-119 094
100+ | 1-00686 -00194 62000 -119
110° 1-00902 00216 61-867 183
120¢ 1-01143 - 00241 61720 147
130° 1-01411 00268 61-556 164
1400 1-01690 00279 61888 168
150° 1-01995 00305 61204 184
160 1-02324 00820 61007 197
170° 1-02671 00347 60801 206 -
180° 108033 00562 60587 214
190° 1:08411 00378 60- 366 991
2000 103807 00396 60°136 230
2100 | 1-04226 00419 590894 -943
212 | 1-04312 | ~00086 59707 187
230« | 1-04668 - 00856 59-641 - 066
2300 1-05142 00474 59-372 -269
2400 105633 00401 50006 276
250 1:06144 00511 58812 984
260 106679 -00535 58517 205
2700 | 1-07233 - 00554 55214 -308
280+ 107809 00576 57908 311
200+ 1-08405 -00596 57585 318
300° 1-09028 00618 57-259 | -3
3100 100661 - 00638 56-025 @ -8y
3200 1-10823 - 00662 56584 311
330° 1-11005 | -00682 56236 348
3400 1-11706 00701 55-888 353
350 1-1243 00725 55528 360
200 113175 00744 55158 -369
870° | 1-13042 00767 54787 47l
380° | 1-14720 00787 54411 376
3000 | 1-15688 00809 54030 -381
400+ 1-16366 | 100828 53-645 - 385
4100 1-17218 | -00852 53255 -§90
4200 1-18090 00872 52862 -308
4300 118082 00892 52466 89‘1‘
4400 | 119898 00916 52065 40
4600 1-20838 00985 51602 408
460 1:21790 00057 61256 -133
4700 1:22767 00977 50848 b
480° 1-23766 - 00999 50438 --il,
100° 1-24785 01019 50020 '"a
500 1:25828 01048 49°611 '4\0
5100 1-20892 01004 40105 -417
5200 1-97075 01083 48° 778 -us
650° 120080 01105 48° 360 -419
5400 | 1-80204 -01124 47041 -4l
5500 | 1-31354 01150 47:521 4%

Preparation of Wool before Carding.
Messrs, Whittaker and Ashworth state that this operation
offects an economy in oil in the usual process of oiling the
wool. 'The first treatment is in an alkalino bath. The wool
i then worked for one or two minutes in an acid bath, at &
temperature of about 99° Fah. This bath is composed of 200
gallons water and 8 pounds of commercial sulphuric acid; it
serves for the treatment of about 200 pounds of wool. The
wool ix now carefully washed and dried. Thus prepared, the
amount of ofl requisite for the oiling process s reduced 50 per

ncearate for most purposes. The weights given in the

cent.  The sbove is the subject of an English patent.

[MARCH 20, 1873,;.'




MaRCH 20, 1875.)
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DECISIONS OF THE COURTS.
e ——

United States Clreult Court,=District of Massa-

chusetts,
UNTON FAPER OOLLAR COMPANY r4, nlm' LELAXD, ~FATEST EXBOSSED

-—Mncunonun uovm.u.-nrdo« = October, 1§34, )

it 110 restraln . “~ Ih '. a! of th:mm eof
DOKW oo o on no
pect 5{‘"‘ h lom of & collar or cufl hay-
P tye of t?: lealllv urtm of a collar or cnll‘ of tex
D tin nrvnuon wood uses a fal com
*’a .or equivalent fabrie, baving a smooth, whlle
ename ) starched lMinen. It

10 ropresent that o
-:oul Imitation of a linen or muslio fur-
not elatm Uit tho |nv nllou 1o nny particular

oo Dot
wlvrmch lwry to'r ombossing the fabrl @ elalm I8 f0r o collar
hows ) rin parallel tines; and one
ans g du 100 P‘M o "
h rl
.nd -m\ur ruelu i tontei to Walter Hunt
o - [noqas, some o wmor wore Imitations of lhc

Ve of the textile hcc and fber of o dressed
ostion of novelty, * Thore s the English patent of
siiaen Bnmuisnet sy fheh e
t Jo r orn mn mrqgnr with an fmitation of
Ornl of lllllu on, * od from papers notuslly
10 of u.

. m . Il ood wu u owner of this patent
o m.oo ll‘l and culfn npcr lmlnf known, and

u r m ln v A

l’l we are of opinlon that there was |

\e nowlw \1 the unslluunn Of paper embossed (o lmlmlon

&. eo n l r yond what we have already men-
toned, and renders l. m:n [ m-; pupor o bowsed Ip fmitation of & linen
WA £or votlars and cafis | Bbofore tho date of the alleged In-
vontion, and t tluoh Artielos waore olhmd for sale in New York and known

o mnl. 18 18 true that they were not found to be acceptable to

r &rhm yeory probably been forgotton; but they were {mita-

lloulo fnon. and the reasons which opersted (0 prevent thelr general use
m llnll economical charmetor,

&ml N nommu'lnnm
.4. < maon, tor defondant,

United Statos Olrendt Court===District of Connecticut,
SAMUNRL O, MONOR AND ROLLIN J, IVES 04, NENJAMIN F. ADAMSE, —PATENT
GLASK O xn

[dn equelty .~ Herfore SUICMAN, Judge,—April, 1534, ]

The Invention covered by lettors patent to Samuel G, Monce, June 8, 1869,
for an *' Improvoed tool for unlu Inn. conli-tn. 80 TAr a8 the revolving
Ll cutter is concorned, In the llnl tho sldes, whioh are parallel at the

i voloed Lo olch ul!wr. at the perimoter, st an angle of about

- vv ulool (o the axis, lhnl ‘meetiug about midw vay and forming a
u lpprox‘ toly ar angle.

ombodlu lhc conditions that glve cmt.lu:_? to the

. l e entr quw  cwrellinear; 118 £ ¥ two

les; 0 SUCTUCeN Are egually inclined to the
; lnd when o cutter i pmrorly mounted in its frame, the
6 out will utunlly be at right angles to the surface of the

tikn hcl. worthy ot mentlon that this small and [nexpensive rool hus
nmwd toh o of ﬂl nd his nohileved success, having confessedly

raeded all o e Tove ne ue 8 substitute for the glazier's dismond.
eo'l Invcnllon i not unl aipated by rm'ol\lln} cutters designed and
rposes (as for dmnlnt t 'm surfuce grlnds!ones. the cub-

T’ 1r lha cuulu; of p of leath
h?ch !ﬁ“dlngﬁ‘et ve foature o the Invention—the double bevel forming ) ine
‘. !n Aok c resen of at all, by necldent, sud which, ugh ca-
ri the office

0
balng used to cut gluns, wil not practically

pu of & ossful glass outter for glazters' ?nrg
'r eetmor ho patent, which m-kcu cut at right an 0 the surface
(ilf Rlass, ll ’nol anuelpnod by the Pike cutter, which bun upon the glass
na rection
wﬁu having disclalmed a revolving cutter, his clalm to ** The cut-
h.ll‘-h » ‘nl:‘rgutm mhluu lg K uhown'nn deseribed, and for the pur-

m ? o purtlcullr form, shupe, and angles of the
cnlw. vh ch mplod l uz ho purposes of a g cutter, and 1s as exact
: u not l? %'hu '{,’P’ lct' e wuac th catl 1y

! Yo T ambigul o ¢ apecification mere
-yl wmoonmr ln tb‘;t hardened,’ rwmmm -peeltyl;fm what degree of

oﬂ. for «omplainants,
g‘%gar Simonda, tor derendant.]

- Becent Dmerican and Loveign Patents,

Improved Corn Planter.

Jens Elverud, Red Wing, Minn.—By suitable construetion, as each
hole of a wheel comes beneath a hole in the reservoir and receives
the seed, a corresponding arm comes above sald hole and serves as
u cut-off to prevent any more seed passing out than the amount
contained in said hole. The wheels are revolyed by tubes, which
strike the ground and serve as fulcrum poiats around which the
wheels move, the axle moving up and down in loops. The sleeve of
each tube is pushed up to discharge the seed into the soil as the
weight of the wheels and axle are thrown uponsaid tube.

Improved Invalid Bedstead.

Oscar G. Cosby and George W. McGovern, Richmond, \'n.—m
object is to enhance the ease and quiet of the patient when changing
nis position. The device consists in the combination of an endless
cord, with mechanism for raising the hinged head section, consisting
of & lever bracket, a slide, and a band and pulley, for the purpose
of giving a positive and easy downward adjustment of the head

ection.

Improved Double Reversible Hinge.

Improved Runner Attachment for Vehiclos.

Johin A. Hyde, Boglowood, N, J.—This invention consists of run-
ners which are sequred to the lower portions of the wheels by hinged
Jaws and clamps, the objeet belng to convert the wagon temponari-
1y Into u sleigh.

Tmproved Miter Box.

Peter Suydum and Willlam G, Suydam, New Brunswick, N. J.—
For tho saw gulding and regulating posts there are two Hgid rods
side by side, with tubes (o riso and fall on them. Sald tubes carry
guldes, for the xddes of the saw, which are adjustable for saws of
nny thickness, and for taking up the slnok eaused by wear. Ono of
safd tubes carries a spring prosser to hold the guldes above the work-
Ing posltion when requirod for adjusting the saw on the work. One
of the posts has an adjustable stop collur to regulate the descont of
the saw.  The adjustable holders for apring miters consist of horl-

zontal burs with a vertical ploce nt one ond arranged to slide for-
wird and backwird, neross the bottom of the box, and toward and
from the back of the box, to hold one edge of the work while the
other rests on the top of the buok, suld bars bolng provided with set
serews for holding them.

Improved Scaffold Bracket,

Samuel Nelson Fisher, Milford, Mass,—This apparatus for sup-
porting scaffolds In the eroction of bulldings consists of a folding
bracket having un adjustable hook for fastoning It to the bullding.

Improved Thill Coupling,

Axel Olsson, Willlamsburgh, N, Y., usslgnor to himself, J, W. Cox,
and D. Merritt, of same place.~This thill coupling looks (tself when
forced into place upon the coupling bolt, and nt the same time may
be easily unlocked when removed,

Improved Rolllng Shutter,

Hector J. Defrenne, Green Bay, Wis.—This {5 o blind made of slists
hooked together, to be raized and lowered by rollers susponded by
cords. The latter pass over an upper roller In a chamber above the
window, and down to another roller at the bottom of the chamber,
on which they wind. The rollers are worked by un endless cord,
which is 20 arranged on pulleys that one part of Its course is along-
side of one of the sides of the window frume, where it cun be
worked inside of the house for raising or lowering the blind whe-
ther the window is open or not. The Invention nlso consists of n
novel mode of connecting the slats together by wire links.
Improved Stays for the Bottoms of Pantaloons,

Stephen D, Mills, Kingston, N. Y.—This is an india rabber stay
designed to take the place of the canvas stay now used in the manu-
facture of pantaloons to keep the bottoms of the legs in shape.

lmproved Bridge.

Peter M. Fulton, Rhinebeck, N. Y.—Towers are erected at sultable
required distance from each other, and beararch-supporting cables.
The hight of the towers may be reduced to a considerable extent,
and thereby the great cost of tho same, as compared to suspension
bridges, lessened. The towers serve also as abutments for the arch-
sections, which are stretched and supported across the span between
the towers, their symmetrical semi-sections being firmly joined by
central key pieces. The arch sections are constructed from both
towers toward the center without a supporting scaffolding, by the
use of a derrick above and a traveling truck underneath, which
forms the platform for the workmen. One arch section after the
other is joined to the other and hung to the cables, until the grooved
and pointed approaching ends of the arch sections may be con-
nected by the correspondingly perforated key pieces. The roadway
1% then hung by vertical suspension rods to the lowermost arc,

Improved Plow,

Thomas S. Macomber, Hamilton, N. ¥Y.—The Invention consists In
devices whereby the mold boards and thelr attached shares are con-
nected to the beam of the plow, so that, by turning the right hand
mold bourd down agalnst the landside, the other mold board will
be ralsed Into a horlzontal position, forming a right hand plow, and
by turning the left hand mold board down against the landside the
right hand mold board will be ruised into a horizontal pesition,
forming a left hand plow.

Improved Osclllating Engine,

George W. Heald, Baldwinsville, N. Y., assignor to himself and
William F. Morris, of same place.—~This improvement In oscillating
engines consists of a novel contrivanoce of tightening bearings and
adjusting screws therefor with the crosshead of the piston rod,
which s arranged in guides projocting from the cylinder head, to
take the strain of oscillating the cylinder from the rod.

Improved Steam Engine Governor,

Frederick M. Brown, Warren, R. 1.—This governor is contrived
similarly to some governors now i{n use, the peculiar feature of it
being the upward movement of the balls on the arms when the
speed diminishes, and the downward movement when the speed

Edward Halsey, San Jose, Cal.—The invention s an improv t
in the class of reversible hinges which are formed of two plates,
one having eyes or sockets, and the other pintles, on each side, and
the eyes being slotted to receive the pintles, so that the door may
swing in elther direction without becoming detuched. The Improve-
ment relates to a construction and armngement whereby the hinge
2 strengthened and its operation made as nearly nolseless as practi-
cable.

Improved Tank for Preserving.

John Peter Schinitz, San Francisco, Cal.—This invention relates to
certain improvements in preserving appamtos, und it consists in an
afrtight tank in which the substance to be treated is placed, the
said tank having a fire protector and a burner inside, which latter
conneets through & flexible tube with a lamp upon the outside.
The flame of the lamp abstricts oxygen from the air in the tank,
and substitutes therefor the preservative products of combustion,
the flexible tube being tied, severed, und its tied end enclosed by u
serew cap when the process of p ving is plete, and the tank
lndluconn-numtobououd away.

Improved Stalr Bullder’s Rule,

John J. Robinkon, Orange C. H., Va.—The object of this lnvention
1% to provide an fmproved rule for stafr-building, and it consists in
A BguAre rule, Inside of which is tnined a graduated extensible
portion, und at the opposite end an ndJuumblu prick, the said rule
belng provided with two spirit levels, one for plumbing und the
other for ordinary leveling purposes. The inyentor elnlms to bo on-
nbled, by menns of this improved rale, to rupldly construct and it
the balusters to the hand rails, uniformly und in proper position,

Improved Sowing Machine,

Duniel Willlamson, Sunbury, Pa.—This invention conslsts of an
arrangement of cams on the driving shaft and o spring for working
un upper feed ; ulso o cam on the shaft und a spring for working the
proser, mey the same shaft shall opernte the needlo har, presser
bar, wod feed bar,

Improved Gymnastic Apparntus,

Horace B, Carley, New York city.—This consists of n grooved
wheel with o handle plvoted to each slde, mounted on a rope
steotohed horlzontally. The bundles haong down each side for the
performer o suspend himselt by to perform his feats, und at the

e time propel himself slovg tho rope, The performer may
munl: ubove the wheel, either on the rope or on the ground, turn-
mmmmuupm und the stivraps downward, and thus rido

the wheel

.

incr , and in the levers and rods by means of which these move-
ments are produced.
Improved Map Exhiblior,

John Lichtenberger, Fort Wayne, Ind.—A hanging bracket sup-
ports the map rollers, which may be mounted directly in the brack-
et, one 1 front of another ; or they may be arranged In a hollow
cylinder mounted on pivols, o 4s to revolyve upon its axis to bring
the maps into position for pulling them down. A slot is formed for
each map to drop through, and an endless cord with an kdle pulley
may be employed for turning the cylinder.

Improved Plow,

Albert Hampe, Staunton, IL—The greater or lesser depth of the
share {8 regulated by swinging the standard backwand or forwanrd
on its pivot bolt, and setting a fastening bolt to the position of the
same, The latem! position of the plowshare sideways from the
boam is ndjusted by means of an end clevis nnd screw bolt, so that
the plow can be set a8 required, Increasiog theroby the strength of
the parts and the efcacy and usefulness of the plow.

Improved Harvester Rules,

David 8. Fulton, Paris, Pn.—This invention Is a wachine for bar-
vesting grain, and consists of n reel, the arms of which not inde-
pendently of each other. Cam devices throw the arms into the pro.
per position for sweeplng the apron,

fmproved Wrought Iron Columu.

John B. Comell, New York clty.—The invention relates to the
employmont of « T-shapod bar for forming the joint betweon the
vertical ribbed plates composing the chord, the edgos of sald plates
being rivoted to the laternl wings or flanges of the bar, The jolnt
1% therefore an element of strength, and u steut or cord of mfalmnm
size and wolght and maximum strength 15 provided,

pmproved Machine for Colllug Motal Hods,

Philander H, Standish, Jofferson Clty, Mo, “The mandrel conslsta
of 0 flat bar of stoel, wide and thick as tho largest coll to be bent,
with un ovil tapered point, gradunted from the slge of the lnrgost
to that of tho smullest coll, The bar Is fitted in tho hollow shuft of
the driving wheel, so as to bo shifted wlong 1t to cause the tapered
point to project under the bending wheel more or less, und s pro-

vided with u collar. There (s n sot serow at cach end of the bollow
ghuft, for holding it wherayor ICmuy bo sot, to utilizo the same me-
chine for colls of all sizes, the bending wheol only bolng ohangod

Improved Bale Tie.

John B, Arrants, Socloty HilL, 8. O.—This tie consists of a blocks
to which one end of the hoop is riveted at the middle of the side
which I8 outward when spplied to the bale, and across the outside
of the upper end, The Inside of the lower end Is & trnsverse
wroove, in which a loop s secured of wire, nround one bar of
which the othor end of the hoop Is bent. The loop s so adjusted on
the aforesaid block that the strain of the hoop keeps it In place,
and the loop 40 binds the part of the hoop bent around it {n one of
the sald grooves In the blook na to hold It securely,

Improved Water Closet,

Edwin O, Brinckerhoff, Now York city,—By sultable construotion,
when water is admitted intoa ring pipe, 1t will bo dischurged on all
sldes of the basing so that the entive Inner surfacs of sald basin will
be thoroughly washed, cleaning it much bottor and with loss water
than when the water I8 admitted at one side of the basin In the
usunl way,

Improved Heln Holder,

Denjamin R, Hamilton, South Deerfleld, Moss.—This nvention
relates to the construction of refn holders, nnd consists In a wedge-
shaped tube and u cross-grooved wedge conflned thereln, the reins
b;:inx passed through the tube and the wedge made to net botween
them.,

Improved Machine for Tapering Leather,

John Settleand George W. Settle, Lebanon, Oregon.—In using the
michineg, a semicylindrical block is adjusted as required, o knfo-
carrying frame is turned back, the strup or other leather to be oper
ated upon s Inserted between the block and the knife and roller of
the frame, and the framé Is swung forward, paring off the lesther
to oxnotly the desired taper.

Improved Station Indlicator.

John W, Bryan, Watertown, Tenn.—This consists of a casing with
an upper and lower chamber, provided with sliding frames and
spring followers for holding the station-indicating plates, in connec-
tion with u sliding key or frame having shoulders for carrying the
station plates to the upper front opening and retaining them, by
springs at the sides of the opening, exposed to view. A false spring
bottom earries the lower spring follower upward for receiving the
station plates in regular order after cach trip.

lmp;o\'ed Waterproof Liquld Blacking.

Edward (‘lark. Now York city,—This waterproof blacking Is made
of gum shellne, methylic alcohol, gum camphor, lampblack, sweet
oll, mutton tallow, turpentine, and ofl of mirbane. It is appled
with n soft camel hair brush, and requires no rubbing beyond what
18 necessary to spread it evenly over the surfuce to be blacked.

Improved Papor Bag Machine,

Charles H. Kellogg, Leverett, Mass.~The paper Is moved wlong
over a table, cut off, and then folded over n former; then the hori-
zontal bottom folders move forward and fold in the sides of a por-
tion of the tube which projects beyond the table, to form the upper
part of the bottom ; then the upper vertical bottom folder comes
down, and the lower vertical folder moves up to fold the remaining
portions and stick them to the other portions, paste having been
suitably applied for the purpose beforehand.

Improved Water and Steam Indicator for Bollers.,

William L. Carman, Belvidere, Neb.—To the upper end of a cylin-
der is bolted a cover, upon the Inner side of which are two projec-
tions. Through one projection is formed a steam port, which passes
out through the top in such a direction that the steam may strike a
whistle, The inner end of the port is covered with a valve attached
to a flout, which floats upon water in the cylinder, and iskept in
place by two guide pins. The cylinder s connected with the boiler
by & water pipe and by a steam pipe, so that the pressure of steam
may be the same in both boller and cylinder. By this construction,
us the water in the boiler becomes either too high or too low, the
port will be uncovered, and the escuping steam will sound the whis-
tle. By other construction, if the steam pressure reaches 2 point
above that which a lever Is weighted to resist, another valve will be
rulsed, allowing the steam to escape and sound the whistle. There
are also aroangements whereby the escaping steam from the ports
may give a diferent sound, and thus show by the sound whether
the alarm has reference to the water or the steam.

Improved Brush.

Charles A Hussey, Now York city.—~This invention consists In a
brush having a flexible handle for containing the mucilage, with a
discharging tube through the neck of the handle, and a metallic
shicld or cover over the brush, which scrows tightly to the neck.

Improved Washing Machine,

John F. Bassett, Limestone, N. Y.—In this machine the rollers
between which the clothes are passed, are reciprocuted longitudi-
nally, =0 that the clothes are subjected to both o rubbing and rolling
pressure. The improvement relates particularly to the means for
adjusting the spring pressare on the lower roller.

Improved Pump,

George W. Hooper, Greene, Me.—This invention consists of pack-
ing for the piston rod, composed of a metal thimble ftted snugly
to the rod, and held so s to accommodate {t to the piston by o lea-
ther diaphragm, in which the thimble is fixed so as to be movable.
The invention further consists in the construction of the end
pieces of the oylinder which forms the cylinder heads, ways, or con-
dults for the water, and seats for the valves, and in the means for
fastening the valves to the said seats, by passing the flexible end of
the clastio face of the yvalve through a slot in the top of the said end
picces.  The pump handle {s aroarged ina pivot block to shift for-
ward and backwand, to regulate the stroke to the depth of the well,

Improved Boot Leg Turnlug Machine,

David Bissell, Detroit, Mich.—In this machine a pulling bar is
operated Inslde of a tube on which the leg is drawn, and a pushing
baris operated on the outside, to turn the leg over the end of the
tube. Tho sald bars move simultaneously in opposite directions.
The lovention consists in devices whereby the mechanism may be
worked In the way most patitml to the operator, also to avold the
shock and strain on the machine caused by the suddea stopping of
the crank. The machine may be worked by hand or power, and be
readily changed from one condition to the other, and smaller
logs can be turned on the machine than (t bas been possible to tarn
as 1t has boon herotofore made.

tmproved Sheep Sheoars,

Junes L. Smith, Tuscols, T1L—This invention consists in a guard
placed on the Inside near the point of one of the blades of sheurs,
to shleld the skin und guide the shears (n the operstion of shearing
shoep or other antmals

Improved Watceh Key,

John 8 Biroh, New York city,~/T'his s o watoh Koy wdjustable to
square plvots of differont sizes, to enable tho koy to wind any watoh.
Tho koy (s wade (0 two pleces, the upper ends of them belng fus-
tonod (n n solld handlo ; the lower ends are bored out to rocelve the
squaro plyot; and the distance apart of the lower onds s ndjusted
to any slzo of pivot by a screw which passes through thom and
ontors i nut on the other side. The head of the sorew s conoave
underneath, and rests on ono aide 0w slot In the Jaw of the key,
This n to be an excollent nventlon In 11 Uoe, belng made of

The sald wheel for that purpose Is ftted detachably in n nlullod
lover, and the gulde Is Atted adjustably in the dlot of the lever, to

adjust to the wheels of different slzes,

tho finest hardened steel to ensure durability, and is the result of

olght yours' experiments on adjustably watoh keys, of whioh My
Diroh is the original Inventor,
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xoellont and convenfent forge. It worke eaxy and with
‘but 1ttle notse, And thie power bolng applled with  lover
18 cah be worked without Interfering with the manipuls.
*w;upnm BN e

N oo A very usoful tool for work
| M*mm 0ol for work on
~Veryrespectfully, your obedfent servant,
[Stgned) EDWIN FITHIAN,
Chlof Enginocer, U.8. N,
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ftted with the Miniature Eleotrio Telegraph. By touching
Ittle duttons on the desks of the managers signals are sent
to persons In the varfons departments of the estabiish.
ment, Cheap and effective. Splendid for shops, offices,
dwellings, Works for any distance, Price M, with good
Battery. F. C. Beach & Co., % Broadway, New York,
Makers. Send for free fllustrated Catalogue

For besy Dios, and Frult Can Bligs
& Williams, cor, of outh aud Jay, Brooklyn, N, Y,

Buy Boult's Pancliog, Moulding, and Dove-tal
Maohine, Sond for clr?:ﬂu and uu’:\"plo of work, nl.u(l)‘.’
Maoh'y Co., Battlo Oroek, Mich., Box 21,
Small Tools and Gear Wheols for Models. List
froo. Goodnow & Wightman, 23 Cornhill, Boston, Mass,
For Sale—One *“Cottrell & Daboook™ Water
Wheel Regulator, In good order—by D, Arthur Brown &

The “Solentifio Ameriean” Ofioe, New York, {8

to measure oorn (naorib? A, Multiply the depth
of the corn In inches by the length and width of
tho crib in inobes, and divide by 215042, The quo-
tient wilt be the number of bushels.

(8) M, A. B. says: The best thing for ta.
king dirt and groase off the bhands without injury
% bicarbonnte of soda, used (n place of sorp.

(M I, R, M, naka: How can I enlenlate the
#pood of i tenin of pulleys? A, Proceed as in vul-
gur feaotions, placing the number of the revolu-
tlons of the prime moyer a4 tho numerator of o
compound feaotion, and the diameter of each of
thodreiving whools In fnohos also a8 numomtors,
and tho diameters of each of the pulloys In inches

.Tﬁl’ H. K. aska: Can you give me a rule |

—

(24) W. P, asks: 1. What size of engine
would It tuko to run a bont 16 foet long at the iy
of 8 miles por hour? A. Make theoylinder 214 x |,
2. I have a boller 33 inches high x 15 inobhes diame-
ter, carrying from 40 Ibs, to 50 Ibs, pressure
square inch, Would It be large enough? A,
boller 4 too small for the spoed.

(25) H. J. asks: 1. Will an engine having s
oylinder 8x6 Inchow, stoam pressure of 00 Ibs,, run.
ning nt 800 rovolutions per minute, with u out-off
nt B4 stroke, do to run o eiroular saw 6 inches In di-
ametor with? The fly wheel of the ongine Is 24
inches, and the mandrel pulley 6 inches, In dipme-
tor. A, The ongine is quite large enough, 2, My
bollor s 13 inohes In dinmoeter by 6 feet In length, i
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Business and Personal,

The Charge for Insertion under this head (@ §1 a Line.

plain oylinder In form, Is it big caough? A, No,
What will take the stains of varnish or paint off
marble? A, Try o paste composed of soda, prm-
foestono, nod chalk.

Where Is the best place to put exhaust stonm (n
mullage with some refined sugur dissolved | a smoke stack, at top or bottom? A, The top,

(26) 8. E, P, asks: How can [ remove rust
from Jolnor's tools 7 A, Use emery and oll, with o
pleco of wood. This also answers 8. AT,

(27) W. W, gays: I have a small upright
engine, cylindor 4 inches diamoter by 6 inches

Co., Fisherville, N, IL.
For Surface Planers, small size, and for Box

a8 donominators, and procecd by cancelation.

(10) A, E. 8. asks: How can I paste news.
Comer Grooving Machines, send to A, Davis, Lowell, paper olippings into o serap book without the

Mass
. leaves curling up and warping? A, Uso agum
Hotohkiss Alr Spring Forge Hammor, best in the armablo VIR s i .
market, Prices low, D, Frisble & Co., New Haven, Ct, In it

wf" wﬂnm"ﬁ"n"““" ln e m:’.dwb (11) A, B. L., nsks: How can [ make a wash
ment, nlon Iron Mills, Mttaburgh . for . B3e My : ) 3 .
,wmm#wmw Ithograpl, &c. g 2 Ing crystal? A, The sodn ash and goda erystals of
: = | “Book-Keeping Simpliflod.” The whole systom | COmmerce are used for this purpose, and you conld

Magie Lanterns, Stereopticons of all slzes and | o few pages. Cloth, $1. Boands, 7 conts. Sent, post- | Dot make them on a small scale to advantage.
p Joes, for Darior Entertaloment and Public Exhibitions. | natd. 1. B. Waggener & Co., 44 Walnut §t,, Philadel-

Pays well on small fnvestment. Catalogues free. McAl- | phia, Pa., Publishers ** Waggener's Trial-Balance Book.» | (12) C. nsks: Is there an animal general- | stroke. Would it do to run an ordinary row boat?
Uster, Man'f'g. Optician, &3 Nassau 6t N, Y. Faught’s Patent Round Bralded Belting—The | ¥ ¥00Wn a8 the sea otter? A. Yes. It isfound [ How fast would she go, and what would be the best
Flootwood Scroll Saw, with Boring Attachment, | 8est thing out—Manufactured only by C, W. Arny, 301 & in the Northern Pacific, kind of propeller wheel to use? What kind of
for all descriptions of light Seroll Bawing. See adv't,, | ¥ Cherry 8t., Philadelphis, Pa, Send for Ctroular. (18) 8, says: I rend'nn article on the bene: | boller would be best? Would it be necessary to
poege 155, Trump Bro's, Manufacturers, Wilmington, Del. | - Temples and Olloans, Draper, Hopedale, Mass, | ficial offeots of glycorin in bollers, T tried the ex- | have n counterbalance on the crank? A, Your
ForSale—No. 6 MoKengie Blower; cost $500; used [ For Solid Emery Whools and Machinery, send to periment, and tho result was the revorse of bene- | eogine s lnrge enough for a boat 25 feet long, with
two years, Price $30. Entorprise M'f'g Co,, Piifla., Pa. | the Unlon Stone Co., Noston, Mass. , for eireular, flolal, We got rid of most of tho earthy mattor ;)l"msl;;?lll:rhm l;nolms in dlnmostﬁl:nd a boiler from
Moohaaical art in Patont Cases. 1. D. Stetsos by using a surface blower, but the glycerin had 0 chos in dlameter. e slight counter
vy Flanas s Mascher oo haad) wanted. | 3 Yok, ™ | the effect of depositing the earthy matter in a hard | balance may be put on,but it is not a matter afany
g Toale, Charleston, S. C. Al Fruit-can Tools, Fermeute, Bridgeton, N. J. | crust, and the surface blower showed clear water in | great importance,

Dry steam dries groen lumbor in 2 days, and is the
oaly Cheap House Purnace, 1. G. Bolkiey, Cleveland, O,

ittt it SN A 3 s s

i
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Housekeepers, House Furnishers in Tin, Tinmen, [ Peck’s Patent Drop Press. Still the best in use, | the boller. A.The uscof glycerin, asasolventfor | (28) G. asks: What amount of sulphuric

I3 send Postal Card to J. B. Adbe, Providence, R. 1. Address M{lo Peck, New Haven, Conn. the salts in impure matters, has been recommended | aeld will it require to entirely dissolve 1 Ib. 2ine?

[ } We have had continuots business rolations with | Genuine Concord Axles—Brown, Fishorville,N.H, | f0r cleaning woolen fabrics, but your cxperiment | A, For ts complete conversion into sulphute of

¢ Geo. P. Rowell & Co. for botween throa and four years, |  Spinning Rings of a Superior Quality—Whitins- of itsuse in steam bollers Is the first of which we | zinc, 1 Ib. of pure zinc requires 134 Ibs. of sul-
. and have found them bonest and prompt in every In- | ville Spinning Ring Co., Whitinaville, Mass. Send for | 2AVe heard. [t is possible that, by blowing off

phuric acid of specific gravity 1-84=66° Baumé at o6
from the bottom, you might get rid of the deposit. | Fah. 2. What volume of hydrogen gus will the
Weshall be glad to hear further on this matter | mixture give off 7 A. One pound of pure zine, by
from any of our readors who can communicate | its reaction with hydrated sulphurio ack!, will -
erate about 40 gallons of hydrogen.

(20) C. 8. R, nsks: What is the causeof the
bursting of water bucks 2 T'wo such accidents oo-
(15) J. B. 8. nsks: What is the best way of | curred lately. A, There was probably lee in the
polishing holly wood 7 A. Use a white shellac var- | Circulating pipes, =o that the steam which was
nish. formed could not escape. Under such eiroum=
(16) J. H. asks: Is the Pacific Ocean higher stances, fire shiould never be permitted in R Fange.
than the Atlantio at the polnt where it is proposed | (30) K. K. asks: What would be the differ-

Persons 7 g & widespread vensare In

sdvertising wounld do well to communicate with G. P, R. Powor H: A
by ammers and Dolt Fo Maohines—
& Co., 41 Park Row, New York. They have nnusual file | vyn, sizas of theformer and two of lh?li::ir. guaranteed
cllities for the tranmaction of kuch buslness.—{ObAerver, | yy¢ most economic tools of thelr kind known. For price | 0¥ Information.
Fayetterille, Tena.) and cuts, eddress 8. C. Formlth & Co., Manchester,N.H. | (14) J. K. asks: What constitutesa yard of
Thomas’s Fluid Tannate of Soda never falls to| Hydraulic Presses and Jacks, now and second | plastering? A, Nine square feet of surface.

remove Scale from any Steam boller; 1t removes the | nand, Lathes aod Machinery for Follahing and Bafling
scale-producing material from all kinds of water; cannot | Metals, E. Lyon., 470 Grand Street New York.
»
125 to connect them by a canal? A. No. ence betweon the pressure necessary to explode n
(17) W. R. B. says: In Dick's “Practical steam boller from the inside, and that necessary to

injure Boller, as It has no efect on fron; saves 3 thmes Ity
f cost both in Fuel and repalrs of Boller: increases steam-
W ing capacity of Boller; has been tested In hundreds of
: Bollers; has removed Bushels of Scales (n single cases.
|
3.P.S. can utilize old rubber as described on | Astronomer " isa description of Rogers' achroma- | STuer OF flatten it from the outside? A. In the
p-349,vol. 25. Galvanizing castings is described on p. | tic telescope on a new plan. It consists of piacing | o <0 & PR TOon Nm“? » Wm‘;w’ cylindri-
346, vol. 5L.—A. L. and others will find a recipe for | a small compound lens of flint and crown glass in [ oo 0 m’;ﬂ"“‘“&m would rupture it is
a blackboard cowposition on p. 91, vol. 3.—S. A. | & small partof the cone of rays of a large crown o X e strength in The. per

It is tn Barrels 50 Ib., % Hbls, 230 1b,, ¥ Bbs 13510,
M Price 30 cents per Ib., Jess than ¥ price of other prepan-

H. will find a formula for proportioning cone pul- | glass objective, and thus correcting the rays, en- :.qm.hm‘: ;:mdlﬁ?(m h:;,n ::m. ;n’ e !ch "
leys on p. 100, vol. 25.—F. P. can keep moths outof | abling a person to use a large crown glass objoe- : 11,000 (thickness in inches)®+

it tions, and superior to all others. Address onders to
clothing by the process given on p. 225, vol. 2i. | tiveand making it achromatic by the small com- dismeterin inchexxlongth tn'teet

g; N. Speacer Thomas, Elmira, X, Y.
f Tin who have wastestri
(31) B. R, asks: Can ice be torn off a dam
139, voL 20.—T. & L. will find directions for puri- | convex lens, of & Inches dinmeter and about 100 | by powder? The fce 8 15 fnches thick and the

sample and price lst,

s, ploces,
or round hlanks to sell, address—giving stzes—Norton
y Broe., M & 4 River 5t., Chicago, 1N,
|
¥

$2.000 in Premiums ; Stamp for Cirenlar, Thomas
Bchofeld, Grass Valler, Cal,

For Sale—The entire Patent or State Rights for | [nketains can be removed by the methodgiven on | pound one. 1. I have n good crown glass double
the best Muste Leaf Tarner out. Wil turn back, for-
ward, Dal Sig , or Da Cspo, without using the hands, | P

N
: {1 Address J. T.. Birmingham, Cona, (P, 0. Box I.) fying rancid butter on p. 119, vol. 3).—J. D. V. Jr. | inches focus. What should be the size, shope, and | water 12 or 18 foet deep.  A. We advise you not
1l See X. F. Burnham's Turbine Water Wheel ad- | Will find a recipe for bronzing brass nnd copper on | focus of each of the lenses forming the compound | to attempt this kind of blasting, unless you have
1 vertisement, next week,on page 199, p. 831, vol. 20.—S. M. can bleach cane juice for sugar | one;to produce the proper correction for the above | had some previous experience.
'_ Wanted—Traveling Agents, to appoint Sub- | by the method given on p. 31, vol. 30.—0, K. will | mentionedlens? A, Plano concave of double (82) J. H. asks: 1. How are red mortarand

h Ageats, or Canvasers, everywhere, Address E. F. Lan. | ind directions for making rubber stamps on p. 154, | dense flint, of 214 Inches dinmeter, 346 inches radi- | 40 v ortar made, for laying face bricks
dls & Co., Lancaster, Pa. vol. §.—8. A. T. can fasten paper to bruss by paint- | us, and plano-convex of plate glass same dimen- | yeo o0 1« made ,.:,'b,- mwmm.m
Zero- tor with Water Cooler. Best in | ing the brass with ofl paint,letting it dry, and using | sions. 2. At what distance should the given com- | o nortion of Spanish brown, and black by Jamp
the World. Send for Catalogue. A. M. Lesley, 224 W. | common glue. (This answers H. H. R.) Lead is | pound lens be placed from tbe object glass? A. black, but neither Is sufficlently permanent to be
234 street, New York. readily run into plaster molds. A recipe for a sol- | About 60 inches. 3, With the compound lens ad- | o giepaotory, 2. Is fresh water better than st for
For Sale—Engine 2xélé—1¢ H.P. Will send photo. | dering liquldis given on p. 43, vol. 3L—W.S.will find | Justed, what would be the entire focus of the In- |\ oyine mortar in winter?  A. Puro water Is bet-
A. R, C, Destist, Liscoln, Ill. Very cheap! directions for galvanizing iron on p. 12, yol. 3. | strument? A. Twelvefect sixinches, 4. Areyou | oo ¢pan salt water in any weather,
3 The Lester 01l Co., 183 Water St,, N.Y., Exclusive | Rubber can be fastened to wood with glue.—T. R. | acquainted with any teleacope on the above plan, | 00 0y 000 v o o0 Bere:i rigl
Masufscturers of the resowned Synovial Lubricatlag Ol | g iy nd » recipe for transparent yarnish on p. | and is it satisfactory? A. An inch dialyte, by bu(ild! e e lo‘m:)sgvc‘:t na certain
The mout perfect aad cconomical lubricant in exXIence. | 1y ooy 37 which will do for making cloth sirproof. | Plossl, of Vienna, divided ) Corone, distance 06", :In:'tlu o g lron.pl m’ ';\:;rp:onﬂ‘:;

) BSend for Circular. .
! Senm apd Water Gauge and Geuge Cocks Com- | ’: B ‘,':l" gy 'orl'l;:“lf fr';{"’_“l‘lmg"zm;‘ (18) 8. G. 8. agks: If the daily motion of | gperation should be reversed,and an attempt made
biued, requiring only two holes 1n the Bofler, used by all |8 Safety valve on p. 107, vol. 3l—A. E. A.can | ihe carth were to coase, would all the loose bodies | 1o cool the ntmosphere at 90° by cold water at i
Doller makers who have seen it, $15, T. Holland, 57 Gold ;‘Tﬁ?":ﬁ:;"% "‘:l‘ﬁ‘ :31 mm a: ‘;:;‘ on the surface fall into space # A. No. temperature of 35%, provided the clrculation were
| B, New York. 2 0% VOL FL-=X+ R 3 ~ kept up, 1o what d of temperature could the
> ; — 10) J. C. C.asks: Where is the best place | *°Pt Py DEROo periure

Millstone Dressing Dismond Machines—Simple, | i08 wood by steaming on p. %, vol. 1. \.-M. 3 to(hmlcather:nometer to nscertain the heat 31' the | Atmosphere be reduced? A. This question can-
eflective, ecopomical aod durable, glving universal satls- | and others are informed that no preventive for not be answered except by experiment
sction, J. Dickingos, of Nasaa St., New York. boilerscale can be recommended uniess the nature | atmosphere? A, If jtis desired to know tho tem- 80 J. 8. asks: p' 4 X

Position Wanted in & Machine or other Mechani- | of the mineral deposit is known.—W. M. ought not | peratare of the surrounding atmosphere, thefo-| (34) J. §. asks: How much water can be
es Works—preferably Steam Engines—ss Foremas or As- | 1o try and remove cancellng ink from postage | strument should be placed in some shady spot, | bolled away in 10 hours in a vat, 5by 12 feet, with
{ stant, by 8 practical Machioist and experfencod Mechan- | stampe, ns it may lead to fraud.—J. F. H. will find | protected alike from the direct rays of the sunand 114 tnch pipes Infd olose togethor over the bottom
1 feal Engioeer sod Dranghtemsn. Address Prask ., Pond, | 4 recipe for Babbitt motal on p. 384, vol. 20.—E.T. | cooling drafts of air. If exposed to the divect ra- of the vat, with steam at6d or 70 1bs. per inch? Al
M. E., Woonsocket, B, I. D. will find a description of artificial pearis on p. | diation of the sun, the (nstrument {tself will be- | 1t will depond upon the arrangement whother you
Y 204 Hand Engines and Boflers for 8ale at Low | 250, vol. 30.—J. H. R. should consult a dictionary as | como overheated (the waterials of which it is com- | boll away 25 or 5 per cont as much water as you
s prices. Address Junfus flarris, Titasville, Pa. to the meaning of words in common use—A. A. | posed being better absorbers than the surrounding | have steam.  With a good apparatus, you may cal-

An ol established responsible Houso wishes, in | will find a rule for caleulating gears on p. 187, vol. | air), and the consequence will bo that the thermo- culate to evaporate § of a galion of water in the
connection with thetr different Enropean Ofces, 10 1ake | oq ¢ 1 v will find full descriptions of solder of | meter willindicato the tempemture of the materi- | vat for every gnllon of water evaporated in the
the exclusive Earopean Agency for first class special Ma- | o000y o300t thireo issues.—P, 8.oun Join his | als composing It and not that of the air. The indl- | boller.
chinory, Ouly established firos, who can guarsntee thelr water spouts with watorproof glue; see p, 61, [ cations of cheap thormometers are never abso- (55) 8. (G, says: Suppose a water tank, 8x10

ware, need sddress D, & W, Box 2620, New York, rrect
! Por small size Screw Catting Enging Lathes ana | ¥4 3 qu‘a,lyoo iy x5 feot deop, 1s placed on top of & house, 1,0 feet

! 4 Drill Lathes, sddress Star Tool Co,, Providence, 18, 1. (1) 8. A. T. asks: How can | cement a (20) P. E. R. nsks: How can I oement gloss | from an englne house, what kind of an indicator
W. Oampbell's Belf-Acting Shade Rollers. The | porcelain mortar? A, Uso o mixture of black together, to withstand the action of electro-plating | would be best to show how much water there s in

! ¥ K polutions? A, Try n solution of shollac fo aleobol, | the tank? A, Put up a stand pipe, say ono Inch in

2L Trade supplied, 7 Center Street, New York, Japan varnish and whito lead,
f Send for Mustrated Clroular—Now principles of | (2) W, B. B. asks: Having a good violin, to evaporatod to the consistonce of a thick paste. dinmoter, In the engine house, and copuect (t at
vesacis—speed (07 vt ¥ ’ bottom with the pipe running from the pump 1o

o wnd power mved. | i nrove ft 1 removed all polish and paint with al-
How can T restore | to run a sewing machine or saoall lathe. Would g | the tank. Enlarge the upper part, which must bo

C. 1. Jeuner, Brockport, N. ¥
nlag " RIS 96 cohol, which spollt the tone, 2
For Bale, or Partoer Wanted for Patent on Canal | 7§ make coarsely powderod copal and giass, | 34x136 inches oylinder, 20 or 30 1bs. pressure, apd | 0 8 l"""lh"m’ the tank, so s to Inhodm:“ﬁho::
300 or 400 revolutions per minute, bo Iarge enough | CODNCot this float by a cord over a pulley,

Boat Propelier, Address G, Heydrich, New Ulm, Miun, 1 (84 01 pint b
each 4 oz=., alcohol (B4 over proof) | piat, camphor SaBtadior ta Wiin w. Authe wal

O R A R e 10 this pipe will stand higher, when pumping, than

(22) H. 8. P, asks: 1. What would be the X, 1t will ocessary the P
horse power of an engine, with a oylinder of & 'l:; ::::::o w: M‘::n Co S e

Inches bore by ¢ inches stroke, running ot 30
(80) F. 8, says: 1. Plesse give me a rule for

strokes per minute, with 70 1bs. of steam ¥ A, It Ay ¢ sy o
. 7 § only would develope from 4 or b horse power. 2. Would | fnding strength of & boller w Aameter
Price only $350.—~The Tom Thumb Electric | coal? A. Cosldust. The texm Is commonly ap- shioll aod thickness of fron are glven. A, For a

Telograph, compact working Telegraph Apparatos, | plied to the dust formed in cutting out coal in tho | it do torun a ciroular saw 15 Inches in diaoter
h*:m making magnets, the electric Nint, mlne"o'l“ch {s frequently piled In heaps at the | through two inch onk plank? A. Yes, 3, How largo | stugle diveted fron boller, the safe working stmin,
iviog slarmd, snd varions other parposes. Can be put1s | bive pouth, abofler would this ongine require? A, Make a | in pounds per square Inch, may be found by multl-

(21) G. A. N, says: [want a small engine,

Millor's Drick Pressee for .L‘]D:uri“;. brick. 140z ; heat In & water bath, stirring froquently
‘ Factory, 99 South Fifth Sireet, Prlladeipbla, Pa. untl] the solution s complete. When cold, decant
“w";’" h‘;‘mﬁmﬂhﬂ: :‘.',': tho clear portion. This is an excellent varnish for
,. 1shed Engine Lathe, 1 feet M any musical Instrument of the violin species.

ther particniars, call on or address Clark, Smith & Co.,,
¥ort Plala, X. Y. 3)J.J. D. asks: What is meant by slack

by sy Jad, Includos buttery, key, and wires.
pecked and sest to all parts of the world on recolpt
Y. C. Beach & Co., 20 Prosdway, New Yark,
and Orgsn Wire Work of all kinds, Valve
: Pins, 1ron sod Brase Fiolshing Nalls, &c. &e.
The Hetder Machine Co,, Wolcottyilie, Conn.
Works, Indianapolls, Ind., for &
Photograph of helr 3 tnek, Eagine Lathe, -
Wash Now Btyles, Marble Tops, can be
Prices vary low, Bend for s cata-

i

, | ndd 2 gallons clarified oll, boll for & bours until

(4) F. O, asky: What metal is best for ma.
king csndy molds? I want o find one that cools
quickly. A. Tin molds are commonly used. Dust
thom with powdered sugar to prevent the adher-
enoo of the candy.

(5) C.F. F. asks: Which is the front side of
amill dam? A.Tho side which tho water runs to,

(6) D. G. K. naks: How can 1 propare coach
varnish? A. Fuse 8 [ba floe Afrioan gum copal,

bollor with 00 or 70 square foot of heating surface.
4. Will sn upright bollor last as long as a horizon-
tal ono? A, Upright bollers, whoen well made, sro
quite servicoable,

(23) P, B. ssks: 1, What is the average
welght of frelght locomotives ¥ A, Thero is a very
groat varioty, an uvernge oxample belng somewhat
ws follown: Wolght, 60000 1bs. 2. What is the Q)
ametor of tho drive wheels? A, Five feet. 3. What
Is the length of tho stroke? A, Two foot. 4. What
s the dlamoter of the eylinder? A Sixteon Inchos.

quite stringy, Mix with 334 galloos turpentine, and
straln,

5, What is the weight of an avergo freight oar?
A. Bight tuns,

plying the thickness (o (nohes by 7,000, und divid-
{ng the produet by the dameter of the boller v
fnobes, £ Would It make any diffurenes o tho
working of nn epgino which end of tho bollor !
took the steam from, or at which ond I let (o
tho feed water? A, Ordinacily, no.
Are large mill saws tempered aftor they a0
mado? A You
hall,

(B 8. D K, says: We haven

bullt of brick, 50 feet square and 20 foot Tho
roverboration (s so great as to make it very dis-
grecablo to spoak In, cansing confusion of

What 15 the best remedy?  Will wires do, and how
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ro thoy '_a? A.:::u:twln(olmpmu
the noousties halls, of comparativoly re-
_pont date, and §s not suMolontly oxtended (o the

number of reportod experlmonts to warrant a vory
groat dogreo of certalnty In asslgning ofther tho
wleon of tho wire, thuir distanco apart, or thofr ox. |
not looation.  Tt1s genorally thought bost to place
thom In front of the vertioal wall opposite the |
spoaker, about b inohes from tho will and 6 fnehes
npact, extonding vertioally from tho floor to ool
Ing. The object bolng simply to broak tho wive |
Of sound, ns small o wive will answor ax s oonslst- |
ont with strength.,

(38) J. G, R.asks: L Would it be practica-
ble to bave the telegraph wire within 1§ {noh of |
thewood at every pole? A. Yes. 2, What is the
smallest distanco that will work woll? A Any dis
tance if they do not touch. Air is an lasulator,
and galvanio olootricity will not pass through it
unless some other substanoo s prosent. It is botter
10 keop the wire at some distance from the pole on
acoount of snow or leo forming a conneotion be-
twoen tho wire and pole.

(39) G. W M, asks: Is coment pipo much
used fornqueducts for wator supply ¥ When lald
entiroly bolow the aotion of the frost, and bodded
in clay, would it be durable and not lkely to be-
come leaky from omcking or othorwise 7 What
thickaess should three-inch cemoent pipe be to con-
duot water under a head of 30 feot? Would suoch
a pressure be likely to produce leakage by filtra.
tion through the pores? Which would bo most
ceonomical In the beginning, and less lable to
further expenso for repairs, to make the pipe in
short joints before laying it, or to lay the cement
in its final bed in & plastio state, forming tho hole
as fast as tho work progresses?  What Is the pro-
cossof tho latter montioned mode of laying pipe ?
What are tho Ingredients requived, and thelr pro-
portions? A, Coment pipo {8 principally used for
drainage and very seldom for supply, oxcopt whoen
the curront runy to a grade without filling the pipe,
and 5o not undor prossure. A notablo Instance of
a cament conorete pipe is that of the Vanne nquo-
duct, thirty-soven miles In length, for supplying
water to the clty of Parls, This aqueduct has two
and o half to threo miles of arches, somo of them
fifty feot in hight, and cleven miles of tunnols,
whioh, with the aqueduoct pipe, are all constructed
of bbton Colgnot. Tho ppe is circular, 634 feot In
interior diamoter, with a thickness of 0 Inches at
tho top, and 12 inches at thesides, at the water sur-
fuoe. It bas proved to be impermeable to water.
Dut coment plpo of small size, bedded in the carth
i muoh too Hable to be broken by unequal press-
ure, cnused by the washing away of its support, to
Lo safe under ordinary clrcumstances,

(40) J. D, M. nsks: What is the capaocity of
n oylindor 6x8 Inohes, carrying o pressuro of 50 Ibs,
to the inch, and making 200 revolutions ?

A, Aroa of plston In square inches »e

Multiply by steam pressure 50

14135

Multiply by twice the length of strokeinfeet 133

1,818

Multiply by revolutions per minute 200

Divide by 33,000 | 363,000
Horse power n+

(41) W. W. F.says: 1. In a church are two
furnsces for heating, which can be made to draw
only when the atmosphere is in strong motion.
Two large coal stoves have been substituted, with
8 inch pipes running the whole length of the
church. These also operate the same way. What
is the reason? A. The draft Is checked by the
greatlength of horizontal pipe, and most probably
by the small size of the vertical fiues likewise. The
best conditions for draft in such cases are the loca-
tion of the former at the bottom of the vertical
flue, with little or no horizontal pipe, and the size
of the flue being sufficient for the work it has to
do. One of the worst conditions is that of a hori-
zontal pipe running in a direction contrary to that
of the strongest and most prevalent winds; and

pipes from a furnace. The furnace therofore
should be placed st the windward end or side of

presoribed rule for the sizo or shape of flue? A.
No graduated scale for the size of flues has boon
Indicated, but 12 by 10 Inches or 12 by 12 Inches
ought to be sufficient In a case ke this,

(42) A. B. A, asks: In there any process by
whioh freokles can be removed from the fuco with-
out injury to theskin? A, A good lotion s mado
of : Dichloride of mercury 6 grains, pure hydro-
ohlorle acid (specifio gravity) 1 fluld drachm, water
(distilled) 4 pint, mix, and add of rectifled spirits
and rose water, each 2 fluld oas, and glycerin
100

(49) J. M. sayn: I have s boiler 1 foot in
dlameter and 21 inches long, with 14 flues. The
firebox and fuos get choked.  What s the cause
of it? A. The flues are probably too stmall for or-
dinary fuel. Try charconl. The power of your
seam engine depends upon the stesm pressuro and
speed, which you do not mention.

(44) 0. A. naks: Would a room, partitioned
off It & collar, do to store foe for summoer use? If
#0, how must J armnge 1t? A, You can make an
foe room In your cellar that will most likely pre-
sorve low, If the space you can devoto to that ob-
Jout bo Lirge enough, loe will keep bost when
inn solld mass, and a cubo of 12 feot
will bo found to be buest for family storage,
not more than one half of this
roquired for use In one season.
Inoh uprights, 2 feot apart, around the
the odge 1o the wall, and lno thom with
Ol In the spaces botwoen

uprights with dry sawdust, and construct a
ot protection on the celling of the roowm.
the ground with shavings 8 inches doop, and

i

Seientific American,

to drain to one side, and provide & drain (o onrry
off thewater. Also provide ventilation from the
top of the feo room. Put In adoubloe door at the
entrnoe, and provide n sawdust mattross to 1l
the spieo betweon them, making the inslde door In
Mootions to take down from the top. A SPREO pir-

tHloned off outside of the loo room ohn bo uked gy
N oold closet,

(45) Q. asks: Are there any Ingredionts
that can be malded fnto artificial vtone for bulld-
Ing purposes, that will stand the action of the

¥ A. Artificial stoon, made in the manner
you rofer to, s manufactured by three or four
companies In this city and clsewhore; but thelr

,comb(n.don of ingredients is in cach case pro-
i teoted by a patent. The peculiarity of vach con-

sists in its use of sowme cholee and noted cement as
A basis for its composition, and upon this thelr
sucoess mainly depends. One of these companies
uses the hydmulic lime of Teil, and another Port
land cement, and great care s taken to wash the
sand perfectly clean and to cause the combination
of the sand and cement to take place under the
best conditions. This is sometimes done under
prossure.  The operations of these companies are
now very extensive, but thelir proocsses are mainly
concealed from the public, especially the polnts
whereln their peculiarities consist,

(46) P. M. J. M. and many others.—We do
not know of any rule for determining tho horse
power of a bolfler.

(47) 0. D. B. says, in reply to G. M. B, (who
nsks: How can I construct a receptacle in a gnrrot
for water from the roof of a house? It must not
lot the water bo frozen in winter, or spoiled in
summer) : My garret being sufficiently tight, frost
doos no harm. For my tank I used a poor grado
of 1} inch pine, sawn into strips 214 inches wide,
all pleces of equal length. 1 took ono thickness of
matehed 134 stuff for the bottom, and then lafd on
tho strips around next the edge of the bottom,and
nalled each layer, breaking joints at the onds, un-
til the requisite hight was reached, thus making a
o tank needing no tongues or grooves. If it I8 to
bo over live feet high, saw the strips 23{ or 8 inch-
o4 wide, Haviog lined the tank with sheet lead,
the water was taken from the roof, und (through an
olbow and conductor pipe of galvanized iron) was
discharged into the bottom of the tank (the coa-
ductor being in the tank and reaching to the bot-
tom) ; thus each successive shower moved all the
water in the tank, stirring it up and causing the
surplus or overflow to pass on to the main house
clstorn. The more roof water that can be conve-
niently turned into the tank the better, for the
supply is thus kept constant and the changes are
more frequent.  A. Wounderstand our correspon-
dent's plan of building a tank to be something
Iike that of erccting a log house, with the strips he
refors to overlapping each other at the corners,and
the whole wall nailed down (nto each other us the
walls rise.  We do not seo the nooessity of multi-
plying the number of jolnts to %o great an extent
as this plan {nvolves, and think there Is less labor
required to be expended ou the ordinary stylo of
tank. When the tank is high, & cradling of slight
scantlings will be necessary to bind it together and
sustain the pressure of the water, In efther case,

(45)J.B.B.asks: Please explain the construe-
tion and mode of working the automatio telegraph
fostruments (o use in many brokers’ offices of New
York and Philadelphia. A.There are many kinds,
In one of them a type wheel contalning letters Is
propelled, step by step, by elootro-magnotism,
and another wheel containing figures is propelled
in a similar manner. The printing ts done by a
third magnet,which attracts an armature attached
to a lever, the distant end of which brings the
paper against the type whoel.  I'he paper Is moved
along by the movement of the lever,

(49) W.& Co. ask : What are the modus oper-
andi and ingeedients used In making electric car-
bons? A. The fine dust of coke and coking coal Is
put into a close fron mold of the shape required
for the carbon, and exposed 1o the heat of o far-
nace. When taken out, the burnod mass is porous
and unfit for use; but by repeatedly souking It in
thick sirup or gas tar, und reheating It, Itat length

¥ | soquires the necessary solidity and conducting

power. The carbon that forms on the roof of gas
rotorts is harder and better than the carbon thus
mude, but it is difficult to work, and the supply of
It fslimited.

B0y A, T, O, says: I am building an engine
of 3 Inches stroke by 134 Inches bore, What sized
boller ought It to have to runa foot lathe? A,
Make the boiler of 4 inch iron or copper, 15 inches
in diameter, and 30 to 3 inches high,

(51) A, W. P.asks: Is there any spot in
the depth of the ocean whero the density of the
wuter Is such as to provent a 50 Ibs, welght from
sinking any farther? A. Possibly.

(32) A. K nsks: What causes a conical
shot fired from a smooth bored gun to fly end over
end? A, It Is on sccount of the resistance of the
alr, since the axis of the shot Is not permancat, as
it has not been made to rotate on Its axis while
bedng forced from the gun.

(58) J M. W. asks: Is there any means of
finding gold and silver that is buried in the ground?
A. Digglog till it s found {5 the only solution of
tho dificulty.

(54) G, B. asks: What is the best polish
for handles, such as chisel handles, ote. Y A. Ordl-
nary polishing paper answers yory well,

What power have I oo my foot luthe, the driving
wheel being 2 Inches In diameter and the driven
wheel 34§ inches? The belt is 234 Inches In width,
A. You must measure with a spring balance, or
otherwise, how much pressure you produce on
tho treadle, multiply it by the distanoce the pross-
ure Is exerted in feet for oach rovolution, multi-
ply also by the pumber of revolutions per minute,
und divide by &,000,

Iy sloopers and & tight floor thareupon, arrangod

Why Is wood scasoned under water hoavier than

thist seasoned by bolling or steaming? A, Goner-
ully beeause ns much of the sap has not boen ox-
polled in the former cnso i In the Intter,

(66) R. U, asks: What s Chatterton’s com-
pound, for insulnting olectrio cablos, composed of?
A, Btockholm tar 1 part, resin 1 part, gutta percha
i parts, by welght,

(00) A. L. C. nsks: Does the perihelion of
the oarth’s orbit to the sun wlways lead the sun
In Its course among the stars, or does It ocoupy s
fixed position? A, It retrogrades slowly, moving
in & direction contrury o the order of the signs.

How do you account for the ocean waters being
salt? A, Streams carry down minerls, especially
soluble chlorides, the water returning by evapora-
tion and rain.

Will fron welgh the most when hot or cold, and
why? A. A cast lron ball at first sinks in melted
onst Iron, then floats, and fnally melts,

How much will a ball drop in the first mile,when
shot from s cannon? A. A falling body describes
in 1 second 1634 feot, In 2 18 0434, In 8 3
134, In 4 soconds 25734, In 5 seconds w2l The
United States 045 calibor bullet (charge 7 grains,
ut 1,050 yards range, clevation 3* 3¢ 157, basa
dangerous space of 76 foot, and rises 35 feet above
the line of sight at &0 yards. Initial velocity 1,90
{lmlh per second.  Pressure 10,900 1bs. per square

nch.,

I always notice that men, horses, and other ani-
mals, when running (n a olrole, always prefer to
run with their loft side toward the pole. How do
¥ou nocount for this? A, Becauso the left half of
the brain and the right side of the body (which it
Koverns) are best developed,

(57) F. E. R.asks: How many cells of a
Callaud or of & Daniell battery would be required
to silver plate small articles, such as buttons,coins,
ote.? A, Two cellsof either will do.

(68) M. D. H. and others,—TIt is self-evident
that the earth and moon must gyrato nbout their
common center of geavity, The psoudo sclence
of metaphysics consista of an (nsensible chango in
tho meaning of words during 0 course of ronson-
ing. Wo may thus prove mathematioally thatone
equnls two, that a stealght line Is nlways perpendi-
cular to itself, that a steaight line may cut a circle
in 4 points, oto.

(59) W. J.asks: How can I make a cheap
apparatus to govern electricity, so that it can be
taken in light or heavy shooks? A, Take 0 feet
of No. 16 copper wire covered with cotton, and
make a helix, and then take 1,000 foot of No. 80
copper wire Insulated with copper and make an-
other helix around the first. Connoect u battery to
the two ends of the first holix; and by rapidly
breaking and making connection with tho battery,
a current will be developed in the second coll
which can be felt by taking hold of the two ends
of the second wire. By inserting a bundle of iron
wires in the center of the first belix;the shocks will
be greatly Increased, and theamount of the shocks
can be varied by the distance to which the fron
wires are inserted in the helix. 2. Whatisan e~
ecotric circuit? A. A cirouit is made by connect-
ing the two poles of a battery together.

(60) J. T. M. asks: 1. How many men's
work is equal to one borse power? A, From 6 to
7. 2 Isan engine with Its oylinder 3 Inches long
by 1inch diameter large enough to run a half me-
dium Gordon printing press? A, It Is rather too
small,

(61) G.C. P. Jr, arks: How can I make an
electrio battery for a telegraph apparatus? A
Get some cheap glass tumblers and place in the
bottom of cach an ounce of blue vitriol. Place
over the blue vitriol a small coll of copper wire.
Attach to the copper wire coll an Insulated copper
wire extending out of the top of the tumbler (gut-
ta percha covered wire is the best for this purpose),
Geot some thick sheet zine and cut out disks of it
which will fit into the top of the tumblers, and to
the zine attach a short plece of copper wire. Fill
the glass with water. Connect the wire leading
from the copper coll of one tumbler to the wire
leading to the zine In the next tumbler, The
strongth of one cell will be one volt., Use as many
tumblers as are necossary to get what power is
required,

(62) 8. ssks: Why does the sun appear
larger at the horieon? A, It Is an Hlusion,
ouused by comparing the size of the sun with ter-
restrial objocts,

When an nuthor gives tho stroogth of wood as
100 1bs., In what dieection does he mean that the
strain sball be applied? A Tt s impossible to tell,
unless thero Is something immedintely preceding
the Information to explaln it

Why docs 0 beated msor out better than a cold
one? A, Weare not sure that this is s fact,

(63) S. H. B. asks: In it enough to test ker
oseno olls to heat In an open vessel to 110%, and then
apply a lighted mateh? A, You, It s a very good

test.
(64) J. says: I have made & small steam en-
gine (of one Inch bore and three inohes stroke) en-

tirely of lead, and so fur It runs well, Wil it be
compamtively durable, and can thore be sufficlent
power got from It to run o sowing machine? AAf
it Is run Ught, with low steam, It will probably
vontinue in order for a considerablo tme. It Is
probably quite powerful enough to drive s sowing
machine, but itls doubtful whether it would stand
the work for any long period.

(65) 8. P. H. asks: In tempering sickles for
cutting grass, to what color should they be drawn?
A. A light purple, or a temperature of about e
Fuh.

Claret wine poured into a tumbler of water will
penotrate the water and mix; but If a plece of
bread s put into the water and the wine poured
{n, the wine will float on top of the water, part -
ing absorbed by tho bread. Why s this? A. We
think this experiment can be performed without
the bread, If carefully managed,
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(06) F. anks: How many barrels of water
per foot in dopth wil) clsterns 7 feot, # foot, f feet,
und 10 foot In dlametor contaln rospectively 7 A
Multiply the square of the dinmeter by the decl-
mul 18, Thus the elstern 7 feot in dlnmeter oon=

taing for oach foot o dopth 40 times 04186 or =114
burrels,

(067) WL S, P, ankn: 1, Tn u 400 barre] water
tank, 10 foot square by 10 feet high, muade of 3 Inch
plank properly braced and bolted, ns strong and
useful a8 o round tank of 16 feet diameter by 12
feet high, made of staves 244 inchos thick and prop-
erly bandod? A, Yes. 2 If the square tank were
cased inside with the lightest make of sheet zine,
or galvanized iron, would it be better? A, Yes.
3. How long would it last ax a watertight vessel
with more or s chalybeate or jron water In it
and exposed to the alr? A, From a fow months
to several years, according to the condition of the
wood. &. Would an fron varnish (distilled coal
tir) bea protection o thelron orzine? A, Yes.

(68) J. H. M. says: A friond states that, if
it were possible for a man standing ina onr 100
feet high, moving at the rate of @ miles per min-
ute, to throw an Iron ball steaight up 10 feet, it
would drop exactly in his hands. 1 contend that,
while the ball would descend In a stralght lUne,yet,
in the time required for the ascent and descent of
the ball, the car would have moved a mile for
every gecond from the place where the ball sturted,
so that by the time the ball reached Its starting
point the man would be too far away for it to drop
into his hands. He also says that, if he was stand-
ing on the roof at the rear end of the rear car, and
I should be standing on the platform of the same
car exactly underneath bhim, the car going at the
same rate of speed as before, and he should drop
this iron ball, it would strike me. I contend that
by the time it reaches my level [ would be as many
miles from it as it occupled seconds In falling.
Which is right? A. Your friend Is right, if the re-
sistance of the air can be disregarded.

(69) W. L. D. asks: When it is noon on Fri-
day, at Greenwich Observatory, London (longi-
tude 0), is it Friday or Thursday midnight, at oppo-
site (longitude 180°)? A. Looking at the south pole
of aglobe, the day of the month Is one later at all
places between meridian 150° and midnight, count-
{ng toward the left, than between 15° and mid-
night, counting toward the right; that is, itisal-
ways later at the first meridian than at any place
in west longitude, and earlier than at any place in
east longitude,

(70) M. says, in reply
to M. B, who asks for a
a rule for curting s tree so
that its top shall fall at a
certain distance from its
root: Let A B represent
tho tree, and C the point
on the ground. Draw BC
and calculate its length.
From D, the center of BC,
dmw D E perpendicular to
BC, and E will be where
the tree should break. B
ACand B D Eare similar
triangles hence BA:BC::
BD:BE.

{71) C. W. says: You mention, as good for
steps for turbines, rock or swamp maple. I have
known the knots of light wood or pitch pine to
last for years In this service.

(72) R. E_ B. says, in reply a question
how to remove clinkers from firebfick : Pour vin-
egar where the clinker collects, and the latter can
be peeled off after belng well saturated.

(78) C.T. 8, says, as to corrosion of engine
bolts by using tallow as a lubricant: I think that
D. K. has given the roeal reason for the cutting out
of screws and other parts of pistons, After a
practical experience of nearly twenty-five years, [
am convinced that the use of oil of any kind in
the steam chests and oylinders of steam engines is
a positive damage and an inexcusable waste, ex-
copt In the case of locomotives, when running
down grades without steam. Nearly all oils con-
talo salts and acids which are destructive to fron
under the conditions above described.  Oil thrown
{nto a stodtn chest (where the temperature is high)
almost nstantly vanishes, leaving a residunm be-
twoen the wearing surfaces, which is anything
but a lubricant, causing more friction and wear
than the oll ever compensates for, Ol pumps are
somoetimes rosorted to where It I8 thought neces-
sary to wasto a gallon or two of oll weekly through
an engine. Having oconsion to make some slight
repaleg upon an cogine a few days ago, 1 took off
the eylinder head, and examined a piston whioh I
put o new five yoars ago. [ found the follower
scrows, and the scrows and nuts under the packing
springs, as perfect na when put in; and the oylin-
der was as bright and smooth as a mirror, also the
valves and valve seats. Yot this engine had run 5
yoars without oll {nside the cylinder, and made a
saving to the propriotor of not less than $100 in the
Item of ofl alone. Piston and valve rods can be
olled from the outside If necessary; but If the
packing (n the stufing boxes & reaewed before it
becomes bard and charred, very litle oll will be
needed. A, You do not state what kind of oil
you found to leave a resldue creating friction,

(T4) J. 1L S, says: DK, in his roply to D,
8. T, (No. 17, e of Jan, ), says that ho had
trouble with bolts, ote, bolng caten away by the
actd in the tallow he used, and that bo now used
tard oll, After a groat deal of trouble from the
suno source, I got s lange earthen crock and set on
top of my arch, keeping it flled with erude tallow
obtalned at & meat market, It tried out very
nicely, and is of course pure. | have used It on an
an engtoe for 15 montheand everything Is all vight,
although 1 am usdng the sume water as 1 did when
the trouble was In the oylinder. 1 have always
found that, whero lard oll was used In steatn every-
thing rmn very dry it is not beavy enough,
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ool : At the | Oarriage seat, D, Conboy,........ ..-.‘;.....un-
n in St Louls, Mo, ?Mmmmlf;n; ::.l:' entle :.0
S Thate o 1 h ey, e o e, . . B 0
Casting seale Jevers, T, Olsen. ... LR
(et Chatr, W, T, DOretous .. ....ooooen . 109,50
How ean 1 make o fugitive | Obatr, enild's walking, G. P. Atelnbmeh. ......... 108970
l In two days after belng | Chuok, seroll, J. 1, Westeott..., .. ASB 100,000
\ L O H skt How oan 1 make an oasily g::n.r'ub.(;l. l; ‘;"e?t?y ........... :z.z

"n' n" 'y LLu L) . .
- oy Wﬂ-&?ﬁﬂm}:&a ~: Clgar pnoking In.aplnmnl.l! .luuhy 180,020
R P. M. asks: How can 1 tan and color beaver | 0 SO0 JREECL L oy
“H.'“‘ "mm“"-"m rule Oork, page, 1. ll Hamiiton ....... lb‘:nl
Mlﬂﬁ: the l'::ﬁ of u oarringe axle from | ook or vaive, Mesle atd Gowan................ 1,91
shoulder shou before welding, supposing | Cock, self-closing hopper, H. Carrothers. . 18, w0
the bub of the whoeld to be 04§ toches tong, and | Cock, stop, W. 1. Beckett vieers 100,744
the traok of the wheels ¢ foet 7 inches? 2. Ploase | Compound Implement, K. L. Price. ... i 198,501
give mon rule for setting axios—J. F. B. asks: | Copper, et refining, 8. L. Crocker.., ... 199,50

What ls put In soap to keep 1t from sheinking fn | Cer culter, green, V. Narger. .. ...

Corn sheller, W, S, Tiroyles,

dryng? Cornles, window curtain, J, Sowie
COMMUNICATIONS RECEIVED, OB D, T PUBRIR, s ccavoonsoaspevsdesersitus I
Cranberry separator, D, T, Staniford. . 19, 50
Tho Bditor of the SOIENTIFIO AMRIICAN ‘°' Calinary rr::l seam, 8, T. Goodwyn. 199, 7
knowledgos, with much pleasure, the receipt of OUIITRtOr, 3. B, RIC®. ..oooiivivinriirnnsitommnans 19,80
iginal papers and contributions upon the follo Curtaln Sxture, G, . Mathers. ... 1,
m; Dash board, C. U, Sehwaner. .. 155, 54+
On the Generstion of the Wicked, Ity T. W. (., | Dental reflector, . M. Ostorn . ..., 189,
nnd by AL 8, lm;dnri‘ln for bed vessels, I M, Sl .. ..o, 158,752
On the Saguoity of the Partridge, By J. K. :;::.‘ ’::::n;r RS ) o apetving
On Gine as a Healing Romedy. By J. J. B R R T T s v 10,3
On Honey. By A. L. F. Defll, ek, 8. Tngersoll (P, voreeeens oo
On Amaleamating the Preclous Metals. By J.T. | 1o ohine, rock, 8. Ingersoll (¢ 2
On & Mammoth Skeleton. By A, R. Drop lght, J. C. Love, . 1,80
On a Lunar Pheaomenon, By H. M. 8 Dryer for refined sugar, A, F. W. PRItS. ....0.0000 19,790
On the New Rule st the Patent Office. By J.MoC, | gieetor, fuld, A, A AtRInDs oo 4. L1
On the Slide Valve. By J.T.H Etevator, hydmulic. W, I, Le Van,...... 190 29
Oun Squaring Numbers. By E.T Engine, compound, J. W, Bell, 159, 7%

Westinghonse, Jr.. 13978

On Spiritualism. By F.H. R Engine valve gear, steam, G.

Om Small Steam Eogines. By W, C. D, Engiaes, lubricstor for steam, J, Towell ., ..., e,

On a Mathemationl Fact. By E. H. W. :‘._\'emln: n;‘l'chl:r. Vo IO, . siesrvinssvnsssnnes 159, %4

< PENOI A FDERR vocvcennes sotman san
Oa'the Human Will. By W. L. & Faucet, T, Tolly...........
Atso enquiries and answers from the following : Fence, portable, T. McQuary..... 4

MG L-E W T, ,F&00-J K—J.6.T.-T, R | File cutting machine, 8, and 5, ! lhmhlln ...... 126,73

A EOJ.TH—S T.J-JEB-F B W.—|Fireescape, J.I. F.and J, Arnso, Jr...oiiinnns 19,58

AAFL.CC-D.B~G. W H-U E M<K, | Rlower maker's entting machine T.& J. M () 6,297

O RAG, C=C Y. N ), OB, W, J<J, B~ | Flower pots and vases, stand for, E. G, Durant,. 159,911

T.EK. B, Fork sharpening attachment, Church & Glibert,, 15,7
> Fountaln, parlors H. Wenrel oo 159,572

HINTS TO CORRESPONDENTS, Fruit gatheror, ¢, A. Werden, .. 159,578

Furnace, hot atr, D, Boyd (r) 6,20
Correspondents whose inquiries fall to appear Farnace, hot alr, J. G. Weldon (). ........ . 6N
should repeat them. If not then published, they Furnace, smoke. consnming, W, L. Po‘rlmn . 159,064
may conclude that, for good roasons, the BAItor de- | powioe wteam botler, H. E. th-mmmn ........... 159, 902
clines them.  The address of the writer should a&l- | Gume appamtus, V. Klobass ... $om ¢
ways ba gaven, Garment, knitted, N. H. Broce.....cccocvvvnis cone 100,593
Enquiries relating to patents, or to the patenta~ | Gas retort, W, W, Goodwifi . ...oviiererennriaincns 159,516
bility of lnventions, assignments, ete., will not be | Generstors, Jolnt for steam, H. Whittingham..... 158,
published bere. All such questions, when Initials | Governor, steam, M. Muchib. ..o 139,965
only are given, are thrown into the waste basket, as | Grate, J. C.Weightmaa...... 1M

It woald fill balf of our paper to print them all; | Barnem, G, W. Hoover. ...
tut we generally take pleasurs in answering briefly | Fiarnest shaft tug, T. E. Webber.
by mal, if the writer's address is given. Hurvester, W, A, Wood......oouee

Harvester, corn, W, N. West,.. ., . 159,90

Hundreds of enquiries analogous to the following | g, er'aropper, 0. Wheeler, dr................. 10,55
are gent : “ Who publishes books on dressing and | o ior journal bearing, E. F. Herrington..... 159,758
coloring furs, and on bleaching wool? Who sells | yarvester rake, V. H. Felto.oooiiioiiiciins oo 159 808
magnesia and chloride of magnesium? Who | Harvester rake, J. H. Rirtot,...... - ... . 109,906

makes machines for cutting thin stuff off round | Harvester sickle head, M. M. shellaberger..

loge while the latter revolve?  Who sells the best | Hat frames, etc., binding, R. F. 8, Hesth. _....... 199,92%

steqmer for laundry purposes? Who makes steel | Hat, reversible, L, Girbardt.......cocomiimnnciiin 150,916

castings? Who sells the best guge cocks, ete.? Hats, msehine for pouncing, R, Ek\cmeyer ...... 1,"2

Are there glasslined iron pipes In the murket? | feater. M. W, Eoberts.. . - 150,84
Heating drum, F. Promlfoot .........

Who makes engines suitable for boats 4 feet long ¥

All such personal inquiries are printed, as will be | Hos-ringing nippers, W. E, Bingham. ..

Hoof trimmer, Shirmn & GIVOnNs, .....ooiiiiiaiiian
observed, in the column of “Business and Person- -
" Horseshoe calks, sharpening, Gleason & Hamilton 159,915
sl which is specially setapart for that purpose, | 5o o ie muehine, H. 4 - Batchelder. ........... 19,743

subject to the charge mentioned at the bead of [ gy, v svies straching, D. A. Johnaon.. , 199,762
that column. 8 imost any destred information cen | gyarocarbons, burning, 0. T. Earle. ... .. 15,551
in this way be expeditiously obtamned. Tron, roll for rolling angle, Swift & York.

Kettle, tea, H, GIY...oceciirrinanronnanes
[OFFICIAL.] Enftting machine, E. P, Curtin 159,750
Lamp, bracket, C, V. Best,..... I LU 1
Lamp holder, J. C, Love, ... ....o0s 150,952
.NDEX OF |NVENT|°Ns Lamp shade support, 5. A. Prescott, . X
yor wmIcm Lantern, ship's, F. J. KeRNF .. ..ovvviiriiiaiiannaanss 159,523
Leather strap skiving machine, A, G, Hownard. .., 109 82
Leiters Patent of the Unlted States Were | {inining rod, M. D, PHeIph...cocrrvereecsinienes 12,961
Granted In the Week ending Liquids, cooling, L. B, WoolfolK.........euus B LR
Loom for weaving plled fabrics, 8. Sanford o VR
February 16, 1875, Loom shuttle, P. Lear....... RS 150,764
AND EACH BEARING THAT DATE. Loom stop, J. Ballongh, .. 150,93, 139,554, 15990, 130,96
[Those marked retasued patents Mechanlcal movement, D, Willlsmson..........., 108,57
e 2 Metals, bit for boring, W, MeCrosson............. 159,948
Advertising apparatus, T. E. Alllson... . 159,851 | Mk cooling apparatas, O. J. Stiekles....... «uus 159 554
Alarm snd stamp, conduetor's, L. J, g ,, 159,765 | Molder's flask , N. M. Chafee, . ......... 150,79
Amalgamator, L JInekioy.......0o.onins .» 139,75 | Mowing machlne, E, C. Dewers....... . 10504
159,001 | Nall kegs, manufacture of, 8. F. \lu-rll . 156,848

120,515 | Nall machine, cut, J. T, Westwood.. L 1S
.. 100,500 | Nall plate feeder, D. W, Kelth,....

L. 150,53 | Neek tle, W, M. Hart, Jr..........
.. 150, 36 | Needles, grooving, R. Thompson.,
.. 1,900 | 0N eloth, ete,, drying, A, Wiider..

. 100052
s 159 421
« 105N
. 130,506

Bed bottom, spring, J. A. Jones,,

Bedstead, folding, PP. B. Viele, ... .. 1085w | Of1, treating, V. G. Bloede,....ooovvrineiee
Bodstead, wardrobe, H. W, Curtis,, .. 1,9 | Ordnanee, construction of, R, 1. Moffatt. o 160
Bee hive,J. Balloek.,.......o.cou0 .. 169,56 | Ore, flux for treating, P, N. Mackay........ LT
Bl file, W, K., Clough... .+ 180,79 | Ornaments, ete,, holder for, W, J. Garve .. 159513
Bird house, E. A, La Bay... o 190,908 | Padioek, ete., J. Sehade., ... .oovcvemnmininnsasinniin 1,7
Boller, wash, A. Becker....... S0P, 0.8, uuu- ..................................... 1",
ldm{or-duum.«c W ll n\mo. Lo 150,79 | Palls, wte,, metallic Mp for, S, O, D, Kirtley. ..., 19,05
Bolts, manufscture of, W, J, Cllrk g PR wiee 6,801 | Peg or ribhon peg wood BB, ¥, Startevant,........ 160,774
Bolts, Lo0) for polnting, Hartin and Cummins.... 150,922 | Peg or sole fastening, O, & J. G, Rowland (r).... 6,2
Boot siiffeners, shaplog, J. K, Mottt ... s 190,905 | Peg or sole fastening, B, ¥, Sturtevant............ 19,77
Box, register pepper, T, W, Burger. oo 150,505 | Peg strips, machine for, C, & J, G, Rowland, (r),, 6,200
Brick machine, T, T, Joyee........ . 180,591 | Pegwood, ribbon, B. F, Startovant......c.ovineis 159,560
Bricks, machine for dustig, J, N, lcmer o 130,94 | Pegging machines, B. F. Sturtevant. ... ... 190,775, 130,756
Broom, G, B Bwingle. ... ...coooinin Sl B T R e et SR PRGOS 190,556, 196,007, 126,555
Proom bead K. J Meriek, ............. oo 19,564 | Phiotograp b plates, burnishing,J, Bramble Jr.,,.. 199557
Ballet patching machine, . Borehardt,, oo 150,548 | Planos, repeating action for, ¥, Polster... R (X
'Illl, L COnMRIRKY .oosvvaiivinnrarirmmmmnncnsnnss 100,700 | Plgeon starter, H, A, Rowenthal, .. .. e 180816
Butter, packages for priuts of.A. Hobinson..... 1% 845 | Pin, Gardner & Blossom ...... .. 180,510
Can opener, J, H. Marphy. .. srrnssnsarnases 100,907 | Plane, Dlock, J. A Traut....pooien oo 190,965
s, nogxie for, . T. Bush... : +0s 100,996 | Planter, corn, Lawrenco & Thomas,, , 10,9

1 oo 100,925 | Planter, corn, A, M. Manny. . LK

oo A 00 | Planter, send, E. M. Potter, ....coconivvniiiironainas 1,540

v 18,00 | Plow, C, G, COX.......0. Lo 180006

b 1D | Plow, A, RIEDY...ovnieurerionnisis oo 100,067

o 100,405 | Plow adjuster, 8,7, Ferguson, . oooooviveinis oos 159,943

130,02 | Plows, sulky attachment to, G, Van Winkle.,..... 19979

150,97 | Printiog pross, W, E. GOop..ooovivinns voe 10519

. cos A0 N | Prioting press dellvery, Mayall & Harnet oo 10047

© Car starter,J, C, Moore ...,......... veee 100,506 | Paddier, revolving, W. & G. 1L Sellors LT
Car, otc,, Mtroet, Trible & Davis..... 19,90 | Pulley block, differential, B.F. Warren.......... 19,957
Wﬁ‘ml PATKRE, s 190,502 | Quilting machine, A, BocK, .. .uiii. 150,534

C machioe feed, G, €. Warwoai . 1,928 | Rallway frog, W, L. Lamborn, . 100,768
Carrisge, ehfid’s, F. L. Hughes...., . voo 160,701 | Rake, garden, ¥. B, Wedge, ... 19,8

....... 100,557 |

m-imor o nmomm oo 190,000
""ﬂl"ilor. JoN, ma"., 190,943
River jotties, construetion of, Mallett & Schumann 15,596
Roll couplings, binder for, J. Gillesple 190,514
Roller, anti-frietion, B, Gerry.. oilebh

Rollor, land, W. Willlame....
Ruffler, K, Powall
Bafe depostt box, W, I, Batler...
Sandpaportng maonine, 1. W, Moreiil, ...

B fantaner, G, 1, AQRION., cooviiniine o

Bash faatoner, J, N, Withers,
Haw frame, band, N, T, Bdoon.......o.o

BawW o0t, J. 1. PO v vvvrsveeones O
Sewing machine, X, O0'Nell.. ..., RN AR ve v o) o 109,08
Sewing machine, boot, 11, Dunham, Jr,, (F), 6,39
Sewing machine, button hole, 8, 0, Maled oo 100,540
Bowing machine, sook, H, P, Garlend, ..o, 10812
Khatt hanger, D, Dierker.... « 159,500
Khawl strap handle, Rroen & t.vmm ,,,,, 100,992
Kaeep, holder for shearing, J. B. ¥ m-. 199, s
Sheot metal lide, soldering, G, H, Chinnock. ... 199,50
Sheld, explosive, M, TYMT....covirveversrsrnnnnrssss 19,92
Shingle plnnlnu machine, . D, Immlwl ..... 19,7
Ships, mechanism for tel 1 MeXath 19,1
Khoe nalle, machine for m-mng. L. Bonle, ..., 128, .
Ehoe pog blank, B. F, Sturtevant (r).. L LY
Bhoe tp, B, WhIte, . ..ouvieviviivearass . 150, %1
Slate frame, N, A, Porter........ o vos 9 5
Snow plow, Twitchell & Parsons, ... .. oooiverrens 159, 5
Boda water draft apparatos, W, Gee,...... crssrss S90,915
Sole fastening, B, F, BUOPTOVARE. . ...ovinessrarssns 199,550
Bole fastenings, compressing, B, F. Sturfovant. .. 158,58
Spirit dovel, E. L, DRInes . ..oocovvivvarcnss son oo 159, %2
Spring, door, A, T, Ballantine, .. LAl
Stoering spparatas, PP, i, Jackson.... 150 8¢
Stereotypes, shaving backs of Maynll & Hartpett, . 139,946
Stool and cane, combined eamp, F. A, Byram,.... 109,508
Stool,camp, A, W, HRI .ooovviinnn vorenss “opsnrs 180,797
Stoops, winter rafl for high, K. Lo l'uru- ......... 1 5
Ktove, L. R, Comstoek. . . LR
Stove, Gram & Nelwon . "ne
Stove, cooking, E, 0. Brinckerhoft voe 150,79
Stove dram, W, Bosher............. e 159,89
Stove, heating, J. 1. RoMoson, . oee 100,008
Street sprinkler, W. Westerfield .. ............... 19,9
Stutnp puller, O, C, Hogue..........., o 100,590
Sagar-coating pills, ete., W, Calrus. ..., oo 130,990
Sugar, dryer for refined, A. ¥. W. Parte. . e 199,700
Sagar, making grape, E. K, Pearse...... o A0S
Table for milliners, ete,, lap, J. Danean vee 109,510
Table, froning, G. K, Kdwards,. ...... »% wee 109,702
Telegraph sounder, J, H, Hunnell...... . Sreneushve 150,804
Telegraphwending and recelying, M, G, Farmer (1) 6,2
Telegmphle signal box, W, H. Sawyer............. W,
Textile material, pliing, A, Warth..... oo 100,968
Tieket reel, L. J. Masterson.............. ... 150,048
Timber, Nume for conveying, H. G. Parker........ 18 859
Torpedo-alling machine, Wolfe & Lilllendahl, ..., 1%, 905
Toy, A. E. Hotehkiss .. ....... .. 139,958
Tyre-heating device, J. Harrls, Jr .ee 159,50
Vegutable slicer, A Vullller . 13
Velicle umbrells support, A, C - 139,79
Vehicle wheel, D, Grim,......... snass - 159 18
Vehicie wheel, G. Leverich., .. .. 159,90
Vehlcle wheet spoke socket, )d Gl»n-mok .. 159 %
Veloolpede, W, Qainn. ...vveeeriieaiininnes ..o 150,770
Veutilator, window, 8. W, Couch.. .. 159,800
Wagon body, C. W, Kinne,....... 159,528
Washing machine, D, A, Flummerfeldt, . 154,914
Washing machine, James & Streft.. ..., .. 159 227
Washing machine, Shipley & Wheeler, | ... 1

Washing machine, T, Stamm........ . .. 169,55
Watch case backs, forming, F. H. Wllby .. 150,950
Water closet, W. J. Crow, ....cov veenns oo 150,906
Weather strip for windows, 8. T. \' e 159,947
Wedge, fron, C, MeDermott, . .......... .o 159,949
Wells, tubing, W. T, Dobbs, ..., .. 159,808
Whitletree hook, 0. J. Smith.... .. .« 109,851
Windmill governor, W, L. Oliver...... - 159,768
Window shade ixtare, C, De Quilifeldt . 13,80
Window ventilator, S, W, Couch...,. wee 158,500
Window weather strip, 8. T. Varian ...... ..ooee 159,557
Windows, qusdrant for opening. J. E. Beanland,. 159,74
WIre Way, A A, St .ousseecccccntsssncsncnnnere 159,073
Wood bortng machine, C. G, Cross,.....cooevminne 158,744

DESIGNS PATENTED.

8,057, ~Bracker,—N. L. Bradley, West Meriden, Conn,
8,088 (o 8,061 —AQUARIUMS . —J. W_Flske, New York clty,
8,002 ~Cagrer.—A. Redfern, Philadelphia, Pa

5,080, —8r1ox Cax.—Z. R, Traver, Detroft, Mich,

2,004, —Borrres.—F, 8. Upton, Rochester, N, Y.

8,065, ~Gas FinE Loo.~T. N, Dixon, Philadelphia, Pa,
8,00, —~ALTO BRLievo,—W. B, Gleason, Boston, Mass,
8,067, ~HaxoLE Sookkr,~J, R, Mackay, W, Meriden, Ct.
5,008 —~Croae Box,—~M, Moll, New York city,

5,00 ~Fork Haxoue,—C, Oshorne, N, Attlehoro, Mass,
TRADE MARKS REGISTERED.,

2258 —Croans,—F. De Bary & Co,, New York city.

2,28 . ~SaLves.~C Helorich, Pialofield, N, J,

2,20, ~MUSTARDS  —Jewett & Co., Milwaukes, Wis,
2.0, ~MEDIOINE, ], Kalsor, Pittaburgh, Pu.

2,252 10 2.8 —~CrLooks. ¥, Kroeber, Hoboken, N. J,
2,271, 1o AR, —Lichtensteln & Co., New York city.
200 ~Menroixe.—E, G, Lewis, Pittaylvania county, Va
220, ~Paokixe,.—W, H, Miller, Philadelphia, Ps.

240, ~CraAns, X10.~44, Solomon, New York clty.
2,1, ~Craans.—J, M, Belp, Allentown, Pa,

2,042 ~Funriazens, —Walton & Co., Wilmington, Del.
2940, —Rar Porsox, o, —E, 8. Wells, Jersey City, X, J.
2.3 ~Svoans, —Woods & Co,, Baltimore, Md,

2245, ~ Sewino S1Lx  ~Bminerd & Co., New York eity,
2,246, —-lluunn l‘on nnn.—-}‘ lunthlnu..\ew \'orkclly
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ik ;o:w. Vi Door
spring. ¥eh, 14, 1¥5,

4,095, 0. T, I, Bennett, Birmingham, England, Max.
fng coke snd gas,. Feb, 14, 1455,

4,350, C. Tilon, Plresbargh, Pa, U, 8, Wash botler.
Feb, 146, I¥

4,995, —J. Carpenter, Mariners' Harbor, Xorthiield, §. ¥,
. 8. Wagon spring. Feb. 16, 1838,

4,008, =1, Shnw, Philadelphin, Pa,, U, &, Steam, alr, and
hydraulie seatod valve. Fob, IO 1Wn,

4,097 —H, Warrls, Seaforth, Onf,

Feb, 14, 1878,

4,98, R, Arnold, East Greenwieh, B, L, U, 8, Netting
maching, Feob, 16, 1575,

1209, Wi, Adameon ef al., Philadelphia, 's,, U, &
Making starch and fermentoed lquors, Feh, 17, 18
(000, ~L. H, Young, 8t. John, N. B, Ponehing ms.

ehine, Feb, 18, 1995,

1401 —S. Dol ot al,, Rochester, N. ¥, U, 8. Pleture
frame hanger. Feb, 18, 185,

L 1L F. Willlams, Bristol, B, 1, U, &, Rabber boot,

Feb. 20, 1835
LB ~F. Kent, Hamiiton, Ont. Tyre tightener, Feb,

ftave pipe damper,

™, 1455,
LT B, Larkin, Plttsborgh, Pa., U, 8. Grate and
grate bar. Febh, 30, I8,

Lo—E, B Whitney, Magog, P'. Q. Hay loader, Ve,
N, 1535,

L0 N Dabrul, Cioclunst!, Oblo, U, 8. Clgar mold.
Feb, 20, 1995

AMG.—T. DeCodejo, New York elty, N,
nud spark conveyer, Feb, 20, 1975,
AR L F, Willlams, Bristol, B, 1., U, 8,
boots. Feb, 2, 185,

L0, 5. L. Wiegand, Phllsdelphia,

Y., U8, Swoke
Lasts for

Pa, U K Grate

bar, ete. Feb. 2, 1973,

L,00.~T. Trwin, Hamflton, Ont. Mot alr furnsee. Feb,
P, 1575,

(1. —Wm, Steplienson, Acton, Ont. Tempering oven.
Feb, 30, 1838,

2. —E. Hambujer, Detroit, Mich,, U, 8. Nocking
chalrand eradle. Feb. 22, 1993,

4030 Grist, Jr., Ottawa, Oot,  Mirror plate and mir.
ror. Feb, 22, 1835,

441 —J3. M. Broce, West Townsend, Mass., U, §., et oz,
Street lantern, Feb, 22, 145,

4,005, —J. M. Brostos of al, Richmond, Va., U, 8. Car
axle box. Feb, 22, 1875,

A 16,0 L. Fralick, Picton, Ont,,ef al. Tyre upsetting
machine, Feh, 22, 1835,

4415, =D, 8, Cornell, Warwlek, Ont,, of af, Hapd straw
cutter. Feb, 24, 1875,

4418, A, Rodgers, Muskegon, Mich,, U, 8. Clroular
waw carriage. Feb, 23, 1895,

4,419, —T. Penton, Sarnia, Ont, Combined cooking stove
heater, and engine, Feb, 29,1875,

440, —L. M, Becker, Peckham, England, Sewing ma-
chine. Feb, 21, 1835,

4,421, —~B. Waggoner, Reach, Ont,
5, 155,

442 B, Waggoner, Reach, Ont,
Feb, 23,1875,

4423 —J_ F. Willams, Niagara, Ont,
Feb, 23, 1535,

482 —J. H. Osgood, Boston, Mass,, U, 8.
or composition. Feb, 34, 184,

442, —F. L. Bates, Carrolton, Miss,, U, 8, Nuot lock.
Feb, M, 1875,

4,4%.~E. R. Powell, Winooski, Vt,, U, 8., etal. Wheel
harrow and graln coverer. Feb, 9, 1875,

4455, —Wm. J. Garton, Toronto, Ont. Wax thresd
heating machine, Feb, 24, 1575,
4,435, M. Hutchinson, Neorfolk, N,
drum. Feb, M, 155,

4,839, —A\. Rodgers, Muskegon, Mich,, U, 8. Gang saw
mill. Feb, 24, 1875

Advertisements.

Back Page « - « -« - - 81.00 a line.
Inside Page « = = = = = 73 centa n line,
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as
carly ax Friday morning to appear {n next issue.

Fleetwood Scroll Saw,

For Amateurs, Artisans,
and all others ane yaw -
:‘lll nfai’ in, wood

Gang plow. Feb,
Iron neck yoke.
Hoot 1atebet loop.

1nking roll-

Y., U. 8, Heatlng

un
orwo%u out xho Fineat

Sormu
P Delicate |

onis

ell, oF

!n the very bost max.
lffll( all respects

doc saws .
}no%?w u

ir uos..

0'
mll wl ll\dw

m(: x Px. it lnd

l‘n LET—Room with power near Depot, '"“g..
hours of New York . Address Box #79,
mingham, Lon: x b B ®1 g

.
SCHEDULE OF PATENT FEES, Shapley Emne
On oach Cavest,......oovinnes shasvsasshE seaeane
On each Trade mMArK, . o.ocoierersvsnsssinnneines ehtm am
On fling each application for a Patent (A7 years). ...,
On lsuling cach onginal Patest. .. X
On appesl to Examivers-tn-Chlef. . ..... l‘or mmm“mn-
On appeal to C foner of Pat
On application for Roelkane,.....
On DUNE & DISCIMIIET. .\ coosrsnanersensns . é’?fb “.';f,w"'
On an application for Design (3} 1etn)
On spplication for Deslgn (7 years).... - Cm“ﬁ
On nppllullon for Dc-ln O YEATR) .ot suvvanrnrunes
L ) UGH SMITH, GRAY, M oF THE
CANADIAN PATENTS, LR Sracuion) Memblo Khoimh b T TRE
Ligr o PATENTS GRANTED 1IN CANADA, M AGHINERY
Frrruany 12 to 24, 1875, uw..mﬁ h..mv
]
4,099, <A, Willson and B, M, Law, Bell Ewart, Ont. Car mn .
coupling, Feb, 12, 1§95, Btone and ore mor
1,90, —Jas, Laing, Dundee, Bcotland,  Oyerhoad sowing Cruahes all hard wm
maohing, Foeb, 15, 1N, m,
4,001, ¥, C, Porter, Buffalo, N, Y., U, 8, Folding ta A
ble. Fob, 15, 1595, L
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VALUABLE BOOKS
HEAT, STEAM,

. AXD THE
Steam Engine.
—_——
—lboun! llnwovmmu o the Steam Eo.

mw‘. L. to the ** Catechixm af the

¥ John Rourne. New edition, . $1.50

Box.—~A Praction] Troatise on Heat, as applied to
the Useful Arts. u! 'l‘tnnu Pox. [Hustrated by 14
plates, contalnlog 114 fgu | RS- S

Tirgh.—Pmetionl  Rules fnr lhn Pm;-.m.m. of
Modern lu"uo wnd Bollers for Lasd and Marine l‘ur
Poses. P, Bamgh. 12mo., cloth 8.

Burgh—The Side Valve Prasctionlly O
Ny N, P, Bargh

Campln.—A Practical Treatise on !mv!uuluu En-
P.mn‘. (ompmlu Malulng, Moulding, Casting

s, Workshop achinery echanical
ete y """;ﬁ"":"'s\?,'“fﬁu‘.\‘f?&'-ﬁ"a
plates, and 0 wood engraviogs.................... .0

Colburn.—The looomouw Bogine: Including a
m.lon of Its stractare, roles for estimating s
tios, and practical obacrvations on {is constroc-
tion sad manwgement. By Zerah Colbarn. Ilhuln(ml
ABSWORMLION, TBMO....vicrvrrrroaresrornnsnnnryans
Main and Beown.—The Marine Stoam Engine.
Thomas J. Maln, P.R S., and Thomas Brown,
With numerous (ustrations. I 1 vol. Svo
Main and Brown.—The Indicstor and Dynamomoe-
ter: With thelr Practicsl Applications to the Stesm
Engine. Ilustrated. svo %
Main und Brown. —Questions on Subjects connected
with the Marine Steam Engiue and Examination Pa-
Pors, TVOL 1RO, OIORN.....oovvve ovorecnonasian "%
Norris—A Handbook for Locomotive Engineers
and Machinists: Com ng the proportions and calcu-
lations for constructing locomotives; manner of set-

ting valves. BySeptimus Norris. Ulustrated. 12mo,,
L e B S P T o T T | SR

Roper.—A Onusehhm of High Pressure and Noo-
Steamn Engines: fucloding the Modelling,
Constructing, Bunning, and Ma ment of Steam En-
mnnasdsu.n Bollers. Wik Hlustrations, By Ste.
phon Roper, Engineer. Full bound, tueks ... 2.0
Roper.— —Handbook of the Locomotive : lncludlna-
the Constroction, Running, and M ement of Loco-
motive Eogines and Doflers. With Illustrations. By
Stophen Roper, Engineer. Full boand, tucks..... 2.0
Temploton.—The Practical Examinator on Steam
and tho Steam Engine: With lustructive refercaces
relative thereto, armaged for the use of Engineers,
Stadents, and others, By Willlam Templeton, Bnm—
SRS FU UM s wk ki 4 o K SN SR aMES € rah veEn s s s e oroes 44 547 $1.
Watson.—The Modern Practice of American )(n-
chintsta and Eu, Inrm loc the Construction,
Apsl!uﬂon and Use of Drills, ¢ Tools, Catters for
Cslinders, and llollo' ‘Waork generally, with the
most eoonomlcal spoed of the ssme : the resaits verified
etico at the mne. the vise, snd on the
door, together with workshop mnnmmcnt economy
acture, the steam engine, bollers
ing, ete. gbert P, W
American, 86 engravings.

ars, belt
staon, fate of the ¢ menunc
Willinms.—On Heat and Steam Embracing new

vte\n on Vaporization, Condensation, and Explosions.
By Chas, Wye Wlluun-.A 1.C.E. Illustrated, 8vo.$3.50

_F" Splect List of Books on STEAM AND THE
STEAM ENGINE, with prices, sent free upon applica-
The above, or any of my Boolu. sent by mall, free

tage, at the public-uon
§ bow dnd enlarsed CA DGUE OF PRACTIC AL
A SCIENTIFIC BOOKS- pages, Yo, ~sent free t
Any one who will furnish ois ndmn

HENRY CAREY BAIRD,
INDUSTRIAL PUDLISHER,
406 WALNUT STREET, Philadelphia.

HE EDGE TOOL MAKER. By Aitken Wel-
kie, Practical Edge Tool Maker, A new work, on

chn.l treatment to and tempering of Steel
for dge'l'ool )lnkm. ’ﬂuﬁthl ulllen snchlnluu

Information to those alread
rmed. lnvuu-ble he to thoke not yet lmlruc(ed’

Pﬂbl lade Prinun and Paper Co.,
Ohlo d?ﬂce 1, lgl Y t0;ax

Toledo, Malled blishers t
wg‘&- Toledo, O, Feb. 25, 1aise” i e

En%n Lathes, Planers, Upright Drills, }hnd and
Chue Boring )Lp and other tools of
heay hu. first luastocknnd workmanship. Prices
to sult lhe ﬂmu Send for Illun(rlled Cutalogue.
& MOESE TOOL CO,, Worcuu'r. \lnr

EPILEPSY OR FITS.

RB CURE for lhl- dlnrenlnz complum {8 now
known in a Treatise 48 octavo Jon on_-um

lnd hnt\'e Herbal Prep mdon- published by Dr. O.
Puerrs Browx. The !m: pdon was discovered by
him in such » proy t he con-
sclentiously refuse to make it k own. as It has cored
everybody who nn uled it for Fits, never having falled
in & singie case. {ngredients may be obtalned from
nJ druggist. A oopy sent trc.-e to all nﬂgllcmu b)'\nmll

21 Gund blmel Jersey City, N, J.

W ‘!’KD—Concem tomake and sell Mnchlnery hav lnx
excellent reputation, secured by patents.
V. HOBSOX, Newark, N. J.

I adleS Can make $5 a day {n thelrown clty or town.
Address Erris M'F'a Co,, Waltham, Mass,

Au“I'ENT EOR SALE—SMALL A{ITI%{‘ET‘;\X&\\TFD
ove! ounse er cen ro; Fess
” HOTZ, Lg.&:lycrrét o Bro(yl.lm. A Il N Y

REESE'S ADJUSTABLE STENCIL LETTERS,

A slMPLE DEVICE, BY WHICH ANY \AME OR
ess can be formed (n a momcm.u be as readily

address
distributed. Forsale by Hardw: mudsutloner-
Send for (,Ircalm Pnn of Ohlo. E. HALE & Co,, %
and lace, New York: Oblo and 'ul o0.'a.
BBYAB-T. 102 Washington Street, Chicago, 111

JITCHING AND DRAINAGE MACHINES
furniahied st a moderate cost, cutting ditehes of any
width and depth in mnnd free from stumps and
e gl
abor o iy men s at lcas
State and County Rights for Sale. ,\ d
BANDOLPH UB()TH}.

111 Broadway, New \ork City.

VALUABLE PATENI‘ FOR SALE FOR

soveral States—&0 to 90 per cent clear profits.
pald off In Month), l t

o BUSOR I Mo '{ nstalments und part of pro-

l-' Box 177, Hoboken, N. J.

luuu-nrﬁl. D
'n Traasfer Plctares, with h‘tﬁﬁl’:ﬁ?’-t“"

nul;nnlqa-l(.' 10cats, IO for 30 cta.

' o Muv foads, Laadscapas, Flowers, Autuma Leaves

‘ hl-dl,lﬂllc lnaou,'n we aad » "
&e, rylu be ey translerred 16 any ariiebe so

ar la l- uu n- u.-nl beastifa]l palntiag. Alw 3
benatital Gen Ch wnds, 50 for Mot Agents
wanted, Address l l..rA'l'l’!\ & CO,, 71 Prss 8¢, New Yark.

THE ECLIPSE

Cutbines more good polonts than
any uther

WATER WHEEL

IN THE MARKET

Hiustrated catalogoes free
STILWELL & BIEROE
MVYG oo,
DAYTON, OMN10,

HRATER & FILTER

SMiliwel's Patonis
FPREVENTS SCALE, l
SAVES VUL,
INDISPFENSAEBLE
TO AN
Econsmical Use of Steam.
Mustrated panphlet froe
STILWELL & BIERCE
MFG OO,
OH1O

DAYTOXN,

+| BATENT MACHINIST'S TOOLS

Reduced Prlrr-.

1 Set lrou Dogs, & tw : lu > RSvaetbasis : 30
. o . 13’0
D hlvrl " N ' ! ", .‘. =

N (SR
lron & Steel ¢ l-m.-. I)I- lm‘ " hn.p lh.‘- Vice ( u.mp-
Expanding Mandrels, &c. Sond for latest Price List 1o
U. W, LE COUNXNT,
South Norwalk, Conn

Moalds Re- --lnx and Trnunlu Machinesa. g

Saws and Genera! Wood - Working Mach lncn
JUHN B, SCIHENCK'S SONS Alteawan Y
Send for Catalogue. 118 Liberty Ll N.Y.C ity
PATENT
and )luM!n( Machines, Gray and Wood's Planers, E
ol Arbon. and other wood- working nw:hlnrry
W uub 5 xuuuw CO., § 91 Liberty s¢.,

feoud for Clrealars, eto

LUDLOW

FHRED. STONE & CO., 8 Park Place, New \ork
THE JOHNN HARDICK

NIAGARA STEAM PUMP,

93 20 97 Pearl St.. Brookiyn, N. Y.
Manufsctured solely oy

Hubbard & Aller.
EXNGINES AND BOILERS,
Pulleys,Shafting and Hangers
a Specialty.

+ 87 sudbury M luulon

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS BELTL\G. &
&c. Send for Illustrated Catalogue and
GEORGE PLACE & C 0
121 Chambers & 108 Beade Sts., YCIty

THE BEST PLOW IN THE WOR

ite's Combination Flow now (u use, best ada hd o
all kinds of soll. Apply to M. F. WHI
Cusseta, Cass Co,, Tou-,

215 TO 225 PER DAY!

Local Ageats wantod 1o soll Blekford’s Celebrated

Automatic Family Kualttin Machines,
Extrasoedinary Inducemants offered to clam Gexe

BAL AGEsTs.  For clreular and foll partiouiars, sddress
BICKFORD KNITIING NACHINE N'F 4 CO_,

'

BEALTIFUL

EVERBLOOMING ROSES,

RONG POT PLANTS, sent safely by mall, rmm
N Hu Splendid Yarieties §1.00; 1 do. 9200, Elgast
lbv-v fvw Colniogue ¥ REE
ME DINGEE 4 CONARD €O, Bose Growers,
Wasr S00ve, Chaster Ue,,

THE

TRADE ENGINE.

—g
filae ene 13 uwm —Pertect
i workmanslop- o flght parts
Of Cast stoni

Erery Eagine indicated, sod
Talve currecied Lo glite o high-
oot attalnalioe rrenite,

Warranisd scperior 16 Wby
send - portatile Enine Im the
narket

Sead for Price 1i and Cir
cular
Hengsmax & Hercwel

xooe M've. Co.,
Dajton, Obio

_ole Manufucturers, Bruttlebore, V l-

: Model Engines.

Complete sets of

Castin gs

= syt fur waking staa

Model Stesm kngines 1% in, bore, 3 in. stroke, price 84;

ditto 2 In. bore, 41n. stroke, price §I0, same style as cut
Catalogue of ¥mall Tools and Mate rials free

_GOODNOW & WIGHTMAN, & Cornhill, Boston, Mam

at Home

nd Men whio have oiher business, wanted s agruts
Novel plans, pleasant work, 600D PAY. Send 3-cent
-ump or particulars, Tum Grarmic CoNPFANY, b—u
Park Place, Naw York,

GEO. W. READ & CO.,

STEAM BAND sAW
AND VENEER-CUTTING MILL,
1 to W LEWISST., fot Mh & &th S, E. K., N. ¥
Alwsys on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

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

g" Enclose Stamp for Catalogue and Price-List,
ers by mall promptly and falthfully executed.

THE
AMERICAN EDUCATIONAL CYCLOPEDIA,

A REFERENCE BOOK FOR ALL MATTEES OF EDUCATION
IN THE UNITED STATES AND IN THE WORLD,

1t is valuable for Teachers, School Oficers, Clergy-
men, Lawyers, Editors, Politicians, sod Parents
with children to educate, It Is endorsea by the highest
suthorities In the land, among which are 45 out of the &8
State and Territorial Superintendents, 1t contalns 50
Ey bound Iu rlmh in manilla covers, §1.50, Sent

y mall p SCHERMERHORN & CO., Pul-
lishers, n ml *xml. New York.

APER MILLS having Rotary Bleachers, City
Water Works, Hospitals, Puablic Schools, Hotels,
&c. &c., also Steam Yachts, Ferry Boats, Ocean and
River Steamers, l.ocomoun- and Siationary Engines,
should be pup}bllcd with ** Edeon's Recording Prru-lrf
mmgn one form of which gives the time when ¢han,
n pressure occur,  Send for Clrculars to M, B, EDSOX
91 Liberty St., N. Y, Make the using of Stecom
wife and praftable as ’-omblr

can sell these FindClam
Planos for Two Huondred and
Ninety Dollars, because wo employ
20 agents and allow no discoust (o
dealerr—they awindle you out of
more than telce the real cost of all
Pianosn. Duritg the past 7 years wo
have sold our Fianos to over 100
families, In_every section of every
State and Territory in the Union,
There it not & county, or & prominent
town where they are not In use, and
bundreds of small towns every where
also have thetn.  If you will send for
our Catalogue, comtaining 15 solid
colamny in fine type, of the uames
and residences of prom
izcluding members of
many infleential and w hhy bank-
ers and merchants everywhere, who
are using oar Planos—you will be
sure to find some of them at your
very door, In your own or some
sdjoining town, ‘where you can see
and try our Planos.

We send them anywhere withln
1000 miles of New York for 10 days'
trial and if not satisfactory no pay-
Dent is required

We ara 3 responaible Incorporated
cotn, . and refee by permisdon (0
the Chemical National Bank of New
York City, which any Bank (n the United States will satisfy
you is by far the strongest Bank in Ameriea. We make t
Matement 1o prove thal our 5 years' warrant guaraniess sur
Planos to be fully equal to any Plano lu the world at any price

‘ = L QULDS, for Fruit Jars, Lamps
Bomes. Ink Stands,ete., uudel-) H,BROOKE
15 years CoR. WaITe and CexTie 5te., N. Y. For any
thing new In glass, you will require a mould (or die),
PARTIOCULAR ATTENTION pald to MOULDS for
INVENTORS. Send model or drawling ; Inclose »

~ Seeds and Bulbs.

LLUSTRATED SPRING CATALOGUE

FOR 155
NOW READY
sent, with a specimen copy of The American Garden,

s new lllustruted .Jnurn-lr of Garden Art, edited by
ames Hogg, ou recelpt of ten cents,
o e, © x‘r..\uf“ SON & C0., Seedsmen

% Fulton St , lmm\l)u. N Y
$77 A WEEK to Male aoo Female Agents, i ther

locality, Costs NOTHING to try it, Partfoula »
FREE. P. 0. VICKERY & CO., Augusta, Me

Wh GO West 9 Send for 30 page MARYLAND
y farm catalogue free. County
map with every town, road. river, school, church, milf,
&¢,, e, J. F. MANCHA, Easton, Md,

5 Latest Improvomont,
G Excehlor Double Trmdl: incloding one
¥ doz. Saws, thirty infmitable Fret
> = Sawing Patterus & Prepared Wood
. to the value of 84, Speed, &0
strokes & minute, Saws | \nrh
thick. Price, compiete, Nine
Dollars. 3
SMALL STEAM ENGINES,
with Bofler, to drive light l.nllu--
Scroll Saws, &c. 100 Seroll Work
Designs Free on receipt of stamp
GEO. PARR,
Buffalo, N, Y.
— e — -
ACHINERY. —\hmntmturwﬂ of Wood-Work-
\ ing and Labor-Savin lln‘hlnt ¢ of all Kinds sulta.
:Llc for Carpenter' s and Jolner's \\- 8 lﬂ? requested to

ices, &c.,
send lllunkr‘nﬁ*;l't:l\‘lcl;‘!.u‘u‘ (‘;r Ilrl-hnno Qun‘n-hmi

ORTABLE STEAM !:\'G‘I‘NPESHQO\"!BI"{‘
& maximi urability and eco
J wig: the mlnlllmu(:x': cgr'l.cen t and price. ‘ncy -m
el
mc

Scroll Saw

bly known, more than oqg
,A.l?d hwx::rdynm'{nclorx or no ull icrinfl

1icati
clrculars sent 08 AplCAlo o S Lawrence, Mam.,

New York,
Sept. 15, 1874
TO WHOM IT MAY
coxceny.—We have
used the U, 8. Pianos
for the past six years

Addreu. United States Piano Co., 810 Broadway,” N

We have two
of them In our
public parlors

In our opinion
there s no Piano
more dumble or pos-
sossing superior musi-
cal qunlll'w

Please write us, and you will re
ted Cirenlsr contalning full part ars, bat also & wr
reply to all questions from so Seer of cur Company in
person, Please state where yoo saw thi

ive not only our Iu

Niagara Steam Pump.
CHAS, B, FARDICK,
23 Adsms St., Brooklyn,N. }:
'\?Fi' & IMPROVED PATTERNS—MACHINISTS'
AN TOOLS-all sizes—at low price
E. GOULD, 97 to 113 N.J. E. E. Ave., Newark. N.J

STEEL ST

-
List and Samples free. E. M. Dovaras, Brattleboro', Vi,

Barnes' Foot-power Scroll
Saws and Lathe.
THOUSANDS NOW USING THEN

MaxyY who read this are wasting
time and mopey that could be u\nll
with these machines, Mauy are mak-
fog, by using them, from ‘83.00 o
811,50 perday. Say what paper this
s In, and address, with stamp.for full
description, W, F, & J. BARNES,

Roekford, Winnebago Co., 1il.,
Box 20441,

l AND SAW MILL—Saves the labor of § men, S, (.
HILLS, M1 C uurﬂnmh ~t » New York

TURBINE

n Water Wheels.

More than four thues as
many of James Leffel’s Im-
roved Double Turbine Wa.
rr Wheels In operation than
any other Kind., 3 sizes
made, ranging from 3§ to
% inches dismetor, under
heads from 1 to 3 feet.
Successful for every pur-
pose, Large now pamphlet,
the finest ever published
contalning 160 pages an
g over 3 foe {llustrations,

l)l ].‘ For euttisg buastoes
M) Sonclls, all siges, Ale
complets OUTIITY {x.t Clotking Sten

| clis and k';"' I.ﬂn with whilch young mes sre makics

| from 85 o Send for Catalogue sod sszogles 3
5, M. SPE \t)h H Hanover Bt Boston, Mass

E. M., MAY(’S PATENT BOLT CU mn.
57 veud for INustrated Clrcular, Cloclunat,

BLAKE'S sream PUMPS

FOREVERY POSSIBLE DUTY

SE0.F. BLAKE MFG C0.79%81 LIBERTY STNY.
CAUSEWAYZ FRIEND STS, BOSTON.
SO CANALST.CHICACO.

SERD FORE ILLUSTRIIED CETALVR DT

s;mmr.n & BARREL MACHINER
Do, MEADING AXD SHISOLE ®AX

= Jl)l\TEIL SQUALIZERS, AN!
HEADI

G TU K
BAILE \ GAUGE l_,\TH)‘ -Foe .amru all kinds hnr
dles and Cabinet work. ~ln'ptns bDest In e
manufsctore a foil lioe u. “ond sod Irom %mm.
Machloery, Steam Engines. Address
T.R. H\lL’.\ & VAIL, Lockport, N

AGENT S WANTED.

b cent Write 3t ooce 0
F. M. REED, 87w s7., xew youx.

OOD-WORKING MACHINERY GEN
erally, Specialties, Woodworth Flaners and Rich
ardson & Pstent Improved Tenon !lxr' ze-
Ceatral, corner Union 8t., Wore
WITHERBY R¥ (,(- t !’ILTL\P.DVI\

For the Best sad
UNCHING For the Be

Chea
THE STILE

& PARFVR PRESS Cn_
DROP PRESSES. Siritirons. cous
T 0 s week 304 expenses u: ;.}. .G'xrl\f‘-
as Sour. Samples free. (
60 g l\l\(x U\ & BRO,, N. Y. or Chilesgo.

TAE LEHIGH VALLEY

=u 3-““‘J"}Eumry Wheel Co,

WEISSPORT, Pa_,
Msnufacturers of
Emery Wheels under s
new parent

Send for circular.

A FORTUNE 5525 RaEel Doy

STENCIL AND STAMP WORKS, Baitimore, Md.

Ill" WhuUuhl
IRCN
L a¥s 2o
Brams & GIEPERS
‘Hi Union Iron Mills, Pittsburgh, Pa
The sttention of Engineers and Architects is called
to our improved Wrouaght-Iron Bc.um and Girders (pat
tented), in which the compound weids between the stem
and ﬁ;n:ts which have proved so objectionable lu the oid
mode of manufscturing, are entirely avolded. We are pre-
pared to farnish all sizes at terms as favorable as can be

obtained elsewhere. For descriptive lithograph sddress
Carnegie, Kloman & Co.. Unlon Irgp Mills, txuba:;h Pa

The Toll-Gate! ""’2;’05'“';' *30 objects

tofind! Address withstamp. E.C. ABBEY, Buffalo, X.X.

BY MAIL.
Our new Seed Ostalogue, with s revise
and enias List of Novelies and S
| clalties, {5 ready for distribution, au
will be sent to ;‘1 who :p Iy, encloalng
-un. {for postag 1. L
x2).. 1S & 191 \\ BLET Stee Mo ¥

MAGNETS—Permanent Steel laggect;

g made ¢ xder by F. Al
1‘1‘3’. {}‘:‘iml)lr::d'-'n? New York, Malers of the cele-
drated Tom Thumbd and Minfature Telegrapk Instro-
ments,

"EVERY MAN HIS OWN GLAZIER.

.
The Universal Glass Catter; the best aﬁe 3 sent by mail
for 33 cents. Extra inducements offe: to Agents and
Dealers. Agents wanted c\r Fwhere. Address

R, L. FLETCHER, Broadway, New York,

A GOLDEN HARVEST FOR A(‘B‘N—

'\ Brooks's Patent Diamond Steel Knife and Sci

Sharpener s perfection ; latest and best -eulnﬁ lnrnuon

Smple; clegantly fnlahed, s ."..“‘f e i" Trer e
t shed, with circular.

samp. A2 I‘)Tll’}l Lirn I'K w ! e fy \e' York .

PATEL

OLD ROLLED
SHAFTING

The fact thas thas
streagth, a Sner fnfsh, snd
other In use, it
We are also the sole wan
Corrixs' PAr. COUrLIxa, and

application to

nd
- Stocks of this 8
FULLE DAN \
GEO. ¥
PlRRL




e
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Scientific

American,

[MArcH 20, 1875,

Advertigements.
[0 R R | A

coents u line,
Engraving head gdvertisements of the same rite
w“.?u-d.. e letter presm. Ad-
pertisements must be reocived al pudiiastion afice an

= m—wbw«mn

BIT BRACES.

Parber’s Patent DIt Brace, with & Ratehet Attachment,
will bont- where there Is Dot room 10 revolve the
Im‘ 'ug Dealers keop thom, or will farnish

lmw lLlHtsP.\ AN OV MPANY
™ Beekman Street, New \ov\
o'r!cx

Al are cautioned to take no assignment Ml
mhnmﬂn ander Letiers Patent, for an 'm
ot on Roaning Gear for Vehicios, tssued hy the
-m'd States, No. 100,55, deted May INb, W4, from
Poter B. Cunuingham, ax the sald Pasent Is the exclustve

of the umlan
s 'f‘\\‘ljr»nuua COMPANY

Bethlehom, n nh
3 .\\'THD A CAPABLE MAN TO CANVASS

New York City and vietalty for a Steam Baoller
Addross, wiih refereaces and gaalifications,
AL B, F O Box N

INTER-STATE

ndustrial Exposition.

CHICAGO, 1875.

Will Open September Sth and Close
October 9th,

All MANUFACTURERS, ARTISANS,
and INVEANTORS
Wishing to bdring thelr products before the

GREAT WESTERN PUBLIC

shonld not fall to be represented.
NO CHARGE
FOR SPACE OR POWER.

simidar purposes, purportis rentain A

BavamLmnen 1804

DAMPER axp LEVER
BEGULATORS GAGE COUKSs

lll‘.l".lr. ~ !!ll‘ﬁt 44 Hollldny 8o, Bult.

C. HENRY SIALL & OO, % Cortlandt 8¢, N. Y . (ity

THE PULSOMETER.

The stmplest, most durable and efective |
Breanm Powr now In use, Wi pamp gritty
or meddy wator withoul wesr or Injury to
e parts, It cannod ot out of order

Bravseh Depotn
11 Pemberton Square, Boston, Mass
T Market 5., Phliadeiphia, 's
!» \‘h e 8¢, Chioage, 1N

:
:

l E!“'"Orn" Your Own l’rlntlng
Pross for carda, Iabels, envelope

Portable s’ ete. Largersizes f¢ 1lu,. we ’rh
Basiness Men do thelr prioting and
advertising, save moncy and Increass
trade. Amatear Printing, delight
ful pastime for spare hours. BOYSN
have great fun and make money fast
atprinting, Send twostampa for full
’uudmm pre »«nhlm.u,lu(h. Mirs

‘ P“clt KELSEY & CO. Meoriden, Conn.
I.\ll‘mn‘.\.\r FOR ALL LARGE CORPO-

RATIONS axo MANUFACTURING CONCERNS
nerk’'s Watchman's Time Detector, capabile of
controlling, with the utmost accurscy, the motion of a
watchiman or "'hvllhln as the same reaches different
| stations of his Send for a Circular,
J. BU RRK PO, Bex 1 7, Boston, Mass,
2 —~This dotoctor ie um-rnf by two U 8. Patents,
| Parties using or selling these Instruments without au-
thority from we will be dealt rm. mor\llu 10 law,

ONEEClh

NOYE'S

Terms liberal to exhibitors and facilitics first |
class in all respects,
Applications received at any time.
and further information, apply to
JOHN P. REYNOLDS,
Secretary.

STE AM GOV ER\OR

For blanks

ASSIGNEE'S SALE.

8§ SALE of Machinists® Tools at

Machines, Palieys, &c., &¢.
for Clrcalar, stating terms, to W. B
N Ca\lUli‘K.L\S. s‘llllocl Rocheater, N,

o, wers
GEO. E, )l()llﬁl!. Awsiguee,

BOUOKTON'S AUTOIATIO HOUSE P‘UIP‘
eat of the kitchen range, esiab-
mbﬂ md nnlnulno a n(.- of water from the well or cis-
tern o the tank at the top of the house, without attencion
or expense. Enough for all ordioary bousehold uses
Good mechanios wanted to m.kr .nd introduce lbcm in

various parts of the count r{ ull description
itk stamp. CHARLES HOUGHTON . 30 Water

Mass,

address
mreel hoﬂon

[T PAYS! IT PAYS!

WHAT PAYS?
Read & See

Every business man admits the necessity of advertising,
All who have tried It know the advantages and profit of
0 dolng. But it is not all who advertise that do It advan-
tsgeously, and in the most effective maaner, 1o derive the
greatest benefit for thelr money. Asa rule, it 1s the best
cconomy to sdvertise what one has 1o sell or wishes to
purchase, in papers haviog the largost clreulation among
That class of persons likely to be tnterested In the article
Parties haviog Manufacturiog Establistavents to sell or
lease, or who wish Estimates made for Constructing
Reddges, Dams, Iron Bulldings, Furnaces, Heating Appa-
ratlus, Steam Engines, Bollers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineeriog Works of all kinds, will find that it pays to
advertise 1o the SCIENTIFIC AMERICAN .,

The value of the BOIEXTIFIC AMERICAN ax &b adver-
tislng medium cannot be over-estimatod. It goes into all
the machioe and workshops 1o the country, and s taken
&1 the principal braries snd reading rooms (o the United
States and Europe,

A business man wants something more than (o see his
sdvertisement In o printed newspaper Jle wants clrouls-
tlon, If It Is worth 35 centa per line 1o advertise (o a pa-
per of three thousand clrculstion, it I« worth $3.7 V pe,
line 1o advertise In one of forty-8ve thousand.

We lnvite the attention of those who wish Lo make thelr
business known, to the annexed ratos:

Buck Page, « « 8$1.00 a line
Iuside Page, « « . 25 a line ,"E:f,'(‘,,,
Businoss and Porsonnl, 1,00 a line | Y

Eagravings may hosd sdyertisemonts st the same rate
per lne, by mewurement, as the letter press. Adver-
lsements must be received st the publication ofce as
carly as Friday momniug (o appear in next lssue.

If anything ls wanted In the mochnnioal line, advortise
OF 140 the BOIExTIFIO AMBUIOAN,

£ 000 has & patent or machinery 1o sull, sdvertise tn the

F HORIZONTAL
Ahun and second

Bunum SALE oF

are the t In the United States, They make Burr
Milistones, P'ortable Milis, Smut Machines, kers, ML

Water Wheels, Pulleys .nd (mriug. u;-«huy
Send for ea ov
J. T, \U\'ta Buffalo, N, Y.

CHEMIST thorough and practical, wanted by
y &l tion, 1o sct as Saperintend-
ent of a large Chemical Works, where he would have an
assistant chemist In Laboratory subject to himand the em-
I-lo)mcm and discharge of men, and be held responsible
or thelr well doing. ust be able to furnish references
of rocﬂml.blmy and of ene |r and good charscter,

& ACIDS, Box ¥q) New York, mtating
-lm expected -ud fuil xmlmhn

Plcks,
sdapted to Sour mills,

PLANING AND MATCHING

BENTEL, MARGEDANT & CO.

HAMILTON, OHIO.
Send Tor Calelogu Price List

Mo & Cus Patent Offices.
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States,

TWENTY-BIGH1 YEARS EXPERIENCE,

MORE PATBN'I‘;—MW been secured through
this agency, at home and abroad, than through any other in

the world.
They employ as thelr assistants s corpa of the most ox-

perienced men a4 examiners, specification writers, and
draftsmen that can bo found, many of whom have been so«
ected from the ranks of the Patent Office,

SIXTY THOUSAND loventors have avalled
thempelves of Munn & Co.'s services In examining thelr in-
ventions, and procuring thelr patents,

MUNN & CO,, In connection with the publication of the
Somexririo AMenioax, continue to cxamine inventions
conifer with laventors, prepare drawings, specifications, and
anignments attend to fling applications in tho Patent Offico
paying the governmeont foos, and watch oach caso stop by
stop while pending bofore the examiner, This is done
through thelr brunch office.corner ¥ and Tth Streets, Wash-
ington. They also prepare xnd filo caveats, procure design
patents, trademarks, and relssucs, attend to rejected cases
(prepared by the inventor or other sttorneys), proeure copy-
righta, sttend 0 Interferemcos give written opinfons on
matiers of infringement, furnish coples of patents: In fuct
attend to every branch of patent businees both in this and
in foreign countries.

Patents obtalned In Canada, England, France, Belgtom
Germany, Russia, Prussia, Spain, Portugal, tho British
Colonles, and sl other countries whore patents an

granted,
A spocial notice Is made (o the Sorexririo AMERIOAN of

sll Inventiona patented through this Agency, with the
name and residence of the patenteo, Patents aro ofun
sol, In part or whole, to persons sttrscted to the nvention
by such noties,

A pamphiet of 110 pages, contalnlog tho lawns and full di-
roetions for obtalning United States patents, also a clroular
pertalalog exclusively to Forelgn Patonta, stating cost for
oach country, time granted, ete, sent freo, Address

MUNN & C0,,
Publishers BSOIENTIFIC AMERICAN,
37 Park Row, N, ¥,

Braxon Omn—('ornor ¥ and 7th Streets

O'.l‘!"n. Conr

Washington D

«A.SBBSTOS MATERIALS

SHEATHING, BOILER FELTING, PAINTS il colors),
(‘l‘ﬂ\ﬂk"c.. prepared ready for use. Sond for lﬁmpblr'- Price-Lists, &¢

EWF CAUTION, —The s are Aeveby contionet agains purcAasng or whaw
"'.', o ¢ ‘hm TOX. univas lui A:'n uu.r’num' o

Fatentee and Sole .Vl-_.nnn.nr.(H w JOHNS 87 Maiﬂe" Lane N Y

ROOFING PAINT,

Livers! Inducements ta dealers
any mate s ls for (As abavs or
dates oF pirients

~ L ASND CHARCOAL
S l'l(ﬂt'

Of superior quality, sultable for
2 mintng snd holating '"”I."". in

clined  planes, trasembslon of
power ste Also Galvanised Char
coal and ll B for Ships' Rigging,
suspeoston Pridges, Derriek Guys,
Feorry N pu [ L

A large stock constantly on hand,
from which any desired lengths are
cut

JOHN W, MASON & 00O,
43 Droadway, Now York,

I)XCK" BKCYCLOPEDIA OP 6 422
free of |-‘ ——y “v- :.‘l:nrn l‘::;o.l mall ul hro

DICK & ¥ fm ERALD, Poblishers, 18 Ann §¢., Y. N

‘ BUY A o

The Most PPowerful and the 1mly tln!

Shutting, Good Part Gate Tarbloe ever
made Price of small wheels to sall
n.r tUmes, Bend addresa to

A. M. SWAIN

North Chelmstord, Muags,

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B Peaweoe, Vo L Jo ML Avusx, Pred't
J. B, Poace, Ses
—  mamTFORD, CoXN.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cot-Of K
Patent Tubulsr and Flue Bollers: Fiain Siide
tlooary, Holstd und Portable Engines. llollwn of all
kinds, Stesan J lﬂll Oumw. Shafting, &c,, Slk,
Tow Oakum, | 1'7 wdnmyhuhlntry.
Ageats for the New nea lhunhﬂnﬂ Machin-
#t's Tools; for Jndoon . bovrnon wd smp-'ulvn.
e uul Blow Differential Puliey-Hiocks

Wik e Y ST, NEW 1YORK
wO“S 'Afhﬂv \gw JERSEY
)(‘R COVERING FOR BOILERS AND

ne; Lowe »
Valve Sta-

PES saves Twenl r Cent in Fuel
R FELT, (‘E\ﬂ-.. AVD PAINT FOR
lwors ts the best in the mark

Asbestos Poltlng Co.

316322 Front St., N.Y,

OTIS’ Mmachinery.

OTIS, BROS, & 00
No.34S BROADWAY, NEW YORK.

o Tmproved Foot Lathes. |~

o Small Enfmr Lathes, Small Gear
P Cutters, Hand Plancrs for metal, Ball
Turning Machines, Slide Resta, Foot
Scroll Saws  for light and hur
work,.Small Power Scroll Saws, Poot
Circular Saw Machines. The very
readers of uu. E;-er hlve one of them,
H fa, N H

pest.  Man
Catalogues N.
Just the mlelu for Arﬂnmor Amleun

REYNOLDS & CO.,

145 EAST ST., NEW HAVEN, T,
MANUFACTURE
Iron and Steel Set Screws, Round, Square, and Hexagon
Head; Machine and Cap Screws; Plano, Knob. and Lok
Screws; Machine, lridge, and Roof Bolts, Bolt Ends,
Blanks, Nuts, Washers, cote,, of every description,
Send 'for Price List.

EAGLE FOOT LATHES,

Small Engine Lathes, Hand Planers for
metal—-Slide Rests, Clircular and Fool
Scroll Saws—all of the neatest dealgn and
superfor finish, Our catalogue describes
every tool necossary to it out the Artizan
or Amateur, as well as the Boys for the

Holldays.
WM. L. CHASE & CO.,
% & 97 Liberty St., New York

Corrugated Iron,
Iron Hullrllnrﬂ toofs, Shutters, Doors, &c.

LY I t()\' BRIDGE & ROOF 0.,
Send for Clronlars, OMmcoe b Dey St,, New York,

Portland Oement

From the best Lundon Manufacturers, For sal ‘!
AMES BRAND, 55 ClfT S¢., N

A Practical Tvumc on Cement furnfshed for 35 centa,
\ RTESIAN WELL.—Proposals Invited for the
Sinking of an ,\rlcnlm Well, In vicinity of this Clty,
¥Yor purucu nn. .b R

AN & CO,, 47 Fulton St,, X, Y,

Address JOUN A, AOEBLING 8 BONS, Manufaotur
ors, Trenton, ll.. or 117 Liberty 8t,, New York,
Wheols and Rope for conveylng power lon,, distances,

Sond for Clreular,

PERFECT

NEWSPAPER FILE.

The Koch Patent Pile, for qmnor\lng nev-mpn.‘i
magazines, and pamphlets, has been recently lmprov
nvufpr!u« reduced abscribor (o the BOIENTIFIC AME-

RICAN can be supplied for tho low prl-\- of ll w’J mall,

or $1.35 at tho office of this pape: widd
|n-c.r1pnnn S HCIENTIFIC A\ lu( AV 1it, 4’.'»

cemsary for eyery one who wlnhu w ;'Nu:r\'ol ¢ paper.

Addross MUNN & CO,,

Publishors * BOIeNTIFIO AMERICAN,"

- ——
V, Carventer

wT Advert et
Pox 70, New York eny AT & - Addrers

Machinists' Tools,

EXTHRA NEAYY AND INFROTED PATTERYS,
LUCIUS W, POND, MAND VACTURER,
Warcester, I.-.
WAREROONSE ™ LIN
S Lathes [Saners Doving
tere o Rpecially

n“uln‘ a. Owt.

AMENRICAN Twl T b
Woonsoc ket r “""i %‘.‘
Church -, N ¥ Masnfaet -4
Patent  DiAMOND  SoLin ?"
'\nuu Eweny Warss I.n....

and Arvosaria lvrn u.,.,
lu Medai and DA wandeq
by Ameriean institute, l 1 « R
— .:‘.1 M also by M.C. M. A Rosten,
L)

STANDARD BRICK MACHINE
oa N Yia ortginel of il Rerch Morhisss o
lnylklns "ums for Cuts and Price lln of It, .Juluu.

clos awe v the manufacture of Frick

\I ELLS' EVERY MAN HIS OWN LAWYER
ann BUSINESS FORM mni’ By Jowx G,

A Comp nr( Ide lnnll
TR CA T R A

-ro In Hults
Business Transactions of overy deseript Coutatning
Legal Forms of Deeds, Morigages, IM Afdavits,
Deposttions, Nonds, Orders, Contracts Powers of Altor.
ney, Certifestes of tmanp
wents, Awards, Declarations, Dem nu‘,”m :&%

Arbitration, Partnership, Tcleases,
misatons, Land Jolntw

w Il,l,u
"
r\l

Trun
ceipia, Public Lands
Creditors, Oaths, mlmcuonum ton
Laws, Mary Al Diverce, Patent aws, with n.ﬁ'u-
structions (o Inveators; Penslon Laws, w | Instrue-
umu to nuhlr the dluhum soldier or saflor (o pw
Lawe o Voo OtBereni Siates conern ."M
o ren e

from Execatlon, Collection of nbu "'&w
Contrscts, Limitation of Actions, 1
of Voters, Licenses to Seil Goode, m.- ‘ln-
the Internal llevenoe Laws, Stamp Duties
and Custom-House Hegulstions, Constit ho‘ of the
United States, with Amendments, the whole action of the
Government In Helstion to Iecovstroction and
r'mdmnn. Seals of the Different States, with
tons, eto

There I8 no class of the community, male or female, who

h."‘, or ex 1 o h;;.u w:mﬂy or whe h“
rights or Yileges w re whe w
not be greatly benefited and mm&.'

of the bhook . It wiil save them monoy, save them
save them time, save them ltigation and ;zwv t.n.
:nd' .:.. :hcm Information which nobody

e ou

T:o Work embraces 630 large 12mo. pages, and s printed
on fine

Sent post-pard on receint of ’
Address JOUN o. wELLS
No. 27 Clinton n.ce New York

I ICHARDSON, MERIAM & CO.,
“!_l::‘n:mmo(m mr;("l’:m;vdm Mch
lokllnc noning, ng, Shaping, Vertical
and Ct m::xe':‘w ne Mae Plies. baw Mille, &I‘A'rbon

Hallway (ml-ol!. a.nd m;»-- Machines,
‘:n nm‘&:mm !lnnh;wni' Worcester, lo—ﬁ

SHIRGLES HEADING, ARD & s?{h
Sole makers of the well known lnrlom Law's

SHINGLE AND HEADING SAWING or cireulars
address TREVOR & CO., boctpon N.¥.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Saves !enwmmverml CHALMERS smctco
foot E. 2th Street, ) 132 N. 2nd St., St Louls,

Working Models
T — e O by

SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXII—-NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of Janunry,
1875, a new volume commenced. It will continue
to be the alm of the publishers to render the con-
teats of the now volume more attractive and use-
ful than any of its prodecossors,

To the Mechanic and Manufacturer.

No person engaged in any of the mechanioal pur-
suits should think of dolng without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any othor publication.

The SCIENTIFIC AMERICAN is dovoted to the
interosts of Popular Sclence, the Mechanie Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the Industrial pursults generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
brury, and the Reading Room,

By tho now law, the postuge must be pald in
advance in New York, by the publishers; and tho
subscribor then recelves tho paper by mail free of

oharge.
TERMS,
Ono copy, one year (postage lncluded). ... ‘?
One copy, six months (postage included)..
One copy, three months (postago lnoluded)
One copy of Solentific American for one
yoar, and one copy of engmying,  Men

OF PTORTINI® . o« (oo s s tansats by SndoRustee 10.00
One copy of Sclentific Amorican for one

year, and one copy of * Solence Record™
A 5,50

LOR MG Vi i ssaocannesnrdieinsnhtosnanhan
Remit by postal ordor, deaft, or express.
Address all lottors and mako all Post Office or-

ders and drafis payable to

MUNN & CO.,

37T PARK ROW, NEW '0“
HE * Sclentific American” i rlnted d with

Coan AR EVLISIDINONS SRR wow Yok




