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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-
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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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| eliminate o century’s labor abiroad,
the Introduction of the
five yoars sgo,

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. /

This is worked and kept for sowo time before using as | Ten coples, one year, esch #2 70, postago melodod........ocoovvinie:
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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

s gliven,
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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-

[MArcH 20, 187

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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Seientific American,
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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 |

Scientific American,

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
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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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[Stgned) EDWIN FITHIAN,
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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
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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

190

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




