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NEW BRIDGE AT PITTSBURGH, PA. constructed by the Iron City Bridge Works, of Pittsburgh. | through this intended street is gshown. The general con- i
The engraving published herewith represents a bridge | The contract price was about $36,000, whereof §12,000 were | struction of the bridge, says Engincering, to which we are ’
erected two years ago at Pittsburgh. The length of the | for the excavation and stone work. indebted for the illustration, is so clearly shown by the :

bridge is 250 feet, the clear span 150 feet, and there are side| The main arches of the bridge were fitted together in the [ views we give that no detailed description of it will be ne-
openings of 40 feetl each,with roadways and sidewalks along | shop, but taken apart again and put together in place on |cessary. We may mention, however, that Fig. 8 is a dia- i
the river's banks passing through them. It was decided by | scaffolding. The ravine crossed by the bridge is for the | gram showing a development of half of one of the arched
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the commissioners who had charge of the work that the | greater part of the year dry, and will in course of time be | ribs, the rib being drawn straight instead of curved to its
bridge should be ealculated for n movable lond of 100 1bs, | occupied by Boundary Avenue, a street of 80 feet in width, | proper radius. The mode of adjusting the bearing of the
per square foot, or 4,000 1bs,, per lineal foot, with a factor | making with Forbes street, on the center line of the bridge, | ribs on the abutments is shown by Fig. 5. The other detail
of safety of 5. The bridge was designed by Mr. Pfeifer,and | an angle of about 60° In the elevation, Fig. 1, a section | figures_ will explain themselves
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THE MOON'S ATMOSPHERE.

The moon has no atmosphere, the text books tell us: or if
any, it is comparable in density only to tho best vacuum to
be obtained in the receiver of an air pump. Bessel estimated
the greatest surface density possible in n lunar atmosphere,
consistent with lunnar phenomena, to be the thonsandth part
of that of the earth's atmosphere; and most writers on ns-
tronomy have nccepted his conclusion as final,

But it has been found that the caleulations which led Bes-
el to this result were vitiated by serious errors and omis-
gions, He failed in the first instance to take account of the
difference in the force of gravity on the moon and on the
earth. Allowance being made for that, it appears that the
surface density of the moon's atmosphere may be three times
what Bessel made it. Healso overlooked the influence of
tomperature, Muaking the necessary correction for this ele-
ment, his equation shows that, so far from being limited to
a density o thousand times less than that of the earth’s at-
mosphere,the moon's atmosphere may be five times as dense,
or one two-hundredth that of our air. In view of the di-
minutive mass of the moon and the feeble action of gravity
upon its surface, such an atmosphere would be relatively
quite as important, quite as effective in its influence on the
surface, as the earth's atmosphare is,

Taking the enrth s unity, the dinmeter of the moon is
less than two sevenths ; its surface aren, one thirteenth ; its
volume, one forty-ninth; its mass, a little more than one
oightieth; its mean density about three fifths; and the
the force of gravity on its surface rather less than one
sixth.

Spread over a surface relatively so much greater than the
earth's (as ¢ to Jo) and ncted on so slightly by gravity,
the moon's atmosphoereic envelope—assuming it to have been
proportionately as ample ns the earth’s at first, and the con-
ditions to have remained similar—would necessarily occupy
n very much greater comparative volume than the earth’s at-
mosphere, while its surface density would be not more than
one fiftieth part as great,

But this maximum density possible under Bessel's osti-
mates must groatly exceed the density actually possible at the
present time, since the absorption of the moon’s atmosphere
by the moon’s surface must have gone on much more
rapidly than the corresponding absorption by the earth, the
surface exposed being relatively six times greater,

Think what enormous volumes of carbonic acid gas, oxy-
gen, hydrogen, and so on, have been withdrawn from the
earth’s atmosphere, to enter into solid combination in the
conls, limestones, granites, and minerals of every sort; and
try to realize what the coudition of atmosphere would have
been had it been subjected to the absorbing action of a simi-
lar surface six times more extensive. Such,relatively, have
been the conditions prevailing in the moon. If correspond-
ingly reduced, its atmospheric envelope is not likely now to
have surface density more than one three hundredth part
of that of the earth’s atmosphere.

The question therefore is whether astronomers have been
able to detect positive evidence of a lunar atmosphere, not
like the earth’s, which we have no reason to expect, but of
such a density as may reasonably be considered possible
there.

In his recent able and authoritative treatise on the moon,
Neison remarks that all astronomers who have devoted
much time and attention to the detailed examination of the
lunar surface have recognized more or less direct indications
of a rare lunar atmosphere, besides the more indirect evi.
dence afforded by the known conditions of the moon’s sur-
face and the phenomena presented by it. Again, with re-
ference to Bessel’s estimate of its density, he says: * But
this opinion was coincided in by none of those astronomers
to whom is due our knowledge of the condition of the moon,
and they recognized that the lunar atmosphere seemed to
possess a greater density than the theoretical considerations
would appear to permit.”

We have seen that those theoretical considerations rightly
interpreted, are in accordance with the existence of a lunar
atmosphere, very far from being insignificant; and it re.
simply to examine the evidence borne by observable phe-
nomens.

The only methods sufficiently delicate to detect unmistaka-
bly a lunar atmosphere, having a surface density less than
one hundredth that of the earth’s, are those based on the re-
fraction of a ray of light traversing it; and of these the
most trustworthy is that based on the observed times of
lunar occultations, that Is, the cutting off the light of a star
by the moon coming between us and it.  If the moon had no
atmosphere, the disappearance of the star should coincide
exactly with the ealculated time. With an atmosphere of
appreciable donsity, the disappearance of the star must be
delayed by refraction. The difference between the observed
and the caleulated time of an occultation would, therefore,
furnish a measure of the density of the lunar atmosphere,
provided the calculated time were minutely exact.

Unfortunataly this requires the moon's diameter to be
exactly known, but that is still doubtful within very small
limits, owing to the disturbing offect of irradiation. As the
ronult of soine handreds of recent observations with power.
ful instraments, howsver, oceultations appear to be retarded
from five to ten seeonds more than can be accounted for by
tho offects of irradiation, Consoquently the oxistence of a
lunar atmosphere safliciontly dense to produce the differ-
ence found Is not only possible, but vory probable, consid-
oring the consistent natars of the results obtained by
obsorvations and the apparent inadequacy of other ecauses
to. explain  them Tas miximam sarfacs deasity of
the moon's atmosphere, nee srding to thess conditions, is

abont one two-hundredih of that of the earth;: but this re-
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gult must be considered as merely probable, the exact densi.
ty being unobtainable with the observations at present ex.
isting, owing, as already noticed, to the uncertainty as to
the moon’s exact diameter.

Among the appearances which are regarded by students of
the moon’s phenomena as proofs positive of a lunar atmos.
phere of considerable density, we may mention thexwiligm
at the cusps of the moon, the dimness and obscurity ob.
gerved at times in certain localities while surrounding ob.
jeets stand out sharp and clear, the blue, transient fringe
to crater walls at sunrise, the local and qnickly disappear-
ing gray border to the black shadow of some of the deep
crater formations,the misty appearances within deep craters
at sunrise, and the blotting-out of surface details by mists
which vanish ns the sun rises,

After reviewing at length the evidence of these and other
lunar phenomena, Neison decides that the existence of an
atmosphere to the moon must be regarded as certain; the
only uncertainty that remains is with respect to its density,
which he is persuaded must in all probability lie between
three and four hundredths of that of the earth’'s atmosphere,
It ““is therefore capable of exerting almost as powerful an
effect upon the surface as the earth's,and, proportionately to
the mass of the moon, is not much inferior in amount.”

—  ——eatr——
THE RECENT WORKING MEN'S DEMONSTRATIONS,

In this city, in Philadelphin, in Newark, and in many
other of the large populous centers, the abnormal spectacle
is now being witnessed of working men banding togetherand
marching in procession to demand of the authorities an op.
portunity to earn an honest living. It is impossible not to
feel the greatest commiseration and concern for men re-
duced to this predicament, and it would be uncharitable not
to find in the circumstance every condonation for errors of
judgment. Weare well aware that it islike offering stones,
when bread is asked, to answer appeals for immediate help
by indisputable maxims of political economy; but on the
other hand, the working men have nothing to gain by closing
their eyes to the truth, however distasteful or unfortunate
the same may be, and there is something still to lose by their
pursuing a course which can in no wise enure to their benefit

A moment's consideration must show to every intelligent
workman thathis is in reality neither an especially oppressed
nor yet a privileged class of society. If he will remember
that the terrible financial stress of the last three years has
uffected everyone, that great business houses, believed to be
superior to all possible vicissitudes of fortune, have been
utterly annihilated, great enterprises, apparently in the full
tide of success, have been arrested, that we have experienced
not a sudden panic, from which recovery was possible, but a
slow yet inevitable shrinkage of value inall things, he will
perceive that by no combination of ‘circumstances could he
and his fellow laborers be made an exception to the general
misfortune. When employers barely have the means to keep
their business in existence, and then are thankfual that their
affairs are no worse, when, as must be the case, every penny
is considered more closely than dollars were before, when
people cannot hire men todo work, simply because they have
neither the money to pay for it nor any way of disposing of
the results of labor, it certainly cannot be expected that work
can goon. Nor is there any sudden and rapid method of
forcing the same into existence,

There is no greater mistake than to suppose that govern.
ment can do this. The governing power is not paternal here,
as in France or Russia. No one would more quickly resent
its interference with his private affairs than would the work.
ing citizen himself. The particular persons whom we call
President, or Mayor, or Governor, or Aldermen, who man-
age, for brief periods, the mechanical proceeding incident to
government, are bat paid servants of the public, not rulers
and for the working men or any other class of sovereign citi-
zens to ask, of those whom they hire to do certain work, an
exercise of power without the duties and powers which they
themselves have strictly defined and limited by law is not
sensible. 3

Again, it would not be just that one part of the population,
because it earns a living by daily physical labor, should be
provided for to the exclusion of every other class. The em.
ployer who may be laboring at his desk until his bodily
powers threaten to succumb, in order to avert impending
ruin, has an equal right to assistance. The butcher, the
grocer, all the retail trades' peopls, who are dependent on
the working man’s custom for their living, would be equally
justified in asking help becaunse the working men now buy
less of their commodities, It is clear that, if the State had
power to make work, that work would have to be paid
for by the people, through taxation; and when the working
man came to spend his earnings, he would find that they
would by just so much less moat and coal In proportion as
the dealers, through their increased taxatioy, have been
compelled to raise the prices.

It scems to us that the only sensible course at hand is for
the men to bear their misfortunes pationtly, to be vigilant;
and when any honest labor, no matter what, doos appear, to
take it and be content with any wages that will afford sup-
port.  Wesay plainly that the present i no time for strikes
sach as the ‘longshoremen and stone cutters have boen mak-
ing, no matter what the pretext, and that the period ix still
loss propitioas for enforcing dicta of trade soclotion or the
unwritten laws of trade etiguette. We bellave there is &
deop-felt sympathy for the working men pervading the com-
munity, and that there is a growing tendency to afford em-
ployment whenaever it can possibly be done. It remt
tha men who join in processions and other ‘ §
to see to it that no hasty or ill advised action, on thelr part,

mpairs this favourable pablic sentimont, il




orner of his monm orgunlntlon inwhich he is
admit, oomlouly or unconsciously, that some-
 somewhore the impossible may happen ?

W wo aro inclined to think that perfect sanity,

co porfoct hiealth, is a condition impossible in the present
M ‘of human development. It is our misfortune as well
s our advantage that we are holrs of all the ages. Tho past
romaing with us; so that evory man carries more or less of
the imporfoction, the lower life, of all the long series of life
forms. reaching back to the beginning,

‘Without going the length of the litanies and saying there
I% no health in us, wo are nevertheless compelled by every
day experlonce to admit that the best of men fall far short
of that state of porfoot healthfulness in mind and body
which we can readily conceive to be possible, and to which
the human raco may sometime attain, The best of men in-
Therit phyllml and mental wonknesses—more correctly, or-
ganio imparfoctions—from ancestors near and remote, which
show themselves not only in the outer form but also in the
inner constitution, in mental and moral traits as well as in
bodily habits and diseases. In like manner man in the ag-
grogate, that is, society, inherits creeds, customs, condi-
tions, and surroundings, which tend powerfully to thwart
the normal development of the individual.

For this reason, in the progress of nations, insanities in
thought and action have not merely to be averthrown by
what is right and true, but slowly outlived and eliminated
from the constitution of the race by a long process of natu-
ral orartificial suppression. And often the foremost men of
a nation have quite forgotten an outgrown error, a once
prevalent viclous habit of thought or phase of epidemic
insanity, long before it has entirely vanished—literally
died ont—among the musses. Not unfrequently, too,
some seemingly trivial occurrence will start an astounding
revival of the long quiescent evil, causing it to burst forth
like a montal plague to ravage nations supposed to be be-
yond its contagion,

The recent wide-spread development of the delusions
covered by the goneral term spiritualism is an instance in
point, It is a revival of witcheraft and devilmongering,
characterized by many of the obliquities and intellectual va-
garies of rampant insanity. Men smitten with the disease
cease to be amenable to reason in all matters connected with
spiritaalistic delusions. The most patent and ridiculous of
frauds and follies, reputedly involving spirits and their me-
diums, are accepted by them with religious enthusiasm.
They glory in their shame, proud to be fools in so sublime a
cause, Inall other fields of thought they may be shrewd
sensible, and logical to a degree; in this, the plainest de-
monstrations of the unreasonableness of their views, the
most palpable proof of the dishonesty of their trusted *“ me-
diums,” glance off from their minds like raindrops from a
duck’s back, making absolutely no impression.

The most amazing feature of the case, regarded otherwise
than as a phase of insanity, is the prevalence of the delu-
sion among the intelligent and well-to-do. No grade of so-
ciety is exempt, though it runs more or less in streaks ; and
no amount of rebuff or exposure seems to lessen the vietim's
confidence in the absolute wisdom of his foolishness

The numerous and curiously varied clientage of Flint, the
swindling tea kettle medium, affords abundant illustration.
A clumsy and illiterate humbug pretends to answer, under
spirit guidance, sealed letters (unaddressed, though directed
within to the spirits of the dead), returning in each case the
desired reply properly signed, with the letter of inquiry un-
opened, all for two dollars: and straightway men and wo-
men, of every rank in life, flood his office with banknotes
and queries, in confident expectation that their departed
friends and relatives will make them wise before their
time.

From the newly appointed minister to England, who wants
an improved family tree to give him something more than
official rank at the Court of St. James, down to the gushing
miss of doubtful virtue, who expects to be a medium and
wants to know whether she will ** wright impressnoley or
makonakley,” the whole lot of them seem to be on the same
level of intellectunl imbecility the moment they enter the
spiritualistio sphero: a level wo low that the mediam's sil)y
rant and senseless doggerel seem 0 each and all to be the
natural talk of dead statesmen and dead fools alike.

No doubt some of them, now that their silliness has been
been exposed by the medium’s lottor book, feel somowhnt as
the swindler did when he sald to the reporter in juil: I feol
as if I should love to get out of here and fly " Even the
Honorable Mr, Plorrepont must feal  little ke flylng when
he sees his correspondence with “ My donr Ludy Mary " in
print, and has to face the chaffing Lo so richly desorves, But
will his faith in spirit communications, or the faith of any
of them, be shaken in the least? We very much doubt it
To sane people the conviction of uninety-nine people out of
every hundred modinms ns pitifal tricksters and knaves is
presumptive evidence that the unexposed hundredth is no
botter, but not so with the faithful. With them it is not
matter of exporlonce or jllll“llll'll', but & pure deluslion,
which no dishonesty on the part of medlums can stagger,
The venerable and eredulous seoker for aristocratie connec-
tions did not slacken his pursuit in the least whon the dis.
gusted female Flint told him the seeret of the tes kottle,

What if the lotters wore opened and copled?  What if the
medium were a boggarly fraud ? Could not the spirit of ““My
dear Lady Mary" make use of him all the same?

A fow days agoa poor lunatie, in great sgony of spirlt
poured into our ear & pitiful tale

of impossible ancestry
his great-grandmother was

say & kangaroo

““ But,” we objoctod. ‘all thln sooms to hinge on the con-
jecture that your grandfather was s camel.”

“To be gure!” ho replied, with ingane vehiemence, ‘“ to be
sure ; but, you know, in my elairvoyant state conjecture (o
me hu all tho foreo of demonstration!”

That is precisely the montal condition of most spiritual-
ists touching matters spiritualistic, Their conjectures about
spirit life and spirit nction have to them all the force of de-
monstration. In other flolds of thought and action, they
may be us sane ng our unhappy friend was excopt where his
pitornity was tnvolved ; butin this field they are blindly ir-
rationnl, incompetent alike of reasoning or of feeling the
force of the reasoning of othors

But—more’s the pity l—spiritualists are not the only
people who lead a double life, sane on one side, insane on
the other, taking conjectures for what thoy are worth in
most fields of thought, but exalting conjecture ahove a'l
things else in some special field, The world is full of people
who, with more or less enthusinsm, expect the impossible to
happen somewhore. A fraudulont motor violates the plain-
est principles of sclence: therefore thoy beliove in it. A
dogma runs counter to all exporience: therefore it must be
divinely true. *“I eannot comprohend : therefore I bolieve,”
is their ideal of spiritual exaltation ; and too often they are
ready to nssign to a protracted and disagreeabloe future all
such as cannot share their particular insanity,

The disease, more or less yirulent, is indeed all but uni-
versal, When it involves matters of every-day real impor-
tance, we seclude the victims and subject them to medical
treatment ; when it deals wholly with the unreal, wo—well,
sometimes we call them philosophers and sometimes we can-
onize them ; butit is the same disease, with varying inten-
sity, throughout, The man who gees snnkes in the air is
sick ; he who beholds angols is supremely blest!

Is there any cure? Wae are happy to beliove there Is: in
time, and the slow development of the race toward perfect
sanity. For untold millenninms the human race has been
stumbling upward through intellectual infancy, acquiring
much and forgetting much. By degrees men are learning to
distinguish the real from the imaginary, to abide more and
more by reason and sound experience, putting less and less
faith in conjectures. Ultimatoly men may develope into a
race purely rational, capable not only of habitually drawing
right conclusions from correct premises, but of always re-
fraining from positive judgment until the premises have
been fully established and properly verified: a race consti-
tationally sane.

But progress in that direction cannot be very rapid until
men have ceased, in each and every department of thought,

» | to make a virtue of insanity : inother words, have ceased to

set faith in the unverified and inconceivable above every other
faculty, studiously training the young to be irrational. Not
until the current methods in education are exchanged for more
wholesome and rational methods, not until men have learnt
atall times and in all connections to treat conjectures as
conjectures—pleasant to think about sometimes, and some-
times very useful as aids and inspirations in the pursuit of
knowledge and the development of character, but never to
be mistaken for truth or rated as a superior kind of truth—
then, and not till then, will the race cease to be lisble at all
times to outbreaks of epidemic insanity. Then, and nottill
then, will it be impossible for swindles of the Flint and
Mummler and Katie King and Keely motor order to flourish
outside of insane asylums.
S ———eer—
HOW TALL ARE WE!

In discussing the results of the tables of measurement of
drafted and enlisted men, prepared from the records of the
Provost Marshal General's Bureau, made during the late war,
Dr. Baxter remarks that probably no question of anthropol-
ogy has been more debated and none left in & more unsatis.
factory condition than that of the mean stature of the full
grown man, The reason for this he finds principally in the
confused manner in which measurements have been prepared
for the purpose. ‘‘Hights of young and old, of men of wide-
ly differing nativities, of picked men, such as soldiers and
militia, of men and women, of students under the age of full
growth; of convicts, a class generally below the mean hight
of their countrymen; of men measured in shoes and men
measured without shoes, have been compared together in
tubles protending to exhibit sclentific conclusions 1

The balf million sets of measurements, from which the
conclusions 1o be summeod up in this article were derived
are open to none of these objections,
mensurements, not gaossos,

They were actual
They wore messurements taken
with a reasonable exerclse of care by surgeons sworn to do
thele duty, fornished with needful aids and applinnces, and
without abjoet or intorest in evading or slighting their offi-
einl instructions, And the records inelude the measurements
of rejooted an well as of accopted men, so that they fairly re-
present, not a pleked portion of the men of the country, but
the whole

It s proper to observe hore that the measuromonts muado
use of In this report waore chiofly those of men exsmined to-
wards tho Iatter part of the war, aftor the finest fghting
materlal of the country hud beon enlisted; consequently they
under rather than overstate thoe avernge development of the
American pvople, It was a time, too, when large bounties
invited many of the bettor class of foreignors to enter our
servico: s partial explanation, perhaps, of the fact that in
evory instance the mean hight of our foreign-born soldiors
was above that of the nation represented.  Under such clr-
cumstances, it is gratifying to see that the first rank in stat.

"elimate are destractive to the white race,

ure is won by our native Americans, s somewhat discourag-
ing cireumstance to those who assert that our country and
Curiously, the liss

, | for the first and 07488 for the lnst named,

is headed by a small number of aboriginal Indians, Dr. Bax-
ter 1s of opinion that this is not due to their being picked
men, but to the fact that the Indinns are really a tall race.
In Mr. Gould’s tables of statistics, gathered by the Sanitary
Commission, 517 Indians show n mean hight considerably
above that of the following tablo, If compared with the na-
tives of tho United States only, the Indians (enlisted Indi-
ans, that is) would rank as ninth in the list of States.

Here follows the table ghowing the superiority in stature
of 501,008 men, of differant nativities:

Sttty Natfsity. PV Lot AP 24 5L
1 United States, Indians, . ... 121 07934
2 United States, whites, . ... 315,020 67 672
3 NOIWAY. .ccocosese suquss, 2,200 07467
4 Scotland. ...« onv b, Viuia 3,476 67066
5 British America «eevve, ... 21,645 67-014
} B eden . sl sd sadald e 1,100 66896
7 IYQlAD . . oo sicsio ot 0oy 50,637 66741
8 DERIAARIE - o0 o 2 i T o 383 G6-648
] HONADD < e i w0 smivaiworaas 980 66-637

10 Hungary....ccovareesunia 89 66:584
11 England....cceeiiuaicuvas 16,196 66577
12 (Germany-.. .. 54,944 66556
13 United Stateu. color--d . 25,808 66531
14 WRIOB S vsiesoiire e biore o oo 1,104 (66:418
15 RUSKIR 570 samsianevoiomara 122 66-303
16 Switzerland. .............. 1,802 66381
17 West Indies, .........ouee 5 66-307
18 France ....- caeeae 5,243 66277
19 Poland . ey s e e 171 66-211
20 M AXNT0 o cnecal siwmonwis Seroms a1 66110
21 {0 A OO e 339 66000
22 South America. .. ........ 79 65899
23 BRI S vams o oo o v 148 65635
24 PORLORAL’. . o0 s e Beowon yran 81 65-432

Total and mean of total 501,008 7300

Two thirds of the native-born white Americans were fair-
complexioned, but their mean stature was one tenth of an
inch below the dark-complexioned. Among the natives of
British America, England, Ireland, and Germany, the fair
exceoded the dark in about the same proportion, while the
dark show a slight saperiority in stature, except in the case
of Ireland, thelight and dark complexioned natives of which
had precisely the same hight.

Giraded according to the mean stature of the inhabitants
(American born whites), the different Northern States stand
as follows :

Superionity. State. Men Finmtoet.  ienes
1 Kentuck¥..oocoavnne - 4353 68677
2 R = Taca's ooe s aviewrvs 729 635351
3 Minnesota. ........c.. ... 3,682 68371
4 Misgounrk. (... .ooo i 8081 05387
5 California . .......co0une .. 1,308 68°306
6 N TR R Sy e e s yre el s g1 08286
(] INBIANA . o v o s aeavononeraes 38,854 68080
8 West Virginia............ 5,187 68005
9 Wisconsin . ...ovvieninnvae 10,922 o

10 T R N 12, 67805
11 1y AT TR SRR RS L 7.828 7805
13 IO e < s e Sy WA 46,405 7835
13 Michigan ..oovevansrpans 12,583 7826
14 Maryland, .. «ovienes 6,918 7814
15 0. SRR A e 30,511 67T
16 Vermomb.sssss= »sncsnese 3.374 687583
17 Delawargceee, v ceiens ==+ 1,915 67490
18 Pennsylvania, ............ 4714 67470
10 District of Colubia .. .... 2 67353
20 Rhode Island, .......-«¢ . 3,013 67200
2 New York........ T 43,708 67274
22 New Jersey........ cesvas 17,084 7023
23 New Hampshire. ., . ... 2,801 66920
M Massachusetts cooe. .. ... 6,280 06-591
8 Connecticut. . ...covvvee - 2,000 06587

Total and mean of total 515,620 67672

According to Dr. Coolidge’s examination of United States
Army statistics, from 1830 to 1855, the mean stature of re-
cruits from Georgia, Tennessee, North Carolina, South Car-
olina, Alsbama, and Virglnia roged betweon 08972 inches
The average for
the whole country, obtained from Dr. Coolidge's tables, was
07°357 Inches, about one third of an inch bolow that derived
from the records of the Provost Marshal Goeneral’s Bureau
(67°072 inchoes) for the Northern States; while that obtained
by Mr, Gould, from the statistics of the United States Sani-
tary Commlission—on the whole less sccurtely taken—was
smaller yot, by about one hundredth of an luch. The close
correspondence of the three sets of observations is an indi.
ontion of the accurney of the whole, Altogether they are the
results of measuromonts of nearly a million and a half of
Ameriean born white mon, and the resulting moan stature of
the whole is 67046 inohes,  Evon the lowest mean obtained
would entitle the American people to the first rank among
the nations in point of stature,

ReMARKABLE ARTESIAN WeLL At Pralrle da Chien,
Wis., an artesian well daily discharges 869,616 gallons of
water. The wellisonly 060 foet deop, but has head enough
to raise the water 000 feot above the ground.

Suocks of earthquake were folt, on July 5, at Corinth,

Greece. The direction was enst 1o west, On July 17 three
violent shocks occurred in Vienna,
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IMPROVED DREDGING MACHINERY.

The apparatus shown in our engraving in designed for cut-
ting canals, deepening Inkes, otc., and can bo Iargely used
in the work of reclaiming land. The barge, which carries
the machinery, and the frame for carrying the mast or jib,
are made of wood. A boiler, on deck or below, supplies
steam to a small pair of engines on deck, which work two
drums, two chains being nocessary, which run over a double
block or pulley, A. One shain, P, which may be a lighter one
than the other, acts on the frame of the bucket, BB, and
lowers it open. As soon as it is required to drag, the second
or heavy chain, R, acts on the frames and sido chainsat D D.
and causes the shaft, E, to unwind, which causes the buckot
to close, as at C, and the sharp edges enter the ground.
Though the edges jam, the chain goes on all the time, and
the action becomes one of lifting, and the charge of earth or

mud, often weighing two tuns, or measuring one cubic yard,

is lifted through the water; and the man at the winch or
or engine, knowing where he is going to dump it, puts in
motion the wheels, H, acting on the chains, G, which guide
the head of the crane, F, over the spot. As soon as the loaded
bucket is over the barge, or the land where the charge is to
be dropped, the man holds on to the first chain and lets the
socond chain slack, and the bucket opens, and so rapid is the
motion thata single engine driver can excavate and dump
four tuns per minute.

The barge is very often moored, says the Engineer, from
which journal we select the engraving, by two poles or stilts
at the sides, which are raised by a winch. This saves the
timeof pulling up an anchor, and Keeps the barge steadier,
and the advantage is that a mark can be tied on the chain;
and whenever this comes 1o the same spot, the engine driver
knows he is deep enough, and a level can be secured under
water. When it is necessary to lift rock and stones, then
the bucket is unhooked at O, and a pair of claws hooked on
to the two chains, which claws act in a similar manner to
the bucket. The tool is used for wrecking, and will work
to the greatest nicety in a depth of water far below that at
which any diver could descend. It has also the advantage
that two men can work it with ease.

-t &

The Philadelphia Exhibltion.
As time progresses, the Centennial Exhibition at Philadel-
phis arrives at & condition of more perfect completeness,

Scientific dmerican.
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and with the bright summer m--llu-r the nurroumllnu

grounds attain even more beauty than they possessed upon
the opening day. The crowds, which are almost lost within
the great enclosure, save at the special points of popular at
traction, Incresse in number every weok; and though proba-
bly some slight falling off in the attendance is to be expec.
ted in the burning months of July and August, there is little
reason to doubt that this decrease will be far more than made
up by the mass of visitors during September and October,
always the two most crowded months at any exhibition,
Tho Exhibition is but, as it were, a handbook only to
the groat industrial developmoents of the United States, de-
velopments which to be believed must be seen, and which,
when seen, fill one with astonishment that so muoch could
have been effocted in 8o short a time. The admirable address
of the Hon., Abram 8. Hewitt, President of the Institute of
Mining Engincers, gives the reader some idea of the magni.
tude of two of the most important branches of industry in
the United States—its mining and metallurgy—from the
time when, in 1622, one hundred and fifty workmen woere
pont to the American colonles to erect ironworks, until to-
day, when 2,108,000 tuns of iron represent the production
of last year. Of every different mineral, indeed, except tin,
the United States possesses practically, unbounded resour.
ces ; of conl the quantity is equally unlimited ; of petroloum
she alone possesses, as far as is now known, those strange
and extended subterranean stores, the discovery of which
created, not many years ago, so wild an excitement, and by
which the whole world is supplied from some 3,000 wells in
the State of Pennsylvania, and which furnish an average of
about 24,000 barrels of oil daily, The Centennial Exhibi-
tion contains specimens of nearly all these sources of nation-
al wealth ; and though they do not of themselves afford much
information to the visitor, all information respecting them
may be obtained, and the centers of the various industries
visited; for though distances are great, the facilities for
overcoming them are great also, and the inconvenien-
ces of travel in the United States are reduced to a mini-

mum.

But manufactures of all kinds may be studied fally within
the limits of the Exhibition itself, and the position attained
by the United States to-day, in the production of woolen,
cotton, and silk goods,would astonish many European manu-
facturers who look to a freedom from transatlantic monopo-
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NEW STEAM DREDGING MACHINE,

ly for all time, notwithstanding that to.day the exXport of

cotton goods from New York to Liverpool in considerabl, if
not at present very luerative,

We have already referred to the admirmble arrangemeonts
made for the benefit of visitors who wish to go to differeny
There
never was an exhibition held at which %0 many facilities
were offered in overy direction, so many kindoesses shown
g0 much trouble taken, and, let us add, %o much that w;,;.].i

parts of the country and study different industries

be worth seeing and studying, if the distances were not s
magnificent. But so many thousand miles have to be tra
versed, and timo for most visitorsin Philadelphia is limited,
while their duties unfortunately are not, that only & very
small proportion of what should be seen can be visited, des
pite the opportunities afforded, and the universal anxiety
to aid the stranger in overy possible way.—Engincering.

e et -
Wool Greasing,

A Mr. Lebrun mentions, in a German paper, that a consid-
erable quantity of oll may be saved by the following process
of oiling wool, besides insuring a more uniform and regular
web, on account of the woolen fibers loosening and separat-
ing themselves more essily from each other. Moreover,
this plan, it issaid, is not open to the objectionable features
of some processes, which sometimes eause the total disap-
pearance of fine color dyes; and the cards wear longer and
better, besides allowing the wool to be more easily and eco-
nomically cleaneld.

To obtain this preparative, pour into a wooden trough 20
parts oil, with 10 parts of liquid ammonia, adding 5 parts of
water, Stir up this liquor with a wooden spoon, and, by in-
serting a steam pipe, allow the same to boil until the strong
smell of ammonia has evaporated, after which the oiling or
greasing may be proceeded with in the usual manner.

—_——t O
New Size for Cottons,

Haitra is procured from China and Japan, and may be
used for thickening colors and sizing all tissues. For use it
is washed in water and is then boiled with sixty times its
weight of water, in a closed vessel, at 65° Fah. The paste
thus obtained will keep, and adheres to the fiber so tena.
ciously that when once dry it cannot be removed with cold
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IMPROVED WOODWORKING MACHINERY,
A growing demand In noticed among manufactarers In
wood for machines combining the functions of seversl dif
forent 1ools in ono, thereby sconomixing space in the factory
and eapital in Investmont,  Those machines are, from the
groat range of work for which they are adaptod, known ns
universal woodworkers,
In the manufacture of builders’ matorial, sashes, doors,
ote,, a8 woll as in the production of furniture, agricultural

J.

mplements, railroad cars, patterns, ete., such machines are
almost invaluable. Their true value, however, is based
upon the ease with which they can be adjusted, and the fa-
cility with which the changes can be made for the different
kinds of work.

The apparatus illustrated herewith combinesall the fea.
tures of the variety woodworkers and hand planers of the
same manufacturers, with a complete molding and flooring
machine. The essential features of the original Climer &
Riley patent on woodworkers are all included, together with
many novel and important improvements and labor-saving
devices, originated by the makers.

The two sides of the machine are driven from one coun.-
tershaft, which is so arranged as to convey the power to
both sides simultaneously or separately, as the operator may
desire. The double friction pulley on the countershaft is
caused to come in contact with the driving pulleys for the

utterheads by means of two levers, one for each operator,
by which he sets in motion or stops his side of the machine
a8 he may desire. This method of obtaining independence
of the combination is new and effective, ns two operators
can perform their work, one on each side, without either in-
terfering with the duties of the other.

Upon the molding side, the moldings can bo worked to
eight inches in width, also narrow surfacing and flooring to
eight inches in width. This side is furnished with a pair of
powerfully geared and heavily weighted feed rollers, the
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motion of which can be instantly started or stopped, or
given a quick or slow motion, as may be required. The in
sido and outalde cutterheads can be swung to an angle, and
have a vertical adjustmont with the table to which they are
attached, The under cutterhead In udjustable for different
thicknossos of cut, and can bo used for forming moldings on
the undor side of the stufl,  This molding side is provided

with the sume features and adjustments for making accurate
moldings as the molding machines of the same manofactur

continuous table by fitting in slides of the proper form. The
fence is attached to and moves with the forward table, can
be adjusted to an angle of 45", and Is arranged to receive
stud springs for holding down the lumber, and for bolting
the panel-raising attachment,

The machine s very complete in all particulars, and the
desirability of the combination ean hardly be called in ques-
tlon. This machine can be seen in dally operation at the
space of J, A. Fay & Co., Machinery Hall, Centennial Bulld-

A, FAY & C0'S UNIVERSAL WO00D WORKER.

ers, and is convenient of adjustment and adapted for simple
or complicated moldings up to eight inches wide.

The primary design of the woodworker side is for dressing
out of wind, and for trying up and squaring lumber. By
the addition of various heads and fixtures necessary to each
operation, it is rendered capable of rabbeting, jointing, bev-
eling, gaining, chamfering, plowing, making glue joints,
beading, raising panels, ripping, cross-cutting, tenoning,
making circular, waved, and serpentine molding, and a great
varioty of work, practically limited only by the ingenuity
of the operator,

The whole machine has for its support a heavy iron col-
umn, upon which all the tables are planed and gibbed to
move vertically, each having a separate adjustment. The
woodworker tables have a horizontal adjustment for the ac-
commodation of different sizes of heads and cutters, the
vertical adjustment being used to graduate the depth of cut
for grooving, gaining, panel raising, surfacing, ete.

One of the spindle bearings on the woodworker side is
cast solidly to the column, the other being movable in a
planed seat, and retained in its place by a screw. This out-
side bearing is readily removable to alloy interchange of
cutterheads on the spindle, and gives the spindlea steadi-
ness not to be ncquired where the head overhangs the fram.
ing of the machine.

The tables are furnished with grooves for receiving the
gaining framoslide and other attachments, and for making a

ings, section B 8, columns 61, 62, 63. Any desired infor-
mation will be furnished on application to the manufactur-
ers, Cincinnati, Ohio.

[This description was published in our issue of August
19, the other engraving being, by an inadvertence, published
therewith, —Eps. ]

- ———eeere—
IMPROVED SIX-ROLL PLANER, MATCHER, AND BENDER.

Changes in machinery for working wood are so numerous
and important in their effect on the trade that we feel jus.
tified in giving those who are interested in this class of tools
the fullest opportunities of information in regard to any
new machines of value which may be produced.

The machine herewith illustrated is manufactured by the
well known wood tool builders, J. A. Fay & Co., of Cincin-
nati, Ohio. There are two cylinders, one for planing the
upper surface of the board, and one for the under surface,
each having two driving belts and three knives twenty-six
inches in length, and being fitted with steel journals, and
steel lips for chip breakers.

The two vertical sideheads are of gun metal, each having
three catters, and are adjustable for different widths of
lumber to be jointed or tongued and grooved. Theyare
also arranged to drop vertically below the bed to admit of
surfacing the full width of the knives without removing the
heads from their spindles.

The feeding mechani sm consists of six rollers, six inches

J A, FAY & C0.'S SIX-ROLL PLANER, MATCHER, AND BENDER.
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‘three pairs, connected by heavy expansion
 goaring ‘end of the rolls, The rolls and upper cyl-
inder can bo elevated to take in lumber five inches in thick-
~ mess. The upper rolls of the contiguous pairs are adjusted

simultancously by means of & hand wheel with geared con-

The under cylinder is adjustable vertically for graduating
the thickness of the cut, and is placed so that the discharg-
ing rollers carry the lumber from it. This is a novel and dis.
tinguishing feature of this planer, the rolls through which
the lamber last passes being placed outside of the under cyl-
inder and bending pressure bar, which is placed and adjust-
ed over the under cylinder.

These rolls are usually placed in the machine so that the
under ¢ylinder does not commence cutting until the board
has passed some distance through, and consequently a por-
tion of the board must depend upon being driven over the
under cylinder by the board following. This defect is obvi-
ated by the new position of the cylinder and the discharg-
ing rolls.

Accessibility to the under eylinder is facilitated by the
method adopted of moving the discharging rolls by revolv-
ing thoend of the machine supporting them upon a hinge
in one side of the frame; and the pressure bar over the un-
der eylinder, being revolved upon one of its supports,leaves
the under cylinder entirely open for any purpose of adjust-
ment the operator may desire. The side cutterheads, being
adjacent to the under cylinder, can also be more readily ad-
justed by virtae of the position thus attained.

This arrangement is a very desirable one, and the end of
the machine is claimed to lose none of its stability, as the
supports are of the most permanent character, easy of ac-
cess and attached or detached very quickly.

The lower roller on the movable end of the machine has a
vertical movement to compensate for any changes in eleva-
tion of the under cylinder, and in order that & constant
pressure may be rotained upon the lumber by keeping the
peripheries of the cylinder and roller in the same relative
position.

One of the machines may be seen on exhibition in daily
operation in Machinery Hall, section BS, columns 61, 62, 63,
Centennial Exhibition, Philadelphia, or further particulars
can be obtained by addressing the manufacturers at Cincin-
nati, Ohio.

{For the Sclentific American.)
THE EXHIBIT OF CORNELL UNIVERSITY AT THE
CENTENNIAL.

In the aceount of technical schools recently published in
the SOIENTIFIC AMERICAN, the exhibit of the mechanical
engineering department of Cornell University was omitted,
us the articles shown by this school are of such an interest-
ing character as to warrant a separate description,

Cornell University, as most of your readers doubtless
know, furnishes courses in almost every branch of learning ;
but the present notice must be confined to the practical part
of the course in mechanical engineering. This course covers
a period of 4 years, during which each student is required to
work for 10 hours & week in the shop. Some of the results
of this work are shown at the Centenninl, and the visitor is
not deterred from making a critical examination by notices
that handling is forbidden, but, on the contrary, is invited
to subject the articles to any test that he may desire. Some
surface plates, placed upon a low table, are particularly in.
viting to the passing visitor, who can make one plate float
upon the other, and, aftor working out the air between, can
lift the pair by grasping the upper one. Thoeso surface
plates are a regular article of manufactore at Cornell Uni.
versity, and are sold at such a reasonable price (10 cents a
square inch) that it is a matter of surprise to find that they
aro not in great demand. The scholars also make steel tri.
nogles for the use of draftsmon, und these will be found
very serviceable for nice work. Professor Sweot, who is in
charge of the practical course at Cornell University, pro-
poses 1o add, to the articles manufactured for sale, solid
calipers, accurately ground to standard sizes, which will be
a8 useful as the well known Whitworth gages, and much
cheaper, A necessary machine in connection with this man.
ufacture Is an instrument for accurate measuroment ; and a
messuring machine reaching to ten-thousandths of an inch
bas boen made at the school. This is constructed on the
genoral principle of Whitworth’s measuring machine, but
has some important Improvements. The principle of the

machine s the same us that of the sheet metal gage mado
by Brown & Sharp, in which the measuring points are
brought together by a screw, and the fractions of the revo

lution are measured on & wheel attached to the serew. In
the machine under consideration, the serow hns o pitch of
¢ of an inch, and the wheel is divided into 625 oqual parts,
each of which measures a movement of rodse of an inch,
In the use of & machine of this kind, It is found that,if sev

ersl operators each measure the sume article, adjusting the
polnts by their Judgment, their results will vary sensibly ;
nod one of the Improvements of the present machine consints
in having the handle which moves the screw Independent of

It, being kept in contact by frietion until the messuring |

point bears against the article to be measured, when it

slips.  Another important improvement over the Whitworth
machine ls the use of & short serew, and & nut of the same
length, By this arrangement, the motion of the measuring
point attached 1o the serew Is only nbout an Inch, but the
other point is adjustable on s slide to any desired distance
up toone foot, 8o that the range of the mackine Is for artl
cles from yydyy 10 12 Inches, varylog by tonthousandths,
A steam engine, bullt by the students, from Professor Bweot's

design, has several novel festures The frame has threo
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supports, the cylinder resting In a socket upon one, and be-
ing free to move under changes of temperature. The piston
is made very long, and has n number of grooves, no pncking
being used. The piston rod passes through a grooved tube,
without any packing, and the valve stem, also without
packing, works through a plain brass tube of considerable
length. The valve consists of two flat plates, accurately fit.
ted to the valve sent and an upper plate, thus being per.
fectly balanced, and being made very thin, to obviate ns far
as possible the difficulties caused by unequal expansion,
The governor is attached to the fly wheel, and is connected
with the eccentric, which swings round a point near one
edge, under the action of the governor. The effect of mov.
ing the eccentric is to change the amount and period of
opening of port, while the lead remains practically constant,
The eccentric acts on the valve stem through the medium of
a bell crank lever, so as to equalize the cut-off at each end
of the cylinder. The valve motion of this engine, it will be
seon, is quite novel, and it may be illustrated and more
fully explained on some future occasion. A model of the
valve is shown, with a neat arrangement for tracing a dia-
gram of its action. The crosshead of the engine is unusu.
ally long, and the connecting rod, instead of vibrating on
the pin, is rigidly attached to it, and the pin moves in bear-
ings on the crosshead. This arrangement greatly facilitates
accurate adjustment. The crank pin works in cast iron
boxes. The main bearings have considerable side play. It
would be impossible, without illustration, to give a thor-
ough explanation of the features which have been briefly
enumerated. The design in building the engine was to give
the students some idea of the requirements of a good en-
gine. The result is a substantial machine, and one which
will probably be serviceable as constructed at present,
though it will be noticed that some of the details are expe-
rimental. It will be easy, however, to use packing, if it
should be found necessary. The engine has a diameter of 6
inches and a stroke of 12, can be run at a speed of 300 revo-
lutions a minute, and will be sold for $750.

If any of your readers is looking for a complete foot lathe
he will do well to visit this exhibit. The amateur foot lathe
made by the studeants, is the second that has been con
structed at their shop, and seems to be as nearly perfect a
machine of the kind as is usually met with. It has a 4 foot
bed and 10 inch swing. There are three speed wheels for
the driving belt, an internal back gear on the head stock,
three friction feeds, and change wheels for cutting screws of
26 different pitches. The machine is adapted to all kinds
of work that can be done on a lathe, straight and taper
work, turning spheres, etc. The slide rest moves on one
flat and one V way. There is an adjustment for a slight
movement of the tool, such as may be required in scrow
outting. One wrench fits all the nuts which must be
loosened to make adjustments. Handles are fitted to all
parts in which frequent changes are required, The rock
shaft of the treadle motion works on knife edges, and re-
quires no lubrication. On removing the foot from the
troadle, it becomes detached from the pin of the connecting
rod, and is caught and held up by a spring. Thers are
drawers at the back of the machine for the oxtra wheels and
tools. This machine is offered for sale at the very moderate
price of $400, It is probable that it will be bought by
some amateur who knows how to appreciate work of this
kind,

The engine in this exhibit drives a Gramme machine,
which has the power of & Grove battery of 100 cells. This
muchine was bullt by the students, from dosigns furnished
by the Professor of Physics, and is, so far as the writer
knows the only machine of the kind built in the United
States. It furnishes power for several electric engines
used by another “exhibitor for driving a lathe, a sowing
machine, and u mill, also for an electric light, and for burn-
Ing wire. The machine has several Ingenions adjustments
or switches by which the direction and quality of the cur-
rent ean be changed, and it ean also be used ns an electric
engine, driven by a battery,

Philadelphin, Pa. R. H. B.
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THE FACTS OF THE LAWS OF GRAVITATION,

The eracial test for tho correctness of a scientific theory is
the Inquiry whother it will enable us to prediet phenomena,
and whether exporiment or observation will verify every
prediction,  Recently a member of the French Acadomy
stated that he hnd concolved s new theory of electricity,
and was at once asked if it had enabled him to foresee phe-
nomena, and if he had found practically the verification of
Lin prediction, ~Tis nnswer was affirmative, but notax posi-
tively wo ns wiriet selonce rogquires, and his theory is there-
fore still an hypothesis,

Among all the scientific theorles, there is none more firm-

Iy established than that which maintains the universality
‘nl gravitation, and establishes the laws governingit, We
nvold speaking of o theory of gravitation, becauso we can-
not help consldoring gravitation as a stubborn fact, and not
mn nomero spoculation,  T'hat bodies fall to the ground, and
after having fulling exert an amount of pressure on thelr
support in proportion to thelr mass, Is & simple, aniversally
recognized fact, without any theory about it; and this Is
whnt wo call gravitation, which means simply that mattor
I heavy, and that twice or thrico the mass Is twice or thrice
[#n heavy, But the laws which govern gravitstion, the unl.
| vorsality of its action, and its prosonce 'lhroughoul the
whole Universe : these form a theory, which Is suscoptible
Lo proof,

If over any solentific theory was thoroughly tosted, by
predictions of phenomena oxpocted under certain clreum.

[SEPTEMBER 2, 1876,

stances, it is this; and If ever any theory was fortified by
the subsequent observation and verification of the predicted
phenomenn, it is this, It hns  beon attacked in sope
quarters, even by persons of eduention, nnd doubts haye
boen thrown upon its tenchings,  ‘I'his was done by the great
German poet and philosopher Goethe, among others; but e
was simply ignorant of the facts, Every man judges aboys
things nccording to the nmount of information in his pos.
gossion ; and if Goothe had been informed of the manifolq
facts verifying this theory, he would surely never have g
tacked it. Unfortunately he did not know anything aboyg
mathematics, which is the science of the laws governing
space and time, and therefore the key toall natural philose.
phy ; neither had he ever received any training in practica]
observation and experiment, his large treatise on optics be-
ing a gigantic confession of ignorance of the subject and
also of his inability to draw correct conclusions from phe.
nomens observed. He erred equally when treating of gravi.
tation ; he showed that he had not the least comprehension
of the established theory, forgetting, as he did, that, inor.
der to criticize anything thoroughly and successfully, we
must first understand it well. Hence his strictures upon
the Newtonian theory go for nothing, and have weight only
among those who know as little about it as Goethe did ; and
their number is, unfortunately, not inconsiderable,

Newton tested his theory by the motion of the moon, and
found that, if terrestrial gravitation (which is no theory,
but a fact) extended to the moon, and diminished inversely
as the square of the distance from the earth’s center, it
would, as the moon is at a mean distance of 60 terrestrial
radii, be 60 x 60 or 8,600 times less in power on the moon,
As s body on our earth falls nearly 16 feet in the first sec.
ond, it would, at the distance of the moon, fall 3,600 times
asslowly; and as an hour is 3,600 seconds, it would there
fall in an hour no further than near the earth's surface in
a second, so that the moon falls every hour 16 feet towards
the earth. Comparing with this figure the tendency of the
moon to move in & straight line, as is the natural property
of all moving bodies, and the moon's consequent tendency
to fly off in a straight tangent from its curved orbit, he found
that, if terrestrial gravitation or sttraction were withdrawn,
she would in an hour be 16 feet further from the earth, this
centrifugal force appearing exactly to counterbalance the
terrestrial attraction at that distance, and proving that it
really was 16 feet for the first hour: verifying thus the law
that the attraction is inversely proportional to the squareof
the distance.

That this terrestrial attraction or gravitation was partially
counteracted, even on the earth’s surface, by the earth's ro.
tation around its axis was proved by the fact that this at.
traction was stronger near the poles, where the cirele of ro-
tation is smallerand the velocity less, and weaker under
the equator, where the circle is larger and the velocity
greater ; while in the Iatter case the centrifugal tendency is
in a direction exactly opposite to that of gravitation, so
that bodies weigh more at the poles than near the equator.

That the terrestrial attraction is not a property of the
earth, but is diffused throughout all matter, so that all bod-
ies attract all other bodies, was proved by the torsion balance
of Coulomb, by which he proved that a heavy mass, sud
denly brought before a small ball delicately suspended in &
glass case, will attract the latter from its position ; heeven
measured the amount of this attraction for massesof &
given weight, and in this way came, by comparison, to the
knowledge of themass of our whole earth.

That the terrestrial gravitation is not concentrated in the
earth’s center, but u resultant of the sum total of ull the
individual attractions of every particle contained in it, Is
proved by the diminished gravitation when descending in a
mine, If indeed the attraction solely resided in the cen.
ter, it should incrense when going down; but being & result
of the attraction of the whole mass, the central attraction is
counteracted by the attraction of all masses above the ob-
sorver ; and hence gravitation decreases with the depth,
and if it were possible to reach the earth’s center it would
be found there to be zero, the attraction being balanced all
round,

In Herschel's “ Astronomy,” published many years ago,
an arrangement is suggested for observing the difference in
gravitation on the earth’s surface, by counteracting it by &
force not dependent on gravitation, namely, s spiral steel
wpring. It is evident that, if we wish to ascertain whether &
munss of sny 110, In woight, weighy less under the equator
than near the poles, wo mustnot use s 1 1b. weight as coun
torpoise, as this would bo equally affected by the
attraction ; but if we use a spring to suspend it from, we
shall observe less tonsion in the on which tho mass
of 1 b, is saspended when brought to a loeality where the
gravitation is less, as is the caso undor the equator, than it
is at the poles.

The apparatus suggested by Horschel is but & rough con-
trivance,and only fit to show that there is a difference,and it
is not adapted to measure the amount of thisdifference. 1t
conslsts of o stand from which a apiral m&amyﬂd’ -
to the lower end of which s welght is attached, The welght
und spring are so arranged that, when the whole
placed perpendicularly, tho weight will just
of glass plate, inserted in the base under
apparatun s carofully packed up so as n
thing, and transported to a locality ]
less, it will, when set up again, show that the gra
not sutliclent to draw the weight down until
glass plate, ~real
Siomons has sucoeeded in

founded on this principle, so perfect
the diminished gravitation with suflic
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Tato the distance from the earth when in & balloon ; and not
only this, but, as water is of less density than the earth, ho
“canalso caleulate from ity indieations the dopth of the oeean,
Evidently the gravitation at the ocean's surface must do-
in proportion as the dopth inoreases ; beeause, when
~ there I8 more wator under the ship's bottom (water having
~ less weight than earth) its attraction will be, proportionally
~ to its mass, less. This instrument, which has leen deo-
soribed in the SCIENTIFIC AMERICAN SUPPLEMENT (pago
368, volume T), is thus constructed in entire accordance with
the theory of the law of gravitation ; and having been fully
verificd by experiment, it 18 an additional confirmation of
this theory, of which the ultimate triumph is as complote
a8 that of any theory in the whole field of Science,
Now York city. P. H. VANDER WEYDE

LFor the Sclentific Amertoan, )
NICKEL AND ITS PREPARATION.

Nickel is not an abundant metal; and although it ocoury
in a dozen different ores, the number of localities where it
it is found in paying quantities is very few. It Iy nover
found in & metallic state, except in meteorites. In ores, it Is
generally associntod with iron and cobalt, both of which it
resembles. The principal source of nickel is the native ar-
senide, & copper-colored mineral, called by the Germans
kupfer-nickel, or false copper, because it contains no copper,
This ore contains from 83 to 55 per cent of arsenic, 88 to 45
per cent of nickel, and small quantities of sulphur, iron,
and other substances. Another compound of nickel and
arsenic has received the name of clonnthite or white nickel.
Annnbergite, or nickel bloom, is a comjound of arsenie neid
with oxide of nickel, quite soft and of an apple green color,
The most beautiful nickel mineral is the sulphide, or mil.
lorite. It has a brass yellow color and metallic luster, and
usunlly occurs in capillary orystals, in the cavities and
among the crystals of other minerals, hence called eapillary
pyrites  In this country it is found chiefly in Lancaster
county, Pa,  The other nickel minernls are breithauptite,
nigkel glance, ullmanite, emerald nickel, pyromelin, gru-
nanite, pimelite, garnierite, and noumeite. Speiss is a de-
posit formed in the pots in which roasted arsenide of cobalt,
mixed with copper nickel, is fused with carbonate of potas-
sium and quarts, for the preparation of smalt, in the blue
color works; it collects below the blue glass, in the form of
a metullic alloy, the nickel not oxidizing so easily in roast-
ing us the cobult, It is an important source of nickel

Of the metallurgy of nickel little is known outside of the
works, which are carefully guarded, although it is difficult
to see of what use a knowledge of a process could be to those
who have no source of material at hand, or why those who
have s monopoly of the ore need fear competition. Profes-
sor C, Kilntzel has, however, published some interesting

i facts in regard to the method used in the metallurgy of
23 nickel, from which we glean the following :

s The preparation of metallic nickel and cobalt is sometimes
2 conducted in the dry way, by collecting and concentrating

the nickel, cobalt, and copper, in an arsenical or sulphur
compound (speise or stone), while, at the same time, the iron
in the ores is removed by scorification; the cobalt is after-
wards fluxed with pure quartz sand, and the protoxide of
cobalt precipitated, from the silicate of cobalt thus formed,
by fusion with excess of carbonate of soda; the sulphur or
arsenic is expelled from the speise, which has had the cobalt
removed by roasting and heating with soda and saltpeter,
and finally reduced with carbon, It is more frequently ob-
tained in the wet way, by dissolving the nickel and cobalt
ores in ueids and separating the dissolved metals; but the
greater partof the iron should first be removed and the
nickel and cobalt concentrated before dissolving. In thedry
method the first step is nlso to get rid of the iron in the ore
or speise.  The complete separation of iron from arsenical
compounds of nickel and cobalt is not very difficult, for iron
hns much less aflinity for arsenic than cobalt or nickel; but
to separate it from the sulphides was, until recently, very
difficult, if not impossible, The reason of this is that nickel
and cobult have nearly the same affinity for sulphur that iron
has,  This operation is now accomplished by smelting the
rawferruginous ore in u reverberatory furnace, with a mix-
ture of two parts of fine barytes and one part quartz sand;
for 1 per cent of iron, 18 to 19 per cent of this flux is re-
quired, A fusible ferro.silicate of barium is formed and
sulphurous acid driven out. In 1870, Dr. R, Wagner pro-
posed to make use of the oxidizing netion of Chili saltpeter
for removing the iron, sulphur, and arsenic, For arsenical
products, this method is inferior to the one generally em-
ployed, nanmely, rousting the metallic arsenides after the
iron has been removed, then heating with saltpeter and so-
da.  Wagner's method may be employed with advantoge
when it is desired to smelt n nickel ore, which has been freed
from iron, with o metal free from sulphur, provided it con-
taing enough copper to prevent the resulting metal from be-
ing too infusible.

The manufacture of nickel in the wer way varies with the
muterial or gonrce. The prineipal steps are the following :
1. Disgolving the roasted producty in hydrochloric or sul-
phuric seids, 2, Precipitation of the iron by means of lime
or carbonate of lime, or sodn, after oxidizing, if necessary,
with ehlorine or chloride of lime. 8. Precipitation of the
copper with sulphuretted hydrogen, or alkaline sulphides,
4. Precipitation of the cobalt as sesquioxide by monns of
chloride of lime, 5. Precipitation of the nickel ns hydruted
oxide or carbonate with milk of lime or carbonato of soda.
0. Igniting this precipitate so as to obtain anhydrous oxide
of nickel, insoluble in dilute acids, 7. Lenching out the ox.
ook of lime and gypsum from the ignited oxide of nickol,
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8. Reduction of the purs oxide of nickel by ignition with
charconl,

In dissolving nickel ore, cars whould be taken to prevent
sillen going into the nickel solution, for, on noutralizing the
proviously seld golution, sl the silica Is precipitated in the
form of silicate of nlokel. Sometimes in analyses & small
quantity of illelo acld runs through all the operations, and
thore i no wimplor mothod of removing it entirely at the
start than by adding to the neutral solution gome neutral
nickol salt,

For precipitating the copper with sulphuretted liy-
drogen, Gerstenhoofer's precipitating tower, which was
first omployed st Freiburg to precipitate arsenic from
sulphurie acid, may be employed. Such an apparatus
avolds any escape of the gas, and precipitates the metals
in the shortest possible time. The solution enters nu-
tomatically at the top of the tower, which has an hy-
draulic sonl, It falls, drop by drop, down into an atmos-
phero of sulphuretted hydrogen, passing from one platform
to another: and if it does not contain too much copper, it
pusses out ot the bottom free from copper, The gus, which
is absorbed by the nickel solation, is expelled by heating it
with stesm, If u sodn ash works is near,the waste sulphide
of calelum may be employed with profit for precipitating the
copper. Injury to the workmen from inhaling sulphuretted
hydrogen can be prevented by theuse of wine or spirits;
sulphuretted hydrogen retards the circulation of the blood,
which s neutralized by the property that alcohol has of ne-
colerating the cireulation.

Nitrite of potash cannot be employed to separate nickel
nnd cobalt when there is lime in the solution. In this case it
cannot ovon be used as a test ; for in the presence of lime
or other alkaline earth, a yellow precipitate is formed, similnr
to the nitrite of cobalt and potash, and said to have the
composition Ky Ca Ni (NOy),. If there is enough lime pre-
sent, all the nickel is thrown down as a double nitrite,

Cobalt und nickel may be separated by means of sulphate
of ammonin and sulphuric acid, if the quantity of cobalt is
not too small relatively, The separation is quite exact if
the solution ia sufficiently concentrated. The nickel sepa-
rates a8 a difficultly soluble double sulphate of nickel and
ammonin, while the double salt of cobalt remains in solu-
tion. From the former the sulphate of ammonia is expelled
by heating in clay pipes. The sulphate of nickel is almost
entirely converted into oxide by roasting with charcosl ; the
Inst trace of sulphur is removed by igniting with soda and
saltpeter,

The best method of removing the sulphate of lime is to
extract the excess of lime added with hydrochloric acid wa.
ter, then to boil the oxide with steam, and add slowly such
a quantity of carbonate of soda that, after boiling & quarter
of an hour, there is still an excess of the carbonate in the
solution. Sulphate of soda and carbonate of lime are formed ;
the first is washed out with water, and the latter with we-
ter acidified with hydrochloric acid.

Oxide of nickel can be reduced at a bright red heat by
simple contact with coarse broken charcoal. The reduction
extenas inwardly from the surface of the cubes. If left in
contact with the carbon after it is entirely reduced, it ab-
sorbs more and more carbon. The reduction usually takes
place on the clay crucibles on the hearth of a flame furnace.
At Val Benoit, near Liittich, a continuously working fur-
nace is used, the reduction being accomplished in upright
tubes. E. J. H.
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[For the Sclentific American.]
SCIENTIFIC APPARATUS.

At the loan exhibition of scientific apparatus, now open
at the South Kensington Museum, London, free evening
lectures are delivered on scientific subjects. The collection
includes apparatus of the most primitive and ancient forms,
with specimens of the successive improvements down to
the present time. Many of these articles have a great per-
gonal interest, ns associated with the names, labors, and
discoveries of eminent scientific men, mechanicians, discov-
orers, and inventors, On a recent occasion, the lecturer,
Mr. Chandler Roberts, F.R.S., chemist of the mint, took for
Lis theme: *“ The Apparatus Employed in the Researches of
the late Master of the Mint, Mr. Graham,” 7The name of
Thomas Graham is well known as the author of *‘ Elements
of Chemistry "  His scientific papers, published in the
trunsnction of socleties, range in date from 1834 down to
1869, the year of his death

The lecturer, with specimens of appuaratus before him,
both that of Mr. Graham and of others, gave a very interest-
ing discourse. In its scientific aspects, and in its comparison
of the processes followed, the reasoning employed, and the
results obtained, the lecture was very interesting, But
there is anothoer respect in which the lecture has a general
intorest, a8 demonstrating that the essential appuratus for
geientific resenrches is found in the mind, the memory, the
powaer of anulysis and comparison, in the ingenious adapta.
tion of menns and implemwents , in o word, in the genius of
the discoveror,

Mr, Roberts concluded hislecture by saying that, although
for delicato researches or meusurements complicated instru-
ments are nocossary, still the most ordinary applinnees, in the
hands of & mun of genius, are capable of yielding very im.
portant results, With a glass tube and a plug of plaster of
Paris, Mr, Graham discovered and verified the law of the
diffusion of gases.  With a tobacco pipe, he gave additional
ovidence that atmospheric air is 4 mechanical mixturs of its
constituont guses, By the aid of a tambourine and a basin
of wator, ho divided bodies into crystalloids and colloids,
and obtained silicie ncid, and oxide of iron soluble in water,

With a toy bulloon of india rubber, filled with carbonice

_—

acld gas, he soparated oxygen from stmospherie nir, and de-
voloped points, the importance of which It Iy Impossible to
overrate from s physiological point of view. By the expan
wlon of & wire which attended its absorption of & gas, he did
much to prove that hydrogen is the gas of » white metal.

Such faots as thess are of great Interest to mechanics and
oporstive chemists, whose daily occupation is the proof of
mechanienl and seientifie discoveries, tho application of laws
and facts already discovered. Their daily omployment is
wuggestive ; and If they have active minds and patient habits
of observation, there aro froquent chances for testing the
value of their thoughts and the possibilities of Improve-
ments in machinery and processes, ** If” they had only such
and such tools, or apparatus | The *if* must be met as
T'homas Graham met i, et

Liquld Indlcator,

Dr. {"lemens has designed an instrument by which a stream
of uleohol and water mixed in any proportion is measured
in such o munner that one train of counter wheels records
the volume of the mixed liquor, while a second counter
gives n true record of the amount of aleohol contained in it,
The principle on which this measuring apparatus acts may
be shortly deseribed thus : The volume of liquid Is passed
through o revolving drum, divided into three compartments
by radial divigions, and not dissimilar in appearance to an
ordinary wet gas meter ; the revolutions of this drum pro-
duco o record of the total volume of passing liquid. The
liquid, on its way to the messuring drum, passes through s
receiver containing o float of thin metal filled with proof
spirit, which float is partislly supported by means of a care-
fully adjusted spring, and its position determines that of a
lever, the angular position of which causes the alcohol
counter to rotate more or less for every revolution of the
mensuring drum, Thus, if water only passes through the
apparatus, the lever in question stands at its lowest position,
when the rotation motion of the drum will no! be communi-
cated to the aleohol counter ; but in proportion as the lever
ascends, a greater proportion of the motion of the drum
will be communicated to the aleohol counter, and this motion
is rendered strictly proportionate to the alcohol contsined in
the liquid, sllowance being made in the instrument for the
change of volume due to chemical affinity between the two
liquids. Several thousand instruments of this description
are employed by the Russian government in controlling the
production of spirits in that empire, whereby a large staff
of officials is saved, and a perfectly just and technically un-
objectionable method is established for levying the excise
dues.—Nature.

o P

Naval Items,
REDUCTION OF PAY AND MEN.

““Abstract of general order No. 216,dated August 12,1876 :
The estimates made for pay of the navy for the current
year were £7,600,000. Congress, however, determined that
by a very rigid enforcement of a somewhat disused power
on the part of the secretary of the navy to furlough officers,
instead of baving them under the heads of ““other duty™ or
‘““waiting orders,” a very considerable reduction could be
made; and appropriated for the current year, for the pay of
the navy to be administered upon this plan, and also reduced
by cutting off 1,000 from its former complement of 8,500
men, the sum of $5,750,000, or nearly $2,000,000 less than
the amount of the estimates. Under these circumstances,
the department, although entertaining different views, feels
bound to make, jn good faith, the effort to bring the actual
expenses of this branch of the service as near as possible
to the amount appropriated by Congress. This can only be
done by reducing the number of officers employed, to those
absolutely needed to meet the daily pressing requirements of
the service, and by putting those unemployed upon the low-
est pay recognized by the provisions of existing laws,

“It is therefore ordered that: Until further orders, all
officers not on duty on September 1 next, and all on leave,
will, at the expiration of leave or waiting orders, be re-
garded as on furlough, and will be so paid.

“The foregoing applies only to the active list of the navy,

the pay of retired officers being fixed by special provision of
law.”

NAVAL ENGINEER CORPS GAZETTE,

Chief Engineer James B. Kimball, detached from the
U. S. steamer Hartford, and as Flest Engincer of the North
Atlantic Station, and placed on waiting orders.

Chief Engineer A. J. Kiersted, detached from the U, S,
steamer Vandalia, and ordered to the Hartford, and also to
discharge the duties of Flest Engineer of the North Atlantic
Station,

Chief Engineer Joseph Trilley to the Vandalia,

Cadet Engineer George 8. Willits, detached from the
Vandalia and placed on waiting orders,

A Panic among Sponge Divers,
Mr, Vice-Consul Jago, writing from Beyrout, says that
the last crop of Turkey sponge was vory deficient, and prices
of ordinary and common sponges have greatly risen in con-
sequence. The deficiency is attributed to a panic among
the divers, caused by the appearanos in the neighborhood of
Batroun, Mount Lebanon, the c¢hiof sponge fishing locality,
of u sea monster, alleged to huve been equal in size to
u small boat. Its actual depredations among the divers

appear at the present time to have been limited to one man,
whom he is said to have swallowed whole,

A SQUARE of 208'72 feat each way covors one ncre, soulso

does a circle 355°0 feet in diamotor,
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IMPROVED BOAT-LOWERING APPARATUS.

We illastrate herewith a new boat.lowering apparatus, in
which the inventor secks to use the buoyancy of the boat ng
a means of detaching it from the falls, Ho has contrived
the hooks, wheroby the latter i fastened, so that they will
open whon the welght of the boat is taken by the water,
The rolease is thue antomatically effectod.  In order to se.
oure the aven lowering of the boat, the Inboard ends of the
falls are wound about a drum bolted alongside the bulwarks,
and thoe rotation of the drum is governed by a pawl and
ratehiet or othor simple moechanism. Thoe hook which forms
the essential feature of the invention is illustrated in Fig.
2. It consists of three parts
two of which, A and B, are =
pivoted in lugs attached to the
boat, and a third, C, is pivoted J
to one of the aforesaid parts,
and entors a slot in the other. ®
Over the part, C, the ring at
the end of the fall passes;and
so long as there isany weight
suspended by the hook, its
parts will maintain their rela.
tive position as shown in Fig.
2 When, however, the stress
of the weight is removed, the
part, €, falls from the upper
portion of the slot where it en-
gages by the shoulder formed
upon it, and is drawn out hy
the part, B, which falls flat,
the part, A, doing likewise,
The falls are thus instantly
released, leaving the boat free.
To hook the boat on for hoist.
ing, it is simply necessary to
insert the part, C, through
the ring, and catch it in the
s'ot. The parts are then held
together until the weight of
the boat rests on the hook,
when no further attention is
required. The inventor pro-
vides a safety cord, which, as
the boat descends, comes out
of the hole at the end of the
small hook. This is intended to prevent all danger of the
boat being lifted accidentally, and so released before the pro-
per time. Fig. 1 shows the invention complete, as attached
to a hoat.

Patents pending throngh the Scientific American Patent
Agency in this country, Great Britain, and France.

Mr. W. C. Brice has also invented an actinometer, or pho-
tographic testing plate, to be applied to a camera, for the
purpose of determining the guality of the chemicals em.
ployed, and for discovering where the trouble lies in foggy
and undefined pietores. It consists of a frame with a sll.
ding glass, to which are applied fixed pleces of transparent
material, superposed in layers in regular succession, to pro-
duce a graduated obstacle to the passage of light, Patents
have been applied for on this improvement In the United
States and several countries of Europe,

For further particulars address the inventor, W. Alexan.
der Brice, care R. C. Poulter, 4a Middle Temple Lane, Lon.
don, England.
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DUEBER'S IMPROVED WATCH CASE,
The obvious advantage of the stem.winder watch is that,
s its winding apparatus is contained in the case, there iy

Seientific Jmerican,
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used to wind the watch in the ordinary way.
In the engraving the key, Fig. 2, is shown inserted in Fig.

the side of the key, as represented in Fig, 8, and hold it in
place. It suflices, in order to remove the key, to push it in
and turn to the left; the reverse oporation re-fastons it in
plaeo,

It Is elaimed that this arrangemoent involves bhut very it
tle extra cost, and that the key eannot got lost misplaeed,
or fillod with dirt,

Fig.2

BRICE'S BOAT LOWERING APPARATUS.

Manufacturing Company, 175 West Fourth street, Cincinna.
ti, Ohio.

- < o>
IMPROVED WATER MOTOR.
The invention herewith illustrated applies water toa wheel
of a novel construction, whereby the whole centrifugal force
of a jet of water is concentrated on the center of the buck-
ets  From these it is immediately discharged, thus avoid-
ing any friction or dead lift, and imparting to the wheel not

no necessity for earrying a separate key, But many considoer
that the annoyance of lost or mislaid } eys in of less tmpor
tance than the Hability of stem winders to get out of repair
and their highor first cost, so that l'vnlmlnl.\' the mnjurny of
people prefer the older.fashioned system,

In the invention herewith illustrated, the object sought
has been to combine a key with the cane, making it form a
part thereof In the place whers the stem.-winding apparatus

ouly a greater impetus but, it is claimed, a very high dogreo
o) power, considering the pressure and the size of the stream
used,  Although adapted to all purposes where water is
used as a motive power, this invention is more particularly
designed for use where the supply of water is limited or va.
rinblo; and this Is believed to be a desideratum, ns stroams

Is usunlly loeated. The key, however, is detachable, and is

1. A small projection inside the pendant entors slots cut in

FFor further information address the Dueber Wateh Cago

—————

of water are liable to much fluctuntion at difforent seasons
of the year. More I"\'pf'f‘ir\“"-' is it designed for use in pro
pelling light machinery, such as printing presses, sowing
machines, Iathes, ete., wherever water can be taken from a
hydrant. Itis alsoclaimed to be well adapted for heavy work

The disk of the wheel, A, Fig. 1, is made of brass of va
rious sizes, and, together with the huckets, B B, ig of a peen
linr constroction and of a eapacity to correspond with the
sizo of the stream and the power required. € ' are the helt
pulleys; D the supply pipe; E a self-packing faucet or stop
cock, which is the subject of another patent obtained by
the same inventor. This fauncet is capable of supplying
one,two, three,or more streams
of water of different dimen
sions through the pipes, F,
which are firmly held in po
sition at the point of delivery
of the water on the buckets h:v
a shoe, G. The pipes are pro.
vided with bushings at their
extremity, which can be re-
moved at pleasure, and others
of adifferent capacity inserted.

from the sides or bottom of the
casing. The communication
between supply pipeand buck.
ets is shown insection in Fig,
2. Patented June 13, 1876.
For further particulars address
the Little Giant Water Motor
and Self-Packing Faucet Com-
pany, Glen's Falls, Warren
connty, N. Y., Frederick J, P
Chitty, manager.

TFE 'WESTON DYNAMO-ELEC-
TRIC MACHINE.

Our engraving represents a
new electric machine, adapted
more especially for electro.
plating. It is of simple con.
struction and, we are informed,
requires very little power.
The illustration givesan exte.
rior view ; the mechanism iz as follows : From the interior of
an iron ring or eylinder, a number of radial magnets point
to a8 common center. These, as well as the ring, are wound
with wire. In the central space Is a shaft which ecarries a
series of armatures, the outwardly projecting ends of which
are so arranged as, when reversed, to approximate closely to
the extremities of the magnets. When the armatures are
thus rapidly earried past the magnets, currents of electricity
are induced in the wires surrounding said armatures. In.
stead of making the commutators with as many springs or
brushes as there are insulated strips to connect their cur.
rents—a cause of loss and of frequent readjustment—a de-
vice is provided in which all the strips which convey carrents
of like kinds are united in the commutator itself,"and it Is
only necessary to use the springs or bruihes to collect the
currents from all the armatures, no matt v how many mag-
nets or armatures may be employed. Oaly two springs or
brushes are used, one being always in connection with one
of the projecting pieces of one half the commutator, while
the other is always in connection with thy other half. Hence
one transmits the positive and the other th * negative curronts,

When the machine is set in motion, a current Is produced
which flows through the halves of th: commutator, then
passes through wires to the coils which surround the mag-
nets, and through the coils surrounding the iron ring. This
circuit, small at first, rapidly excites the magnets, producing
the maximum effect, The current is thn lod through any
desirod cirenit and is returned to the munchine throngh
spring into one half of the commutator,} hen into the other,
completing the elrcuit from the coils sur ounding the arma.
tures, and then back to said cores. The itire corrent gene:
rated In or by all the armature coils iy vassod through the
magnot and ring coils, and none of the armatures aro set
apart for genorating a current for exeitat on of tho magnets,

Thero In, besides, a now and Ingenlous pole charger which
prevents the eurrents belng changed during porlods of rest,
5o that no proliminary examination of the eurrents is noces-
ary before at once setting the apparatus in operation.

Four slzos of the macline are made, and one of medinm
dimensions Is eapable of running 200 gallons of nickel so.
lution. The apparatus will be found at the Centennial,”at
west end of Corliss engino avenue, B 78, Patented by Edward
Weston, July 18,1876, For further partioulars address Condit,

Hanson, & Van Winkle, 280 Market stroot, Newark, N. J,

The waste pipe, of course, can
be arranged as required, either
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OCEANIC BIRDS,
The sub-family of web.footed oceanic birds known to
zodlogists ns the procellarinm contains several genera, the
best known of which are procellaria or petrel proper, and
thalassidroma or stormy petrel. The name petrel Is derived
from Peter, in remembrance of the apostle’s walking on the
water, a characteristic of the bird excellently shown in the
first of our two engravings. The birds here shown, com.
monly ealled by sailors Mother Carey's chickens, are readily
distinguished from the common petrel by the
shorter and slenderer bill. The species are about
twelve in number, and inhabit the oceans of both
hemispheres, skimming lightly over the waves or
running along their tops; they are dark in color,
but more or less marked with white, The Mo-
ther Caroy's chiokon (thalassidroma pelagica) is
about six inches long in the body, with wings
opening to a width of over thirteen inches; the
bill and feet are black ; the body is grayish, black
above, tinged with brown. The presence of these
birds is supposed by mariners to forebode stormy
weather, and they are never molested by sailors,
as their warnings are usually accepted in perfect
faith; they are found all across the Atlantic, es-
pecially in the temperate zone, and are common
on the banks of Newfoundland. They breed on
rocky shores and islands, in the North Atlantic,
On the Shetland Isles, Scotland, they begin to
lay toward the end of June, depositing a single
egg in a nest made of plants and earth, which they
carofully conceal, sometimes placing it three or
four feet under a heap of stones, The naturalist
Brilnnich states that these birds become so fat
that the inhabitants of the Faroe islands attach
wicks to them and burn them as lamps.
Oursecond engraving represents another of the
tireless wanderers of the deep, the albatross, also
of a web-footed genus. Three species are known
—the common albatross (diomeda exulans),the al-
batross of China (diomeda fuliginosa), and the yel-
low and black beaked albatross (diomeda chloro-
rynchos). The first is the species chosen by the
artist for representation; it is also called the man
of war bird. The genus is distinguished princi-
pally by a verystrong, hard, straight beak, which
suddenly curves downwards, with a sharp hook
at the point. The feet are short, the three toes
long and completely webbed, the wings long and
narrow. The common albatross is the largest sea
bird known, weighing from twelve to twenty-eight lbs. Its
wings measure, when extended, about eleven feet across;
but a specimen, measuring seventeen and a half feet was
shot off the Cape of Good Hope. The top of its head is of
a ruddy gray, all the rest of its plumage, with the exception
of some black bands on its back and a few wing feathers,
being white. Tt is abundant from the Southern Ocean to as
far north as Kamschatka, but scarcely ever visits our coasts,
Its voracity is extreme, its ordinary food being fish and fish
spawn; it can readily be caught, however, with a strong
line and a hook baited with a piece of fat
pork. Its powers of flight are very remarka.
ble; and its voice is harsh and disagreeable,
resembling the braying of an ass. The alba-
tross is regarded with superstitious awe by
sailors: and the killing of one is believed to
bring down disasters on the ship,
- -
Sugrestions about Breeding Cattle, ote,
1. A perfect development and sound vigor-
ous hoalth, constitutionally, especially in the
gonorative organs, aro conditions of fortility,
2, In the maintenance and improvement of
a breod, the trath that ““ like produces like,”
that the reproductive germ will stamp upon
the animal developed from it the characters
of the parent organisms, is the backbone of

BUccoss,

8, Wo can, In n greant degree, at will, pro.
duce variations snd fmprovements in breeds,
as by abundant feeding, a mild and salubrious
elimate, & rich and hoalthy soil, moderate use,
pdueation, stimulation, or selection of desira.
ble qualities; by discase or rejection of unde-
sirable characters and propertios; by solielt.
ing the weight of lmagination in our favor;
by allowing the breeding animals to mix only
\\:ilh those of tho stamp desired ; by orossing
lows improved breoeds systomatically with
matos of & botter race, and by crossing ani
muly faulty or deficient in some purticular
point with others, in which this point is de-
voloped in excess.

4. The herding of progoant high-class ani
mals with low-bred ones, and the resulting at-
tnehment betweon the two racos, are to be o8
pecinlly  avoided, nm ovenslonnlly affecting
the progeny injuriously ; strong impressions
fromy & new or unusual condition of sur-
rounding objects are to be equally guarded
Againnt

5 If avaluable femnle is allowed to breed to an inferior
mwale, she cannot be relied upon to produce pure.bred ani.

Scientific Amervican,
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then being most actively developed, the good or bad featuros
of the fiest sire are perpetuated In the progeny of succeed.
Ing ones.

6. All breeds show a tendeney to breed back, or to pro-
duce offspring bearing the marks of their less improved and
comparntively valueless ancestors; hence, Individuals of
this kind must be rejected from the best breeds if we would
maintain their excellence,

7. Certain races and individuals haye their charncters more

THE STORMY PETREL.

fixed, and will transmit and perpetuate them in greater pro-
portion than others with which they may be crossed. If
their qualities are desirable, they prove highly valuable in
raising other stock of greater excellence. If undesirable,
they will depreciate the value of any stock crossed for many
generations. That fixity of type, however, is, above all, a
characteristic of those which have been carefully selected
and bred up to a certain standard for many generations, so
that, in our best, longest established, and most esteemed
breeds, we have a most valuable legacy left us by the suc-

THE ALBATROSS

Iu'.-an(ul breodorsof the past, with which we may mold our in-

forior races almost at will,
8. While breeding continuously from the nearest relations

—— — ————————————
rtions. Moreover, the highost excellence is sometimes at
tained only by breeding very close for a time,

0. Diseased or mutilated animals are generally to be dis.
earded from breeding. Mutilations resulting from disease
during pregnancy, and disosso with a constitutionnl morbid
taint are, above all, to he dreaded as transmissible,—Pro

Jeasor James Lavo,

S — 4 —————————
Laying the First Cables of the East River.

Now York and Brooklyn are at last joined to-
gothor. The bond is a frail one at presont, he.
ing only two §-inch wire ropes stretched from
tower to tower of the future East River bridge,
but it ix the beginning of the great superstrue-
ture, marking the first step in the second por-
tion of the enterprise, and the substantial com.
plotion of the vast stone monuments which form
the foundation for the whole. The two cables,
onch 3,600 feet long, were made fast near the
Brooklyn anchorage, drawn up over the top of
the pier, and then lowered to a scow, which car.
ried the ends over to the New York side, the
slack being paid into the river. A hemp rope,
leading from a drum on & small engine, and pre-
viously brought over the New York tower, was
made fast to the end of one cable, which was
thus hauled over the pier until said end could be
attached to n larger engine, The latter then
hauled the eable taut and to an altitude of 180
feot sbove theriver. The second cable was then
raised in similar manner.

The work occupied five hours, and was wit-
nessed by a large number of people. The ca-
bles will next be stretched from the towers to
the respective anchorages, and all will then be
joined together to form an endless chain, by
means of which the material used in the con-
struction of both the temporary and the perma.
nent bridges will be transported across the river,

—l) Y Q————
Facts and Simple Formulme for Mechanlcs,
Farmers, and Engincers,

The following are fair approximate rules for
the power required to drive cotton machinery:
Cotton openers, 1 horse power per 1,000 1bs, of
cotton delivered ; cotton pickers, 3 horse power
per 1,000 Ibs. of cotton delivered; cotton cards,
+§ horse power per Ib. of cotton delivered per
day, and, at 125 revolutions per minute, 07125
horse power; railway heads, breakers, 1 horse power per
each 10 yards per minute; railway heads, finishers, 0001
horse power per revolution per minute; drawing frames,
0002 horse power per revolution per minate; spindles, 0°005
horse power per spindle per 1,000 revolutions.

To find the safe pressure a cylindrical boiler will bear in
1bs. per square inch: Divide the thickness of the plate in
inches by the diameter of the boiler in inches, and multiply
the quotient by 5,000 for a ccpper boiler wi h single riveted
shell; by 6,400 for a copper boiler with double riveted
shell; by 7,600 for a wrought iron boiler with
single riveted shell ; by 9,000 for & wrought iron
boiler double riveted ; by 10,000 for a steel boil.
er single riveted; by 12,000 for a steel boiler
double riveted.

To determine the amount of coal in Ibs,
which will be burned per square foot per hour
with chimnoys of good proportions, Professor
Thurston’s rule is to subtract 1 from twice
the square root of the hight of the chimney.
To determine the hight of chimney required to
give a cortain rate of combustion,add 1 to the
weight to be burned per square foot per hour;
divide by 2 and square the quotient,

Pulleys covered with leather, iron pulleys
polished, and mahogany pulleys polished, rank
for working valuo as 36, 24, and 23, respective.
ly, wood and iron uncovered belng almost iden .
tienl,

Iron castings shrink 1 inoh to the foot in
cooling in the mold,

To find the weight of pipe per lineal foot in
1bs,, subtraot the square of the inside diame-
ter in inches from the square of the outside
dinmoetor in inohes, and multiply for cast iron
by 248, for wrought iron by 264, brass by
282, copper by §°08, lead by 3°86,

The natural slopes of earths, with horizon.
tal line, are as follows: Gravel (average) 40°,
dry sand 85°, sand 229 vegotable earth 28°,
compnot enrth 509, shingle 80°, rubble 45°, clay
woll drained 459, clay wet 169,

Sand welghs about 30 owt, poer cubic yard,
gravel the same; mud 23 owt,, marl 26 owt.,
clay 81 owt., sandstone 30 owt., shale 40 owt.,
quartz 41 owt,, granite 43 ewt,, trap the same,
slnto 43 owt,

To true s carpenter’s grindstone, use a §-inch
bar of iron or a gas pipe, fora turning tool,
holding it below the center of the stone.
Chipping hammers should weighabout 1§ 1bs. and have

handles 15 inches long.

A 6inch emery wheel should make about 2,400 revolu.

wals for sevoral succoeding pregnancies. Through a strong | tends to & weakened constitution, and the aggravation of any | tions per minute, an 8 inch 1,800, a 12 inch 1,200,

and retalned impression, through the absorption into the

taint in the blood to sterility, these may be avoided by in-

The pressure in 1bs. por square foot of water acting against

system of living particles (germinal matter) from the feotus, | fusing at intervals fresh blood of the same family which | & plane surface at right angles to the direction of movement
or through some Influence, durlng pregnancy, on the ova, | has been bred apart from the branch of it for several gene. | is 0-970 times the square of the velocity in feet per second

—————



o Llish umlul wories of th
5 il s s 5 iree
’ *W Tk L. the STlsNBon of which are se-
| from Mr. E. H. Knight's * American Mechanical Dic.
tionary.” The arms shown were recommended by the U. 5.
army commission in 1878

In the engravings, R, is the Springfield arm, having

& bireach block hinged to the upper edge of the barrel and
swinging upward and forward. The indorsement of the
board as the best, all things considered, entitles it to an
honorable place in the series of examples, R is a side
view of the gun, with the broech block, d, thrown up: a is
the bottom of the receiver, ¢ the breech pin, with its circu-
1ar recess to recelve the cam lateh,f, which locks the breech
block in place; g is the cam latch spring, A is the firing pin,
which transmits the blow of the hammer to the priming of
the cartridge, and is pressed back by a spiral spring after
the delivery of the blow; jis the cartridge shell ejector, k
its spring ; { an incline which tips up the cjected shell 5o as
to throw it out of the receiver. R' is a top view of
the gun with block closed. R* is a section with the
breech block closed. The dotted lines
show the block raised.

Scientific American,

The firing pin is an axial spring pin released from the bolt
by s downward pull by means of the trigger and lever,
Fig. T is the position “ ready to fire,” the driving spring
being condensed and ready to act. Fig. T' shows the bolt
withdrawn and the cartridge tumbling out.  When the bolt
is withdrawn, the sleeve of the firing pin is so far retracted
that a shoulder catches behind the trigger.  When the bolt
is pushed home, driving the cartridge into the barrel, it
loaves the shoulder of the firing pin resting against the
trigger, as shown in Fig T

———— e Dt
Astronomical FPhotography.

The facility and precision with which photography repre.
sents luminons phenomena in their miunte details renders
this application of optics more and more importantin the
sciences of observation, and especially astronomy. But
photography could not take a regular place in observatories
unless the photographic apparatus had the same simplicity
and theoretical perfection asthe instruments used for cur-
rent observations. M. Cornu states, in a note to the Pariy

Academy, that, having had occasion to study this problem
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This method has succeeded perfeetly at the Paris Obseryy.
tory with the large oquatorial of the eastorn tower, the ol
jective of which In 14084 Inches in aperture, and 20°13 feet
in foeal distance. By a very simple armangement the
glasses can be separated, and the instroment may be em.
ployed for optical as well as for photographie observations,
The photographic adjustment does not present any inconve-
nience in observation of faint stars. M. Cornu states that
he easily observed Uranus, and at least one of his satellites,
without finding it necessary to re-establish optical achroma.
tism.

At the principal focus of this instrument are obtained di-
rect photographic images of the sun and of the moon, meas-
uring nearly 8'42 inches in diameter : images which might
be easily magnifisd by means of the eyepiece s0as to give
negatives of more than 30 inches in dismetor. The images
thus enlarged gain, perhaps, in artistic effect, but they lose
in distinctness,

_—  ——eetre—
Alcoholle Solution of Shellae,

The production of a clear aleoholic solution of shellse
has been the subject of numerous expe-
riments, but hitherto none has turned

The breech block is raised upward and
forward in the act of opening by a
thumb piece, m, which releases it by
turning up thecam latch out of its re-
cess in the breech pin. When fully
open, it discloses the chamber, or rear
end of the barrel, ready for the insertion
of the charge contained in a copper car-
tridge case, holding seventy grains of
musket powder, and firing a bullet A4f;
of an inch in diameter and weighing
about 400 grains. When the breech
block is closed, it is held down and
braced sgainst the effort of the heaviest
charges by the cam latch, which flies
into place in closing. The piece is fired
by the ordinary side lock taken from the
old muzzle-loaders, Inopening the piece
after firing, the breech block strikes the
lamp on top of the extractor, and re-
volves it so as to carry the now empty
cartridge shell to the rear. After pass-
ing a certain point, the spiral spring in
front of the extractor is released, and ac-

out satisfactory except slow filtration,
As is known, by digestion of one part
of shellac with six or soven parts of 70
per cent alcobol, a solution is obtained

which, when warm, is almost clear,
but upon cooling becomes turbid, and
is only partially clear after standing a
week. The plan of pouring sufficient
alcohol over coarsely powdered shellac
to form a thin paste, yields, upon the
addition of more alcohol after the lapse
of eight or ten hours, a liquor that

does not deposit any more, but which
is not clear. Another method sugges-
ted, of boiling the alcoholic shellac so

lution with animal charcoal, gives a
clearer liquid, but there is always loss
through absorption by the animal char.
coul,

The object sought by the author was

celerates its motion,so that the cartridge
is thrown sharply against the beveled

to obtain a clear alcoholic solution in
a short time without much loss. Pre.
vious commuunications upon the sub.
stance occurring in shellac to the ex.
tent of five per cent, which renders its

surface of the ejector stud, by which it
is deflected upward and expelled from
the gun.

8 87 are two views of the Elliot carbine
recommended by the same board for
trial in the field, as exhibiting *‘re-
markable facility of manipulation in re.
quiring but one hand to work it.” This
arm has a breech block hinged to the
breech pin and operated by the hammer.
Fig. S shows the gun in loading position
and 8’ in the position “* ready to fire.”
After firing, the hammer, d, is pulled
back to the position shown in 8, and in
80 doing draws by the yoke, b, upon the
breech block, o, to which it is pivoted at
¢. This pulls down the front end of the
breech block, exposing the rear of the
barrel for the insertion of the cartridge,

alcoholic solutions turbid, and is de-
scribed by some authors as wax, and
by others as a fat acid, suggested an
attempt to effect its removal before dis-
solving the shellac. The shellac, there
fore, was boiled with water, from one
to five per cent of soda or ammonia be-
ing added, but without satisfactory re-
sult; a somewhat Iarger addition of the
alkali caused the solution of the shel-

lac. The author next prepared a solu-

tion with one part of shellac and six
parts of 90 per cent alcohol at the or
dinary temperature, which was effect
ed with frequent shaking in tem or
twelve hours. To this he added car-
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Having done this work, the pin, ¢, of the
yoke slips out of the socket, 7, into the
lower portion of the groove, while the
lower branch of the yoke engages over

the pin, g, so that, when the hammer is
again pulled back, the brecch block is
pushed up again into the position shown

at 8/, where the hammer is on full cock
and the arm ready to fire; Aisa strap
which works the retractor, so that the

shell is ejected as the breech block is
pulled down. 8 shows the -cartridge
ejector pulled out; 8/ shows it In its
bed. One pull on the hammer depresses
the breech block and ejects the empty

The “ Ward-Iherton" Breech-loader,

shell; another pull closes the breech
block and puts the hammer in position
for firing; & pull on the trigger fires
the arm.

T T* are two positions of the Ward-Burton gun, which is
on the bolt principle, like the Prussian needle gun and the
French Chsssepot. This gun, in its magazine form, was
alzo recommended “ for farther trial in the field.” This
gun, having boen fired, is opened by raising the handle, a, of
the bolt and withdrawing it directly rearward; the position
is shown in Fig. T" io the engraving. Ax the cartridge shell is
pulled out by the spring hook on the upper edge of ita
flanged rim, the pin which rests against its lower portion
comes in contact with the front end of the trigger pin,which
tips it up and throws it out of the receiver. Another car.
tridge Is then introduced by hand or by automatic devices
from the maguzine, and pushed into the bore of the gun by
the longitadinal forward motion of the bolt, Near the head
of the bolt is seen a part of the sectional screw which en.
gages with & corresponding section within the gun when the
piece is closed, and the handle turned down into place, so
as to support the bolt against the force of the discharge.

*Publisbed In numbers by Mosers, Hurd & Hooghton, Sew York city,
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BREECH-LOADING FIREARMS,

in connection with the transit observations, and lIater at the
request of the Council of the Paris Observatory, he has
found a solution of it as complete as possible, The nega.
tives he had to lay before the Academy would, he trusted,
Justify this opinion,

It is the poculiarity of this method that it does not re
quire any special Instrument, any telsscope, and may st once
be adopted for photographical observations by means of a
purely mochanical arrangement, which does not st all affect
| the optical qualities of the instrament ; the two lenses
| which compose the objective have merely to be separated
to an extent depending on the nature of the glasses, but
maroly exceoding 14 por centof the foeal distance, This op-
erntion shortons thisy distance about § to 8§ per cent, The.
ory and experionco prove that the origioal achromatism of
the visible rayn s transformed into achromatism of the
chemical rays, which i nocessary to the perfection of pho.
tographic lmages. Direet and precise messurement has
shown that this alight separation of the glasses does not

cause any aberration in the luages.

bonate of magnesia to about half the
weight of the shellac used, and heated
the mixture to 140° Fah, The solu-
tion so obtained cleared more rapidly
than a solution to which magnesia had
not been added, and filtered in less time;
but it did not supply what was sought.
When powdered chalk wassubstituted
for magnesis, the solution, after stand-
ing some hours, became three fourths
clear, while the lower turbid portion
could be rapidly filtered. It only re-
quired a little alcohol to wash the fil-
ter, and a clear aleoholie solution of
shiellac was obtained. Further experi-
ments, for instance with sulphate of
baryta, did not give a better result.
When such & solution is made on &
large scale it would be best filtered
through felt.

Notwithstanding that the object of
the author had thus been attained, one

the wax dissolved in
clear solution of shellac wl‘t:.only a little potroloum ethor
-mmmﬂymem that had been dissolved out of the
shellac was obtained ss & white residaum, By us
at 45 per cent to dissolve the shellac, and then
troleum ether, a perfectly clear solution was ob
only separated into two layers aftor water
sequently an alcohol weaker than 90 per cent |
The shellac solution obtained by means of
or, however, has the advantage that the shel
ter ovaporation, in a coarser form, and easily sopars
may bo obviated by adding one htlp.
turpentine.—A. Pelts, in Pharmaceution
Rusland.




eadl ] THE TAPAYAXIN,
} '&_,f._".fw. Fanning, of Corsicans, Texas, has forwardod
U8 & spocimen of the crowned tapayaxin or horned lizard
, cornutum). This curious reptile is not uncom.
mon in the South and in California, and is stated to be vory
lively when st liberty, pursuing Its proy with much sager-
noss. In confinement, however, it becomes almost torpld,
romalning for some hours in the same attitude.  In wpite of
ita formidable looks, it s perfoctly harmloss, and can bo
tnught to eat flies from its owner's hand, Red unty are Ity
favorlte food; but it will'eat Insects of all kinds. Itw gono.
ral color in gray, ono varlety (phrynosoma Blainoilify belng
variogated with ferogular bands of brown, Iy animal Iy
nu;‘iﬂmn orronvously called the horned frog and horned
ton

Mr. Frank Buokland describes a specimen In
his colloction as follows: ““ My new friend In
about the size of a common sized toad, and at
u distance off looks vory like one.  Ho is cov-
ored all over with spines, some of which are
Iarger and stronger than others; he has two
fixed spines, one over each eye, and three fixed
spines on ench side of his face. At the topof
Lis head are situated the two biggest spines,
cach about half an inch long, giving him
most dinbolical appearance All the spines
ure fixed firmly into his head. As will be seen
by the pioture, his body is covered with spines
of difforont sizes, and sot into his skin very
thickly. The consistence of the spines re-
minds mo much of the spines of the black.
thorn. The color of the animal is gray, va-
ried with brown and ochrey yellow; in fact it
is very like the color of the bark of an old
tree.”

The tapayaxin sent us by Mr. Fanning has
remained very quiescent since his arrival, hardly deigning
to notice the flies placed in his box for his sustenance. He
is apparently in good health, and his reticence of speech
may be attributed to his philosophical temperament, and
perhaps to some provincial bashfulness, natural to a new
vomer to the metropolis,

IR
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Lightning Conductors,

Dr, Mann lately showed, at the Science Conference at
South Kensington. how unimportant is the form of lightning
conductors, whether rods, ropes, or pipes; and that the real
desideratum was that they should be of sufficient size to af-
ford an unobstructed path for the passage of the electric
fluid. He insisted on the necessity of a goodly number of
points, and above all upon the indispensability of large earth
contact, saying that a lightning discharge passing througha
large rod with an ample earth contact isonly a gentle stream
of low tension; but that, if the size of the rod or the areaof
its contact with the earth is diminished, the tension is in-
creased, and the fluid has a dangerous tendency to discharge
itself laterally by chance outlets.

<>

IMPROVED DOOR KNOB.

The chief failing of the ordinary door knob is that it
works loose. Sometimes this occurs from the wood of the
door not being properly seasoned, and hence shrink-
ing, and frequently from the device itself not being
secured to the woodwork as tightly as it should be.
The above difficulty is cluimed to be completely re-
medied in the improved knob illustrated in our en-
graving. The roses are secured to the door by lit-
tle points on the underside. Thereis but one screw,
which is attached to one of the knobs, and passes
through the square rod. This is regulated, as shown,
by a small catch pushed by a spring into a notch.
As this notch represents an adjustment of but the
one hundredth part of an inch, it is easy to see how
well the knob can be made to fit. In mineral and
porcelain knobs, the necks are secured by spurs go-
ing down in grooves and turning under the material
of the knob.,

The device is strong, easily adjusted, applied, or
removed, simple and suitable for all kinds of knobs
or latches. Further information may be obtained by
addressing the Parker & Whipple Company, West
Meriden, Conn., or 97 Chambers street, New York.

-t

Mechanical Photo-Printing.

The following practical directions for mechanical photo-
printing are from the text of Herr Husnik :

Use for the supports some plates of glass one quarter of
an inch or less in thickness, ronghened on one side by means
of very fine emery and water, and applied by friction from
another and smaller piece of glass to which & handle is at-
tached. Do not allow the emery to become dry, or it will
produce deop scratches. A circular motion should be adop-
ted, using considerable pressure, and in about twelve min-
utes & very fine grain will be obtained. If plates be employed
that have been previously used, remove the gelatin by im.
mersing in & vessel containing a solution of soda. This wash
keoops more than two months, and it is always possible to
strengthen it by the addition of lime. The gelatin, in the
case of o plate that has been previously used, will detail it-
solf In about twelve hours. Rinse the surface and rub with
emory to remove the gelatin that may have lodged in the
pores; but this time one application of the emery will suf
fico, The glasses thus prepared are washod in several
chinnges of water and wiped dry with clean cloths,

First: Preparation of the plates,—Tuake fresh albumen 25
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parts, distilled water 45 parts, silicato of soda 8 parts. Mix
woll together, beat to a froth, and allow to stand for several
hours; then decant the clear part and filter it two or three
times o a8 to ensure its being free from impurities,

In preparing the plates, place them, ground side upper-
most, on & large slab of glass carefully loveled ; and having
brushed them over with n soft brush to remove all dust,
pour a little of the preceding liquid near one edge, and cause
It to flow over the surface by slightly inclining the large
ulab,  IF the Hquid do not flow over the glass easily, it can
bo helped on by using o small slip of paper, takiug care that
It doos not run too fast, Now ralse one of the corners so as

to allow the superfluous liguid to flow off the plates into o
recoptacle placed beneath; and if there beany air bubbles on

the glass, pour some of the solution over it again while the

THE TAPAYAXIN OR HORNED LIZARD.

glnss is inan inclined position, leaving it thus to dry. The
superfluous liquid can be filtered and used again. A great
number of plates may be prepared in this way and kept
for about six months; but it Is better not to use them on
the day on which they are prepared, as they improve by
keeping.

In order to cont the plutes with gelatin, they ought first to
be carefully washed with cold water, taking care not to in-
jure the prepared side, Lot them stand upright until dry,
after which they are ready to receive the gelatin, which is
done in the following manner: Provide a case with a bot-
tom of sheet iron and a curtain for the top; and in the inte-
rior, about two and three quarter inches from the bottom,
place & frame, upon which stretch calico or filtering paper,
80 a8 to diffuse and equalize the heat, which is obtained from
u spirit lamp. About two and three quarter inches or so
from the top, bars of iron with leveling screws are placed
horizontally. A thermometer, with the bulb inside and tube
and scale outside, fastened at the side, indicates the temper-
ature of the interior. Place two, three, or more of the plates
on the leveling screws, laying them in a horizontal position;
shut the case and heat to 110° Fah.

During this time put 15 parts of the finest French gelatin
in 300 parts of distilled water, and leave it to soak for about
an hour, after which dissolve in the water bath, Next, heat

to a high temperature, and add 1 part of bichromate of am-

WHIPPLE'S DOOR KNOB.

monia and 1 part chloride of calcium; when these are all dis-
solved, add G0 parts of ordinary alcohol, after which filter,
| This solution is poured upon the heated plates, and must be
| spread by means of a small slip of paper. Experience regu-
lates the proper quantity to be applied, and a considerable
degree of dexterity will be required ; but this is easily at-
{tained. Care must be taken to prevent the layer from being
| either too thick or too thin. The plates thus coated are
| placed in the case to dry at the temperature of 110* Fah.,
and after being well dried, they will keep in summer for
about eight days, and in winter about four weeks, ia a dark
place; they improve by keeping,

Exposure,—With a good negative in the shade an exposure
of from fifteen to forty-five minutes will be required, ae-
cording to the intensity of the light—diffused Yight giving
the best half tints, “After oxposing, the bichromate not ac:
ted upon by the light Is removed by being washed with
water, und the plate is then well drained and driod. Inabout
three hours it is ready to be printed from.

Printing.—The plate is attached, by means of plaster of
Paris, to a lithographic stone, and submitted to the action of
a lithographic press,  Damp the plate and ink it with two
kindsof ink, one stronger than the other. After obtaining

If tho dotails in the shadows be not properly brought out,
put extra prossuro on that part. One plate will furnish »
considerable number of proofs, provided the instructions be
carofully earried out and the gelatin be of good quality.

Final obsorvation, - This method, according to Herr Hisnik's
sxperionce, In the best in use, and It gives cortain results,
Some photographers substitute singlass for a portion of the
golatin, but this substance can rarely be obtalned of good
quality,

The ehoico of the Inks is very important. Munich varnish
ought not to be used for black, na it attacks the gelatin and
the plate loses its vigor, Good black printing Ink answers
better when mixed with red oxide of iron, and alittle César
varnish imparts & good brown tint,

L —
Utlilization of Waste,

Cotton waste is a singular example of the
successful application of scientific utilization.
It in the collected sweepings of the card room,
and formerly had no value. Large heaps were
suflered to accumulate until it fermented, and
was then spread over the land.  After that,
cartridge paper makers bought it at $10 to

20 por tun; then it rose in price, and means
ware fonnd to bleach and tear it up, in order
that it might be respun and woven, and now
there is o trade of 14,000,000 cwts., giving
employment to 500 dealers, The varlous uses
are all exhibited, and the refuse is then sold
for ongine cleaning, and finally to the paper
maker; jute ls next, Animmense trade has been
crented. Itisa product of Bengal, and for.
merly was used only for guuny bags, to pack
rags or merchandise in, but now it ylelds to
processes which fit it for weaving with allk
or cotton, or in the making of thread, ropes,
sail cloth, and with wool in flannels and carpet , and with
cocoa nut fiber for matting, etc. During 23 years the con-
sumption has risen from 391,000 cwts. to 1,250,000 cwis,,
and the value from $450,000 to £5,000,000, and the re-
fuse now equals the original import of the raw mate -
rial,

- ——eatre—
Fallures=-=What they Teach,

The numerous failures and suspensions which have made
the commercial world, since the panic of 1873, one of con-
stant upheaval and change, should be utilized, by those for-
tunate ones who have thus far escaped disaster and by those
who are entering, for the first time, the field of business life
for the lessons that may be drawn from them. Failures,
like every species of mishap, only follow from a sufficient
cause ; and usually it is one that could have easily been
counteracted or avoided if the fact of its existence had not
been unknown. And it is just here that we find so many of
our business men weak. In their acquaintance with their
own biusiness, they lack that complete command, of the call-
ing they have professedly made themselves master of, which
alone enables one to understand and avoid its dangerous
points.

The man who makes & study of or who devotes time to an
accurate and scientific education in the business he has
chosen, as a means for the accumulation of wealth, is now

a print the plate is moistened, wiped with a cloth, and inksd.

rarely found ; and it seems to us that a large number
of the failures of the last three years might justly
be attributed to this cause. The idea seems to prevall
that a business transacted on one’s own account is a
kind of perpetual motion, that, once started, will not
only keep itself in operation, but may be drawn upon
to an almost unlimited extent for the means tosus.
tain other enterprises. The inventor who spends years
in attempting to realize his impossible machine is not
more certain of failure than he who starts in busi-
ness with such expectation. The time when money
could be made by ignoramuses, and when wealth
could be had almost for the taking, has faded far
away into the dim past; and an era of strife and
struggle has dawned, in which only those who have
most earefully prepared themselves for the warfare
can hope to succeed.

It is not luck that makes one man fail and his
neighbor succeed ; it is not fickle fortune that brings
clouds of difficulties upon one while another has ap-
parently plain sailing ; it is something far more certain in its
operations than eitherof these. Itis skill and a perfect com
mand of his resources that enables one man to advancs
where another can make no progress; and these two quali-
ties are possessed only by those who have made their busi-
ness the one thing they must become perfectly familiar with.

The world ix not yet so crowded that any need go to the
wall to support the rest; there is room for all, and an abun.-
dance to spare. The great want is for more men who are
well qualified for work, and who will put their shoulders to
the wheol and push, Any person who is determined to win,
and who unites with his perseverance sense enough to know
that success comes only to those who deserve it, by the pa-
tience and skill with which they toil, has before him au in-
viting field for labor, and may enter it with the assurance
that, if his efforts are rightly directed, they will meet with
n sure reward,—Northwestorn Lumberman,

e SN

Frurens for waterworks may be calculated for as follows :
1 square yard of filter for each 700 gallons in 24 hours,
formed of 2 foet 6 inches fine sand, then 6 inches common
sand, 6 inches shells, and lustly 2 feet 6 inches of gravel,
Porforated pipes should be laid in the lowest stratum, 0
carry off the supply of filtered water o




~ Mlumination of Lighthouses,

M. E. Allard, cer-in-ohiof of the Administration of
Lighthonses, hus latoly brought bofore the Paris Academy
of Sciences some papers on the {lluminating power of tho
flames employed for illumination, their transparency, and
‘the translucency of the atmosphore. The first paper treated
on the transparency of flames, The burners used in light-
houses have dinmetors of from 1 to § inches, and carry from
1 to 6§ concentrio wicks. In mensuring the lnminous inten-
sity of the flames which they produoe, it is found that theso
intensities increase a little less rapidly than the consump-
tion of ofl, and also that the intensity for cach § of asquare
inch of apparent snrfuco incroases, while, on the contrary,
the intensity for each 4 of a cubic inch of volume dimin-
ishes in direct proportion to the dinmeter.  Theso results can
only be explained by admitting that the transparency of the
fiame is not absolute.

This is the object of the first investigntion made by M. Al-
lard; hio has determined the co-efficient of this transparency
by three series of experiments : by measuring the intensity
of different flames with a fiat wick looked at sidewise or edge-
wise; by means of a curved mirror, which reflects towards
the focus the rays which it receives, and thus causes them
to pass through the flame; and by measuring the intensity
of an electric I'ght across a flame of large diameter. These
investigations have led to the adoption of the number 08,
as & mean value of this co-efficient reduced to a thicknessof
039 inch in the flame passed through. One important con-
clusion is arrived at, namely, that the total quantity of
light produced, or the absolute i ity, incr much
more rapidly than the weight of oil consumed; but as the
quantity of light absorbed, by the passage of the rays across
the flame itself, increases in a still greater proportion, the
difference between these two quantities, or the effective in-
tensity, follows a law of augmentation « little less rapid
than the consumption of oil.

M. Allard was noxt engaged on the translucency of the
atmosphere. The observations made by lighthouse keepers
on the visibility of neighboring lights consisted in notic-
ing, three times each night, whether each of the lights could
or counld not be perceived, so that it might be ascertained,
at the end of & certain number of years, how 1any times
out of & hundred each of these lights was visible. A dia-
gram showed, for each of the lights noticed, what is the
limit of translucency in which it ceases to be perceived from
the place of observation.

In another paper M. Allard has studied the impressions
produced on the organ of sight by flashing lights. It ap-
pears that, by causing a series of flashes to be succeeded by
equal intervals of darkness, each flash at moderate speed
produces the same effects as if in an isolated state; in pro-
portion as the speed increases, the impression on the retina
is prolonged, and after a certain speed the effect is that of a
constant light

Volatillzed Gold.

General Howston lately donated to the Microscopal Socie-
ty of San Francisco a slide mounted with volatilized gold,
which, under a § objective, opaque, was not only a beau.
tiful but instructive object. The microscopic globules were
perfect in shape, and were obtained at some distance from
the melting pot, from which they had been thrown off by
the draft and heat ina volatile form, so to speak, and con.
densed in the air in the form of minute shot, forming a ve-
ritable shower of golden rain, With all the care and appli-
ances for the prevention of wastage in smelting or refining
gold, a portion is lost in this way; and no doubt the roofs of
the houses adjucent to mints and refincries would yield
enough of the precious metal to show the color, at least, un-
der the microscope.

Hirlng Morses.

It has been decided, says the Twrf, Field, and Farm, that
whon o horse or carringe is lot out for hire, for the purpose
of performing a particular journey, the party letting war-
rants the horse and carriage fit and compotent for such jour-
ney. If the hirer treats the horso or carringe as any prudent
man would do, hie Is not answerable for any damage either
may receive, But he must use the horse for the purpose
for which he hired him. For instance, a horse hired for
saddle must not bo osed in harness, If the hirer violatos
this express condition of the contract, he is liable for any
damage that may ocour. If the horse is stolen through the
hirer's negligence, such as leaving the stable door open all
night, he must answer for it. But if he is robbed of it by
highwaymen, when traveling the usual road at usual hours,
he eannot be held for damages. As these questions are fre-

quently in dispute, it is not out of place to shed a little light

upon them.

el O P e
Comparative Photographs of Blood,

The American Naturalist states that Dr, J. G. Richard

son, for the sake of illustrating In eriminal cases the distin-
guishable appearances of different kinds of blood, has flowed
drops of blood from different animale 8o nearly in contact on

the glass slide that portions of the two drops sppear in the
sums fleld, and can be photographed together, Dr. C. L
Meos has modified this method, and obtained exquisite re
sults in specimens presented to the microscopical section o
the Tyndall Association. He spreads the blood by De. Chris
topher Johnston's method, which Is to touch a drop of bloo
to the accarately ground edge of a slide, and then draw |
gently scross the face of another slide, leaving & beaatiful

ly spread film. In this way one kind of blood is spread upon
When dry, one half of

the slide and another on the cover.
each is carefully scraped off with a smoothly sharpene
kuife, and the cover inverted upon the slide in such posi
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tion as to bring the remaining portions of the film into ap-
position. Under the microscopn and in the photograph the
two kinds of blood appear In remarkably fine contrast, even
thoso bloods that are too nearly alike for safo diserimination
in oriminal cases being ensily distinguishoed when thus pre-
pared from frosh material,

Musxlonl Sand,

Mr. Frink states in the ** Proceedings of the Californin
Academy of Sciences,” that, In ordor to ascortain, if possi-
blo, ** the canse of the sound that is produced by the sand
from Knuai, presonted to the Aceademy at a former meoting,
I investigated its structure undor the microscops, and I think
the facts I have ascertained fully explain the manner in
which the sound is produced, As thoe grains of sand, al-
though small, are quite opaque, it was nocessary Lo prepare
them so that they should be sufficiently transpurent to render
their structure vigible. This was effocted by fastening them
to a glass slide and grinding them down until one flat sur-
faco was obtained. This surface was then attached to an.
other slide; and the original slide being removed, the sand
was again ground down until sufficiently transparent. The
grains were found to be chiefly composed of small portions
of coral and apparently ealeareous sponges, and presented
under the microscope a most interesting object. They were
all more or less perforated with small holes, in some in.
stances forming tubes, but mostly terminating in blind cav-
ities, which were frequently enlarged in the interior of the
grains, communicating with the surface by a small opening.
A few foraminifere wore also met with, and two or three
specimens of what appeared to be a minute bivalve shell.
Besides these elements, evidently derived from living
beings, the sand contained small black particles, which the
microscope showed to be formed principally of crystals of
augite, nepheline, and magnetic oxide of iron, imbedded in
n glassy matrix. These were undoubtedly voleanic sands.
The structure of these grains, 1 think, explains the reason
why sound is emitted when they are set in motion. The
friction against each other causes vibrations in their sub.
stauce, and consequently in the sides of the cavities they
contain; and these vibrations being communicated to the air
in the cavities, under the most favorable conditions for pro-
ducing sound, the result is the loud noise which is caused
when any large mass of sand is set in motion. We have,
in fact, millions upon millions of resonant cavities, each
giving out sound which may well swell up to resemble a
peal of thunder, with which it has been compared; and the
comparison—I know from others who have heard it—is not
exaggerated. The effect of rain in preventing the sound is
owing to the cavities in the sand becoming filled with water,
and thus rendered incapable of originating vibrations,”

b

Another Opportunity for Inventors.

An interesting competition is about to be opened by the
German socloty Verein von Gas and Wasser Fachmdnnern
Deutscldands, which offers n prize of $400 to the author of
the process for the economical purification, from earbonic
acid, of illuminating gas obtained from conl. The systems
now commonly employed involve either hydrate of lime,
certain salts, muriate of manganese for example, and iron
oxides. Whother these methods leave more or less to bo
desired necording to thenature of the conl distilled, or whe-
ther the forms of purifiers are imperfect, it is nevertheless
certain that carbonic acid still remains present in illumina-
ting gas, and its presence is decidedly unhealthy. Eithera
new syvstem for its complete removal, or an effective im-
provement on the older processes, is required, The inven-
tlon must be economical, easy of manipulation, and must
not lower the illuminating power of the gas, The memoir
describing it must be complete, and explain both the theory
and the practice. Manuscripts must be signed with some
distinctive devieo, which is to correspond with n similar
mark on a sealed packet in which is written the name and
address of the author. Communications are to be addressed
to the president of the commission, Dr, Schilling, st Mu.
nich, prior to December 31, 1876,

Microscople Ruled Tost Platos,

“The finost lines 1 have succeedod In ruling are abont
ressas Of aninch in width. These values aro substantinlly
the same an those given by Dr. Royston-Plgott, as represent-
ing the unltimate limit of vigibility under the microseope,
The smallest angle at which an objoct ean be distinctly seen
in stated by him to bo 6", while other writors place it as
high as 60", or even 120", Even the smallest valuo named
is much too large. I will at any time undertake to role a
n single line, 4, 4sq of an inch in breadth, which ean be
peen at the distanco of seven Inches from the oye, Thin
corresponds to an angle of about 17 In this cuse the line is
- | filled with plumbago}; but if reflected from o silvered sur.
face, itoan bo easily seen at the distance of eleven inches
from the sye, Comparing minute partioles of matter which
ean besoon undor n Tollew' Yy objective with those which
v | can bo mensared, in the way indieated above, there is wvery
) | reason to suppase that the Himit of visibility falls beyond
(sisss of aninch, It s quite possible that the conclusion
reached by Sorby, that the microscope has already reached
the limit of its power In soparating lines whose distance
1| apart Is equal 1o one half of & wave longth,may be found to
t| be justified by future observations. It Is certain that no
lines beyond Nobert's 10th band have ever been resolved.
The great difficulty in distinguishing true from spurious
lines has caused more than one skillful microscopist to doubt
1| whethor the resolation has been cortalnly earried as far as
-!thas point, But that light is ‘of too coarse a nature’ to
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enable us to seo particlos of matter, as small a5 g b0 of
an inch, is 0 conclusion which can be refuted without the
glightest difficalty,"— William A. Rogers.
40—

VENTILATION OF RATLWAY TUNNELS —Mr. G. J. Morison
says that, when tunnels without shafts are to be ventilated,
fans should be employed to keop up an artificial ventilation;
that for a given amount of traflic the power required to ven-
tilate long tunnels varies as the fourth power of the length;
that when a long tunnel is to be ventilated it is more ad.
yantageous to have adonble line tunnel with traing in eack
direction than two single line tunnels with traing in one
direction only : that for every tunnel there is o limit to the
amount of traflic, whoro locomotives nre nsed, boyond which
ventilation becomes impossible : this limit cannot be very defi-
nitely fixed, but fora tunnel of twenty-two miles it does not
exceed n total of twenty trains n day,
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Inventlons Patentod In England by Amerlcans,
{Complled from the Commismioners of Patenta® Journal, |
From Jaly 4 to July 3, 1%, inclasive.

Acovstio Terzonarn,—T. A, Edlson, Menlo Park, N. J,
Axre Box a¥p OLen,—J. N. Smith, Jersey Clty, N. J.
BarrEny.—J. Byme, Brooklyn, N. ¥.

BorLer.—V, D). Anderson, Washington, D, €,

Borrie Srorren, xro.—S. 8, Newton, Binghamton, N, Y.
Caxrrinax Prixen, xro.—E. Remington & Sons, Illon, N, Y.
CLeasixe Borr Crorns.—L, V. Bathbun, East Pembroke, N, Y,
CLeaxixo Corrox, zre.—R. Kitson, Lowell, Mass,

Corvixa Press, —W. B, Sargent, New York city, et al,
Detvixa Cratx.—W. D. Ewart, Chicago, Il

Exverore Macnixe.—M, 8, Chapman, Hartford, Conn,

Fruip Meren. —W. Smith, San Franclsco, Cal,

Foroixa Paree.—S. D, Tucker, New York city.

LaXTERX, ¥re.—J. E. Folk, Brookiyn, X. ¥.
LunricaToR.—T. F. Stevenson, New York city.

O1L Srove.—E, B, Cox, New York city.

O1L STovye. -0, Edwards, Northampton, Mass.
Paren-Corrixa Macurxx.—E. Schlenker, Buffalo, N. Y.
Paren MATERIAL. —W. F, Nast (of New York city), London, England.
Pexcit Suanreser.-—J. Herts, New York clty.

Pix Pacxaoes, gro.—G. C. Hoadley, New Haven, Conn.
PrErARING CHixa GRass, xTo.—J. B, Vogel ¢f al., New York city.
Prosrorine, B, B. Hotchkiss, Paris, France,

Boorntxe Learnen, xre.~F. A. Lockwood, Fall River, Mas,
SuanrexiNo Saws.—W. L. Covel, Providence, R. 1.
SErrxxine Macnixexy.—T. Mayor, Providence, K. 1.

StEax Gexexaton. —D. Renshaw, Cohasset, Mass,
Traxsxirring Powss,.—J. Good, Brooklyn, N. Y.

Wasmixo Banners, 10, —~G, Schock, New York city.

warcen Escarexext.—F, H; Voige, Buffalo, N. Y.

Waron Kxy.—J. 8, Birch, New York city.

Wrivoer Rorven.—G, P, Clark, Windsor Locks, Conn,

Recent Dmerican and Foreign Patents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED RELEASING DEVICE FOR STABLES.
Arthur Chapman, Doylestown, Pa.—This invention consists of a
longitudinal rod that extends along the manger of the stalls,
and is hinged thereto, having slightly curved fingers or hooks,
that retain rings, to which the cattle are fastened. A crank at-
tached to the rod at the outside of the bullding operates the rod,
and releases all the rings when turning the same.

IMPROVED SNAP HOOK.

Newton E. Cissna, Sioux Falls, Dakota Tor.—This is an improved
snap hook for connecting the varfous straps, rings, and other
parts of a harness, by which the straps may be readily taken out
and insorted, and securely and reliubly retained therein, When
the tongue is swung in outward direction to be at right angles
with the hook, the strap, ring, or other article is Introduced, and
by carrying the tongue back on the hook, firmly retained therein.
The draft on the tonguo causes the closing of the same, and
secures the locking of the snap hook.

IMPROVED STREET LAMP.

John 8. Woods, Brookline, Mass—This consists of a duplex re-
flocting lnmp, in whioh an oll holder is located between two burn-
ors, both of which are supplied from it, and it serves for the sup-
port of reflectors for the burners, to throw tho light {n opposite
directions nlong u strect,

IMPROVED GALVANIZING MACHINE,

Goorge It Aoheson, Philadelphin, Pa.—This invention consists
of a machine with rollers for tightening tho wire cloth while
passing through the gulvanizing or painting lquid. Sultable
skimmor and beators nre arranged In conneotion with the cloth
nt both sldes of tho same, 1o seoure the regular tnning or paint-
ing. A seotionnl and dingonally Jolnted winding-up rollor seryves
for boing readily taken out of the oloth,

IMPROVED FHOTOGRAFHIO PICTURE CASE,

Thomns F, Adams, Now York ofty.~This is n caso with hinged
Aoor, to which the frame-carrying board s hinged, to be oponed
and olosed with the door, and looked Into opon position by sulta-
blo apring boltx, The supporting bonrd oarries s number of pho-
tograph frames, 8o hingod to intermodiate pioces that any ono
may wuy swung to olther side for the tnspeotion of the pho-
togTa)

IMPIOVED LIME KILN,

Dantol G. Fareell and Androw T. Lion, Mason City, Tows, assign-
ors 1o Fareol, White, & Llon, ssme placo,~he objoot hore 8 to st
ford & bottor sppliontion of the ro to the Himestons than tn kiins
constructod fn the usunl way ; to wmake the kil ht,
should It orack { to avold the use of
tying the kiln ; to onuse the Ume to
the deaw ; to avold the necossity of
white or red heat, and to eonble the lime to bo
and suroly. The invention consists fn providing the :
onso and filling the space botween them with clay, 1o ron
Kiln aletight, even (o caso It should omek in equenee
effoct of excomive heat.  The lnvention further relates (o 8

to oach other. This has the effect of dividing

ting the welght or straln along the whole
or base,
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¥ ~ IMPROVED BRIDLE BIT ATTACHMENT.

- Thomas M. Allon, Augusts, Ky,—This s an improved attach-
mont hridlo bit for driving hard-mouthed horses with great facil-
1ty ; und it consists of the driving lines being passed through a
small pulloy at the end of the bridle bit, and back through a loop
1n tho saddlo, and then downward to the shaft.

AMPROVED COMIINKD PUTTY KNIFE AND SCREW DRIVER,
Charlos Colling Bartlott, Medford, Mass.—This consists in com-
Dining n putty knife and sorew driver fn one implement, seouring
:humnm and spring-notod sorow driver to the handle when not
n s,

AMITOVED DENTAL FLASK,

Willlam 8. Buckmnn, Baston, Pa.—This iz an improved dontal
ke, whioh shall bo so vonstruoted that it may be readily emptiod
of tho plastor without dangor of broaking the teeth, Iy sultable
construotion, aftor tho molding or hardening of the celluloid or
othor material his boen completed, the few taps required to sepa-
rato tho parts of the flask oraok the plaster In such a way that it
falls away from tho tooth without danger of breaking them, so
that the plastor and tooth are readily removed from the flask and
soparntod from eaoh othor,

IMPROVED THIMBLE.

Glibert H. Fingor, Now York oity.—This invention consists in o
thimblo made with o coneave top, and with concave surfaces, one
or more, upon its sides. The tops are made thicker than the sides,
The object s to provent the oye of the needle, while belng used,
from slipplng from the thimble and injuring the fingers of the
operator.

IMPROVED SOAP RE-MELTER.

Sanfol Whitaker, Boston, Muss.—The object of this invention is
to provide n vessol for ro-molting the sormps or fillings of soap
produced by the cutting up of the soap into bars while in the soap
frames, wheroby thewld soraps uro utilized by being re-embodied
into a solid homogeneous mass, without burning or decomposing.
It consists maluly in constructing a pot or cauldron with an open
bottom ndapted to bo elosed by n door or cut-off, and providing
the Intorlor with stoam colls and a diaphragm of woven wire, The
sald vossels neo hoatod by stenm andmitted through the steam colls,
and wlso by u steam Jaokot; and ns the seraps of soap are thrown
into the vessel, thelr lodgment upon the coils and the woven wire
dinphragm maintaing them (o suspension in a uniform steam heat
until they nre molted ; und as soon as melted, they drop through
the colls and woven wire out through the open bottom before the
soap has time to decompose.

IMPROVED FEATHER RENOVATOR.

William M. Shelton, Williamsburgh, Mo.—This invention is an
improvement upon the feather renovator constituting the subject
of lotters putent No. 108161, and relates chiefly to a roll mounted
upon & hollow perfornted shaft, which is open at one end to adapt
it to recelve a porforated tube. Steam is admitted to the renova-
ting chamber through tho shuft and tube; but when the latter is
adjusted In a certain position, the steam is prevented passing
into sald chamber and caused to pass into the hollow casing of the
same, for heating it and thus drying the feathers.

APPARATUS FOR THE MANUFACTURE OF SULPHUROUS ACID.

William Maynard, New York city.—This invention relates to cer-
tain fmprovements in apparatus for hydrating gases, and it con-
sists In the particular construction and arrangement of the con-
denser or chamber in which s effected the absorption of the gas
by the water; the sald chamber being provided with an inlet for
the water above and an Inlot for the gas below, and fitted into-
riorly with alternating Inclined lmperforate shelves, which are
provided with ledges or cleats at their lower ends that dam up the
water upon tho shelves for tho absorption of the gas, which water
gradually woeps or trickles over the edge of the cleats from one to
the other of tho shelves, These ledges or cleats are also notched
and sawn down to form slits or scores, whicn permit the dmining
of the sholyes when the apparatus Is not in operation.

P NI AT
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NEW HOUSEHOLD INVENTIONS,

IMPFROVED WASHING MACHINE,
Jumes J. Daly, Bloomington, 11l.—This invention consists in

; placing in & wash box, botween two inclined parallel arms, two
wush boards with thelr ridged surfaces facing each other, The
} projecting ends of tho arms are provided with slots in which pro-

Jections on the upper wash board travel, thus giving the latter a
reciprocuting motion. The lower wash board s pivoted between
) short arms, which themselves pivot at their lower end in tho
inclined parllel army, thelr upper arms being connected by a
trunsyorse rall,  Tmmodintely below the wash bourds 18 a grooved
roller, which hus its bearings In the two inclined arms, and I8 pro-
vided with mtohetod ends, whioh wre moved by pawls pivoted to
the upper wash board, Motlon Is imparted to the machine by a
crunk hundlo or otherwiso,

IMPHOVED DRY YEAST COMPOUND,
Charles W, Guohwind, Egg Harbor City, N.J.—This consists of
bolled hops, sealded whont Hour, mult, sugar, ginger, rice flour,
and middings. 1t s woll sdapted for bread making,

IMPHOVED STOVE COVERING.

Androw J, Vandovonter, Martinsburg, Mo., ussignor to himsolf
und Archibuld M. Vandoyventer, same pluce.—The object of this
invention s to lmprove the construotion of the cook room rofrig-
erator for which letters patont were granted to P. D, Vandevens
tor, November 8 180, to enable the cooking to be done with loss
fuel and with o more uniform hoat, It consists in doors made in
two parts, and with their adjecont edges overlapping eash other,
and at such o distanee apart ss to leave spaces betweon thom for
the entmnoe of cold alr,

IMPHOVED CLOTHES DRYER,

Duvid J. Clark, East Elma, N. Y,.—This conslsts of a series of
horlgontal bars, which are connected ut thelr ends by cords, nnd
provided with wires, for the suspension of the clothes beneath the
burs, The lnttor nro capublo of being folded together or oxtondod,
wnd may be supported upon frames resting on the ground,

IMPHOVED BTOVE,

Churles It Sipes; Arvkunsas City, Kan,—This relates to lmproyos
Wonts on i oluss of stoves known as the ** Tod" stove, by which

the objootionable esenpo of the smoke in the same, when the doors
wro openod, may bo avolded, Thore (8 an sdditionul flue and
damper ot the bghost part o prevent the escupe of simoke on
opening tho door, and u swinglog foot rail hinged to tho lower

part of the stove
: . —
NEW AORICULTURAL INVENTIONS,

IMPHOVED WHERL CULTIVATOR.
i
Willlam N. Riddie, Caddo Grove, Texas,—~This improved wheol
oultivator Ix so vonstruoted thut It may be readily adjusted for uso
o marking the ground, govering the seed, and cultvating the
plants, 1t lsslmple o sonsteaotion and reliable In operstion In

vithor vapuuity.

Scientific Americun.

IMPROVED COTTON CHOFIPENR,

Theodore O, Burnham, Burnet, Tex.—The osential feature of
this Improved cotton ohopper is u contrivanco of choppers on ver«
tlenl rock shafts, with n cam wheel attached to ono of the truck
wheols, for olosing thom, and n spring for opening thom, upon the
row of plants, for ochopping them out,

IMPROVED CHURN,

Sylvanus B, Roblson, Allenville, Mo.~This churn may bo readily
put into place and detached, and the gone whoeols may be roadily
adjustod to take up tho wear,

IMPROVED BUTPTER TUB,

Jamoes B, Higglos, Holland Clty, Mioh—This n o deyico for fost-
onlng covers to pully, nnd other similar puokagoes, by moans of n
Jolnted hasp attached to the cover, which shuts ovor a staple in the
padl, und o wedge plaoced botwoeen the hasp and covoer,

COTTON FEEDEIR AND CLEANER FOR COTTON GINS,

Goeorge F. Colquitty Bremond, Tex.—This invention has rofer-
enoo to dovices for feeding socd cotton to cotton ging, and also for
cleaning the samo preparatory to ginning ; It consists of n hopper
having wires oxtendiog from mide to side over a revolving toothed
cylinder and a concave thrashor. It Is made to reciprocate on o
track by pinions on the ends of the thrasher cylinder, working in
double rack bars, one in each side of the hopper, so contrived that
tho pinfons run them over one way and under the other, making
a simple and cheap mode of obtaining the motion.

IMPROVED GRAIN SEFARATOR,

Willlam Holladay, Blairstown, Iowa.—This invention conslsts of
contrivances for scparating the light coarse matters, and also tho
dust, before the grain goes on to the sieves, and conducting them
away in a tube out of the room containing the mill. By separating
the straw, ete., before coming to the sleves, the capacity of the
mill Is greatly fner 1, in g of the sleves not belng
choked by such matters. The blast can be wholly turned on either
dovice, or partly on both; there is & contrivance whereby a blast
may be applied, by suction, to the grain as it passes off from the
sereen for separating light grain and like matters, not separnted
by the mill proper,

IMPROVED GRAIN ELEVATOR FOR HARVESTERS,

Ebenczer MoFadden, Sparta, I1L.—This is a contrivance of the
teoth, the apron, and the rollers which work the apron, for allow-
ing the teeth to swing back automatically to pass the trough into
which the grain falls, and in like manner take the required posi-
tion for wnking up the grain.

IMPROVED SULKY PLOW.

John W. Grimes, Appleton City, Mo.—Tois invention isan im-
provement in the class of sulky plows in which the plow proper is
suspended from the wheeled frame in such @ manner as adapts it
to be ratsed and lowered at will, for the purpose of changing the
depth of furrow, or for holding the plow entirely off the ground
while being transported from one place to another. The improve-
ment relates particularly to the construction and armngement of
parts, whercby the plow beam is beld steadily while in use, adap-
ted to be raised and lowered bodily, by means of a single lever,
while in operation, and without changing the horizontal position
or angle of the plow beam, and whereby the draft is applied in a
direct line with the plow beam, whatever be its adjustment.

IMPROVED REAPER.

Solomon Rawson, Scott Thacher,and Isaac Rawson, Hornells-
ville, N. Y.—This invention relates to certain improvements in
reapers for harvesting grain, and it consists mainly in making the
platform and sickle-driving mechanism together, adjustable on
the main frame, in raising and lowering the sickle, by pivoting the
tongue to the main frame, just below the bearing or the main
drive wheel, wheroby the sickle and its driving mechanism are
geared directly together without the Intervention of a joint, and
whereby also the druft is more in aline with thesickle. It also con-
sists in the construction and arrangement of the devices for con-
necting and disengaging the sickle from its driving mechanism and
in the means e ployed for regulating the motion of the rake anns.

FERTILIZER DISTRIBUTER ATTACHMENT TO SEED DRILLS

Lyman W. Shepard, Arcola, Va.—The invention relates to an (m-
provement in the class of fertilizer distributers In which the ma-
torial Is fed through openings in the bottom of the hopper, by
moans of augershaped or spiral twist shafts. The Improvement
consists (o the application of radisl or curved arms to the feed
shafts for the purpose of stirring or agitating the fertilizor and
drawing it towurd the feodors.

IMPROVED HORSE JIAY RAKE.

Amos W. Conts, Alllnnee,Ohlo~This invention relates to cortain
improvemoents in horso hay rakes, and 1t consists in . cheap, shn-
ple, practicnl, und durnble means of attaching u olearer for cloan~
Ing the ke teoth whon olovatod, the sald cloarer bolng held rig-
Idly o an elovated position above the mke teoth upon supporting
bars, projecting rearwardly from the deiver's soat, and forming n
part of thoe support for the same,

- - edr—
NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED GLOVE TREE.

John 1) Btovens, Littloton, N, I, assignor to Nolson Parkor, of
samo pluce.~This Invention Is n glove tree, made double or in du-
plicate, the wrist portions of tho two differont sized parts belng
Jolned togother, so that the fingers project In opposite directions,
The treo Is made In sections, and a spring is pliced between them
1o muke the tree expansible snd compressible. Thoe luvention wlss
fnoludes a sliding clump for holding gloves while belng drawn on
the treo.  For holding the glove on the table on beneh, for nsort-
Ing the tree, a vertically sliding hook plate Is hooked Into the
mouth of the glove o glump It on the beneh, together with a foot
trondle for prossing 1t down, and o spring for ralsiog it

IMPROVED MOTIVE FOWER,

Adum Granor, Now Orloans, La,This Invention consists in com
bintog u deive shaft, conntor shaft, nnd saw shaft, tho nttor pro-

vidod with a roll nevangod theroundoer, Phe ook for turning the
Adreiving vhaft, by hand, has n bandle to whioh s sttached o connees
Hog rod, whioh, at the lower ood, connoots with u (oot troadle, so
that the oporstor muy work with both, Tt also proposed to np-

ply theso deiyvers 1o both onds of the deiviog shaft in praotioe,
IMPHOVED WATEIL CUT-ORK,

Churlos O, Wilson, Clnelnnatl, O This consists of o onp In eom-
blontion with a orank, so uppliod to the out=olf plpe ws to bring the
mouth of the pipoe squarely over the outlot, and make the commus
nloation and nonsoommunivation with the outlet perfect,

IMPHOVED BARBED VENCE WINE,

Goorge W, Allen, Creston, T <This Is an lmproved barb for
wire fonoos, so constructod und applied to the fence wire that it
will koop its plnce firmly and seourcly, and will not slip or turn,
It consdsts 1o n fonoe barb formed of two short pleces of wire
placed purallel with cach ether upon the opposite sides of, and at

rightangles with, the fenoe wire, and haviog thelr end parts (wis.
tod togoethor, loaving thelr polots projecting,
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IMPROVED RAILIOAD TRACK LIFTING MACHINE.

Robert Aldred, Glencoo, Ontario,Canada.—This muchine consiats
of & truok adapted to run on the rails, and haviog elamping Jawn
or hooks, with which the ralls may be selzed and rlsed by lovers
sultably nreanged for the purpose. The entire sppamtus s wimple,
and apparently effective for the purpose,

IMPROVED DISCHARGING CAR,

Jumes W. MeDonald, Campbeliton, Now Brunswiok.~This in-
vention rolates to a novel construction of eurs, designed for dis-
tributing gravel and broken stone upon rallronds for the purpose
of bullnsting the sume while under process of construction, Itoon~
uints in n car provided with o supplomental frame, corrying poly-
gonnl rollor at the ends, nround which pusses o continuous, end«
loss bolt of shoot or plato iron, which forms the upper surface of
the car. ‘This belt s provided with a detachable connection with
the running gear of tho car, by means of which it s set o motion
at the proper time, and the supported lond (¥ evenly distributed
ut the end, n second endless belt belng arranged at the end trans
vorsoly to the car, and inelined to the earth 80 as to recelve the
gruvel and stone wnd carry It from its own gravity to one side of
the track whonever It s desired to il in the road bed upon the
wlde,

IMFROVED AFPARATUS FOR CONDENKING STEAM.

Willlam Walker, Manchester, England.—This invention s om=
bodied In a eylinder or vessel haviog a valve for rogulating the
admission of water, n flexible (rubber) button, or disphragm, &
water supply pipe at the top, a stationary perforuted spray plate,
o water oduction orifiee near the bottom, and u stewm Induction
orifice directly beneath the spray plate. The umount of water ad-
mitted to condenso the steam, by spraying through the perforatoed
plate, 's controlled by the valve whose rod Is attuched to the lex-
ible diaphragm, and hence rises or falls s the lutter Is caused to
bulge in or out. The object of the latter Is to provent the vessel
belng completely filled with water when the pump Is running at
cither high or low specd, us the case may be, 50 s Lo ensure & vac-
uum In the vessel, which may be supplied by the exhaust steam.

IMPROVED MACHINE FOR TWISTING HAY FOR FUHL,

Jumes 8. Foster, Yankton, Dakota Ter.—This invention is an im-
provement upon that for which letters patent, No. 150,218, have
been granted. It relates chiefly to the combination of & rotating
hook, a sliding extensible frame, carrying the fixed or non-rota-
ting bead, and devices for locking said extensible frame and the
rotating bead when required in the operation of the machine. The
machine forms a double twist of the hay or straw, which is com-
pact and hard, so that it constitutes & good article of fuel, and is
particularly serviceable as such in districts where wood and coal
are scarce and dear.

RAISING AND LOWERING PROPELLERS,

Benjamin Mitchell, Hancock, Md.—This invention relates to
means for mising and lowering the propeliers of canal boats, so as
to cause them to work equally well whether the boat s loaded or
not. The Invention consists in & propeller shaft supported in side
plates and ruised by adjustable hangers; in an suxiliary plate at
the outer bearing, that moves with the bearine plate so as always
to cover the slot in the latter and prevent the ingress of water. 1t
also consists in a plate that simultaneously slides and revolves w
close the slot in the fixed plate, in which the inner bearing moves,
the pinion being adapted to be operated by the same drive wheel,
in whatever position it may be placed.

IMPROVED MACHINE FOR BOTTLING AERATED WATERS.

Georgoe Wenker, St. Joseph, Mo.—This is an improved machine
or pump for manufacture of soda and mineral waters, by which
the exact quantity of sirup to be used in bottling may be meas
ured for each bottle. It consists of a barrel with adjustable plston
and valve, in connection, with a three-way cock for the sirup and
werated water pipes, and a swinging bandle lever that opens and
shuts the bottle.

MACHINE FOR TWISTING HAY AND STRAW FOR FURL.

James 8. Foster, Yankton, Dakota Ter.—In using the machioe, &
handful of hay or straw is placed in & box and its ends are secured
to the heads by clamps. The cruak s then turned; and as the hay
and straw 18 twisted, its contraction draws one head and frame In-
ward. The movable half of the box is folded over upon the sta-
tonary balf, doubling the twisted hay, which Is afterward allowed
to twist itself into & wisp.

IMPROVED ELEVATOR.

Thomas K. Austin, New York city.—This consists (n the arranges
ment of elevators working on guides (n wells or shafts, provided
at the front and rear of the bullding, The sald clovators are cone
nected above and below by ropes or chalns, in such 2 manner that
they may counterbalance cach other, and are each provided with
goariog, which can be operated by one or more persons on the ol
viltor, to mise or lower (t, as may be desired.

IMPROVED GATE LATCH,

Cirby J, Wallls, Troy Station, Tenn.—The lateh has a curved rear
wrm, which Is extended to u suitable length beyond the pivot to
Kive the required welght for producing sutomatio locking. When
thoe lateh i applied to doors that are to be opened from both sides,
kuobs are arranged (n connection with alever that sorves 1o raise
tho lutoh by turning elther knob,

IMPROVED WEIGHING SCALE.

Hosea Willard, Vergennes, Vi.—Tho object of this invention is
to contrive a lever and beam scale in s simple way that will allow
of belng suspended for use, and at the samo time will be effiolent
In operation. The welght hook pivot s counccted adjustably to
the beam lover, and provided with a shifting screw 1o set the soule
for not or gross welght.  And there are other ingenious dovices
well sulted to the ends in view,

MACHINE FOR SHAPING GRAIN CRADLE FINGERS.

Andrew Denney, Beverly, O.—This consists of o disk baving a
groove In the fuee, corresponding in form to one half the cross
seotion of the fingoer, with a number of mdial notohes, in each of
which s u cutter having o notoh of corresponding form, The cuts
torsnre bolted to Jugs of the disk projecting from Its sides. The

diak I mado to rovolve sgainst the blank, whiob is fewt dreossed on
one sldo and thon on the othor,

IMPROVED ’IXB LOCK,

John I Ovormyer und Jumes A, Huston, New Loxington, 0,
This consista of o thne plece having o sorew connvoted with one
of the posts of the tme mechanism, to be turned thoreby, On the
porow 18w nut, which Is made to operate the roleasor, whioh 1ifis
the stop from behind the bolt of the look, the sorow bolng gearod
to the tme pleco by frioton devices, and haviog & thumb disk to
facilitato the sotting of the nut. A gradunted scalo s armnged 1n
connection with the nut, by which to sot it to roloase the bolt in
any prodetermined length of tine,

IMFROVED CAR COUFLING,

Hirum Pitoher, Fond do Lae, Wis.—This conslsts of &
coupling hook, that s hingod to the druwbar and united st
front part, to lock over the side extensions of the drwbar to be

coupled, The double hooks are misd or lowered by rods extends
ing to the top or side of the car, b




!

!
E

S et .

Wantod —

ofling. Ad-

o v s ek mener T

-dnumm :ﬁm

onkey W

10 the bost In strength and utlitty. Malled, post

pald, vix, 810, 8o, $1n., Pe.i 10 in. We.; 120, 8121
fn., 8L, K. I, Nawiey, New Haven, Conn.

Pattern Makers can got Motallic Pattorn Let-

lul.-moll JKnlght Senecn Palla,N. Y.

Wanted, oharge of Shop, Maohin-
UMﬂw‘-hmwu:wm. with

reference. N, Upham, Agent, Athol, Mars.

Modols for Inventors. H. B Morris, Ithaca,N.Y.
Patonts of Saleable Articles in

‘Wanted to Buy
Irom of Brass. Address, with particulars, *
North Sth 81, Thiladelpbin, Pa.

Jettiro Wood, the plow Inventor, we should
Munn & Oo.,

For the cheapest and best Small Portable Engine
manufs tared, address Peter Walrath Chittenango, N. Y

Amateur Soroll Saws, the best.—Address, with

stamp, Trump Bro's, Wimington, Del.

Hand Fire Engines, Lift and Force Pumps for
Rumsey

fire and all other purposes. Address
Sencca Palle, X.Y.. U.S. A,

& Co., 18 Park Place, New York.
Wrench for first

Baxter's
chanics, €2 cents each. Sent by mall on recelpt of price.
Greene, Tweed & Co., 18 Park Place, New York,

SQMI'!MI:‘ Moulding, and
Machine at

B. s, Bcutwnnphmm

sample of work. !.c.lui ¥ Co.. Battlie Creck, Mich,
M. Shaw, Manufacturer of Insulated Wire tor
saivanic snd telegraph purposes. &c. 259 W_2th St N.Y.

F.C. Beach & Co., makers of the Tom Thumb
electrical machines, have removed

Telegraph and other
10 50 Water Street, New York.

Pat'd Graining Stencils—J. J. Callow,Clevel’d, O.

Lathe Dogs, Expanding Mandrels, Steel Clam
&c., for Machinists. Mancfactured by C. W. MOou:::
Send for reduced Prioe List,

Dynamo-Electric Machines for electro-plating
and other purposes. Send for fllustrated circular. W.

So. Norwalk, Ct.

Hochhausen, 182 Willlam St., New York.
“Abbe" Bolt Forging Machines an

Power Hammers a speclalty. Send for reduced price

Ists. 8. C. Forsalth & Co., Manchester, X,

400 new & 24 hand Machines, at low pri fully
described In prinred lists, Send stamp, m’:.:f:'um;
you want. 8.C, Forsalth & Co., Manchestor, N. 11,

Drlvlnx Belumdo to order, tonccomplish work
full particulars for prices to C. W, Arny,

required, Send
145 North Third 8¢, Phlladelphia, Pa.

Scientific American—The early Volumes for
cheap—cither bound or In numbers, Address

A.F. R, Box T, New York City.

Hydrant Hose, Pl and Cou
prices Lo Ballny, hrrolplo:'Co.. Plttaburgh pllnzl.

Machino-cut brass
List frée, D. Glibert & Son,

“Msmn"l’ommmmm groat-
Iy improved, Increasing cost over 10 por cent. t'!P“;te«r:-
(n;.i over 20 per cent.  Hull & Belden Co., Danbury,Ct,

owort Foot Presses & all Frult-can Tools. F
Whke., Bridgeton, X.J. & C, 27, Mchy, lllll.coa:"‘l.:
Wu M Be-dln&!ﬂrln‘ Machine. Bee ad-
Lockport, N, Y.

M Mu!. from one Ib. to five thousan:
Invaluable for strength and 4mwu;? ctmhndl’::.
Plttaburgh Steel Casting Co,, Pittsburgh, Pa,

Forbnl’n.u,blu.mdn-ulwun'roo |

& Willlaww, cor. of Plymouth and Jay, nmnnl'.'ry \“

For Bolld Wro Beams, ete., seo adver-
tisemesnt. Address Uslon Iron
tor 7oy Mills Plttanurgh, Ps.,

Hotchkiss & Meriden, Conn., drym.
e metal %u Gnyrl?'ou: Castings

snd workers of sheet
to order. Job work solicited,

For Bolid Emery Wheels and Mac!
tbe Unlon Stone Co., Bo-wn.:lnu- oo mmmd:.“d ®

Hydraullc Presses and Jacks, new and second
nand. Lathes snd Mactinery for Polishing and Buming
metals. E. Lyon, 49 Grand Street. New York,

Diamond Tools—J. Dickinson, 84 Nassau St,N.Y.
Temples and Oflcans. Draper, Hopodale, Mass,

%‘\‘“.“n N.Y.
%&mw

of our readers can send or
esntaining & portralt of

mme.u-—v«: Choap—One cach 250 & 40
Peck Dropa—perfect order, with lifters, &¢., sultable

Torsheet metal stamping. Hull & Belden Co, Danbury,Ct,

Linen Hose, Rubber lined and unlined, for fac-
torfes OF fire engines, at Jowest rates. Greene, Tweed

nv;hooh. tor modeh. &o.

“Star,'t 38

be obliged.

& Co.,

class Me-

d Palmer
H.

Bend for

Pulls., Pa.

€5
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W. C, W, will find direetions for
his cistorn water on p. 305, vol.
find a deseription of an Incubator on p. 273, vol.
Z—~E. F. Y. can waterproof his boots by follow-
ing the direotions on p. 164, vol. 20. Wire will do
a5 woll or better than string for ghe two cont tel-
egraph.~G. P. A. will find a recipe for a durable

palot for {ron on p. 8i9, vol. 4L.—W.
formed that a steam derrick Is comr

for maising a sunken ship.—A, P. M. can elean
lizht leather shoes by the process describod on p.63,
volL~W.C. M, ). C. LI, H.DE. L.
P. & Co, 8. & E., and many others, who nsk us to
recommond books on industrial and sclentific sub-

Jects, should nddress the booksellers

tise o our columos, all of whom are trustworthy

firms, for catalogues,

2.-R.C.C. will

purifying

It H. s In-
nonly used

JUL LT HL

who adver-

(1) F. McA. says: 1. I have pro

ors from o oertain bug, and I have also procured

a color from the gum of the fir troo,
tell whether they arn Adyes or not?

wueed col.

How can 1

en | —A. R. asks: Can any one inform me of the pro-

Scientific

ﬂ-l'nilh varfous solvents, such as wator, nl-
cohol, acid liquids, alkaline solutions, ote., until
you discovor tho proper solvent. Then expert:
moent with the solution obtained on woolen and
other goods with the varfous mordants, 2 How
oan I soparate nitric acld from a mixture without
altering the nature of the mixture? A, You fall
to state with what the acld Is asociated. It is
necessary to know this in order to answer your
question,

(2) J. W. and others.—We do not think
thiat feathers are generally Injured by steam
boating. We bellove this method Is consid.
ored one of the best ways of purifying feath-
ors,

(8) A. 8. asks: 1. Inaperson liable to get
the hydrophobin from baving been bitten by a
dog entirely free from 1?2 A, No. £ How soon
does It make Its appoarance? A. Sometimes
yoars elapse, but it Is oftener developed in a fow
days or woeks., 3. What are its first symptoms?
AL It Is charnoterized, as It name Implics, by a
slugular  loathing for water, also by violent
spasms of pain in the spinal column and brain.

(4) J. W. W. says: A friend contends that
whisky, brandy, eto,, Increase In strength after
they are three years obl. I oontond that they
continue to decreaso as long as there Isany spirit
remaining. Which is correct? A, As far as wo
have obsorved, the lquors, if kept in barrels, de-
crease constantly (n the percentage of alcobol by
evapomtion and otherwise.

(6) J. E. F. asks: Whatcan | mix with co*-
ton seod oll, as a substitute for boiled ofl in
paints, and to make It not asadryer? A, Lith-
angoe.

(6) A subscriber asks: Is it possible for an
feeboat salling in any direction to sall faster than
the wind? A. Yes. On smooth ice, sailing at the
proper angle, ice boats often move much faster
than the wind. The wedge principle is involved.
For example: a wedgoe two inches square at the
head, six inches long, sloped on one side to point.
If such s wedge be introduced betwoen twosul-
ficlently strong bodies, oneof which is fixed, the
other movable against the sloping side of the
wedgo: If sufficient force is applied to the mova-
ble body, it will expel the wedge, which latter
must move six inches, during the same time that
the impelling body moves two inches. The ice
boat sail is the wedge, fce the fixed body, wind
the force acting against the sloping side of the
wedge.

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

J. M. N.—Itis clay containing a large percent-
age of carbonate of ime.—E.W.—It Isan trilobite,
found in the older fossiliferous rocks. It was
long supposed to be an insect fossil, but (twas at
length nscertained that It corresponded most
nearly to the living genern of crustaceans, the
gerolia, lumulus, branchipus.—D. K. C.—The speci-
men appoars to be brown coul.—H, & J.—The
specimen of clay is of unusul purity, and gives
n very clear poreclain—G. H, 8 —~Now. 1 and 8
are magnoetic oxide of iron (lodestone). No. 2 is
splogelelsen, & carburet of iron with manganese,
—R. (. J,—~Your sample appears to be a scrap of
splegeleisen—a carburet of iron,—F, T. M.—The
water containg a considerable quantity of carbon-
ate of fron in solution, which, on oxposure toalr,
{s prooipitated by the escape of the carbonic ncld
with which the water is charged. The sediment
consists of hydrated sesquioxide and carbonate
of iron, together with some carbonate of lime.
The water will be improved by the addition of a
little lime water—not too much.—R, Y. G.—It 1§
an impure clay containing iron. It might beem-
ployed for the purpose you mention, There is an
ulloy commonly known by the name you mention.
—We have received a slate pencil box, not la-
beled, containing 8 number of pleces of granite,
gnelss rock, and hornblende.

J. A. P. asks: In making fruit butter, etc.,
I am anxious to know if the dried fruitis wholly
used, or s there a mixture of both dried and
fresh 2, Is it ground, or reduced by bolling, ete.?

coss of making lager beer?—P, MceS. O'F. nsks:
What purpose does the two-fold division of tho
back and belly of a violin serve? Is the helly
carved or scooped out to the proper shape, or is
the material steamed and then compressed to
the required shape?—J. N. J. asks: How much
does n wagon axie need to be set under, and why
ghould not the under gide be stralght or level as
ftlays in the box? Does the concavity of the
wheel make any difference as to the setting of the
axle? Iz nota stealght wheel bottor and stronger
than ono that is concave ?

COMMUNICATIONS RECEIVED.

The Editor of the BCIENTIFIO AMERICAN n0-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On the Moon's Longitude. By J. H.

On Working Men's Edueation. By A.S.

On Welght on and In the Earth, By H, A, H,

Alno Inquiries und answors from the following

0.V ~L H~II T.-F.T. 1.—=K, C, W.-W, O~
C. C,~C. F. B.~J. E. K—~F. E, II,.=M. D. H, -
G.T.WLFC.G-V.T.0.-0. W, P,

HINTS TO CORRESPONDENTS.

Correspondonts whose Inquiries full to appoar
should repeat them, If not thon published, thoy
may conclude that, for good roasons, the Editor
declines them, Tho address of tho writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, oto,, will not be
published here.  All such questions, when toitinls

gmcmau.
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as It would Al half of our paper to print thc-m .u
but wo genorlly take pleasure in answering briefly
by madl, If the writor's nddross Is given,
Hundreds of inquiries analogous to the following-
Are sente: Y Who sells friotion mateh making ma-
obinery? Whose Is the bost milway tioket print-
Ing machine? Why do not makers of telegraph
batterios advertise In the SCIENTIFIC AMERIOAN?
Who solls tho best carriage varnbshi* All such
porsonal Inquiries are printed, as will be ob-
sorvoed, in tho column of * Business and Porson-
al”™ which is spocially set apart for that pur-
pose, subjeot to the chargoe montioned at the
hond of that column. Almost any desired infor.
mation oan (o this ny be oxpodmously obtained.

[OFFICIAL)

INDEX OF INVENTIONS

rom wmon

Letters Patent of the United States were
Granted In the Weok Ending

August 1, 1876,

AND EACH BEARING THAT DATE.
l‘l’bmo marked (r) are relssued pateats. )

A mmpm- oopy of any plul In the annexed e,
including both the specifications and drawings, will be
furnishod from this office for one doliar, In ordering,
ploase state the number and date of the patent desired,
and remit to Munn &Co., ¥ Park Row, New York clty,

Alr brake rellef valve, C. Chsdwick
Alr compressar, D. Wood....... ave
Alarm clreult closer, W, J. Phlllips.....

Awning, A, Hesseld. . oo vanininnns
Beod and cushifon, alr, W. Boggett .
Bed bottom, spring, W. It © nnnlnnllm
Bodstead, sofa, H, York .......cooonee

Bee hive, O, M. Jones ... aees
Belt, W, ROOmOr . .ooovvianicersiraes
Bending machine, Scott & Schulte. .. ...
Beverage, composition, Winder ef ol.
Billlard ball composition, ete,, G, Magn
Min, meal, J. Hunter. ..o
Birdeage hook, J. Maxheimer . o
Boats, ete., mll, T, Winans ... ..ovoiienvnene
Boller plates, shearing, J. & T, MeGregor,
Borler,wash, A, Lohmann. .......ocouminaaans
Boller circulating spparatus, W, €,

Boller, feed water heater, ete,, T, I, Butman. ... 180,458
Bolt-threading machioe, A. Ward_ ..., ........ 180,651
Book and cover, 8, L. Bobinsofi......covvvnnnanens pLIN )
Boot counter stilfeners, forming, G. F. Moore . 150,49

Boot heel stiffeners, cotting, G. Boivin .......... 190, %0
Boot soles, channeling, J. Dargan ....... -
Bottle, caster, . Wandby...........
Bottle-corking machine, J. A. De
Pottle stopper, J. CONNET «covvvvviiviniansnn
Box-nalling machine, G. W. Swan. ...
Breastpin joint or
Bridge, draw, G. Moody..... ..coovus ve
Broller, F. O, Badger....
Bung vent, A.J. Klein
Buatle, J. Jenkinson......
Dutter dishes, clasp for, 'I' Van snlllne "
Buattons, ornamenting, 8. 5. Moyer ........
Can nozzle, oll, B, W, nue-mm..

Caraxie, B. W, Nelson ....coovvunnes . e
Car axle washer, W. I, Fitz Gerald. . 180,568
Car coupling, J. A, Patterson . ......cooe .. 1N 6
Car windows, fender for, R. P. Proctor.......... 180,655
Oarbureters, rogulating heat of, Randall ¢t al.... 150,658
Carding machine feeder, W. C. Bramwell........ 150, 5%
Carpet fabrio, J. ANINOD. . .covviiaiiiiiminnes - 190,515

Carriage, child's, R, G. Britton
Carriage seat, Hubbell & Roff.....
Carringe slat tron, W, 8, Ward .
Cartridge, Welsh & Evans......... L LD m.no
Cartridge primors, removing, 1. G. Wolcon vaee 150,650

Caster, furniture, F. Helllng. c.ooooiiiiiimmmannns 150,477
Casting, chill for casting, A. K. Rider. .. 180,60
Chalr, ehfld’s, Lass & Glarner ......... . 180, 0
Chalr, nursery, J, Kopp (r) ....... ]
Ohadr, reclining, K. & W. McCabe . . 180, 425

Chalr, tiiting, ¥. Chichester......
Churn, G, RIAIEr . oiinnae
Churn, A. Woodard,
Clgar box, 8. Hood ...
Clock alarm, §. Johnson ...

Clothesdryer, A, 8. Whittemore.. « 180,054
Clothes pin, G. A, Lambert.......... o 180, 400
Clothes pin bolder, G. A, Lambert PRLIREY
Cock and fauooet, ¥, Brennor ..eeieiaeaii. + 180,456
Coffee pots, tea kettle, otc., cover, K. Eberle,.. 180,460
Coffin handle, F. X, Gartland. ...oooiieeniiiiias 180,

Constipation, etc,, remedy for, G. §. Coleman.. + IR0 418
Crushing machine, F. Motte.........ooon B e S 180,620
Ouff and collar box, E. Scheel.. oo 180,000

Cultivator, Lynch & Wright (r), ..
Cultivator, W, P, Staleup.........
Curtaln fixture, G. W. Cornell
Curtain fixture, C. H. Miller.......
Curtaln stretelier, lace, J. Gllray..
Damper regulator, G. Beane....
Diffusion apparatus, C. Neames, , e
Disintegrating molton scorfn, A, D mborl.
Doll supporter, B, C, MoCutehing, .-

wnasreans

Door, Carrern ef al, . .ooooiinis
Doors, ete., roiler for barn, &, 11, Moore ef al..., 180,619
Drill bit, metal, G. 1. Cobberloy .. oovieerensnenss 1055

Drills, expanding metal, P. Dufty,,,

Earth-boring machine, A. W, Morga LN L)
Elevator, hydraulle, J. Perkinn, ... ceovs 1HO 408
) o LN

End gate, 1L Swintz....... saseashe
Kngine, rotary, W. F. Leopold.......
Engine, rotary, W., 8r., & W, S{liman
Engine, steam, Smith & Mason, coiieee

Kogines, locomotive,ete., Motealfe «f al,,
Engine, valve for steam, J, K, Maxwell...

Evaporating apparatus, J. E. Wuvor... conses 100,841
Evaporator furnace, Towors et al., vernres 180,077
Fauoot, L, DEoYTus, «ooouiiirmiarmiisissarmrensnes + 1RO, 800

Fauccts, replacing worn-out, T. W Hees..,
Fence, flood, Achor & Nall.,

Fence, fron, Walkoer & D«vae.....
Fenece wire, barbed, 1L B, Soutt. .,
Fortilizer distributor, D, O. Trown......
Firoarm, broeoh doading, ¥, W.LMM.

Fire oxtingaiahor, lut room, ¥ o 150,56
Furset box, W, A, Lynn..... BRLIN |

Furnace, H, JArrdson. . coooiinmmins LN
Yurnaces, feeding fuel to, A, coemll . 180, 580
Game apparatus, O, Sonnenberg ... « 10,500
Gas and alr, mixiog, L. B, Belltograth L
Gas, ote,, Hghting, Vell & Thorp ... . 10,5

Gan, Mghting, Mufeland & Datohelder. ............ 190,58

A. Treat

anly are given, are thrown Into the waste basket,

Gas, lighting by eleetrieity, A, T. Smith (©)..... 7.9

570 | Ratiway switeh, C. H. White..........

| Bowing machine stmttio, J. Bugeher.
| Sewing straw brald, 8. c. BIOWRL cvcvniiinne

Lamp extingulsher, W. W, White....
Lamps, lighting. Hufeland & Batcbelder.
Lamp wick, W. H. Lyon....coeeeviivorcans
Lantern, signal, J. M. Shank..
Leather-cutting gage, J. Potter,
Leather-shaving tool, J. Smith.,
Lock for doors, J. P, Sipp.

Lubrieator, Smith & CollIng,...c.covevvvsiiivrrnsrs
Labricator, thermoscople, E. D, Tyne,,
Mall bag catcher, E. W, Jones.
Map, dissected, W, H. Harrison.
Meat, preserviog, J. Parent .....c.vaaes

Metals, machine for molding, W. Barker,

Mowing machine, Peck & Koeler...
Motive power, heating gas for, W, N, Hil.
Music leaf turper, T. J. & L. M, Becde, .,
Music leaf turner, E. B, Robinson....

Nut lock, Bushong & Fitzpatrick..
Ores, amalgamating, C. T, Secor..

Palnz, ete,, package for. G. Sidey.
Paper bag fastening, H. S, Gillette. 5
Paper bag machine, B, K. Hughes. ... .oo00ns
Phospbate dryer, reel, ete,, Clarke & Curtles.....
Planoforte sound board, C, F. T, Stelaway......

Pipe cutter and threader, G,
Planter, corn, A. J. Greenman. .
Planter, corn, N. H. Meeks...
Planter, corn, J. D. Smith, ..
Planter, corn, R. E. Zellers....
Planter, sced, W. T. Easterday
Plow, Newman & Wilkinso!
Plow, A. A. Preston. ...,
Plow, Wiard & Hough. ......ccons Absesenens.
Plow and seed drill, listing, A. M. Coston..
Plow, gang, M. S. & E. W, Curtiss, .,
Piow, potato, T. C. sesssans

Press, baling, B, FAIES, .. .oo0viiomnssrammsinmasmssnne
Printing press, plate, J. Milligan, .
Pulloys, grooving metal, J. D, Alvord.....

Pamp, beer, I', Krumscheld. oo

Rallway, olevated, 8. H, Shreve.......
Rallway gate, D. U, Buchor,.
Raflway gato, D, K. Mablo.,

Rallway switch, W, Buchanan,

Recording sppara'us, A. A, Anderson..
Sad fron, L. M. Davie. ..ot
Safo, marine, J. L. Gouloy...ooooinen o

Sand and gravel separator, 8,

Saw nler, gln, F. CURFIEL, (cavnransnnsssiacns sasnn
Saw mills, feed motion for, I, Pryfdil..... ...
saw, plie, D, Bean..... .
Saw tooth, mmsertible, B, C. Keys ..o =
Sawling machines, table for, F. J, Betta, ...
Solasors, making, J. Adalr..........................
Solwaors sharponoer, scrowdriver, ete.,G.D.
Boow, solf-dumplog, I*. L Ilum..-..‘..........
Soodor, cultivator, ete,, J. 1" Long....
Separator, graln, W. W, Ingrabam.....
Separatar, middlings, J. om.."...
Settees, L, Hoywood. ... ve
Sowlng machine, J. Duteh

Shears and sclssors, G. 1. Taylor, .

8hoo tip, L. Loeser,
Shoe wppem, u:..
Shovel, snow, K.
Show oase, E. l.. &G. W, Lea,
Signal, fog, O, Sweanor. :
Skate, m..c. m.-m
Skirts, eto., tape for. T, O.

slelgh knoe, R, G, Pritten...

&now plow. K.

i%%%iﬁ!ii%%i%ﬁ%

| Gas 1 - -y
asa for motive power, heating, W. N. HI
Gas meter, 1L C. Phillips . > ::;g:
Gas washer, E. 8, Catheols un.‘“
Gate—closion deviee, B, &, IMigtabotham lm'u,
Glass-blowing spparatus, W. Mook ,.,,'."
Glass furnace, I'. Arborgast ‘.,,>,"
Glass-grinding machine, T, Nipwell xm'-,..
Glass mold, W, Beck 1%, 20
Glass bucket, pressed, W Beck 2 ‘.,' o1
Grain, preparing cereal, F. Schamacher ’ “’.'m
Grate, G, D, Mershon : wy'.“
Hame, E. D, Collins s . lm'w
Hammer, steam, . B, Miles () :1:.
Harness frame, L. J. Knowles 1961 399
Harnoss saddie, R, Spenecer .. 1 e
Harness saddle tree, A. Toss l""ﬂ
Harrow, W, O, Moore e, 6z
Harrow, G, K, Founder ., cons 190,408
Harraw, W_ K. Welr. LXK T
Harvester, boan, W. Bradford " voul 19 ¢33
Harvesters, lusido divider for, J. Moore.,...., 1,68
Hinge, lock, . J. Dinn.. oo 1002
Hog trough, N. A, Clark.. . 0.3
Hopper, feeding and discharging, . J Ilulln" 1%, 5m
Horse collar, W, Hamley. ........oivvvennne o 10 s
Horseshoo, M " Wileox.. ... Sreivereiee LN TH]
Horseshoe, elastie, Braffets & l'n!ln- oo 190, 502
Horseshoes, making, 11 J. Batehelder JLRT)
Hoslery, ote,, ornamenting, W. Parsons JLUX Y
Hydrant fire, L. 8§, Woodbury .. ......... w.ui
Teo cream freozers, J, Dooling.......ov.e. 0, @, 1, 22
lee creeper, T, Guosalus seaensens 10078
Implement combloed, L, Beachi........oovvvrrverns 10,594
Indieator, ote,, station, ¥, W. Brooks 190 457
Inkstand, W. J, Schiflllng........... 190,653
Jack, hydraulle, . Hinkle (r). A
Jack, Hfting, T.J. Com,...... 1w, 552
Koy fastener, W. A. Phlllips LN
Kneading machine, P. Freybarger,. 10 5z
Knife, hominy, J. Outealt.......... 1%, Q%
Ladder, ¥. D, Randall. ... 180,657
lamp, A. Beebot.......icovvvvenians 10,4

Locks to drawers, ete., artaching, W. J, Setillilog 19,61

190, 658

.M

Planofortes, strioging u‘ml N. Gage.. 150,434
190,60
racsensprereessnson SIEIR

ROPRRSSERR < 190,000
oee 190,120

Plow corn planting attachment, 8, M. !«u."
Postage and revenae stamp, L. H. G. Ebrhardt., 190,56
X 1

Pump bucket, chalo, J. F. Daugherty. 150, 863
Pump governor, J. 8. Leas 190,60
Pump, steam, J. Mayher. oo 10,8

dand, oraxhing and washing, J. R, Smith (0. 7.8
180,547

Shears, sheep, K. M. m-mu sessssnencnee “
Sheep collar, J. A, Armentrout, wersesaness

shirt, Z. 8, Durfee. ‘ e
Shirt, M. Kayser.
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Stamp cancolor, C. W. Salndoo.,...,.....180,801, 180,047
stookings, forming foet of, W. H, Abol........,., 180,446

Stool, eamp, C. M, LUDRTON. coovviiiniin, 180,010
gtove, heating, I, O, Jonkins, “vtusenseasrens 180,000
gtove, Inmp, A, Gulliford,, Sreonsrnvancats sy SN0
stove, oll, J, MeConnell,, vesnavveaenvanes ey 180,480
stove plpo coupling, L. E, Clow.,...........,, coe 180,410
Stove pipos, beading, A, Syvorson.........., 180,410
Stralghtening round bars, ote., J, B, Root., o 180, 048
Straw cutter, W Kaehnl oo, Lo 180,007
Straw cutter, Watson & Merwin,.....,. L 180,448
Table. folding, €. MeDonnld, ... . 180,487
Tank, ofl, B, F, WHACR. .oooiiiiiiiniiin, . 18009
Tanning hides and sking, Dussaud e al, 180, 841y
Tea pota, hottom fory E. B, Manning...... o 150,485
Telegraph koy, solf-cloalng. G. Hmmmrul......... 180, 660
Testameter, B, F. Osborne, ..., vevaseeneny 180,00
Top, humming, Goodwin & Mayer,., ..., 150, 0%
Torch, G, F. Holllx 150, 585
Toreh, 1. W, Sha o 150,050
Toy furniture, ¥, Volgt. .. . 180,680
Toy money box, A. O, Gould.. 180,574
Traco dotacher, J. Buokloy,, o 180,418
Trap, anfmal, M. 8. Davie... ... . 180,558
Tarpentine, purltylog, L. J. Duroux.. 180,467

Twisting maohine, tension, ', A, lhunlhourm\.. + 180,040

Crinal, 3. M, WIBOD, o 180, 680
Vellelo brake, automatio, J. ll Mln... . 150,640
vohielo hub, W. K. Bodino,, seuvaraess 180, 458
Vehfelo hub, T, Beatty..... Sensene «vs 180,004
vessels, satliog, T, Winans,, 3 «os 150,600
Wagon body, J. Barnhart. ... . LT
Wagon, platform spring, J. G, (‘Iurk..... 180,401
Wardrobe, V. KIODASSN. . .ovviriiii AR L]
Wash board, J, 8. Washburn. ..., 150,082
Watch regulator, E, G, Boynott,......ovevinnnea.. 180,591
Watch regulator, Hawkins & Illmxlnbmlmm oo 180,570
Water closet, J. H, Stevons,.. () . 180,450
Water wheel, 8, G. Marlin, 180, 612
Weather strip, W, Watkins. ..o, 180,683

Wineh, B, Sorrinson,....... e + IR0, 068
Wind wheel, 1, M, Underwood, . 180,078
Wind wheel, A. M, Vanpolt, 180,679

Windmfll, D, R, Leaoh, ,,. 150,608
Wrench, serew, F. L, Coes., 180,417
Yarn, sizing, L. Soh0nheor, . ..ccovivivineniiiiinis 180,658

DESIGNS PATENTED.
9, 411.—Tononms,—G., F, Hollis, Boston, Mass.
§,412.—Wixpow Suanes ~0. G, Latimer, Brooklyo,N.Y,
4418, —Crops. —W. B, Menage, Providence, R, I,
9,414 ~CLrr Ban.—W. 8, Ward, Plantsyille, Conn.
9,415, —ISKsTANDA. —~W. B, Bannage, Jr., Phlla,, Pa,
9,416, —CHAxN LINKS, - O, M, Draper, N, Attleboro', Ms,
9.417.—BorrLes.—B, W. Fottors, Philadelphia, Pa.
9,418.—Banox, nre.—E, H, Hart, Phlladelphin, P, ef al,
9,418, —Bapax.—~A. Powell, New York elty.
9,420, —Sr0ox HANDLES, BT0.—G. Wilkinson, Prov.,R.1.
9,421, —Craan Lianr.—G. A. Woods, Meriden, Conn.
9,422, 9.43.—Corriy OnxaMENTS. R, H. Burr, Wost
Meriden, Conn,
AN —Woorex Fanrtos.—D. L. Einstein, N. Y. clty.
9,45, —Warerrnoor Fanntos.—D. L, Einstein, N.Y.clty,

9,42 to 9,431.-01L Crorus.—C. T. Moyer ef al,, Ber:
gen, N.JJ.
9,432, —Bapae.—~A. V. Moore, Hackensaok, N, J.

{A copy of any one of the ahove patents may be had by
remitting one dollar to Muxx & Co., §7 Park Row, New
York clty.

~ SCHEDULE OF PATENT ' FEES.

On each Caveat..
On each Trade mark...

On fling each application for & Patent (17 yea
On {ssuing each original Patent.
On appeal to Examiners-in-Chief...
On appeal to Commismioner of Patents..
On spplication for Relssue, ..
On Nling & DISCIAIMer. . ooivrnranannns

On an application for Dosign 814 years).. S
On application for DesIgn (7 YeArs).....cocoveeennneans
On application for Design (14 years). . ... ..coooennnnnn

Advertisements,

Tuside Page, cnch lnsertion - - - 75 conts a line,
Back Page, each lnsortion - - - $1.00 a line.
Bngravings may Aead adreertisementa at the same rate
per line, by meassrement, as (he letter press. Adeer
tiserenta muat be received at publication office as early

ax Friday morning 1o appear in next (ssue,

Price

W

ANTED—Ciroulars and (mnh-um—-

Lists of Articles suitable for the Swedish Market
B. NIELSEN, Englover, Malmo, Swoden

HOW

l.“
MADE IN

GA « 10 HOU lls from

Cider, Wine or Borghumn, without ueing druges. Nam
per, and address l’ .\(.}.. r;-rlnm ld ,\Is

O LA N ®
COMPOUND

A SUBSTITUTE FOR OIL.
FQR LUBRICATING

ACHINERY

OLIENE c OMPOUND CO,

Will save M per cent
# Gold B,

New York
SAMERICA SC Iull B, SA W Leats the
'\L‘ youNGA l‘lt:,( LEK, M )

world., J Willlsmsport, I's
A rw sk I
ENGINEERS Jitatierstana the Atues Gov.

Exwon. [lustrated clroular sent free, 8. 0 ALLEN Boston

UNITED STATES PATENT ASSOCIATION,

A meuting of this Socioty will be held at the Hall vrf
the Frankiln Institute, in the Clt of Phlladelphin, on
Thursday, September 1th, at 11 o'clock, A, M

The special questions for conalderation at this time
will be the Improvement of our o system, and the
formation of an international assoclation having refer
ence Lo & greater uniformity among the systems of the
world

Inventors, Owners of Patents,

Manufaeturers of Pal

otited Articios, and all who are interested in the subjoct
Are Invited Lo be prosent and to co-operate In this move
ment

Visitors from abroad are » woelally tovited to take part
lnn.-umnn,.“ MIN 5. PERRY, President
CHARLES ¥, RTAN »nlp\ Socrotary

WHIPPLE'S
Patent Door Knob.

Awardod s Bronge Medal at the American Institute Falr
for INI. The Judgessay: ** We consider this meth
fasteniog DOOK KENOBS & grea :

thing yel Invented for the purg
of side sarews and washiers, an

ALY thicknoss of I He it Clrealar o
i IHV'I\HH'A WHIFPLE COMPANY,
Wost Moridan, v or V1 Uiambams s, , N
Planing & Matching.
Moniding. Be sawing, and Tononing Machines. Beroll
£ | Wood Working Machine
SOK B BONS { Matteawan 3
Bend for Cataloaus 108 Liberty 81, N. Y. clty

AIR COMPR ESSORS

FOR ALL PURPORES,
ASPECIALTY of HEAVY PRESSURES,

THE RORWALK IRON WORKH ¢0).,
Sourn NOUwALK, ( uv\

Stone Chmnwlmg

on

Quarrying Maclhine,

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO., RUTLAND, VT.

SOLE PROPRIETORS AND MANUFACTURERS,

P Three Machinesnt l'hllmhv Iphlll Exhibition,
Aunexe No, 22, nuhlner) Haull

TRADE“E"NGINE.

B SR
Nofseless In u, peration—Perfec,
in \mrk"mnnh p—all light parta
of Cast Stesl,

Evory Engine Indloated, and
yalve corrected to glve the Mlu h-
ost attalnable results,

Warrnnted superior to any
somi-portable Epgine fn  the
market!

Sond for Price List and Clrou.
ar.

HERRMANN & HERCHNRL-

rooE M'v'G. Co,,
Dayton, nmo

]"Ol! l\l L kl\l)ﬁ OF MAC III\HCY—-«\[: ly to
Hll l ‘i. '-l Cnrtlnudl ‘%l + New York.

NOTICE T0O MILLWRIGHTS
Tenders are invited, from responsible partfes, for the
Millwrlght work in the ** l)nnlnp Elevator and ML, on
Quay Street, Alhlni Y. For further informantion,
apply to lIA‘H\ CHAMBERLAIN, l-m‘ ;
1 nmndum. Allnny. X

Lathes, Planers, Sha apers, Drills

Genr & noll Cutters, &c. E. G LD..‘mwnrk._h"_.J_
S RYMCAR PENTER b

MANUFACTURER. OF FIRST OLASS TAPS AND
DIES, Pawtucket, R, 1.

\lVlL and MECHANICAL ENGINEERING nt
i llu- Rensselaer Polytechnic Institate, Troy,
N. Y. Instruction very practical. Ady nn(nuif-u unsnr-
pnuwd In this country. Graduates obtain excellent posi-
tlons. Re-opens S '14-‘)1 14th. Forthe Annual Reglster,con-
talning improved Course of Study, and full mr(lc\llur-.
address Proy. CHARLES DROWNE, Director,

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &e. ; also Small
Engine Lathes, Metal Hand Planers, &¢,
Neatest dcnlwm, nupcnor finish, i.nw
Prices. Our new Catalogue describos
these and svery tool necessa for theAm-
ateur or Artizan. Send for
WM. L. CHASE & CO

95 & 97 Liberty St. New York,

TR,

The very best In the United States are those of the old
und woll-known

SWHEELER, MADDEN & CLEMSONY
brand, They may be had from dealers everywhere; or,
In lnrgn qun tition, direct from {hl‘ mnnurn('mrcrn.

DDEN & COCKA ]
‘iend rm Price-11st S '\l'hlcllolo\\ Iy & Xe

OW T0 MAKE SPIRAL SPRINGS, By

Joshua Rose. With three engravings of the tools,
which are casily made, and comploto practical directions
for working, including Hardoning anc Tcmpcrmg Price
10 conts, Contalned In BCLEXTIFIC AMEIRICAN SUPFLE-
MENT No, 2. To bo had at this office snd at all News
Stoml ‘throughovt the country.

DNAYTON CAM PUMP,

Designed especinlly for Boller
Feeding,

Are Pumping water at 268° F. No Dead
Contors. The Steam Valve (s a plain Slido
Valve, fdentical to the asllde valve of n
Steam Engine, but derivos its motion from
n cam, Speed ean be regulated to sult
evaporation.

Send for Clroular.

Smith, Vaile & Co,,

Daxrox, OHIO.

- AMATEUR WORKERS

Can find everything they desire In

Rargand FancyWoods

And four books of

Beautiful Designs.

Send S¢. stamp for our new and revised Catalogue and
price st (4th edition, just {ssued) to

GEO. W. READ & CO.
186 10 200 Lewis St. foot 5th and 6th Sts.

E.R.,N.T.

BEAN’S FRICTION CLUTCH,
The Best on the Globe,

Universally adopted by ROLLING MILLS,
No breakage of Gear or Machinery. None other can

welgh the POWER. ,\FET\ ELEVATORS,
D. FRISBIE & CO.,

New Haven. Conn,

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

Pr(cc. ( Hom Pon er

" 7 “ “

‘12

win om “

Price of Statlona
Wi

Engines:
thout Bollers.
lﬂorne Porcr

7 to e Bom Powtr
R2to15

Send for Tinstrated Circular

and Price List

H. B, Bl(-Bl.O\\' & Co.
New Haven, Conn.

PATENT 9(‘ROLL 9.—\\\’8
Ove
crﬁ:&'15,*51;"'31'frffﬁ'('u?"r"u"ﬂ‘}. A\D LE ‘\a PRIC !‘
ORDESMAN, EGAN & CC
l or. 2nd & Central Ave., C lnclnnnl 0.

n d-y Al home. Agenta wanted. Outdt and
Slz terms free. TRUE & Co., Augusta, Malne,

SPARETHE CROTON & SAVE THE COST,

Driven or Tube Wells

to large consumers of Croton and Ridgewood
r\\m:l.:-‘l’b"ﬁ“ M .l’;‘A\‘IHU' WS & BRO,, 114 Waterst, N, Y.
who control the palrnl for Green's Amorican Driven Well,

WE ENAME L
inFINEJET BLACK every varietyofturned woodwork
parts of machinery,castings;tinware and other metal

work ENAMELED JET C000S,in wead or metal,made to crdcr
Al!llclu [‘JIIICLCO ITWanntu SrPROVIDENCE, R,

\\7 ATER SUPPLY FOR TOWNS AND VIL-
LAGES. By Clarence Delatield, C.E. A concise
and valuable Report, showing the Costand Merits of the
Various Systems—Discussion of the Holly System, its
Merits and Defects—The Beservolr System, with Pumps,
Cost, and Advantages—HResults Obtained and Econom
of Use of Various Systems In Different Towns, wit
Names and Duty Heallzed, Facts and Figures to enable
Town Commititees to judge for themselves as (o the sys
tem best suited for thelr wants—The Best Sources u{
Water ‘-ur ply—Water-Bearing Rocks—Art
tholr feasibility, excelle
tance of Pure {\ ater—How Surface Water I»
Impure—Cost of Water Plpes, from 2 to 12 Inche
ter, for Towns, Including laying, all labor, ¢
gates, Jolnts, ete.—Estimates of Income
Rates for Bupply of 1,000 Balldings Pri
Contained in 8 HENTIFIC AMERICAN SI l I L P\Il*\l
bbb S b s

) ov H(\

No. &

D. U'\HGELL SﬂSTHMA & CATARRH REMEDY.

ving struggied twenty ars be-
-.mlf gY

ath wil HMA,
od by compounding roots
ad inhaling the medioine

¥ discovored a sure oure for

(‘A’«TARRH

ano of

Address

\,\' ANTED 1o Manufacrture some Patented

Artlele, elther wood or metal . of scknowledged
merit, on royalty vhen exclusive right for the north-
wost can be had. Addross B M P Bockfond, L1, Box S

Wood-Working Machinery,

Such as Woodworth Planing .7 ‘.m.'r. . and Grooviog

Machines, l'-nlll » Flanern N ar PMatent Im
]u aved Tenon Ma lulw - \l wilning \l ulding, and Re
Saw Machines, anu wi-Worklh Machinery gone
mily Manufactured v-.
WITHERDBY, RUGG & RICHARDSON,
sSallshury street, W v-r Mans
(Shoo farmer'y ooounind by K. BALL 0

' III ' '
Brams & GIRD[RS

UNION IRON MILLS,

'I‘lll: Pittsourgh, Pa.—

The attention of Enginears and Arohitects Is call
W our improved Wrought-lron Beams and Girders (¢
ented), In which the compound welds between the :Irm

and danges,
mode

which have proved so objeotlc m|‘rl| in the ald
f manufaoturing,are entirely avolde Weare pre-

pared to furaish all slzos st tarms as !uuur-le a4 can be
obtalned elsewhere, For descriptive lithograph, sddress
Carmoglo Brothers & Co.,Unlon I'ron Mills, Pittaburgh, Ps

Water Wheels

More than four tf
many of Jas, Leffel's .

roved Doublc Tur!-nw
Q\ ater Wheels in operation
than any other Kind. M
sizes made, ranging from
£3{ to % [n. diam. under
m-m: from1 to 240 ft. Sue
cessful for every purpose
Large noew pamphlet, the
finestevor publisheéd, con
taining over @ fAne (lnstra-
t free to parties

EF
'-prlmm 14,
erty 56, 3

MACHT

w York City.

INERY

OF EVERY DESCBIPTION

ks, PULLEYS
FEMFE li\ \\H)il
IN 51 Nh

OIRGE PLACKE,
121 Chambers & 100 Reade Sta., Now York Clty

COLD ROLLED ‘II\PTI\\. AN(
COUPLINGS, BELTING, 11'
AND GRINDERS,

’l‘ HE CENTENNIAL INTEUNATIONAL EX.

HIBITIONX OF 156, —The full History d PProgross
of the Exhibition, maps of the grounds, ¢ wvings of
the bulidings, news and sccounts of all the most notable
objacta, are given ekly In the SCIENTIFIU AMERI
CAN SUPPLEMENT 1’rm|- £5 for the year; slugle co
ples 10 ota, To be had at this offie o.and of all news agenta,
All the back numbers, from the commencament on Jan
uary 1, 1896, can he had Those who desire 1o posscss &
complete and spiendid Mustrated Record of the Centen
nisl 5 xposition, -r.uum have the SCIENTIFIC AMERI.
CAN SUPPLEMENT,

$5 to $20
EPATINT

OLD ROLLED

The fact thal this shafiing bas @ per cent greator

strongth, o dner Golak, and s truer to gege, than A

othor in Qe rendars it undouhte A1y the most ecanomie .(

W manufactarers of the CELERRATED
NN I'Ar CourrLixa, and fy
of the most apy roved syl Price list matied on

amn-nxlnnt- JONES & LAUGHLINS,

Try Street, Ind and 3rd Avenues, I’uuluur:h. s

1% S, Canal Street, Chicago, Il
1["-(..‘ ‘. of this -hmln. in l(nrn and for sple by
FULLER, DANA, & FITZ, Boston, Mass,
GEO. PLACE & CO., 171 Chambers'St., N. ¥
PIERCE & WHALING  Milwaukee, Wie

per day at home.
free, BriNsox & Co

fampes worth 11
» Portiang, Me

nlsh Pulloys, Hangers,

s

ERSIBLE
HoISTING | BiINE

FOR ALL PURPOSES,
o Ol aimple, durable, and effective, g
L |'|'n"f'um' ;nb MF'G r 0., 105 Pearl BT, N.Y

Men o (uw-l and sell goods to
denlers, Nopelidiing. S50 a
munlh, hoter and travellyg expelisng

onld Mosiyom MANuracTEnixG Lo Line nnat uhio

y University Selentificand Military Bchool,
"l‘u‘r‘lh'l{l'!l'l H, A:lt{rru l'ruf C llAltl ES DOLE,

ANU FA('I‘UIU’I(H AND l'A’l‘l’.N’l"l"Pq hnv

Ing useful articlon, sultable for the Hardware Trada

lnl ulvnlrmF nlcl to manufacture and Introduce the same
address I HAT T, CATS VRATT & LU0., suffalo, N. ¥

Hroals lumulu-- nmy Do l:-m. umr to bo reterned If 4u|rrd

OTIS’ SAFETY HOISTING

Machinery.
No, 348 mumnw/\,)' Ty mum. & Co.
CELEBRATED FOOT LATHES

Yoot Power, Back-geared Screw
Lathes, Smal) Hand and Power Flan-
d ors for Matal, Small Gear Cutters,
Slide-resta, Ball Machine for Lathes,
Foot Scroll Saws, Hght and heavy,
Foot Clrcular Saws, Just the
thing for nmatenrs and nrtis
siunw, Hellin -wryvrlmn' Send for
llllmmu d (nlnlu{(

. BALDWI l,ncunlu. N.H
l\/ll\( HINERY OF IM!‘I(OVPD QTYLFQ FOR

muking SHINGLES, HEADING, and STAVES:
Ko GUAGE LATHES for TURNING HANDLES, fole
makers of Laws Pat, Shingle and Heading ‘mvllnu.)h
chine, Address TREVOR & CO,, Luckpurl.h

] LOSSOM ROCK, HARBOR OF SAN Ftuxcm:o.

Full Account of its Removal, Method and Cost, By
Col. I8, 8, Willlamaon, With 25 lllustrations, dia nm-
&o, l‘rvmnun? valuable Information for engine
Price 10 cents, Contained In SCLENTIFIC AMMU(A‘(
SUPPLEMENT, No. 26, To be had at this Office and of
all Ne WH | Dealers,

NEW DEPARTURE, I3

Halemmen wanted in uuy qity and tawn I the U, K. AND ('A"Aﬁl

o (ntreduce sur taple MANUZACTURES ¥

MONTIL Hotal and fnuuu lc pot Apply by i-uvn l-
persen 1o B A URANT & U, 34,64 Concuanan, O

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Bond for Catalogue. DAVID W, POND, Successor to
LUCIUS W, POND, Worcester, Mass.

OYFUL Nxws for no;- nnd Girlat!
o) Young and Old!!! EW IN-
VENTION just patented tor llum'

Fret Sawing, Seroll Sawing,
'l‘urnlnh llu nz.l)rlllluz.(-rlm -
Ing, Polish | on one Cabi-
net Llllw. on Vhecls.
Price from $5 to $30. For an(hlc! .
address EPHNRAIM BROW
Lowell, Mass

STEAM ENGINES FOR SALE.

[ offer the following very superior Todd & Rafferty En-
{nea for sale at m.u{ reduced prices: One U . Ohe
4x18 (sawmill), one 12xi4, one 11x34, one 10x34, one #x,
one 7x16, one Sx10 on legs, one $x17, portable one Exi§,
double holsting; all first class and entirely new. Also
varfous sizes and kinds of Bollers, 1 will also iah
specifications and estimates for all kinds of rope and bag-
ging machinery. Send for descriptive circularand price

Add J. C. TODD,

10 Barclay St., New York. or Paterson, N.J.

S

ENGIN > BOILERS

CENTENNIAL MILLS.
Harrison’s Standard Flouring
and Grinding

Excel all others in Machinery Hall in the quantity and
quality of four and meal produced, and are abead of the
age. Ry rirm 30 per cent below any others in the
mar
Mille n “and others are Invited to examine thelr pecu-
Uarities, Call on or address
EDWARD HARRISON,

Post 38, Sec E, No. 5 Machinery Hall, Pulladelphis, ta.

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE
< MOST ECONOMI AL ENGINE MADE

oR &7 T VLAR

THE BEST,

SEND

Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS

DENTAL

SCHOOL, The next vear of this school begine
under the new plan, Sept. &, 198 and ends June 37,
1577, with a recess of one week at Christmas and another
in h-bnury The teachlng Is consecutive through a
course of two years, the Instruction of one year not
belng repeatod 1n the next; that of the first year belin
idontioal with that of the Harvard Medical School an
by the same Professors. By this plan, the amount of
instraction given isdouble that of any other strietly den-
tal school, and at slightly increased cost. For lnfnrlllh
tion, sddress rll!l\lf\.\ {l CHANDLER, Dean, 322 Tre-
mont Street, Boston, Mass

Stubs’ Files, Tools & Stegl,

Machinista' Fine Tn\-l-. Jowelers' and

Engravems' Supp llu Lathes, Chucks,

Vises, Taps an Dies, Keamers Morse

Orills, Filew, and small Tools of all Kinds,

fo g urs or practical workmen.
rench

I.\ RVARD UNIVERSITY

rhru;w-l in Lk el
. M \ll \'l’(-lnll,sl(\
03 Fulton St., New \ ark

TN A WE vl\ to .\.- nis, Old & Youn Mu
S‘ ‘ male, In the lvl--rqlliv Torms & O1 VITHKIW.
Address I, 0. VICKERY & CO., Augusta, u

TS.PULLEYS HANGERS

COUPLIN ETC

Iu Stook, and for Bale by

WILLIAM SELLERS & CO,,
hlladelphin, and ™ Liberty St,, New York.
Price lists and puuphlch on nppllutlnn

BLAKE'S runu’r
Stone and Ore Breaker

Crusties all hard qu Brittle Substances to

:l’“’ll' l L Uy

or aun d for Coxow

Address DLAKE CRUSHENR t
¥

N, &o.

"
Lonm,

A MON IF ~AKenw wanisa
whare oln-u Lonorable u'-"l‘r'n
~Iuo &t‘( eulnre seot frae. Ad
UTH ACO.,. 0 u-vu.v:
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ROOTS’ ROTARY

Advertigements,
o g Il | UKy

Bngravings may Aead adeertisements ol IAe same rate
ver line, by measurement, as (Ae letter press. Al
vertl e must de roceload at publication ofice ar
ecarly as Praday morming o apprar i next isvue,

_ROCK-DRILLING MACHINES

AIR COMPRESSORS,
w"ﬂé LEIGH ROCK DRILL CO..

Send for

’ s,
::-d. w:rni&'&);gh. and Gold
CAST STEE L‘!SAWS
Send for M:%d?‘g: I'I‘O'I-;‘ "I"l‘"f.«ilpilon of thelr

Chisel Tooth ‘Circular Saws,

. more easily and economically than any
which cut faster, mo ¥ TOR i \l

other $ 0. :
saw in the worsl Grand 2. cor, Sherit Bi., X.Y.

EAUTIFUL HOMES FOR SALE OR RENT

Fountaln Hill, Bethlebem, Pa.—2 hours from Phfla-

in 3 hours from New York, Good schools, good
society, mountain afr, mountain spring water. uen-
tion sree at the Lehigh University. send for circalar
giving full particulars. TINSLEY JETER.

SEWING MACHINE MOTOR.
Propositions received for placing on the market
Young's Sewing Machine Motor, described In Scientific
Amertean of Aug. 1L 1576 Sald description, and forther
rticalars, forwarded by addressing C, T, CKAWFORD,
Franklin St., Baltimore, Md.

Brayton Reaay Motor.
It has no boller, Is safe, economical, started by any

one {n one minute, occuples suall space, and gives an
unsurpassed steady, reliable power. Address

Penna. Readzl Motor Co.,

132 N. 3d St., Phillndelphin, Pa,

Working Models

And Experimental Machizery, Metal or Wood, made to
order by B I.F. WENNER, @ Center St., §. 1.

Portland and Keene's Cement.

From the best London Manufscturers. For sale by
JAMES BRAND, & Beekman St., New York.
A Practical Treatise on Cement furnlshed for 2 cents.

UNCHING B Chenge
DBOP PRBSSBS. MIpoLETOWN, UOXX.

PARKER PRESS CO.,

Scientific American.

[SEPTEMBER 2, 1876,

Ed

SCHLENKER'S

Statlonary-Die and Revolving-Dle

Bolt Cutters.

THE BEST AND CHEAPEST MADE,

HOWARD IRON WORKS,

Bufl « Yo
¥ Send for ('Mnloxm:._‘_.]I SIR AT

OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE,
JOS, G. ROGERS & CO,, Madison, Ind.
£ Send for book on Boller Inorustation.

If you wish to save fuel, get
Bomns—um" of our Patent Tubular
Bollers. Weo havo seven difforent styles.

J. HEATHCOTE & CO., Bofler Makers, Willlamsport, Pa,

TO INVENTORS
AND MANUFACTURERS

< The ©th Fxbditen of 12e Ameriean Iveiiteis will opvn Sep-
Lember b Machwary will ba received afier Aopesd Mis, other
':‘"h' Ang ot Bir . Ioeressed awards and 8 Special Gole Mede/
whis ru." o parteniars, bianks. eic adarend  Gesaral Bager
latencest Amarions Lustituie, New Yok

[ESTABLISHED 1846.]

Mumn & Co.'s Patent Ofices.

The Oldest Agency for Soliciting Patents In the
United States.

THIRTY YEARS' EXPERIENCE.

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

They employ as thelr aasiatants s corps of the most ex-
perienced men a8 examiners, specification writers, and
draftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
seives of Muno & Co.'s services in examining their in-
ventions and procaring thelr patenta.

MUSNN & CO., In fon with the publication of

NON-COMBUSTIELE STEAM BOILER & PIPE

COVERIN

WITH “AIR SPACE” IMPROVEMENT,
Saves 10 10 2 per cent. CHALMERS SPENCE CO.
Foot E. 9th $t., N. ¥.; 188 N. Znd St., St. Louls, Mo.

ood strong blast, Can b
gltd wn% Iarlell/"::r , and
10 or from 1he fire, (o be us e with

br without a helper, are
{uda/mdh.vllu'nd.c/
AE facksmithing; light
s My, are

i

Tire Benders $35. Hond Dris

Syles of 5’ unes, Boilers and
FAddress-E ZRAELAND‘LS.
TR N far E e, JiOM

ACHINIST
wster. P,

the SCIENTIFIC AMERICAN, 1 w ine In-
vestions, confer with laventors, prepare drawings, spe-
citcatd and aaal 4 to fling spplicstions
8 the Patent Ofice, paylng the government fees, and
watch ench case step by step while pending before the ex-
aminer. This is done through thelr branch office, corner
¥ and Tth streets, Waslington. They also prepare and
file cavestsa, procure design patents, tradewmarks, and re-
Moo, stiand 10 rejected cases (prepared by the laventor
or other stlorneys), procure copyrights, sttend to inter-
feremces, give written opinions on matters of infrisge-
meat, furnish coples of patents, and, in fact, attend o
every branch of patent busicess both In this and In for-
eign countries,

A special potice 1s made 1o the SCIEXTIFIC AMERI-
CAN of all Inventioos patented through this agency,with
the nasne and residence of the patentee. Patents are of-
ten sold, In part or whole, L0 persons sttracted o the In-
vention by such notice.

Fatouts obtained io Cansda, Engisnd, France Belgium,
Germaoy, Hosmis, Frusis, Spain, Fortugal, the British
Colonies, and all other countries where patents are
granted, sl prices grestly reduoced from former rates.
Send for pamphiet pertalning specially 1o foreign pateats,
which states the cost,time granted and the requircments
or eath country.

Coples of Patents,

FPersons desiring any patent lssued from 156 to Novew-
per 35, N, can be supplied with official coples st res-
sonabie cost, the price depending upon the extant of
drawings sad leogth of specifications

Any patent lssued sinee November T, IM7, at which
time the Farent Ofics commenced printing the drawings

and specifications, may be had by remitting to this of-
feoe )

A copy of the clalms of any patent lasued since 166 will

be furnished for §1.

When ordering coples, please to remit for the same as
above, and swate name of patentee, Utle of Invention,

sod date of patent,

A paraphiet containing the laws and full directions for

obtalning United States patents sent free A liand

somely bound Reference Book, gilt edges, contalne 180
pagos and many engravings and tabiles lmportant Lo every

patenteo snd mochanic, and is & useful handbook of ref
gronee for everybody. Price £ conta, malled free,
Adaress
MUNN & CO,

Publishiers SCIENTIFIC AMERICAN,
37 Park Rew, N, Y.

pranon Orrios—Corner ¥ und 7th Morcets, Waab-

ppton, D, C.

SOLID WEALTA!

$600,000 IN GIFTS!

EW Grandest Scheme ever Presented to the Public ! _m3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

suthorized by & special act of the Kentucky Legislature,
for the benelt of the Public Schools of Frankfort,
wiil have the First of thelr series of Grand lm'lne at
:M.lgu JALL, in the CITY OF FRANK-
T, KY,,

THURSDAY, AUGUST 31, 1876,

on which coearion they will distribute to the ticket hold.
ers the immense sum of

$600,000!

Thes. P. Porter. Ex-Gov. Ky. Gon'l Mannger
POSITIVELY NO PFPOSTPONEMENT!

One Grand Cash Gint $100,
One Graond Cash (i
Oue Grand Cash Gin 45,0
One Grand Cash CGin : p
One Grand Cash Gin L, OO
One Grand Cash (i
a:)l('u-h Cillis of 81,000 carc 30
100 Cash Gifls ol 500 enc 0
100 Cash Gilts of 00 ene 10,004
100 Cash CGiifis ot J00 enc 0,
Pt }'ll “ o 200 ench 0,
‘el Giifiw ol O rnrh H),
10,000 Cash Gitis of 12 ench, 120,044
Townl, 11150 Gitin, AN Cnsh GO0, 000

FIICKE OF TIOKETS

Whole tHeketa, $12; Halves, M Quartars, $9; 9 Tickets,

PUD, T4 Tlekets, 850, 404 Tloketa, 850 w5 Tiokets,
00 00,00 Tiokets at 812 each

flon. ¥ Tarior, Mayor of Prankfort, the entire
ooard of City Counclimen, Hon Alvin Duvall, Iate

Ohdef Jun ioky lshed
cltizens, sch disioterested porsons s
the ticket holders present may designate, .]l[ ruperin.
tend the drawing

Hemittances can be mndo by Kxpress, Draft, Fost
offioe Money arder or Hegistorod Letter, made payablo
10 KENTUCKY CASH DISTRIBUTION CONMVANY

and other distin,

All communications, orders for Tiekets, and spplios
tions for Agencios sliould be sddressed 1o
HON, THOS, P, I'(H('l'l’.u-
Genernl Man - Fraunkiore, Ky,

" '
G W AT R W R,
Gonern! Bastern Agents, 710 Brondwny N, ¥

FOR ALL KINDS OF

BLACKSMITHING.

DOES MORE AND

o ) BETTER WORK,
ES ROOM, LABOR, AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND.
S. 8. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

|
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Anarule, 1t pays best to advertise what one has to  sell
Or wishes to purchase, In papers having the largost cire
culation nmong the oluss of persons Hkely to be Interosted
in the article. Parties having Manufacturing Establish-
ments to sell orlease, or who wish Estimates made for
Constructing Bridges, Dams, Iron Balldings, Furnaces,
Heating Apparatus, Steam Engines, Doflers, Wood and
Iron Working Machinery, Agricultural Implements, or
Contracts for Englneering Works of all kinds, will ind
that it pays to advertise in tho SCIENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-ostimated. [t goes
into all the machine and workshops In the country, and
I taken atthe prineipal lbraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMENT have a larger circulation
than all other papers of their kind In the world com-
bined; and at no period since the commencement of the
publication of these papers has the weekly elrculation
been as large as at the present time,

The actual fssue of the SCIENTIFIC AMERICAN s
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 15,000, making the combined
circulation, 2,500 cvery week,

If anything s wanted in the mechanieal line, advertise
for itln the SCIENTIFIC AMERICAN,

If one hasa patent or machinery to scll, advertise tn
the SCIENTIFIC AMERICAN.

Ifany one s exhibiting at the Centennial, It will pay
them to advertise where they may bo found,

For rates, seo the first column of the lnst page of this
paper.
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The Supplement.

Next to the SOIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest olr-
culation of any papor of Its class published. The SUP-
FLEMENT ‘s a distinet publioation from the SCIEN-
TIFIC AMERICAN, and hias a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, ax follows:

Back Page, tinted cover. . ..85¢. a line EAacn

TN B8 oo avvessoiedonss 250.a line ) INSERTION,
Discount for large space, and to quarterly advertisors,
Address the publishers,

Munn & Co.,

37 Park How, New York.

'The'TanﬁiteAC\o‘.,

STROUDSBURG, PA,
EMERY WHEELS & GRINDERS

GEO. PLACE, Gen'l, Agent for N. Y. elty and Stare

~ Machinists’ Tools,

New and INrROovED PATTERNS,

Bond for novs Hlustrated eatalogue,
Lathes, Planers f)rills, &e,
ACTURING Co,

NEW MHMALAVEN MANU
New Huven, Crug

M. SELIG JUNIOR, & CO.
Importers of American Mackinery, ‘Tuull. Axr‘rultnn
Imploments, Wholesale andG Export Hardware ang Ma.
chinery Merchants, wt'd 1565,

LONDON, Ex Np, and BERLIN, Gexsaxy,
—— - e e e T e e L
PORTLANDCE)

) 4
ROMAN & KEENE'S, For Walks, Clsterns, ns
tions, Stables,( nlnr'.Mrldlﬂ.l:r-rr\.,ln.llrr:-;:: ete

Kemit 10 cents for Practical Treatise on Coments,
8. L. MERCHANT & Co., % South 8t. New Yk

PREPARATORY SCIENTIFIC SCHOO)
Warren Academy, Woburn, Mass, Vor eircolary, :4.
dress L. 5. BURBANK, Prrxcirsy

B()OAKD['S' PATENT UNIVERSAL BCCZ_'(:

TRIC MILLS~For grinding Bones, Ores, Sand
racidles, Fire Clay, Guanos. Off Cake, Feed: dord
Corn and Cob, Tobacco, Snuff, Sugar, Saits, Roots
Spices, Coffee, Cocomnul, Flaxseed, Asbestos, Micy
etc., and whatover cannot be ground by otber milly
Also for Paints, Printers’ Inks, Paste l(lunn , ete,
JOHN W. THOMSON, sucoessor 1o J AMES BUGAS.
DUS corner of White and Flm Sta.. New Yorx
DAMPER AND LEVER

REGULATORS BEST GAGE COCKS,

MURRILL & KEIZER, 44 Holliday St., Balt,

- 0
7

" MAT

ERIALS. "

c-br-lm Roofing, with the tmproved White Asbestos
iro I'roof Coating, for steep or flat Roofs (o all climates,
Anbestos Roof Conting, for old Leaky Koofs.
Asbestos Cement, for repairing Leaks on Roofs.

Anbostos 1 Paint, for Tin Roofs, Irouwork, &c.
bestos :f- w—all colors—for structural purposes,
for ?ood work, &ec.

Asbostos Fire rﬁof
bestos Steam Pipe and
A-butr ﬁ;‘m Packing, fat asd round, all stses.
Sheath elts, Vermin-Froof Li ", &e.
These les are ready for use, and can easlly ap-
plied by any one. Send for hnp'h'lm. Price Lists, &e.
"W.JOHNS 87 Maiden Lane,N.Y,
Patentee and Manuiacturer, Established 155,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B. FRANELIY, V. Pres't.  J. M. ALLEN, PrasL
J. B. PIERCE, Se'y.

NOYE'S

Mill Furnishing Works

N
ihistone ortable Mills, Smut s, ML

ngl.l.l:m;-..wr Whools, Pulleys and Gearing, specially

W Bourmill, Heng & SO Buttaio, ¥. T.

THE VALIDITY OF PATENTS.

The inexperienced purchaser of & patent does
not gonerally appreciate the Importance of having
Its olalms examined, and their validity and scope
dofined by some person experienced in such mat~
ters, bofore parting with his money. It is not un-
asunl for tho nasignoe, just as he s commencing
the m facture of nrticles undor his recently

and fhaped Diamond Carbon Polnta, Indispensab!
Truelng Emery Wheols, Grindstones !lu?l:m«l l;(::'l‘
and Paper Calchder Rollers, Drilling, Maning, Moula
and mwing stose, J DICKINSON, 6 Nassau St., N Y.

REYNOLDS &
143 EANT ST, NEW HAVEN,

MANUFACTUREK

tron and Stecl Set Screws, Round, Square, and Hexagon
Head : Machioe and Cap Screws; lano, Knob, and
it Ends,

CO,,

L

Berews; Machloe, Bridge, and Roof Bolts,
Blanks, Nuts, Washers, cte., of every dna‘m
Send for Price List.

& NCORD AXLES

The Standard - Best Stock—Finest Finish-

MANUFACTURED ONLY BY

D, ARTHUR BROWN & CO, Wisherville, N.H,

purchased patent, to find thavitisan Infringement
upon some previously issued patent, and that he
has not only made a worthless Investment, but
that ho is likely to get muloted In damages if he
vroceeds with his manufucture.  Casesare cont
tinually coming to our knowledgo wherein parties
have made purchases in good falth, and paid con-
stdorable sums of myonlbomdlh
patentee and & more glance st the patent, pre
suming that all that the drawing of the invention
showod was protectod by the claims, when, ln fact,
the point covered was almost infinftesimal. A+
other manner in which purchasers are sometimed
decelved is that the claims, although broad eaough
and wonled properly to cover the invention, cot-
tain s single eloment protected by some prior
patent, which vovers the very part in tho new
machine which Is necossary to lnsure ita eficiencys
The Howo sewing machine p-un:‘m‘:cw this
It protected but little that any
turers cared (o use, except the one small part
ewontinl to all sowing machines : and all mant=
facturors had to pay Howe a royaity, and he de-
rived from that apparcntly trivial jtem an e
wonse Income, &
We therefore recommend any person who
about to purchase a pateat, or about o eom-
article under &

Niagara
mmes SteamPumpWorks
EsTAnLIsnRD 5,
CHARLES 1L HARDIOK,
No, 23 Adnma Nereot,
BROOKLYN, N, Y,

Todd & Rafferty Machine Co.

NAN('I‘;Ar(‘“I"HIl(NI (‘I:!'l( - o
) oolah dreene Variabie Cat: n LAWY
f-'.':.-'..'n"'u!u'?f:ﬁ'.'v nnl-l lllfllur Hollers, Fialn 81 «”ﬁlur:.
HOnary . "I"' sud Vortable l&nlm" lnll::‘l o \
" "
1l

b, MU Goaring. Shafting Mk,
axum, ageing lope, Flat.and ey M nhwrl.
Axents for the New llaven ll.-ulumm.:f Co.'s Machih:
tal's Tool, :;-.r Jndwn‘.;ih"'vlr'v:'n'r':":l li‘lﬁa v%
Hurteyant Wars, W ) - 3
8, JABERTY BTHEET .
WANKRORN R it Wi A RAARE™ .

WOIKS, PATERSON, NK

monoe the maoufacture of any
" to have the ;-t::‘t’ mhl.ullr. e
by & competont party, to have
mndo' in tho Patent Office to soo what the condl
tion of the art was when the patent was
Heo should also see that the olaims are so worded
W8 to cover all the Inventor was entitied to when
s patont was euod ; and (¢ fs still more ossens
tial thist be be Informed whothor It s an infrioge
ment, a8 KHOVO suggosted, or not. Parties desiring
to have such searches made can have them do0e
through tho Selontific Amorioan Patent Agones
by giving tho date of the patent and stating e
nature of the information desired. For ;
information, nddross MUNN & €O,

o Pank Row, New Yorks

T T e e




