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EDISON'S NEW DYNAMO-ELECTRIC
MACHINE,

The remarkable sctivity prevailing at the
Menlo Park laboratory and muchine shop,
and the evidences of the enormous ontlay of
capital which one sees at these works on eyery
hand, are convineing proafs of the good faith
and thorough earnestness of My, Edison and
bis co-daborers and supporters, The great
work of perfecting a complete system of
electrio lighting in all its details s necessarily
# very slow operation, however much the
work may be urged, as time-tests of the en-
dumnee of lamps, perfection of the insula-
tion of the underground conductors, and a
hundred other time-consuming  operations
must, of necessity, be gone through with,

As it is Mr. Edison’s determination that hia
system of eleetrio illumionation shall not be
presented to the public until it is complete and
commercially practicable to the smallest de-
twil, the wonld be-users can afford to wait
patiently for the perfected thing, rather than
be subjected to the trouble and possible disap-
pointments attending the perfecting of the
system while it is in public use, as is com.
monly the case with great inventions.

Besides carrying to a successful issue the
grand experiment of illaminating a large out-
of-door area with incandescent lamps, Mr.
Edison has pructically demonstrated that the
highant economy in the conversion of power
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EDISON'S STEAM DYNAMO-ELECTRIC MACHINE.

imo electricity can be reached ouly by the
use of very Iarge machines, and by the direct
application of the power to the armature
without the intervention of belts or other
means of transferring power,

Our engraving represents o gigantic dyna-
mo-clectric machine approsching completion
at Mr, Edison’s muachine shop, and designed
to replace sixteen of the largest machives of
this kind previously made. Thedynamo sod
the driving engine are both mounted on »
massive cast iron bed, 814 by 7 feet and 2 feet
deep, very heavy and strongly ribbed, the
entire machine weighing 8 tous., Near
the middle of the bed is mounted the
dynamo-electric machine, which, we believe,
is the largest ever constructed. Its feld
magnets, three in number, are 614 feet long.
The armature is 21 inches in dinmeter and 28
inches long, and weighs 114 tons. The engine
js 100 horse power, of the Porter-Allen
type, built especially for this purpose at the
Southwark Foundry, Philadelphia. Tts
stroke is 10 inches. The internal diameter of
its eylinder is 9 inches. The crank disk is
placed on the end of the armature shaft.
Steam pressure, 120 1b, per square inch. The
engine cuts off at one-fifth of the stroke and
makes 600 revolutions per minute. The
working pressure of the dypamo is 140 volts;
the resistance of the armatare is one two-
hundredth of an chm.
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Tho current In taken from the commutator cylinder by
twelve brushes, six on eithor side, either one of which may
be removed without disturbiog the otbers.  These brushes
are supported by an arm capable of being rotated on an axis
colneident with the axis of the armature, so that they muy
be made to approach or recede from the neutral polnt, and
in this mawuner control the current, A

This wachine will furnish a current to elght lumdmdI
Incandescent lamps, According to the most recent ostl
mates a8 1o ceonomy, as obtained by indionting his prosent ===
englng with 500 lamps, three aod o Balf pounds of coal
burned under the baler per hour will generafe n nett cup
vent suficient for 8% fneandescent lamps of 10candles each,
or 16 lights of 8 candles each.

IMPROVEMENTS IN THE SILVERING OF MIRRORS,

Astronomers, and all who are interested in the production
of mirror surfaces for optical purposes by the deposition of
silver upon glass, will learn with pleasure that this subject
bas been receiving practical sttention at the hands of a pains.
taking esperimentalist, Professor Pinei Smyth, the Astrono-
mer Royal for Scotland, Convinced of the great value of re-
flecting over achromatic telescopes for cortain phases of
astronomical resoarch, Professor Smyth has lately been di-
recting his attention to the eliminating from the film of
deposited silver certain objectionable features which marred
{te usefulpess when applied to the reflector or glass mirror
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From an observation of the fact that the silver formed
much more readily on glass lying on the top of the solution f
than t.lm which lay in the bottom of the vessel, a little going |
downward, but by far the greater portion ascending, Prof.
Smyth ressoned that the so-called silver could not be pure
silver after all, but must be combined with some substance
that has altered its specific gravity. To that substance,
which he concludes is potash in some form, he attributes the
furtber fact that a damp warm thaw coming on after cold |
will sometimes cause the polished film to leave the glassand |
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PHARAOH'S SERPERTS-ARE THEY DANGEROUS TOYS1

Serpents’ eggs, or, as they were al first called, * Pharaoh's
serpents,” are much more ensily produced than their extra-
ordinary propertics and the high toned sound of the name,
merourous sulphocyanide or sulphocyanide of mercury,
would indicate. For this mercurons sulphocyanide is a
very fine, white, soft-feeling powder, and when wet up with
weak gum water may be kneaded or monlded ioto any desir-
od form. In early days the standard form was a cone about
one-third of an ineh high, and the conieal masses, after dry-
ing, were covered with tin foil.  Of late the pill form is the
fashion,

But the mercurous sulphoeyanide is not a commercial
prticle, and perhaps there are not in all the world half
n dozen stores where it is kept in gtock; probably its only
industrinl application is to be found in the serpent manu-
facture, Morcover the raw materinls, which, by a direct
and simple process of mixture, result in the production of
the mercurous sulphoeyanide, are not commercinl; these

‘nmu-rinls are sulphocyasnide of potassium and nitrate of
| mercury.  When solutions of these salts are mixed, the
mercury and potassium change places, and immediately
there result mercurous sulphoeyanide, the serpent constitu-
ent, which precipitates, and nitrate of potash (saltpeter),
| which remains in solution. The foregoing is all the in-
struction which a chemist should require to understand and
execute successfuily the serpent making process; he should
know what materials to start with and how to manage
them. For tyros and others who may be concerned to know
it, we give the complete process from the beginning:

Mix intimately two parts of yellow prussiate of potash
with one part of sulphur; carefully melt this mixture in an
iron or porcelain vessel at a gentle heat, far below redness,
stirring all the time with an iron rod. The melting is suc-
cessfully completed when the mass has become a tranguil
liquid and will not throw up any more gas bubbles. On
cooling you will havea black, brittle mass, from which water
dissolves the sulphocyanide of potassium. Next dissolve
mercury in diluted nitric acid, taking care that at the end of
the process there shall still be undissolved mercury; you
bave then a solution of protonitrate of mercury. Dilute
filtered solutions of the nitrate of mercury and of the sulpho-
cyanide of potassium are to be prepared and to be mixed by
pouring the former into the latter as long as a precipitate 1s
produced. This precipitate is the mercurous sulphoeyanide
(the serpent substance), which is to be collected, washed,
dried, ete. ¥

When these marvelous serpent toys were invented, about
twenty years ago, they were admired and talked about all
over the world; there was a popular enthusinsm over them
comparable in earnestness to that which sixty years ago
greeted Sir David Brewster's kaleidoscope.  But to-day it is
| the temper of the, people to scotch Phuraol's serpents,
| while Sir David’s toy is as popular as ever. The fact is,
| the kaleidoscope is one of the joys forever, and the serpents

ibelong to the breed of the venomous. The venom of

Pharaoh's serpents is mercury,

Pharaoh’s serpents at first were made and sold on a great
scale, and it was not long before their vicious traits were
manifested all over the country. At one of the serpent
factories in this city, where the work was performed mostly
by girls, it was found that about one in ten would be pros-
trated on the first day at the factory, and that & majority of
the employes would be visibly injured within the first week
of their stay by mercurial poisoning. Among the curious
cases which turned up wus that of an employe who conti-
nued in the business from first to last in the most robust
health; he seemed to thrive on the mercurous sulphocynide
which he was continually, one¢ way and avother, taking in,
and thus to elucidate the old adage of ment and poison.
We have known a person who could not with impunity
touch mercury or remain in & room where a small surface

@ | of mercury was exposed to the nir.  When the eggs are ig-

nited one of the products of the combustion is mercury
in vapor.

We are constrained, therefore, emphatically although re-
gretfully, to condemn Pharaoh's serpents us dangerous toys,
Perbaps they may be permitted among the brilliant experi-
ments of the chemical lecture, but for children to play
with—not at all. '

These remarks are suggested on reading a letter from an
esteemed correspondent who thinks that the serpents may
not be dangerous. He says be bas made hundreds of them
snd bas suffered no evil. If all the dangerous things were
fatal, there would be no survivors to sound the warning.
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ICE ROADS AND RAILWAYS ON ICE.

As soon as the St. Lawrence Riveris firmly frozen about
Montreal the work of constructing winter ice roads is be-
gun to connect the city with the mainland,  As described
in the loeal papers the method of making the roads is sim-
ple, and in frosty weather the work is casy. The track s
first marked out by lmes of swall bushes; then the rough
surface of the packice is hewn smooth and the fragments
cemented by pouring on water. There are two ‘9:3;

line steamer for France. They came from China, reaching | YUl BIOGRAPHY —William Lasell. LD ¥ K8  Shatos of ta
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tiss, the city of Montreal paying ui?&
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ting by fncandescence
use on a large scale,
plant embracing five

area one mile long and
stands upon a gentle emi-
ips extend half a mile to

ler illumination being, from
¥ ,l]& from the central station.
na cireuit comprising seven miles and
wire, and are supplied by o current gene-
dynamo-clectric machines driven by one en-
ine, T mps are of sixteen candlo-power, equal to an
ordinary street gaslight, and are absolutely steady, shining
with & mild and serene effulgence, which is exceedingly
pleasing to the eye. The division of the current is complete
and economical, and the entire system of lights can be turned
up or down, off or on, as easily as one can regulate the flow
of gas in an ordinary burner.

Simply as an exhibition of perfect illumination under
perfect control, covering n vast area, this array of lamps
presents a most remarkable and delightful sight, and is alone
well worthy of a trip to Monlo Park. As u demonstration
of the perfected working of a great and novel system of il-
lumination, sure to become in a little while a potent con:
tributor to the comfort and economy of city life, it is a spee-
tacle which cannot fail to impress powerfully the mind of
any observer

The lamps bave been but slightly modified in form and
construction, since they were figured and described some
months agoin this paper. In principle they are unchanged.
The present appearance of the lamps is clearly shown on
our front page: the plan of suspending the lamps as in the
chandelier, serves particularly well in elevated lights, since
the shadow of the fixture is thereby avoided. Three sizes
of lamps are: made, one-third, one-hulf, and full size, or
equivalent to 54, 8, and 16 candles respectively. Unlike
other electric lamps the incandescent lamp requires no at-
tention; there are no carbons to change, and need not be
touched save to keep the outer globe free from dust, during |
the entire period of its existence, which covers several |
months. In case a lamp is broken by accident of internal |
defect, another can be put in its place as easily as a candle
can be set in its socket, The suspension of one lamp has
0o effect whatever on the others in the circmit.  According
1o the latest tests, to supply the current for one lamp of 16
candle power, forone hour, requires the consumption of |
twofifths of a pound of coul. Still greater economy of |
power is expected by the use of the large generator now sp-‘
proaching completion,
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THE TEHUANTEPEC SHIP RAILWAY.
The prompt and cordial acceptance by the Mexican peo- |
ple of the feasibility and the entire pructicableness of Mr.

R . ph +
Scientific Amervican.
San Francisco wonld save l.MOmI way of Tehnante-
peo; while 2,300 miles are saved over Panuina between Now
Orleans and California,

AL Mr. Bads' request an expedition comprising about fifty

individunla—enginecrs, assistunts, laborers, nnd soldiersa—

7 |10 nssist him in making o survey of the Isthmus to deter-
| mine the most practical ronte for the ship railway, bas been
(| prepared by the Mexican Government and sent fo

the Isthmys. This commission is under the direction of the
eminent civil engineer, Fruncesco De Garay, who is in
charge of the drainage of the Valley of Mexico, and who
wis commissioned to represent the Mexican Government at
the Paris Canal Convention, He is directed by the govern-

‘ent to assist the engineors of Captain Eads in the instru.

mental survey of such routes as he may designate.  Messrs,
Willinms and Corthell will direct the survey during the ab-
sence of Capt. Eads, who has returned to Washington, Ttis
thought that n large saving in the length of the railway can
be made by taking advantage of the Coatzacoalcos River
aad its tributary. the Usuparapn,

SHOULD A BABY BE FAT!

While there is a measure of truth in the assertion that
fat babies are not necessarily healthy, the following much
quoted extract from a physician's letter to a Boston paper is
likely to do mischief by its extravagant coudemnation of
fat. Speaking of fatty degeneration the physician says:

“Most infants do become thus diseased before they are
three months old. This stops the growth und leaves the
poor deceived parents nothing but increase in weight to
boast of; and when the poor little victim fo his own greed
and his parents' folly gets to the end of his tether he melts
away like butter in a hot oven, and then it is seen how poor
(in flesh) he has been all the time, Few comprehend the
brond difference between flesh and fat. The first is lean
meat—musele—the result of growth; while fat—I don’t
care how hard and solid it may be—is the product or ac-
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world has ever devised n plan which will foretell special
storms on certain days, or which will offer n genuine pre-
diction for a long period in advence. We are sometimes
nsked to give the weather several days in advance in the
case of festival ocensions.  Under favorable conditions we
can do this, with n very good chance of successful predic
tion. For instance: The chances are that the last few days
of August will be clear, because the records show that this
is the case five times to one. This, of course, relates to a
particular locality, and canpot be made to cover the whole
country. 1 suppose all Mr. Vennor's predictions are made
by these methods, g

Q.—Have you watched the weather predictions of the New
York Herald, which are cabled to Europe ? A.—Yes, sir.
During the first months of that service I very thoroughly
and carefully compared their predictions with the weather
||n Europe, and am satisfied that there is not more than 17
'per centum of verifications in the predictions made by the
Herald bureau. There are about 25 per centum of cases that
. might be considered doubtful, making a little more than 40
;per centum of predictions which come pear the truth. A
perfectly independent investigation was made by the direc-
tor of the Loodon meteorological office, and he arrived at

precisely the same figure, 41 per centum. This is really no

better than could be done by guesswork.

ELECTRIC LIGHT GOOD FOR THE EYES.

When the electric light first began to be used in our shops,
factories, and places of amusement, it was confidently
asserted by its opponents that so dazzling a light must be
injurious to the eye. The objection scemed plausible at
least, although the light when diffused seemed to bave the
quality of bright moonlight, which is the reverse of irritat-
ing. People would persist in looking at the source of the
light, and as the early lamps were far from steady, the ob-
server’s eyes suffered both from the intensity of the light
and the sudden and large variations in the quantity of it.

cumulation of unexcretial excess. This is why no one bets It appears, however, from the experiments recently made by
a dollar on a fat horse or a fat man—they are ‘soft’ and Professor Cohn, of Breslau, whose name is so familiar in

‘can't stay.” It is every whit as true of a fat baby. The
only wonder is that any infant lives sixty days from birth.

_connection with the investigation of color blindness and
other optical defects, that our eves will be benefited rather

Fed before birth but three times a day, he is after birth than burt by the new method of lighting, and it is obvious

subjected to ten or twenty meals in the twenty-four hours.

that with incandescent electrie lighting the advantages will

Before birth be grows at the rate of about ten pounds per be still more marked.

year, after birth he is permitted to fat at the rate of ﬂt‘t.y1
pounds per year until chronic dyspepsia or some acute dis-
ease interferes.  Feel of a kitten, calf, colt, or a young
robin—they are and remain while growing but little more
than skin and bones and fur or feathers, because unable to
get enough to fatten them, and they never die—rarely have
any sort of disease. Children are never fairly * out of the
woods” until they reach the lean age and have pipe-stem
legs nnd arms, with no rolls of fatty tissue anywhere about
them. Could they be kept so from birth and not permitted
to over-indulge, £o that their appetites would always be re-
liable for plain food, they would have no infantile diseases
to enrich our pockets.” !

Why should the kitten, the colt, or the young robin be |
taken as a model of infantile bealth, rather than the puppy, |
the bear cub, the pig, or the young pigeon?

It is the nature of some young animals to be lean'and
healthy; of others to be fat and healthy;and there is as |
marked a difference in the natural tendency of young chil-
dren. Infants of the same parentage and fed at the same
breast will differ in this respect, and both be healthy. |
Fat laid on st the rate of ‘‘fifty pounds w year” is

While testing the influence of electric light on visual per-
ception and the sense of color, Dr. Cohn proved, he thinks,
that letters, spots, und colors were perceived at a much
greater distance under electric illumination than by gas
light, or even daylight. Compared with daylight, the elec-
tric light increased the sensation of yellow sixtyfold, red six-
fold, and green and blue about twofold. Eyes that in day-
light or gaslight could pegeeive and distinguish colors ooly
with difficulty were much sided by the plectric light, snd
the visual perception was much strengthened. In all
cases of distant signaling, Dr. Cobn believes that the elec-
tric light will prove exceedingly and especially useful.

=S

Willlam A, Lighthall,

William A. Lighthall, the oldest designer and builder
of marine engines in this country, and inventor of the
widely used surface condepser for ocean steamers, died in
Brookiyn, N. Y., January 4. Mr. Lighthall'sconnection with
steam engineering began with the engines of the Claremont,
the first steamer plying on the Hudson River; and for many
years he was engaged as superintendent and constructing
engineer for river and ocean lines of steamers. He was State

Eady’ plan of a ship railway across the Isthmus of Tehuan. | 4Uite another matter, and one not liable, we take it, Inspector-General of steamboat hulls and boilers in Cali-
tepec is probably without parallel in the bistory of nations, | %0 be a common cause of anxiety, Injudicious feeding is fornia for three years. From 1847 to 1862 he was inspector

as it is in the history of great undertakings. Scarcely less
remarkable is the generous spirit with which the Mexican
Government bas welcomed the enterprise.  The liberal con
cession which it bas granted to Mr, Eads gives him the
right to construct a ship railway on the plan illustrated and
described In the Scresrivic Amenricas of Nov. 18, 1880,
on uny line that he may select, the work to be begun within
two years from the date of the grant and completed within
twolve years, He is to haven right of way across the Isth-
mus half w mile in width, with an additional half mile of
width where stations are required; also a subsidy equal to
1,080,000 ncres of public lund, to be loeated on the Isthmus
or elsewhere, toward the construction of a harbor on the
Pacific Ocean,

The grant gives, further, the right to acquire the Tehuan-
tepee Railway, now building, sod to improve such rivers
and harbors as may be of use to the ship railway service,

more apt to show itsell in lack of fat, and lack of proper
muscular tissue as well.  That sort of leanness is much too

| common in young humanity,

- - e G r— ———
The Value of Woather Prophecies,

Professor Cleveland Abbe, of the Signal Borvice, was re-
cently interviewod by o Washington correspondent of the
Boston Heratd, who saked the following pertinent questions:

Has the weather burean pald any offieial attention to Mr,
Vennor's prognostications ¥ A.—=To test the accuracy of |
his work, we have oceasionally compared his predictions as
published in the newspapers, which accounts, of course,
contain telegrapbio and typographical errors for which Ven. |
nor is not responsible, with the real facts, Wo find that |
one-quarter of his prediotions are verified, if they are in.
tended for the 8t. Luwronce valloy, If they are meant for
this locality, as those who would give him eredit for pre
dieting the recent storm hore must bellove, then not ton por.

collecting tonnage dues from vessels entering them, Li
beral turlff charges are allowed for transporting ships over
the road und for auxilinry serviee; and the enterprise s ox- |
cmpted from all export and import duties on money and

materinl during the entire period of the grant, ninety-nine
vears Al the end of this time the government is to take
possession of the works, paying therefor two-thirds of their
value, Permission is given for the United States Govern
ment (o lend its nid, thus making our Government practically
& partner with Mexico in carrying out the enterprise, :

The lenugth of the Tebuantopec route is 112 miles; the es
Hmated cost of the proposed road Is $75,000,000. The great
sdvantage of the route over the Panama route—aside from
s superior healthfuluess—lies in the saving of distance for
American shig and the avoldance of the unfavorable
winds and calm fthe lower lathiudes, the Pansma route
Iylag 1,200 o ith,  Ships from New York to

centum of his prophecies come true.  In view of his con

{ Justify us in adopting his system of foretelling the weatbor, |

Q.~=Upon what are his methods of sunouncing the westher |
based ? A —He keops his system a socrot to himself. There
aro, however, s few ways in whioh & compamtively truthful
guess can be made at the weathor months abead  The first |
is by observing the average weather during esth month for !
n long period. If we find that, for several months, the sver- |
oge has been wet or cold, it may be prodicted that, during |
the immediate sucoeeding months, the westher will be the |
roverse, that is, dry or warm.  Then we can got at the mat- |
When January, February, and Maroh
have certain chametoristios, the latter part of the year, Octo
ber, November, and Decomber, will have corresponding |
charucteristics.  Thus the weather may be foretold, in a !
general scase, sowe months ahead. But po wan in lh.;

ter in another way

of steamboats and boilers in this State. Of late years he
has been engaged in the manufacture of surface condensers.

Volcanie Ash for Phylloxera,

It is reported that a Neapolitan gentleman residing at the
foot of Mount Vesuvius hus cleared his vineyard of phyl-
loxera by the use of voleanic nshes. Seeing that the soil of
the country about Vesuvius is lnrgely composed of voleanic
ash, it is hard to reconcile the existence of the vine pest there

with the alleged inability of the insects to endure its pres-
cnce.

Charles B, Stowart.,

The eminent civil engineer, General Oharles B. Stewart,
died in Cleveland, Ohlo, January 4. General Stewart
was engaged in the coustruction of the Philadelphis,
Wilmington, and Bualtimore Railroad, one of the first
railroads in the country built for passenger service,

| Bubsequently ho constructed the Brooklyn dry docks, dise

[ imed failures, one or two brilllant succosses would not |

playing therein an ability which secured Lis appointment
a8 Engineer in Chief of the U. 8. Navy. His volumes on
naval architecture, the construction of dry docks, ete., st-
tructed wide attention at home and abroad, and gained bim
much distinetion at the hands of foreign authorities, He
waa for one term State engineer of New York, and deserves
much, if not most of the credit for the first Niagara sus-

pension bridge.  His titlo was gained during the late war,

in command of a regiment and afterwards a brigade of ea-

gineers. Sxia

s S
Brokes Dikws 1v Noruaxp. —A break in the
ment of the river Maas, between Nicukulk and .
Holland, December 20, resulted in the submergence
clghteen villages. The whole country called the 3
Heusden and Altena was inondated, i il
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Wormwood ns an Insoctifuge. TOBACCO-LEAF CUTTING KNIFE,

In n communication to the French Academy (Gomptes| The principal objection to the ordinary cigarmaker's knife
Rendus, p. 607), M. Poirot attributes to the wormwood | i thut after using it for a short time a gumimy substance col-

[January 22, 1881,

—

IMPROVED APPARATUS FOR UPWARD PERCOLATION,

Me. Willinm Elborne, in a paper entitled ' The Recovery
of Residual Tinctures from Mares by Upward Displacement
with Water,” in pointing out the various processes loroio

(Artemisia absinthium) extraordinary proportics as an in- lects on the blade near its cutting edge, aund unless this is
frequently removed, the wrapper-leaf, while being teimmed, | fore proposed for the preparation of tinetures, draws ation

is linble to adbere to the blade, and (he leaf 15 often torn in | tion to the objections which h.uw,- been raised agninst the
cutting, and rendered useless as o wrapper.  The common displacement of the residual tincture 'in the marc by pour-
way of removing this gum is by drawing the blade horizon- | ing water upon it. He says: It will be convenient 1o
tally between the lips. This metbod is not only inconvenient allude to these objections, ss the result will show that they
and unpleasant, but its necessarily frequent repetifion is a | tend favorably in support of the process which I am about

great waste of time nud no doubt injurious to the health, to bring forward: First, the specific gravity of water being
higher than that of rectified or proof spirit, it naturally per

meates down into the spirit, which at the same time has 3
tendency to rigse into the water, thus materially, assisting
the diffusion or mixing of the two liquids; secondly, vege.
table tissucs, possessing a greater affinity for water than
! for spirit, the Iatter is readily liberated from them and fen-
dered free to rise in the water. Huving mentioned the dis
advantages of this process, I arrive ot that which forms (he
lending Teature of this paper, namely, upward displacement
| The Invention consists of the ordinary cigarmaker's knife-  or the removal of the residual tincture retained in o mare
blade, attached to o hollow metallic handle closed at the end | by means of water (the heavier liguid) riging from below,
by o movable cup; the handle and a small tube extends from
the handle along the back of the biade to within a short dis
tance of the end.  Near the end of the tube there is a small
opening on each side of the blade,

The handle is filled with wafer and then closed by the cap
The simple motion of the knife, when in the act of cutting,
will force suflicient water from the small perforations in the
tube to keep the blade wet, and thus prevent the accumula-
tion of sufficient gum to interfere with the cutting. The
blade in this manner is kept in order aslong as any water re-
mains in the handle,

This invention was lately patented by Mr, 8. M. Dougherty,
of Lancaster, Pa.

seatifuge. He states thal among the plants of this species
that cover the vast plains of North Ameriea, he bas never
seen flics, ants, or auy other kinds of insects; and to these
be adds worms, scorpions, rattlesnakes, and other serpents.
He proposes to use this property in the extinction of the
phylioxers, as he believes this pest would not be able to go
through the necessary metsmorphoses in soll manured
with the leaves and stalks of the plant.

IMPROVED BENCH-PLANE,
The engraving shows a devioe by which the knife or
“jron ! of the plane is adjusted to various [nclivations and

secured in any position to suit the various degrees of hnr«l-‘

ness and grain of the different kinds of wood on which it
may be used. The cap or back iron is ndjusted to suit the
required angle of the koife, and at the same time the buek
iron serves the double purpose of both bolder and back-iron
or cap as ordinarily used.

In planing soft wood the plane will be adjusted as shown
in the engraving, but when it is desired to use it on hard
wood, the thumb-serew above the iron is retracted, and the
nut below the iron is unserewed from the threaded stud
until the iron touches the cap as shown in dolted lines, or
the iron may be placed in any intermediate position. The
nut upon which the back of the plane iron rests carries nn
eccentric pin which engages one of three or four slots in
the back of the iron, and serves to regulate the distance tho
iron projects from the face of the plane.

STEERS' BENCH-PLANE,

TOBACCO-LEAF CUTTING KNIFE,

Manufacture of Wrapping Paper.

Nearly three thousand tons of wrapping paper were made
in the month of October by the fifty-one mills included in
the report of the Western Wrapping Paper Manufacturers’
Association—an increase of one hundred and sixty-eight
tons over the previous month's work. The amount on hand
at the end of the month, however, was Zss than that of the
month preceding—a fact which shows a healthy and active
trade.

- e

Electric Exhibition in New York. ¢
The Operator, a paper devoted Lo telegraphic matters, sug- ELBORNE'S APPARATUS FOR UPWARD DISPLACEMENT

A shaft extending across the plane has a pin which pro- |
jects into a hole in the cap; by turning this shaft the cap is |
moved in one direction or the other as may be required. ‘

When all of the partsare in the required position they |
are made fast by turning the thumb-screw that bears upon
the back of the iron.

This invention has been patented by Mr. William Steers,
of Sherbrooke, Canads.

MACHINE FOR RIVETING THE TUBES OF GALLOWAY
BOILERS,

Messts. Gallowsy & Beckwith, of Manchester, England,

bave constructed a simple and effective machine for riveting

gests to American scientists, in view of the forthcoming ex-

hibition of electricity in Paris, that arrangements be made| Workingon this prineiple, the objections above mentioned
for a similar exbibition in this country, at an early day,  are inapplicable, and the results are fairly satisfactory. Onpe :
subsequent to the Paris Exlibition. America bas, long impediment, however, is the slight diffusion which takes
ago, taken the lead in clectrical research and invention, and | place at the line of contact, but this may be partially re-
such an exhibition in this city, the metropolis where Morse ' medied by using a modification of the menstruum. OFf the
lived and died, or in Philadelphia, the home and final rest- l group of tinctures prepared by maceration and percolation,
ing place of the immortal Ben Franklin, would be pecu- | the following proof spirit tinctures were made: Tr. surantii,
liarly appropriate, and, we believe, profitable. The quad- | calumbs, cinchonse, cinnamomi, lupuli, rhei;and with reeti-
ruplex, the telephone, the phonograph, the microphone, and | fied spirit: Tr. aconiti, and zingiberis (fortior). The quan-
the photophone have all been invented, or have come into | tity prepared of each was one pint, and in those made with
use, since the Centennial Exhibition, only four years ago, | proof spirit, spec. grav. 0-920, T used spirit having the spee.
and, with the wonderful possibilities of even the next twelve grav. 04915, made by diluting the requisite quantity of rec-
months, we might say thatsuch an exhibition in America | tified spirit with distilled water to 19 ounces instead of 20,

the conical tubes of the Gal-
loway boiler.

In theengravings, from An-
nales Industriclles, the walls
of the boiler are indicated by
A, and the tubes to be riveted
thereto by B. Through the
cast iron blocks, C and C’, at
the ends of the tube, the
shaft, D, passes, held at the
top by the gear wheel, E, at
the bottom by a nut. Tbe
conical extension of the shaft,
D/, is surrounded by a cast
iron sleeve. Bythelever, N,
the sleeve can be locked in
any desired position, A hy-
draulic riveter is pivoted be-
tween the jaws, F and F, at
the lower end of the sleeve,
the upper end of the riveter
being held by the rods, H,
pivoted at the upper end of
the sleeve. The inclination of
the riveter can be varied at
will by means of the screw,
K. Bince the die must be
adjusted to the diameter of
the tube to be riveted it is
oot attached to the piston,
but slides in the box, G, and
is beld in aoy desired posi.
tion by the screw, L. The
die rest, O, carries a die at
ench end, and is placed in
proper position by a work
man  within the hoiler, the
lower die being set over u

T -y

and adding 214 drachms ex-
tra of rectified spirit, thus
allowing for the contraction
of volumes, and for use of
the mixture imwmediately.
My mode of procedure is to
powdcl: the ingredients and
macerate them with the
whole of the spirit. spec.
grav. 0915, for the specified
time with occa sional agita-
tion; the supernatant liguid
isthen drawn off, the dregs
stirred up and transferred Lo a
cylindrical percolator, and al-
lowed to drop until the liquid
passes clear and bright; the
receiver is then attached, and
both the turbid and superns:
tant liquids retured to the
percolator, Instead of tying
a piece of muslin over the
bottom of the percolator, a8
is usually done, a cork is in-
serted  with o hole bored
through the center capable of
admitting a piece of ordioary
glass tube, above which 18
putan inch layer of coarsely
pounded glass to prevent the
orifice  becoming  choked.
Percolation being complete,
anothier half inch layer of
glass is placed on the top of
the mare to prevent (he float-
ing of solid particles. Huy:
ing removed the receiver aud
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rivet at the bottom of the
tube, und the upper 8o as to hold the bead of a rivet to be
completed.  The water reachies the piston, J, ufter l)mi-ilu.;
through the rotsting joint, Q, snd the tubes, R and 8.

FOR RIVETING THE TUBES OF GALLOWAY BOILERS, L3Ry
the open end of

would be not only a patriotic expedient, but an absolute | o ]
G oy . plece of glass tube two inches lo inserted rk,
necessity for the proper appreciation of the progress of | the other end of the tube being pro!;fouuny dmﬁinoméi?thn

electrical selence. flume 80 as 10 Joave ouly’s capills Q. : o e e




dia-rabber tubing communi.
e, containing distilled water,
f water being thus obtained.
filled with water und adjusted
lamp attached to the lower por-
hen aslow and steady flow of
; after the lapse of an hour and a balf,
'ment. will have been effected, the water
ly above the mare, and with it will
e d the retained tincture, which forms a
tum upon ts surface.  On dipping a glass rod
rstratum and applying it to u flame, the dis-
( ros nearly as readily as the pereolated
portion, Indicating its comparative strength of spirit.
Nevertholess, diffusion will have taken place 10 a slight ex-
tont, and is perceptible by the gradual shading off of the
highly colored tincture into the water beneath it. To fioish
off the tincture, its measure was brought up to 1914 ounces
by the addition of the requisite quantity of surface liquid
fro percolator, the product filtered, and made up to a
pint with proof spirit. Thus having measured the product
of percolation, I know exactly how much surface liquid
0 ~off to bring the moensure up to 1015 ounces,
whieh is done by means of a glass siphon, and having mixed
the two products, filtered by the sutomatic method through
u thin 8-inch paper, and made up toa pint with proof spirit,
1 bave produced a tincture prepared at a comparatively

small loss.—Pharm. Journal.

—_—————vr——
' Large Yields of Grapoes.

The vineyards of the Napa Valley, California, averaged the
past year about eight tons of grapes Lo the agre.  In one
instance (hree acres of Malvoisies yielded ten tons to the
acre. The grapes were sold for $25 a ton. Twenty-cight
aeres in San Joaquin County produced 800 tons of grapes,
of two sorts, Mission and Black Prince, the average price
_of which was $27 a ton. Choice grapes grown on moun-

tain sides brought $30 a ton. In both these cases the vines
were old. A yield of ten tons tothe acre from three-year
old Sultana vines is reported in one instance in Sulano
County. The Sultana is a seedless grape, in high repute for
raisin-makiog. Lo C.

AxoraErR Brussers Exmisrrion.—It is stated that in
consequence of the great success of the Belgian National
Exhibition, two projects are now under discussion—one for
holding at Brusselsin 1883 or 1884 a Universal International
Exhibition, and the other for organizing a Universal Inter-
pational Educational Exhibition.

O

NOVEL STEAM BOILER,
The special feature of the new boiler shown in the accom-
panying engraving cousists in the transverse water tube in
the fire box. Tts obvious effect is to aid mate-
rially the raising of steam of high pressure in a
short time. The boiler may be set vertical or
inclined, the latter position Dbeing preferred
This boiler is the invention of H. Berchtold, of
Zurich, Switzerland. The illustration is from
the Allgemeine Zeitschrift fiir Textil-Industrie.

— - -
MECHANICAL INVENTIONS.

Mr. John F. Garatt, of Spencer, N. Y., has
patented an improved windmill, so constructed
as to adjust itself to the force of the wind, the
sutomatic adjustment being effected by two
weights at dismetrically opposite sides of the
wheel which are acted on by centrifugal force.

Mr. Gavin Telfer, of Detroit, Mich., has
patented a combined bammer and screw-driver
which is simple and convenient. It consists of
a hammer containing an adjustable screw-driver
in the lower end of its hollow handle,

t An improved sash lift and automatic sash lock,
which locks the sash automatically as soon as
the same bas been lowered to rest on the sill, but
unlocks it as soon as pressure is applied to the
1ift for the purpose of raising the sush, bas been
patented by Mr. Willinm W. Sweetland, of
Edwardsburg, Mich.,
|I§ An automatic attachment to Inthes for culling
rubber and other rings has been patonted by Mr.
Joseph T, Ridgway, of Trenton, N, J, The ab-
Jeet of this invention is to maoke the lnthe work
more guickly and accurntely by substituting
automatic mechanism for mechunism operated
’ by hand, thereby increasing und Improviog the
product of the lathe and diminishing the cost of

Scientific Amevican,

tric cirenit, has been patented by Mr. Lumbert F. Fouts, of
Greenfield, Towa.

BOTTLE COCK FOR EFFERVESCING LIQUIDS.
In using aerated water, champague, or other effervescing
liquids, especinlly in sick rooms where small quantities are

e . S et

IMPROVED BOTTLE COCK FOR EFFERVESCING LIQUIDS.

required in frequently repeated doses, it is undesirable to
open a fresh bottle every time, and quite impossible to pre-
serve for any length of time the briskness of an opened bot-
tle. To meet such eases the simple apparatus shown in the
anunexed engraving has been devised. It cousists of a hol-
low corkscrew mounted upon a little stand, and so arranged
that the outlet may be opened by a slight pressure on a

lever. The corkscrew is passed through the cork and the

»
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I the product,
T An improved water and steam wheel has been
3 patented by Mr, Thomns R, 8immons, of Houma,
I;l La. The inventor uses ¢ wheel that consists of
] s hub provided with wings that extend to an NOVEL STEAM BOILER,
l outer inclosivg cylinder, the wheel belng fitted
't on a shaft contained in s chamber through which the fluid ; bottle inverted on the stand. The pressure of the gas in the
: passes % : ' : et | bottle insures the delivery of the liquid, and vone of the
- M« "" l' H. Bcott, A. G. De Pontes, and H. E “_,\ man, | gas can escape until the liquid Is all drawn off. Thus the
5 of Crown Point Center, N. Y., have patented a machine for | effervescent quality of the wine or water Is preserved to the
i ' anfling wo d fiber forpaper pulp. The inveotion consisws | end no matter how slowly the liquid may be used. Obyi-
' in & novel knife and the “"f"‘l“-l""“ thereofl with a revoly ously the device is also serviceable n saving the trouble and
g ing head for cutting wood fiber to be used ln making paper | waste incident to the common method of uncorking bottled

»

puly

' lquids of thus character.

An improved electric alarm, which s designed to be m'
off to give a continuous warning by the breaking of an elee- |
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RECENT INVENTIONS.

Mr. William C. Beattie, of Taunton, Mass., has patented
| an improvement in butter dishes, which is applicable to all
kinds of analogons covered dishes, such as pickle casters,
| Jewel cases, sugar dishes, buking dislies, ete, The object
of the invention I8 to provide a neat und tasteful means for
ralsing and suspending the cover in elevated position above
the dish.

In an improved boot heel, patented by Messrs, Riley D.
Plunkett and Jason P. Rolling, of Little Rock, Ark., the
heel ts made detachable and attachable, Both the sole and
heel have Lioel plates, which connect by dovefail tongue and
groove, und are maintained in mutual engagement by s sin-
gle screw,

An improved gatherer and ruffler for sewing machines
has been putented by Mr James B. Farrar, of Wilmington,
N. C. Tt gathers a piece of fubric either at its edges or
throughout its entire surfuce, or will gather or shirr & piece
of fabric on a ground work, or gather one piece of fabric to
another, and at the same time attach a ribbon, tape, or braid,
at the seam, all in a single operation,

_—— e re—  — - ———
Egyptian Obelinks,

There are thirty of them at the present time scattered
over Europe. Rome has eleven, four of which are higher
than our New York obelisk. The highest of the Roman
obelisks, which is also the highest in Europe, stands before
the Church of St. John Lateran. The obelisk in the piazza
of St. Peter's is 82 feet 9 inches high. Both of these were
mounied on high pedestals. The pedestal of the St. Jobn
Laterun obelisk is 44 feet high, making the entire beight of
obelisk and pedestal 150 feet. The pedestal of the St.
Peter’s obelisk is a trifle less than 50 feet high, making the
whole height of the monument 132 feet 2 inches.

o

The Egyptian Obelisk now In New York.

At a recent meeting of the New York branch of the Uni-
ted States Naval Instigute, held at the Brooklyn Navy Yard,
Lieutenant Commander Gorringe described the means em-
ployed to remove the obelisk from its site in Alexandria to
the United States, His remarks were illustrated by models.
The obelisk was buried, he said, to a height of nine feet
above the pedestal in a mass of déris and sand. The age
of obelisks can be determined with considerable accuracy
by the depth of the surrounding accumulations. There
| were two plans to choose from in removing the obelisk from
its upright position. One wus by securing the segment of
a huge wheel to the obelisk, with two guys fastened to the
shaft behind. Then the obelisk would be tilted so as to
throw the weight on the guys, and excavations being car-
ried on under the base it would slowly turn over. This was
the simplest plan, but asthe nature of the ground was un-
known, and as rocks would very likely render the excava-
tion difficult or impossible, the idea was adopted
of mounting the obelisk like a cannon upon a
kind of gun carriage. This carriage was made
in Trenton and taken to Egypt in pieces. The
obelisk was carefully incased in timber, and
four derricks were erected. The iron plates of
the trupnions, weighing six tons each, were
hoisted into place on the sides of the obelisk
and bolted together by bars running across,
being also supported by rods running up and
down. Then the carriage was placed under-
neath, and the trunnions just fitted into the rests
on the carriage. The different parts were se-
curely fastened by bolts, then the obelisk was
lifted bodily and turned over of its own weight.
Trusses were placed on each side, with steel
bands running to the heel and end of the shaft,
in order to keep the obelisk from breaking in
two when suspended by the middle. It was
top-heavy, the part above the trunnions weigh-
ing four tons more than that below, and there-
fore came down upon the high cradle pre-
pared for it with & tremendous crash. Some of
tho timbers were broken, but special prepara-
tion had been made for this, and a kind of
cushion of timbers was ready to receive the
shaft.

Stacks of timbers were placed under the obe
lisk. When it was reonmboent It was lifted by
hydraunlic jacks, and the timbers were taken out
one by one until it was lowered to the level of
the pedestal, A deep pit or canal had been dug

readiness large vuough to float the obelisk out to
sen.  Hore a mishap ocourred which has been
wrongly said to have been maliclously eaused.
The caisson bad to go 210 feet to reach the sea.
It went 20 feet and then stopped. For the re-
muinder of the way it bhad o be pusbhed by a
pressure of 120 tons inch by inch to the sea,
Afterward it was found that between the ways
and the cradle were several pleces of iron and
stones, wnich probably found their way in necidentally,
The sea was very rough, and once the obelisk was sunk, but
it was finally towed seven miles and put in a dry dock. It
was laid diagonally to the keel of the ship, in the side of

of railway formed of 6 inch channel iron and 5 inch can-
0on balls the obelisk was moved forward, being turned when

balf way into the ship #o as to go parallel with the keel,

underneath, and a huge box or calsson was in °

which a large port had been opened. By the aid of a kind
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it finally Iny upon a bed on the very top of the keel.  Then
the port was closed up. The weather was good except for
three days of the voyngo, No dangerat all wasapprehended;
in fact Mr, Gorringe considered that such a rigld body
rather strengthened the ship.

NEW INVENTIONS,

An improvement in mowers has been patented by Mr,
Petor P, Coler, of Clyman, Wis. The object of thig inven.
tion i to furnish mowers so constructed that they may be
readily adjusted as front cut or rear cut machines,

A vehicle spring, patented by Mr. Fred. Schelp, Jr., of
Baldwin, Mo., consists in the combination with the
side bars and cross-springs of a sidebar wagon of
a medinn longitudingl spring passing under the
front and rear axles, aund connected with the body
by stay-rods, whereby a more clastic, easier run-
ning, and stronger spring gear is secured.

An apparently important improvement in well
boring apparatus has been patented by Mr, Edgar
P. Watrous, of Moravia, N. Y. The invention re
Intes to wells which are formed by sinking metal
tubes.  The tube is provided with a cotting edge
at the lower extremity, and is made to penetrate the
earth by rotation on its vertical axis, being fed to
its work by means of a screw-feeding arrangement
The rotation is accomplished by a hollow crank
joined to the top of a tube section through which
water is forced, the water being discharged from
the upper part of the tube section, to which is
attached a small chamber and spout.

In a machine for packing bran, patented by
Wm. L. Williams, of San Diego, Cal., a series of
stamps are fitted withina vertical cylinder in which they

Scientific Jmerican.

mere blurred and faint patches of light, apparently shout as
far from a point dinmetrieally opposite the sun, as A and
A' wore from the sun,  The eross In the Inner halo, as rep-
resented 1o the figure, addod much to the beauty of the phe-
nomenon,  The huloes were seen (1 nenrly noon, when they
disappeared, then they appeared again between 2 and 3
o'clock P, nearly ag splendid as tn the morning, but last-
ing only n short time, T. A. Wyne.

Bloomington, Ind,, Dee, 80, 1880,

[In nddition to the above, we have reccived letters and
aketehos from othor eorrespondents widely separated from

My, Wylie and from each other, who observed this splendid

METEOR S8EEN AT BLOOMINGTON, DEC, 30, 1880,

phenomenon. Mr, J. Mahr, of Suel, Minn.. saw it first at|

[JANUARY 22, 1881,

e

The most remarkable part of thisinteresting phenomenon
wits the appearance of a brillinnt inverted crescont near the
zenith, subtending from cusp Lo eusp wn angleof about 14
The colors were disposed in prismatic order and as brilliant
as those of the most beautiful rainbow I ever saw; the red
outside, towurd thesun; the violet inside. The mock suny
werealso strongly tnged with red on that side farthest from
the sun,

T'his beautiful celestinl spectacle, which almost every one
turned out to see, reached its maximum brillinoey about
noon, and gradually diappeared nbout 3 F.M.

1 am awure that the erossed eirele and mock sung are not
new, for1 remember having noticed a description
of nn appenrance of this kind in either the Sorex
TIFIC AMERICAN or its BUPPLEMENT, some years
ago, but the beautiful and brilliantly colored cres.
cent that so much enhanced the splendor of the
spectacle is, to me, new,

I should be pleased to keow whether this phe
nomenon was seen from other places, and whether
the like has been before observed.

F. 8. Davesronr,

Jerseyville, 111, January 1, 1881,

———— e G ———
Magnificent Parholia,
To the Editor of the Sclentific American :

At about 10 o'clock this forenoon quite a num
ber of our citizens observed a very strange, magni
ficently grand spectacle, never before seen by any
of the spectators, It consisted of two mock suns,
an arc of a rainbow inverted, and & balo of won
derful beauty.

The wind last night waspearly northwest. Yes
terday morning the thermometer indicated 25° below zero,

are reciprocated, while at the same time the entire series is [noon, and says it was visible throughout the greaterportion of | and averaged 15° all day yesterday; to-day, at the time of
the afternoon. Mr. C. Petri, of Hannibal, Mo.. sawit. Rev. |seeing the parbelia, it indicated 2° below. The sky this
. M. Richards, of Berlin, Wis., writes that he observed a | morning was clear, and the airsharp and crisp, with quite

revolved on its vertical axis to pack the bran in a bag at-
tached to the Jower end of the cylinder which is open.
The bran is fed to the bag through®a feed-pipe obliguely
joiring the side of the cylinder.

By novel and very simple details of construction a reclin
ing chair, patented by Mr. Phillip Herbold, of Galion, Obio, |
may be adjusted in different positions.

An improved aerial apparatus has been patented by Mr.
Frederick W, Brearey, of Maidenstone Hill, Blackheath,
London, Secretary of the Aeronautical Society of Great
Britain. The inventor makes use of a vessel or apparatus
the body of which is long and narrow, with tapering ends,
and of the greatest sectional area at or near the center of
gravity, in order to present the least possible resistance to
the air, and at the same time furnish suitable space for con- |
taining the motive power and other requisite machinery
and also accommodation for passengers., Two or more
lever arms are attached and jointed to the longitudinal body
at or near the front thercof, and the said arms arve vibrated
by suitable power, and give motion to flexible fabric,
whereby the apparatus is sustained and propelled. Mr.
Jobn F. Mackenzie, of 16 Hawley street, Boston, Muss,, re-
presents this invention in the United States. ;

In a speaking-tube, mouth-piece, and bell-lever patented |
by Mr. William R. Ostrander, of New York city, speaking. |
tubes and bell-Jevers for operating bell wires are combined |
in one apparatus, which effects economy in construction |
and convenience in use, The bell lever is pivoted on the
mouth-piece, and both are secured to the wall by a eingle at-
tachment.

Mr. William Winegar, of Chambersburg, 11, has pat-
ented an invention which avoids the necessity of special
supports for the wheels of grain drills, and provides that
cach wheel shall maintain a constant position relative to |
the bottom of its tooth for all changes in the position of the ‘
tooth by an antomatic adjustment. He combines with the |
hollow drill tooth a pronged wheel attached directly to
the side of the tooth and carried by the latter, which
clears the drill teeth of straw or other obstructions instead

of arranging such wheel between the teeth of the drill as has
beretofore been done, *

Correspondence.

R rar

o’clock, % ;

The night of the 20th and 80th was very cold (—15° by

Bix's thermometer) and windy. Tbe thermometer at 8
o'clock A M. —6°. The sky slightly hazy

The mock suns, A, A, were very large and bright, rival-
ing the sun in splendor, and they cast into the room well |
defined shadows, and their Hght on the wall was rather vel. |
sowish compared with the white Tight of the sun. These |
parbelia were at the intersection of the inner halo, A E A1,
and the horizontal circle, W W, This balo wus very dis-
linct, somewhat brighter at its summit, E, than on each side
of it. The diameter of the inner hulo, as roughly estimated
from the shadows cast by the sun and one of the parhehs,
was 42° or 43°. The second halo, BR B!, was not so
bright; it was surmounted by a brilliant colored arc of about
120%, with its convexity toward the sun. We could easily
distinguish the red, orange, yellow, and blue eplors. The
center of this arc was in the zenith, The parhelis at the
intersection of this halo and the Lorizontal eirele were per- |
fectly distinet—as bright as those usuully geen on the inner

similar phenomenon on the 26th ultimo, which surpassed
anything he ever witnessed of the same pature; and (o as-
sure us of the correctness of his dates has written a second
letter stating that the display observed by him should not
be confounded with that seen on the 30th ultimo. ]
.
The Farhelia.

To the KEditor of the Scientific American :

On the morning of the 30th ult., atabout 10 A M., a very
beautiful atmospheric phenomenon was observed at this

PARHELIA AS SEEN AT JERSEYVILLE, ILL.

place, suchas 1 never before witnessed, or ever found

| wholly described in any written work on the subject, 1

ninde a sketch of t on the spot, as faithfully as possible,
and herewith send you a rough though true copy thereof,
the relative dimensions and distances being preserved as
correctly as possible,  Thenight preceding was intensely
cold, the mercury falling 1o 20° below zero,

There gppenred, at the hour above stated, two very bril.
liant mock suns intorsected by n well defined, slightly iris

colored, bright circle, having the sunat 18 center. This |

cirele wasdivided into quadrants oy four vrillinnt rays of
white light, radiating apparently (*om the sun, Lwo hori
zontally and two vertioally; the horizontal rays intersecting

gl The parhelia, C C3, were perfectly white and some- | 1o mock suns, and extending some distance boyond, as
what fluctuating, €' the brighter of thetwo. D and D' were | shown in the diugram,

a slight breeze.

The parhelia or mock suns were bright and distinet and
in the usual places, namely, in the two intersections of a
strong and large portion of a halo, with an imaginary circle
parallel to the horizon passing through the sun. Each par
heélion had its tail of a varied yellow, red, and white color,
and in apposition to the true sun, that toward the east being
20 degrees long and that toward the west 15 degrees, both
narrowing to a poiot at the remote ends.

The mock suns were quite red toward the sun, but pale
or whitish at the side, as was the halo also. Still higher io
the heavens was an arc of a curiously inverted rainbow about
the middle of the distance from the top of the halo and the
vertex. The arc was as marked and distinct in its celors as
the common rainbow, yet somewhat wider.

The red color was on the convex and the blue on the con-
cave of the arc, which seemed to make 180 degrees in length,
ils center being 1n or pear the vertex. On the top of the
halo was a kind of an inverted bright arc.  This brilliant
scene was visible for more than half an hour.

Although it is recorded that quite a number of parhelin
have been seen, both in ancient and modern times, yet I can
find an account of but one similar in its appearance to the
one seen here to-day, from which I'bave copied largely in my
description, as they seemed s0 nearly ulike.

The other spoken of is found on page 320, of volume ii.,
of the Family Magazine, published in New York in 1835, by
Redfield & Lindsay. It is there stated that they were seen at
Lyndon, in the County of Rutland, England, at 11 o'clock
in the morning on the 22d day of Oclober, A D., 1721, and
were seen the following day, and again on the 26ih.

J. Ivor MONTGOMERY.

Sandwich, Il1., December 30, 1880,

Restoring the Dead.

Professor Fort has presented the question of premature
interments to the French Academy in a paper on artificial
respiration. One fact he mentions is, that he was enabled
to restore to life a child three years old by practicing artif-
cial respiration on it some four hours, commencing three
bours and a balf after apparent death. A similar case I
reported by Dr. Fournol, of Billancourt, who reanimated a
nearly drowned person after four hours of artificial respira.
tion. This person had been in the water ten minutes, and
the doctor arrived one hour after asphyxia. Professor Fort
advocates also the utility of artificiai respiration in order to
eliminate the poison from the lungs aud glands. The length
of time it is.desirable to practice artificial respiration in any
case of apparent death from asphyxin may be said to be
several hours.

B gmen o o

A Caso of Leucoderma,

Dr. J. H. Thompson, of Goshen, N. Y., writing to the
Medical and Surgical Reporler, states that there is a negro of
quite advanced age living in that village, whose case gives
an affirmative answer to the question, ** Can the Ethiopian
change his skin *"  He furnishes a unique example of the
rare skin affection known as leucoderma, or achroma, The
transformation: has been in gradual progress for several
years, until, at the present date, the man, formerly of typi-
cal negro blackness, has become of fair Caucnsion whiteness
in at least half extent of surface, Ho 18, us always happens
in leucoderma, piebald s rogards transformation, As an

extraordinary specimon of a dormatologleal lesi ndi-
vidual is a decided curlosity, o e




o P—

= e S

R bl b

g&ie‘utiﬂ American,

reflected from the plane portions of the mirror preserve their
parallelism and appear on the sereen a5 an image by reason
s, | of their contrast with the feebler {llumination of the rest of

the image.”
This irregularity of surface of these mirrors is brought

about by the peculinr processadopted in working them, and
| which was explained to us by Professor Ayrton,

The mirror comes from the mould as o disk with o plane

ays | surface, and before it (s polished this surface is scored in all

|

f light thus formed the image of
on the back of the mirror. The
hese mirrors: and value them
name which signifies mirrors
light, ‘the West, call them

- . (. 1l Wy
re oxceedingly rare. ' We only find men-

of them four times in the Comptes Rendus of the French
¢ ~ The first was presented to the

1 and by Person, and the fourth was exhibited before
ety in 1858 by Maillard. It is true that even so far
Brewster gave o theory of the phenomena of

r but his explanation was made on the basis
n of one of these mirrors which came from
t which Brewster bad never seen.  Finally, in
865, M, Govi read before the Academy of Turin
pers on very beautiful experiments which he bad

‘ ‘with three magic mirrors; this brings to seven only
‘the number of these mirrors which, up to that date, had been
“soen in Europe since men have begun to observe facts in a
 solentific manner. Therefore very few persons had seen
~ magic mirrors till the month of last April, when an English
physicist, Mr. Ayrton, professor at the Polytechnic School
at Yeddo, exhibited soveral of these mirrors, which he had
_brought with him from Japan. He experimented with them,
and very successfully, before a small audience in the labora-
“tory of M. Carpentier, He then left for London, and it will
probably be u long time before we again have the privilege
of seeing these marvelous mirrors.

In the meantime I received a visit from M. Dybowski, |-

my former pupil, who bad returned from Japan, where for
two years he had been the colleague of Professor Ayrton.
‘He brought back with him as objects of cariosity four tem-
ple mirrors—that is to say, antique mirrors; these are far
‘superior to mirrors of modern production, for the manufsc-
ture of these mirrors has beén nearly abandoned by reason
of the introduction of the silvered mirrors of Europe. We
tried them togethor; three were circular, and the thinnest of
them, which is a disk of 15'8 centimeters in diameter, was
found to be slightly magic.

To try such a mirror we reflect a sunbeam from its polished
surface on to a white cardbonrd, about one meter distant.

| directions with a pointed tool, and naturally it offers more
«8 | resistance in the thick than in the thin parts.  Thisoperation

tends to make a slightly conenve surface, but the renction of
the elastic force of the plate makes this surface slightly con-
vex; and this convexity Is more pronounced in the thin por-
tions of the plate than in those corresponding to the desigo
on the back of the mirror. This irregularity of form of sur-
face cannot be deteoted in diffused light, but it may, fn the
case of thin mirrors, produce the magic effect by the reflec-
tion of u very bright light, like that of the sun or of an oxy-
hydrogen jet. This is, indeed, the case with all badly
wrought metallic mirrors; thus a plate of silver may give
good reflected images, but on reflecting from it the sun's
ravs we will see on the image formed on a sereen all the
marks of the hammer which it received when it was being
flattened. It is really u true magic mirror, only its reflected
image is irregular and confused, while that of the wagic mir-
ror is regular like the design on its back.

'l'hoexpaimenuotGoviw—en made-to overthrow the
theory of Brewster and to establish that of Person. Though
these experiments are very interesting, I shall not here de-

But to obtain the very best effects we must illuminate the mir-

yor with a diverging peuncil of light; this pencil is made still |

further divergent by reflection from the mirror, because its re-
flecting surface is convex. We can now receive the reflected
rays on @ screen at n greater distance, and we at once see dis-
tinetly the magnified image of the ornamentation on the back
of the mirror. These ralsed designs appear on the sereen in
white on a dark ground. The image thus made by our mir-
ror was confused, beeause the mirror was not a good one; it
would have been sharply defined bad the mirror been prop-
erly made. I then knew of no means by which I could make
it give better effects

The means by which the mirror could bhave been improved
were first pointed out by M. Govi in the second of his two
papers to which we have referred. It is a consequence of
the true theory of magic mirrors. Tbe theory was not
reached at once,

Stanislas Julien has found in the writings of n Chinese
puthor of the twellth century of our era an explanation of
the wonderful effects of these mirrors.  The author supposes
that the desigos in relief on the buck of the mirror are re-
produced by deep engraving on the front, and then a finer

scribe them, because they bave already been extensively
published in the annals of science; I will only recall the last
(and the most curious of his experiments, that in which he
 beats the back of the mirror. The thin portions should heat
'more rapidly thaa those in relief; they will become more
convex, the irregularities in the form of the surface will be-
come more pronounced, and the magic effect will be in-
creased; it may even be thus produced in mirrors which,
without such treatment, are devoid of magic properties.

When 1 became acquainted with the papers of M. Govi,
| T proposed to M. Dubosq to associate himself with me, in
order, first, to repeat the experiments of the learned Italian,
and then to study generally the ioteresting pbevomena of
magic mirrors, in the hope of being able eventually to re.
produce them in his workshope, At first we had at our dis-
posal only the mirror brought from Japan by M, Dybowski,
and which gave confused images with the reflected solar
rays. These images beenme very shacply defloed when wo
bad heated the back of the mirror with a gas lamp, aud the
mirror gave very magic effects.

We then made a mould and reproduced this mirror, not
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mirror, and at the other by a flat plate of brass, having in
its center a stop cock, which we could attach by means of s
rubber tube to a little band pump. This pump could be
made either to condense or rarefy air, If the rubber tube
was attached to the pump, arraoged ns o condenser, a few
strokes of the piston sufficed to compress sufficiently the air
in the shallow ¢ylinder; the mirror became more and more
convex, the cone of reflected ray became more and more
open, and in the image on the screen the design on the back
of the mirror became more and more distinet,  Our Japan-
esc mirror, when thus treated, gave very fine images, aud
the copy which we bad made, and which gave no result as
ordinarily experimented with, now became a magic mirror
as perfect as any of those which Professor Ayrton bad ex-
hibited before us. A mirror in brass, nickel plated, on
whose back was soldered tin plate figures, around whose
horders were cut lines, became very magical by pressure,
and gave the design on its back in light surrounded by dark
borders,

This is what I call the positive image. We can also oblain
the negative image, or the inverse of the preceding one, by
rarefying the air in the shallow box. To do this we bave
only to attach the rubber tube to the pump arranged as an
ordinary air pump. On pow working the lathe the air in
the shallow box is rarefied, the mirror becomes concave, the
cone of the diverging reflected rays close up, the image of
the design is reduced in size, cbanges its appearance, and
becomes an image of the design on the back of the mirror;
but this now shows in shade bordered with bright borders.

These experiments require an intense light. A jet of coal
gas is insuflicient; but the oxyhydrogen light is sufficiently
intense. We intercept it with a screen perforated with a
small hole, so that the diverging pencil which falls on the
mirror may not spread too much. The mirror is mounted
on the top of a column, o that it can be made to face in any
required direction., The effects are most brilliant and the
best defined when we experiment with the rays of the sun.
When we expose the mirror to the beam of (he porte lumiére
it is generally not entirely covered by the light; in this case
it is best to use a diverging beam obtained by means of a
lens placed between the porte lumidre and the mirror.

Thus we have seen that we can now make copies of the
Japanese mirrors, some of which may be magical, but all
may be rendered so by making them covers of the shallow
box containing either compressed or rarefied air, This pres-
sure box and its mirror, made in the Japanese style, cer-
tainly torms one of the most curious pieces of apparatus
which is to be found in the cabinet of physics.

We shall not, however, stop here. One of these days,
while our mirror is magical under the influence of pressure,
we will take a cast of its surface, and then reproduce this by
means of galvano-deposition. This surface will have all the
irregularities of that of the magic mirror, and will produce
by its reflected rays the image of a design which no longer
exists on its back.—Journal de Physigue.

Artificial Indigo.

Mr. Adolph Baeyer, of Munich, has discovered that by the
action of sulphuric acid upon orthonitrophenylpropiolie acid
a new product may be obtained which is capable of being
converted into new coloring matters, or a dyestufl which he
calls “ artificial indigo.”

The author says: ** I take orthonitrophenylpropliolic acid,
and in the cold I mixthe said acid with sulphuric acid—say,
for instance, with from about ten to twenty parts, by weight,
of sulpburic acid of about 1'84 specific gravity 1o every one
part, by weight, of orthonitrophenylpropiolic acid employed.
In effecting the said mixture care is to be taken to avoid &
cousiderable rise of temperature above, say, 20" Centi-
grade. The mixture thus obtained quickly assumes a bright
yellow or orange color, and the reaction is allowed to pro-
ceed in the cold until & sample of the mixture, upon being
tested for the presence of orthonitrophenylpropiolic acid by
menns of glucose and alkalies, no longer contains any appre-
clable quantity of the said acid. The sulphuric acid mix-
ture thus produced is then submitted to the action of suitable
reducing or deoxidizing agents fu order to effect the conver-
slon into artificial indigo.

in Japanese bronze, but in ordinary gun metal. The first

*In practice I have found a great number of substances be-

and more highly reflecting metal is poured into the lines of | copy was roughly worked on the lathe, after the Japaness | longing to varlous classes of chemical compounds which sct

this engraving. On polishing the face of the mirror the
mugic effect is produced in the image by the grester reflect-
ing power of the fincr bronze,

The theory of Brewster does not differ substantinlly from
that of the old Ohinese.  The polishing of the mirror effices
traces of the operation of engraving, rendering the surfoce
the game throughout when lnspected: by ordinury Hght, but
this engraving s developed when the sun's rays are reflected
from the face of the mirror. But Brewster, who proposed
this explanation, was not nware that this reflecting surface
was really amalgamuted

This very ingentous theory was not known in France
when they began Lo take Interest in magic mirrors; if it had
heon It might have misled those who sought sn explanation
of these curious phenomenn.  The first French physicist,

Person, who had the opportunity of experimentivg with one
of these mirrors, W once gnve the true explanation of its
action. e satisfled hik own mind, by direct experiments,
thut the polished surface of the mirror was not regulurly con
vex It was s0 In all parts except lhnw('nrrr-lunlulhw Lo
the desglen on the back of the mirror “The rays,"” says he,

oflected from the convex portions diverge and give but o
foebly uminated lmage; while, on the contrary, the rays

muanner, in order to render it magical, but this was broken.

| The second was worked carefully on an optical grindiog |
| tool; the surface was then polishied and nickel plated, but it
wis not mugienl; but It nequired this property In o high do
gree when it wus heated, and It even retained traces of this
property after it bad beon repeatedly hoatod.  Soveral Jap
anese mirrors which wo have procured have glven nnnlo-
gous resulis,

We then engraved lettors on the back of 1ittlo rectangulur
Japanese mirrors,  On heating these the letters appearod in
black io the retlected image, When we eut lines around the
design oo the back of the mirror, heat rendered thom very
magical, for the design stood out framed In the black Hnes
which bordered the fgures.

Thus it is seen that heat is vory effeacions fn rendering
mirrors magical; but it is not without It Inconvenlences.
First of all, it injures the mirrors, which thus loss thelr
polish, especiully when they have been amulgamated; also,
the mirror is often not heated equally and the fmages nro
deformed. It occurred to us that the chango of curvature
which was required could Le obisined more uniformly by
means of pressure. M. Dubosq therefore constructed s

shullow cylinder of metal, closed at one end by the motallie

ns deoxidizing agents upon the above-mentioned new pro-
duct, and I may specinlly mention ferrons sulphate (green
vitriol, copperns),

“As an example of the manoer in which I prefer to con-
duet the aforesnid operation, I take the orange colored mis-
ture resnlting from the treatment of ane part, by weighit, of or-
thonitrophenylpropiolic acld with about from ten to twenty
parts sulphuric acid, as abhove described, and I mix the
sume with  solution containing about five parts, by weight,
of ferrous sulphate.  The mixture is then allowed to stand
ot the ordinary temperature until the blue color, which it
quickly assumes, is fully developed, and the dyestufl or col-
aring matter thus produced may be separated out of the muss
by dilutiog the result of the operation with water, by which
the new dyestull is precipitated, and way be flered and
washed.  The dyestuft is then ready for use. (

*The claracteriation of my new dyestuff or coloring mats
ter, prepared according to my above-described procoss, are

the following: The dyestuff or coloring watter resembles in

appearance vegetable indigo, and It oan be used In dys
o manner similar to it; but It s in & great part soly
aniline at an ordinary wemperature, and also (0 an aquesus
solution of sulphurons seid,” \ T
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NEW RADIAL DRILL,

';I:plem the hornets, and as they found the house well

We present an cograviog of a mdinl drilling machine re- | stocked with fies for food, they soon became familiar and
cently perfected by Messrs. Wm. Sellers & Co., Philadel- | barmless, devoting their enorgies to the exterminadon of

phin.  In this machine they have utilized the plan of belt | the flies.
driving so successfully employed on their other forms of
vertical drilling machines, They clalt a gain of from 15 to
20 per cent In the amount of work done by a belted spindle

B

MISCELLANEOUS INVENTIONS,
Julia A. King, of Sherman, Texas, has patented a cough

machine gs compared with radial deills in which the power | medicine consisting of & docoction of Indian pleurisy root
is conveyed to the spindle through a long train of gears; (Asclepias tuberosa), saltpeter, honey, and brandy.

and drills, oo, are sald to lnst longer, to be less likely to
break, owing to the smooth motion Imparted by the belt as

compared 1o that by gearing.  The swinging

arm carrying the drill spindle I8 hung, crane

fashion, to n long saddle; this saddle slides on
the face of a stout upright—Is, in fact, so long and
s0 well fitted as not to need clamping whon the
drill isin place. This saddle and arm is raised
and lowered by power, the mechanism for this
purpose being operated by a hand lever at
the side of upright. The saddle carrying the
spindle is moved out and in on the swinging bar
by a diagonal shaft operating a spiral pinion
gearing into a straight mck after the manner so
well known io the planing machines built by
Wm. Sollers & Co.  The spindle which ecarries
the drill passes entirely through its driving sieeve,
and hence has always the same length of bear-
ing; it is also very olose to the face of the swing-
fng arm; it has a quick band motion and an ad-
justable feed by power. This feed is novel and
has many advantages; it is stopped and stacted
instantly by a simple motion of a lever above the
band wheel in front of the drill spindle, The
feed obtained from one of the guide pulley shafts

is also adjustable through a wide range of gra-

dations, in two series, one for small drills, and a
coarser <eries to be used when the back gear is
employed, as when using large drills or when
boring. The spindle, although belt-driven, for
all sizes of drills under say 115 inches, is pro-
vided with back gearing for lurger sizes; in this
respect it corzesponds and acts as any back-
geared Jathe head used for the same purpose.
The back gearing of this machine is in a con-
venient position on the saddle and withio easy
reach of the workman. The spindle is counter-
balanced up.

The great advantage claimed is in the raising
and lowering of the swinging arm s compared
1o those machines 1n which this arm is fixed ot
one length, and to which the work must be set, In this
machine the work to be drilled can be elamped to a table,
provided or rested on the bed plate or adjusted on trestles;

in any case the work, when placed within range of the ma- |

chive, bas the spindle quickly moved to it by power and
the drilling doue with the least loss of time possible.

We learn that the makers claim many new features in this
machine, which they will protect by letters patent. They
make two sizes, one with 4 feet § inches and the other with
6 feet radius, each with power in proportion.

IMPROVED STEAM FOG HORN.

The improvements in the fog horn, shown in the eograv-
ing herewith, were suggested by Professor Holmes, their
objeet being to secure
greater force and regu
larity to the action of
the siren and greater
penetrating power to
the sound emitted.

It may be operated
by compressed air or
steam, which entersby
the tube, A. The valve,
B, is operated by the
lever, C, sdmitting the
sieam or air into the
chamber, D. AtE are
two slotted disks com-
posing the siren, one
rigidly attached to the
shaft, the other loose.
In its passage from the
chamber to the lurge
horn, G, the air or
sleam gives & rotary
motion to the free
disk, thus interrupting
the current and pro-
ducing the sound,
This instroment is said

to be very powerful,

It 15 made by Messrs,
Bautter, Lemomer &
Co., of Puris, and has
been wiopted for use

WM. SELLERS & C0’S RADIAL DRILL.

tracks, This plow is designed to be wade of wood clad with
iron to increase its weight, strength, and durability.

An improved cylinder for thrashing or hulling has been
patented by Mr, James . MeClang, of Sidney, Ohio. The
invention consists in constructing the eylinder with rabbeted
and recessed lugs to receive the teeth, and in constructing
the teeth with tenons or tongues, so that the teeth may be
reversed and replaced.

A combined cradle and carriage has been patented by Mr.
George F. Doyle, of Boston, Mass. The invention consists
in combining with the rockers of a cradle the axles of a
carriage, the axles being concaved to receive the rockers, so
that the rockers and axles may be readily attached and de-
tached.

STEAM FOG HORN.

automatic wagon brake for which letters patent No. 196,406,
| dated October 23, 1877, were issued to W. L. Whitman and
| E. Manes,
| A buckle, espacially adapted for fustening and securing
| rolled cloths and other goods that are put up in rolls, bhas
{ been patented by Mr, Calvin W, Polen, of Hazel Dell 111
The buckle is made of wire, bent so as to form a rectangu
[1ar frame, having two square loops and a central crossbar
that bas two downward carved hooks, and it has & double

Mr. Walter Bavage, of Crookston, Minn,, has patented an | pointed and barred wire tongue placed on the central ¢ross.
improved snow plow for removing snow from raflroad | bar of the buckle, the tongue points being pointed in the di-

reetion opposite to that of the frame hooks,

Mr. Louis W. Ott, of Indignapolis, Ind., has
patented an improved bedstead lounge which is
readily opened and closed and is not liable to
get out of repair.

An improved neck yoke has been patented by
Mr. John W. Barton, of Emporia, Kan. The
object of this invention is to provide an elastic
support within the peck yoke for securing and
holding the tongues of all kinds of vehicles, in
cluding reapers, mowers, and other machines,

Mr. Henry Thompson, of Brooklyn, N. Y., has
pnu-nlﬁl a venlilated can in which milk or other
liquid may be filtered and from which it may be
drawn free from impurities,

A bath box for the use of photographers and
others, by which the escape of poisonous gases,
to the njury of the operator, is prevented, has
been patented by Mr. James C. Macurdy, of
Boonville, Mo,

An improvement in patterns for close-fitting
slecves for dresses has been patented by Mary
A. Taylor, of New York city. In order to ob-
tain the required fullness for the elbow, slecves
bave heretofore been made in two picces with a
seam on the outer curve; but difficulty is expe.
rienced in joining the seam neatly on nccount of
the fullness that has to be gathered in the seam.
The object of this invention is to obtain a proper
fit with the requried fuliness for the elbow by a
pattern that can be readily sewed up at the
seams. The invention consists in a sleeve pat-
tern made in a single piece and formed with a
dart extending from one side toward the center
to form a short seam. that extends from the
lengthwise scam of the sleeve to near the point
of the elbow.

Mr. George P. Cole, of Johnstown, N. Y., has
patented a composition for cleansing marble,
etc., consisting of lime, whiting, sal sods, soft soap, fine
salt, emery dust, fish oil, and water.

Mr. Thomas Wherritt, of Cynthiana, Ky., has patented
an improved fire escape which consists in a swinging frame
carrying o windlass baving reel heads, u rope wound be.
tween the reel heads and of a length sufficient to reach to
the ground, a set of friction straps fastened to the swing-
ing frame and wrapped once or twice around the wind-
lass on ench side of the reel, and connected at their lower
ends to asleeve encompassing the rope, which sleeve is
provided with an adjustable friction device, which, bind-
ing with the rope as it pays out, regulates the tension or
brake action of the friction straps. .

Messrs. F. Parkerand F. Dumont, Jr.,of Jersey City Heights,
N. J., have patented o
case for key and stem
winding watches, the
object being to produce
light and inexpensive

D cases,

An improvement in
the class of fire escapes
adapted to be suspend-
ed from a window of
a building, bas been
patented by Messrs,
Robert Quintaville and
Theodore Lindberg, of
Brooklyn, N Y. Itis
more particularly an
improvement upon
such apparatus as con-
sists of a frame that is
designed to beattached
to a window sill, and
is provided with a
curved standard, from
which a basket or other
receptacle for persons
and goods is suspended
by means of a rope
running  through =a
sheave or pulley block.

An improved wrap-
per for glass bottles for
the purpose of ob

on the Freoch line of steamers from New York to Havre. [ A bhat ironing machine, so constructed that the shell can | viating the danger of breakage, and also for protecting the

e -+ @ - @ -
Domesticated ¥ornoin,

| be readily guided to all parts of the sides and crown of a
[ bat body, has been patented by Messrs, R. 8. Hedden and

A Western farmer has adopted an efficient but slightly | L. A. McCormick, of Newark, N. J.

risky method of ridding liis house of flics

He hins hung from

An improved wagon bruke hns been patented by Messes,

the ceiling of his parlor a nest of hornets, transferred bodily | W. L. Whitman, of Ringgold, Ga., and J. D. Igon, of James
from the woods.  The removal of the nest did not seriously | County, Tenn.  This invention is an improvement upon the { mals to prevent thelr siraying away, and to restrain their

lubels from abrasion or other injury by contact of the
bottles with each other or with other objects while being

handled or shipped, has been patented by Mr. Martin V.
Kacer, of 8t Louls, Mo.

An {mproved bopple of the kKind used for fettering ani
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casily eaught in the field,
Cl J. Gustaveson, of &lt
The improvement consists in
the ends of a chain by simple

Mﬂchm
nts the American iguana crossing

'w«mm»mr-mma s the Harlem ut High Bridge,

up surface of the water, without sinking below it
This wonderful performance was witnessed by Mr. John G.
Boll, the well known naturil-
ist and former companion of
~ Audubon.  Mr. Bell states
that as he was approaching
~the river he came suddonly
- upon the reptile, and alarmed
it 5o that it sprang into the
- river, but instead of sinking,
“to bis surprise, it rushed
along over the water, making
~its claws go like lightning, so
- that he could not see them,
~and thus keeping the whole
body above the water, It
~made quite a foam behind,
‘and inabout two minutes was
‘over the river, up the bank,
and out of sight. When it
is remembered that this ani-
mal weighs from five to ten
pounds, and bas slender claws
-ltud"'lor tree-climbing, the
wonderful character of the
performance will be appre-
ciated. It is from four to
five feet long, and its general
coloris green shaded with brown. It basastrong and distinct
crest running along the whole length of the back and tail, and
a large dewlap or pouch under the throat, the edge of which
is attached to a cartilaginous appendage of the bone of the
throat, The tail is very long, slender, compressed, and
cavered with small, imbricated, keeled scales. It hasavery
formidable look at first sight, and when irritated it puts on
a very menacing appearance, swelling out its throat pouch,
erecting the crest on its back, and lashing its tail about with
great violence. It is, nevertheless, a harmless creature, un-
less laid bold of, when it bites with considerable force. Al
together the oceurrence is a most remarkable one and entire-
ly antagonistic to the supposed babits of the animal.

FRESH-WATER mum

Our engraving represents the Limnocodium sowerbii, the
fresh-water medusa, recently discovered in the Victoria

Regia tank at Regent's Park, by Mr. Sowerby, the Secretary
of the Botanical Society. Our scien-
tific readers will observe in the struc-

Scientific Amevican,

the transpiration of plants sugments in proportion to its
intensity. Consequently, under equal conditions, transpira-
tion reaches its maximum shortly after midday.

(8.) Light favors transpiration only in the portion which
absorbs it through the coloring matter of the organ.  Con:
soquently, under equal conditions, the organ which has the
decpest color transpires most, and transpiration is most
netive in that partof the spectrum in which the light is most
absorbed,

(4) The luminous rays which are absorbed by the color-
ing matter of an organ alone favor the transpiration of
such organ. Then, conditions being equal, the transpira |

IGUANA CROSSING CHAGRES RIVER ON THE SURFACE.

tion of a colored organ will reach its minimum under the
influence of a light of the same color as the organ, and its
maximum under the influence of a light of complementary
color.

>
——

5 NATURAL HISTORY NOTES.

Digestion in Plants.—Dr. Lawson Tait has recently been
investigating anew the structure and digestive principles of
pluots.  While he has obtained complete proof of the exist-
ence of a digestive process in Oephalotus, Nepenthes, Dionwra,
and the Droseracem, he entirely failed with Sarracenia and
Darlingtonia. The fluid separated from one of the sundews
(Droseva binata) he found to contain two substances, to which
he gives the names *“ droserin " and ““azerin.” Dr. Tait con-
firms Dr. Hooker's statement that the fluid removed from
the living pitcher of Nepenthes into a glass vessel does not
digest. A series of experiments led him to the conclusion

that the acid must resemble lactic acid, at least in its pro-

perties.

55

The glunds in the pitchers of qunlhu he states to
be quite analogous to the peptic follicles of the human stom-
uch; and when the process of digestion ix conducted with
albumen, the products are exactly the same as when pep-
gine is engaged. The results give the same reactions with
rengents, especially the characteristic violet with oxide of
copper and potash, and there can be no doubt that they are
peptones, )

How Fying fish Fly.—Apropos of an article on this sub-
ject in the American Naturalist, Prof. D. 8, Jordan, the
well known ichihyologist, gives the following statement in
rogurd to the behavior of the Jarge flying-fish Erocatus cali-
forntous : This fish flies for u
distance somelimes of nearly
n quarter of n mile, usually
not rising more than three or
four feet. Its motions in the
water are extremely rapid,
and its motive power Is cer-
tainly the movement of its
powerful tail in the water.

movements of the tail are
continued for some scconds
until the whole body is out
of the water. While the tail
is in motion the pectorals are
in a state of very rapid vibra-
tion, and the ventrals are
folded. When the action of
the tail ceases, the pectorals
and ventrals are spread, and,
as far a8 can be seen, held at
\ rest. When the fish begins
— to fall, the tail touches the
water and the motion of the
pectorals recommences, and
it is enabled to resume its
flight, which it finally finishes by falling in the water with
a splash. When on the wing it resembles a large dragon-
fly. The motion is very swift; at first it is in a straight
line, but this becomes deflected to a curve, the pectoral on
the inner side of the arc being bent downward. It is able
to some extent to turn its course to shy off from a vessel
The motion seems to have no reference to the direction of
the wind.

The Use of Chlorophyl in Vegetabie Growth.—This ques-
tion appears to be as yet by no means definitely settled.
Pringsheim, it will be remembered, recently suggested that
chlorophyl was chiefly of use as a screen to protect the sub-
jacent cells and their contents from those rays of light which
would be adverse to the secondary processes that have been
distingnished as growth. Bat Dr. Gilbert, in his recent
address to the Chemical Section of the British Association,

| points out that the plant may receive abundance of nitro-
| gen, may produce abundance of chlorophyl, and be subject

to the influence of sufficient light,
and may yet not assimilate a due

ture of this unique jellyfish the excep-
tional characteristics which distinguish
it from other meduswe, as pointed out
by Dr. E. Ray Lankester in his report
to the Royal Society, at a recent meet-
ing of the Society; where also Mr.
Sowerby showed a number of living
specimens which he had kept in con-
finement, and mentioned some of their
peculiar habits. If the water is not
kept up to a8 temperature of about 85°
Fal., the animal falls to the bottom of

amount of carbon. He shows that the
presence of a due supply of potassium
salt and of suflicient available nitrogen
is necessary for the proper assimilation
of carbon by plants. The amount of
carbon assimilated evidently does not
depend on the protective power of the
chloropby! alone, nor on its chemical
action. In connection with the color-
ing matter of leaves it has been ob-
served that the leaves of the Virginia
creeper change to the well known beau-

the water and remains torpid until the
temperature is raised, when it again
becomes active. He has also observed
the meduse feeding on the daphnia,
which abounds in the same water.

The diameter of the disk of the me-
dusa does not exceed onethird of an
inch. Dr. Ray Lankester, to whom we
are indebted for the sketeh from which
our illustration is engraved, states that
it is the only medusa which inbabits
fresh water, and must have been iotro-
duced with tropical weeds from the
West Iodies. —Graphic

L — e ——
Influence of Light on the Trans
piration of Flanits,

The Comptes Rendux of the French
Academy gives the following résumé
of a paper, by M. H. Comes, on the
transpiration of plants, being the re-
sults resched after numerous experi
mental researchos

(1.) The emission of aqueous vapor
which takes place in plants is submit
ted not only to the action of the physi-
cal agonts which fnfluence the ordinary
evaporastion from u free surface of
water. but also to that of light Con-
under equal counditions, a

more under the setion

of it tha does 1o Mrkness

i "l ctiot sertod h) light on

tiful red bue sooner on walls exposed
to the north and east, and that if the
weather be wet durivg the time when
they usually change color the red tint
is only sparingly developed.

Influence of Colored Lights on Ani-
mal Development.—M. Yung, in a note
to the French Academy (Comples Ren-
dus, p. 440), gives some of the results
obtained by him in his experiments on
the action of colored lights on the de.
velopment of animals. Eggs of the
squid and cuttlefish, laid at the same
time, were put into vessels in which
the water was regularly renewed.
These vessels were placed in glass
bowls of the same form, but lurger,
and the intervening spaco was filled
with different colored liquids. The
upper surfaces were covered with thick
cardboard, so that the eggs received
light that was nearly monochromatic.
Under such conditions the eggs deve.
loped unequally, as had proviously
been found the case with the oggs of
the frog, trout, ete.  The development
was stimulated by violet and blue
lights, but retarded by red and green.
Yellow light, in its action, came ness-
est (o white. In experimenting with
the beautiful ascidian Qg b*

FRESH-WATER MEDUSX AT THE BOTANICAL GARDENS LONDON.

lie, M. Yung found that those
which were reared in vossels

On rising from the water the |

' e e -




Yo violet light grew more mpidly and developed into much
more vigorous individuals than those reared under other
colored lights. These results, taken in connection with the
like ones obtaived by M. Serrano Fatigntl on iofusoris,
seemy to show one general ohuracter for nquatio animnle.
It now remains to be seen whether terrestrial animals are

Scientific dmerican,

but it is also known that 39 per cent of the storms—a numbe
not to be overlooked—are originated upon the Atlantic itself,
and that besides only 50 per cent of the storms observed on
the Atlantic arrive st Europe. The dircetion whicl the
atmosphieric disturbances show in America, before they
arrive at the const of the Atlantic, can be no secure basis for

conclusions regurding the further course of these disturb-
ances and the phenomens connected with them. Even if
e the olwersations on the European and American consts were
TRANBACTIONS 0"::' AMERICAN SOCIETY OF to be combined, a relinble prediction of what will happen on
IN) lfl the th of Movember the ooean will be impossible.  If, therefore, meteorological
The above named publieation for the mon obwervations shall bave a real benefit for our mariners, such
contains some important papers. observations must not only be made on the coast, but alko
“Thc subject of SRt at. on o8 the Atlantie ftself, and Mr, Hoffmeyer proposes to erect
WEN STRAING IN BIMPLE TRUBKES "\\‘l‘l‘l for this purposen regular meteorological service, the stations
INOLINED BOOMS, of which are situnted upon the ovean—i. ¢, upon islands
ix ably diseussed in o paper voad by Mr. Eloathan Sweet, | )0 1o hotween the two continants.  These stations should
Jr., at the lwclfll; aunual mn\'vlulllam of lllt; loci:ly- ':I‘:‘: be connected by telegraph with the continents, so that
May 95, 1850 Mr. Sweel, in this paper, aims ot greater s on Juland, Teeland, South Greenland, and the Azores
directness and simplicity ‘“' the :i'"-"l‘"““"' "“l::“:""lj""'l "'"I" may bo brought into communication with the European
has hitherto been attained; and he asserts that the BI04 e e a0 the Bermndas with North America.
books bithierio published hase theirsolutions of the problouis | yy o) these stations are very distant from each otber,
relating to this class of trusses upon a false assumption. | the meteorologieal observations made there will, on account
This assumption is, that as a moving lond passes oyer the | of & meteorologicnl peculiarity of the Atlantie, be of value
panels of a '-"“*“-(l"“c" l“:“"l i fully ":“"r"‘:hl'c{“m’ the ndfa | pon Drdioting the weather and atmospherie disturbances
ocent lrlnnglo in advance bears any part o ¢ load. which wil ur between these stations.
 [n trusses with a single system of triangulation, or those )l'r.' Hoﬂ:x:\'er. by daily constructing synoptical maps,
in which the web strains of any panel pass to the abutment | g, vorod that the barometric mivima io the atmosphere
through the web members of the adjacent pavel, this assimp- | o000 o upon the Atlantic have a tendency to approach
tion is obviously t‘l’f-Ozll‘OllS. for the instant the he:.ad of the Greenland and Iceland on the one haod, and the Azores on
lm.ul passes a panel joint of such a truss a p:m.o( it is l‘rnns- tho ofher, while from the laiter to the Bermudas may be
mitted by the floor system to the adjacent triangle of the | ;1o ohserved a high pressure of the air and fine weather.
same system.” Even a slight change taking place at this part of the ocenn
With this proposition l"" view, :h";_“‘“‘h?r proceeld‘s l'"h' predicts almost to  certainty great disturbances it the other
et s et <ot 0 Sl e o T oot s, s 1 108
T Y e y : * | meyer, forces the depressions of the atmosphere to take a
By 'bi“l‘noartx; hoe is nt‘:k;“!;) s:;lnl‘ll{{d‘h,: f‘f‘n::ﬂmd‘(!\;(;‘i:?:;; | certain direction and influences their velocity of movement
50 considerably as to jusily the wisaom o L i high degree. Therefore it is absoluteh‘ necessary 1o be
the panel length as the unit of length, and to determine the nl::(:unl‘l:lc‘dl:\'lth these atmospheric maxima which‘) prevail
A thuurl_ug s :‘ .u.niv Dﬂlll:'! ?m? X ?y_mlfd:, o upon the ocean, and they can naturally be observed only
complex expressions than have been heretofore required. upon the ocean itself—i. e, upon those islands mentioned;
A DISCUSSION UION INTER-OCEANIC CANAL PROJECTS, therefore observations made there, in connection with those
referring to former papers which have appeared in the | made on the coast, will be perfectly sufficient for all practi.
Tronsactions, togethor with additional information obtained | eal purposes, Mr. Hoffmeyer hopes, proceeding upon this
by recent surveys in Nicaragua, by Mr. A. G. Menocal, | basis, to perfectly trunsform our meteorological service, and
throws much light upon curreént questions relative to the | to enable our scientists not only to predict the weather for
problem of communication by means of canals between the | a day or two, but for a longer period of time. The import-
Atlantic and Pacific oceans, As an abstract of this paper | ance of such predictions for the transatlantic navigation is
cannot be given without reforence to the papers eriticised in | evident, The synoptic maps will enable the ships leaving
it, we can only ginnee at one or two salient points.  One of | the ports to enter regions which are subjeeted to great atmo-
these is ably taken. In speakiog of acanal onthe Nicaragua ' spheric changes, and to choose those ways which, during a
route, the time of travsit ought to be estimated not as though | certain time of the year, are the least exposed to danger;
the whole distance were canal transit, but the transit ought | they will give important iuformation about the condition of
to be separated into its component parts, 1o wit: ** Canaliza- ' the monsoons near the Azores, which are much more irregu-
tion, 62 miles; S!ack water naviga.llot.:. admitging nearly | lar than they are genemally supposed to be; and they will be
ocean speed, 63 miles; and lake navigation, admitting ocean | valuable for the owners of vessels in making it possible for
e, eaton, b sttt vy sk el £t | 355 FSTings ey WEOHE SN el AR
] s, be T B r. Hoffmeyer's Ia a m o the
mmasgbi‘: some ‘;ngincel:sz. i:ldc;i. it t.;oll::l be a;r(;g;n:»lished 3 m;tleomlnguralbins:;utions :lf‘k Europe, u;d necessary steps
ours, the trapsit including a lockage o eft. | will probably en to e n practical use of the sug-
The practicability ?f wiilizing the chavnel of the river gestions of this gentleman, as the resolutions, taken April 3,
Grande is another point strenuously urged by the writer in | 1580, at an assembly of the presidents of the German meteo-
fa;![)lfn:(:’be rhicangul" gtfh l 3 Sl e rological ;t:(liiogs aht‘:lxgn!;rurg. highly recommend the sug-
of meetings ¢ annual reports of the Board | gestions e by Mr, Hoflmeyer,
of Direction, Committes on Finance, the report of a Com- —_—— ———eatro—
mittee on a Uniform System of Tests for Cements, and a Paper Pulp from Wood,
list. of t.nembcn. with additions, changes, corrections, and | The following interesting description of the process of
resignations, complete the GOD“':"”. : making wood pulp is from an account of the opening of the
m:’(:: C;x:::;ﬁu:n“?ﬁ:(r::i‘(;ei;.-ix::s r;m'ksl only a li)rlc‘: 'l;lho';“:)lll Plu(xll;;:;z:pcr C:dmpnny's establishment published by
’ sxtensive series of papers received | the Thorold-Post, Canadn; »
from different parts of the world bearing upon the subject, |+ The wood. four feet in length and of any thickness, is
stating that they will commence an interchange of views | hrought In at the basement, placed in the barking-jack (one
::dﬁnt the present winter, and anuouncing that they will | stick at a time), where two men, with draw kuives, rapidly
e eavar to complete their duties on or before the date of | pecl off the bark. It is then conyeyed by the elevator to the
€ next annual convention. first floor, suwed in two foot lengths with crosscut saws,
W I T O - 2 passed on to the rip raw, where it is slabbed (that is, a smull
Meteorological Observations by Telegraph. portion of wood on oppesite sides laken off), to permit it rest
Mr. N. .Hot!meyer, of Copenhagen, observes that “in | ing firmly in the grinding engine. It is then passed to the
meteorological prognoses we eannot expect n scientific cer- | boring machine (an upright one and a half inch auger, with
fainty; these prognoses are based npon empirical suppo- | foot attachment driven by power), where thoknots sre bored
sitions, and are, therefore, subjected to all possible errors | out. The wood is then pluced in racks of the same size as
which may be caused by that method.  Solong #s the causes (the receptacle in grindiog eogive and earried out to be
and the real nature of meteorological disturbances have not ,ground. The grinding engines are upright, and receive atn
yet been expluined, so Jong ns we are ozly able to know the filling one twentieth of & cord of wood. The wood is placed
:::;nd no::)be wh_vl so; n:)c:‘mn.(lu::k'nl‘plmnmu-'-t:n; u; |uu;§ n ‘ in a rcc;‘p‘u'lc. nn;‘l by a '-limple. varlable, automatic feed
exact obsery Tvatio ¥ of the storms which by tele- | process is pressed flatwise between two outward revolving
::z:: I-ll::lnum‘m:-: frum.nm.'cmnll 1o unother, will be of | rolls, composed of solid emery, which are flooded with a
o ue 1o the mariner ™ spray of water, carrving off the fibrilized pulp in a strea
This observation, bowever, is connected with greater dif- !tllmoigh revolving M‘.l’l.‘t:hf 1o the lll’lk or u'uﬂ:hm ‘ln ﬂ::
ficulties than bas been bitherto supposed.  Mr Hoffmeyer 'basement. Tt is then pumped up into a vat that forms
has, during a period of 21 months, made the closest investi | part of the wet machine.  In this vat is conslantly mvolvlng
gations In regard 1o the stormy and winds on the Atlaniic " i large cylinder faced with fine brass wire cloth, which pieks
Ocenn, nnd he l'numtuln« that the conditions upon which | vp the partieles of pulp out of the witer wnd pluces them on
these meteorological phenomons depend are so bighly com: | the felt (un endless piece of woolen goods which mukes

influenced in the same way

R e .

pliested that the telegesphic reports sent by the ** Herald
Wenther Department” from America to I':ur-n'u'—nlihnllull
being a proof of the energy and ability of Mr, Bennett—
hiave an imaginnry vialue anly

It has been proved that the atmospherie disturbances
usually move in the same direction across the ocean ns
across the continents, viz., from west to enst, and that about
61 por cont of the storms which we hnve Lo eneounter on tha
Atlantic bave arrdved there from the American continont;

ibutm-en rolls, for different purposes, o continual eireuit of
Cthe wet machine).  On the oylinder Is turoing o heayvy roll,
called the conchn; between the two, where they meet, the
ix-ylimhvr leaves the pulp, with most of the water pressod
from it.  The pulp now mukes ity nppearunce on the felt
{above the concha roll in a beautiful sheot, thirty-eight inches
in width, and is eardied along In n steady flow o distance of
about cight feet, where it passes botween (the water here
ogain belog pressed from it) but not boyond two heavy roll-

[JANUARY 22, 1881.

ers, the upper iron, the lower wood; it adbieres to the upper
roll, which is constantly turning, wrapping it up, snd whey
a sufficient thickness is attained, is cut off by a knife being
pressed to the roll, attached to the mnchine for that purpose
It now leaves the roll in a thick, white sheet, 56 x 88 inches,
which I received by the boy in attendance on a table can.
venlently attached to the machine, and folded into sheets
14 x 26 inches. It Is then placed on scales until the weight
is one hundred pounds, when it ix placed in the press and
firmly tied Into square compaet bundles, It is now ready
for shipment to the paper mill to be made into printing and
tea paper. The wood paper pulp has been placed in the
market and found a rendy sale.  Last week a contract to
the amount of $1,000 was made with one of our large paper
miils."”

AT e =
Loss of Water Pressure In Hlose Pipes,

Tho recent engine test in New York city was interesting
in many ways, but in none more 0 than as exhibiting the
loss of power by friction in hose. Two hundred feet of
Maltese cross rubber hose were Inid from the engines, and
nt the base of the playpipe a gauge was inserted in the line,
The steamers were working at from 100 to 120 pounds steam
pressure, The following table exhibits the avernge gencral
pressures taken every thrée minutes simultancously :

Water | Water 'lmby
Steam | Fressure  Pressure

Frictl
Engince. Pressure. at at Iuw
Eogine.  Pipe, Hose.
. :
: - !
Clapp and Jones .......... ... 110'%3 s " 0w
Ahlrens ., e 19033 16670 8 a8 82
2| 10164 | 3 T 55 W

From this it will be seen that the loss of power by fric-
tion in 200 fect of hose was very nearly 50 percent. Had there
been 1,000 feet of hose, the loss would have been very much
greater, of course. The size of the hose used was 21 inches,
Had it been 4-inch hose, as the Journal has advocated for
fire service, the friction loss would have been farless. In
his little book entitled ““ Fire Streams," Chief Leshure, of
Springfield, Mass., gives numerous valuable tables illustrat-
ing the friction loss in hose. He says: “It may be stated
us near enough for most practical purposes, that when deliv-
ering the same number of gallons per minute, the friction
loss in two pipes (or hose) of equal lengths, the diameter of
one of which is twice that of the other, the loss in the larger
will be one thirtieth of that in the smaller, or the loss in
the smaller will be thirty times that in the larger.” A better
awrgument for increasing the size of hose for fire service
could not be put forth. The weight of the hose need not be
materially increased, for the present hose is made unneces
sarily heavy to withstand fictitious pressures: that is to say,
hose is now made aod warranted to withstand anywhere
from three to six hundred pounds pressure.  When in actual
service the pressures seldom exceed those given sbove. In
a 4-inch hose it would be almost impossible to get 200 pounds
pressure on the hose at any point in the lioe, and the hose
could be made correspondingly lighter. Asamatter of fact,
4-inch cotton hose is now made in large Juantities for mining
purposes that weighs but 70 pounds to the section, while
much 2!; inch fire hose weighs fully as much or more
— Fireman's Journal.

ENGINEERING INVENTIONS,

An improved rotary engine hus been patented by Mr.
Johin H. Newell, of Scottville, Ill. The invention consists
in mechanism for operating the valve, and the combination
theresvith of a variable cut-off,

An improved stock car has been patented by Messrs,
James V. Brown and Benjamin R. Neal, of De Soto, IIL
The object of this Invention is to construct a car for trans-
porting cattle and other live stock, so that the car can read-

fly be_divided into two or more stalls, and the food and

water be conveniently transported and fed to the animals.

Mr. Daniel Kuukel, Sr., of Oregon, Mo., has patented an
improved car coupling, so constructed that the cars will be
coupled automutically as they are run together, also permit-
ting their convenient uncoupling,

—- -
Chemistry of Plants.

Dr. 8. Ringer, who has for some time past been experi-
menting upon the physiological action of Narcwsus, Galan-
thus, Hemanthus—geoers belonging to the natural order
Amaryllidacee—Dhas recently examined the properties of an
alkaloid from the common garden tulip—a liliaceous plant,
uod communicated bis results to the Practitioner. 1t bas
been found by bim that nitrate of tulipine differs almost
entirely from the alkaloids derived from the amaryllids, it
being u muscle poison which affects the muscles like vera-
trin, but to u less degree. These rosults are interesting
from a botanical us well a8 o physiological standpoint, as
going to confirm the theory that the relationships between
untural ordors may, to a cortain extent, be indicated by the
nature of their chemical constituents,  The nearer relation
ship of the Liliacem to the Melanthacer scems shadowed
forth by the fmmm&wlmommhntfhmm‘ od nr
loid like veratrin.  In the same mavner the
Australian genus Duboisia, ns belonging ¢
rather than to the Serophulariacer, was |
t::: elimination of the alkaloid d¥boisi
that its physiol 1 notion was aug
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- He next ascertained what contraction took place in the

M

|centrated by boiling, There wus no limestone; but the
river produced a plentiful supply of oyster shells, which, if

Scientific Amevican.

| pose hie required both potash and lime; and how were these remembered that in handicappiog the inventor they handi-
he [ to be obtained ! The negleck troe, he found, was excep-
y | tionally rich in potash; he therefore burned o large quan-
tity, and made a strong lye with the nshes, which he con-

o burned, produce excellont lime, What was next wanted

other consultation was
‘stern of the ship over
‘the water was very clear,

after the vessel was 5o

being seen. It wus then suggested
on bo ) try the use of oil on the surface of
und the stern of the ship. The effect was most
The water was becalmed as if by magic, and
that the wedge or key which keeps the pro-
place on the shaft hud come partly out, and
o serew loose on the shaft, which caused the
continuing the use of oil for a few hours the
lge Itimately driven into its place and secured.
1y days of de on and the use of costly appliances and

ted in a remote part of Germany. By
! ridge, when finished, was found 1o be
distance ““out™ to one side, an error which the pro-
ors insisted should be rectified. To take down and re-
the bridge would be simply ruin to the contractor.

case, It was summer time, and the contractor pro-
to find the amount of expunsion which was caused
heat of the sun over the whole length of the bridge.

night by cooling. Armed with these data he thought it
might be possible to bring the bridge to its proper position
in a few days. The bridge, of course, in its ordinary con-
dition, expanded from the center, pushing its two ends out-
ward, or farther apart, and aguin contracting toward the
center. Taking advantage of these conditions, one end was
made fast in the morning, and the bridge was forced to ex-
pand from that immovable point, instead of from the mid-
die, as formerly. When the iron composing the bridge bad
expanded to its full extent in the direction intended, that
end was released, and the opposite end made fast. The
bridge then contructed toward its true position. Thus,
whutever was gained by the day's expansion was secured by
the subsequent contraction when (he metal cooled at night,
and the process being renewed day by day, the work was
successfully accomplished.

An ingenious application of expansion and contraction in
metals was made use of in France, and has frequently been
tuken advantage of since.  The walls of a large building in
Paris were observed (o be giving way by bulging outwards,
and the problem was to bring them back to their vertical
position.  For this purpose a number of bars of iron having
serews and nuts on ench end were let through the opposite
walls and across the intervening space between them. The
puts and screwed portion of the bars were outside. The
burs were now heated by o number of lamps suspended be-
low them until they had expanded as much as possible, and
(e nuts serewed up against the outsides of the two opposite
walle. The lamps were next removed, when the heated
burs, in conling, gradually contracted in their length, bring-
inr the walls very geotly, but with irresistible force, into
their normal position.

It is well known that in working iron, such ns welding
two pleces together, and even o its manufacture, hollow

cellent lime was obtalned.

desiguos.

make.
have been crushed by the heavy stamp duties,
can patent, once granted, lusts thy full term without farther
The result of this is seen in an enormous import
of American goods of varled deseription, and in the contin
Mr, Grierson then
gave the following comparative table of average results for

payment,

pluces or flaws oceur, with merely an outside skin over the
defective purts, which any test but a destructive one would
fail o discover
numerous examples of disastor thus occurring.  To test the |
homogeneity of the metal, o bar of iron is placed on the
equatoriul line. A compnss with p very sensitive needle is |
passed along in front of the bar, the necdle of course point

ing at o vight angle to i, If the bar is perfectly solid
through its whole length, the needle will remain stendy, If, ‘
however, there should be o flaw or holiow place in the bar, |
the newdle will be deflected ny it passes from the solid to the |
hollow place, barkward toward the solid iron; passing on
over the hollow pluce, the needle will come within the mnge
of the solld fron at the other end of the flaw, nod will ngain |
he deflocted foroard. 10 the bar be cut through anywhere |
between these two points of detlection, flaw will invari-
ably be found, Many thousands of pieces of iron—some
|-u-1...|-~l for the purpose of testing this method of trial,
others in the ordinary course of business—have been oper

sted upon with the same unvarying result,

A streiking instance of ingenuity in taking sdvantage of
piture In un emergency, 18 found in Sir
Samuel Boker's necount of hig travels io Abyssinm.  His
ek of soap had become exhnusted; and 18 he possessed
bundanoe of Kinds of fat, ipceluding that of ele
phan hippopotumi, lion and rhinoceros, he determined

y quansity of this greaso into soap. For this pur.

the resourees of

wrious

vy

Nor would it be difficult to point out |y

————— et
Nautlonal Value of Chenp Patonts,

At the December 6th meeting of the Society of

|{was & kiln in which to burn the shells, and this he con-
| structed out of one of those great ant hills, which rise to ten
|feet high, common to those yalleys, and which possess a
d | very hard external crust,  Two natives hollowed out one of
| those hills; a proper deaught lhiole was made below (rom the
outside; it was louded with wood, nnd filled with some six
‘bushels of oyster shells, which were again covered with
fuel; and after burning twenty-four hours a supply of ex-
Then commenced his soap boil-

ining the extent or |ing, which was effected in a lnrge copper pot of Egyptian
frer () manufacture. The ingredionts of potash, lime, nud fat were
on the water, which effect- | then carefully mixed; and after boiling ten hours, snd hav-
' ing been constantly stirred, he obtained excellent soap, of
which he had in all about forty pounds weight.

Engineers,

London, Mr. Joseph Bernnys, President, in the chair, a
paper was read by Mr. Frank W, Grierson on “* The National
Value of Cheap Patents.”  The author pointed out that in-
ventors, like all other men, did not work for the mere sake
of working, but for their own advantage, In obtaining an
advantage for themselves, however, they conferred upon the
whole nation a much greater advantage. The advantage an
inventor sought was sccured to him by a patent; patents
should, therefore, be granted at ns low o cost as possible, A
patentee was desirous of providing improved processes and
means of doing what had not before been possible; or of
doing something in a quicker and more economical
manner than had before been possible.
were very seldom ‘“happy thoughts;” they were nearly
always the result of much consideration and many experi-
ments, neither of which would be undertaken for the mere
love of the work, but which were undertaken in the hope of
reward in the form of a successful patent.
had an obvious incentive for getting his invention known
and adopted: if it was not an improvement it would certainly
not be adopted, but if it was, it would be adopted only in
consequence of his persistent efforts, and by its adoption a
step in advance had been made.

Ioventions

The patentee

After referring to the evil of * orphan ” inventions, the

ued flow of skilled artisans to America.

the last ten years:

author gave the details of the stamp duties on British and
American patents, from which it appears that the stamp
duties on a patent in that country, lasting only 14 years, are
1754, while those on an American patent, lasting 17 years,
are only 7. A table was then given of the patents applied
for and granted in the United States and in Great Britain
during the lust ten years, from which it was shown that the
50/, stamp duty at the end of the third year kills about 70
per cent of the patents granted, and that the 1004 duty de-
stroys very nearly 20 per cent more, leaving only 10 or 11
per cent to complete the full term. The effect of these
crushing duties is that while on December 31, 1879, there
were in Great Britain only 15,755 patents in force, in the
United States there were more than 200,000, not inclnding
The United States thus bave thirteen times as
many patents in foree at the same time, and therefore make
thirteen efforts to advance for each one that the English
During the lust ten yeurs 22,868 British patents

An Awmeri-

!
I United
States,

' Beitish
sles,
Recolpts. ... 5 l 154, YV,
BXpundifiig )| “ciily Geisereh sapanesavaivanetuen 48,000,
Proflt. . ?, 475 < Sats non, |
Stamp dutles on one patent . ... - 17N, |
Maximow duration of patent ... .iivinnenss 14 years
Averuge " ph S T o
Number of patents applied for cvaiesdineats 44
b i granud |, P S AT
s *applleations refused or nbandoned, 1,510
» *grants pald S duty Ve K0
\ . ' r B 11 AT L R AN R S )
o e Rllod by B ALY, ... e 1401
i & Ve 9" O duaty e | (N1
Percentago of applications geanted A ) (LI
“ " o refused or abandoned e
' ogrants paid BN tuty ISR i
L LN, duty Tl 11N
* Kklllod by SN duty ., . 0 50
4 ) O, duly 1059
* Inating full term ’ ’ 11°18
Population | covr oes LN 000
Nuomber of porsons to ono palunt granted . ... L0077
Ratio of amoant of dutes on ong palant .., .. ' Ea)
S numbar of patonts grisnted oH 1
s, ¢ g e t o fores 1
Averago oosl Lo Inventor for one patent, Inelod.
ing patent sgent's charges iy 1™V
Technleal examinatlon of applioations . ., None
Loveutions invalidly repatented ..,

Mr. Grierson went on to observe that this table showed | mucilage of soap, and 1ol g
that in the United States three patents wore granted for one | . ine inside wita W finer Mm
there, after allowing for the difreace ie populution, and that | to the fuce boards is oare ‘ PR
the stamp dutics on one patent there wonld pay those on | body of the hlock, the wholl:d U Uik vy "“""W*h
twenty-five patents in the United States. We might, therofore, | and insuring that the se g .
fairly say that the Britsh inventor was bandieapped 25 1o | progress lll:lllllneﬂully:“::dpmw’;m S T
It wis 10 be carefully | of onst fron, is wctually the strongest porti O'I} i

1 favor of the Ameciean ynventor.

« | Freguently,

148 04w,
145, e,
I?.m};

|
100 (0

50,000,000
RIS
1
)
L]

| 10

Careful
| Rarely,
.
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capped the nation.  The suthor drew attention to Mr. John
Standfeld’s proposal for reduced stamp duties, which was
s follows: On applieation (to cover cost of provisionsl pro-
tection), 24 ; on flling complete specification (to cover cost
of printing, ete,), 8L; total, 6L; there should also be an
annual tax of 12, Provisional proteetion to be granted for
one year, and the duration of patents to be twenty-one years,
After remarking on the ndvantage of official technical exami-
nation of applications, the author pointed out that it was
fmpossible to caleulate the enormons indirect loss the nation
suffered from the present exorbitant patent stamp duties,
which drove abrond and stifled a large proportion of thit in.
ventive faculty upon which alone they were dependent for
holding their place among the nations, snd which might, if
not s0 hampered, save n considerable number of lives now
annually lost in preventable accidents, and might give em.
ployment to many who are now unable to obtain work, and
who in consequence have Lo be supported in idleness.

bt
ot ey e

DECISIONS RELATING TO PATENTS.
United States Clreult Court. -Southern District of
New York.
MATTHEWS 78, SCHONEBERGER ¢f al.—PATENT BOTTLE
STOPPER.

Blatchford, J.:

1. Every claim of a patent has reference to the descriptive
part of the specification, and must be construed as if the
words “ substantially as specified™ formed part of said
claim.

2. So where the specification speaks of a part or featare of
the patented device as being ““ an important feature of the
invention,” and makes it a part of the claim, the omission of
such feature from defendant's device saves him from infring
ing the patent.

3. Where a prior device accomplished the same thing, but
not so perfectly as the patented device, the claim to the latter
must be limited to its precise construction whereby it accom
plishes the results more perfectly, and will not include other
means of doing it.

4. A function cannot be claimed. The claim must be
either to the physical structure, the combination of devices,
or the method of opemtion.

5. The Codd bottle stopper, consisting of & glass marble
inside of a bottle seating against 8 rubber seat in the mouth
of the bottle by the pressure of gases from within, is not an
infringement of the Alberison patents for a gravilating stop-
per consisting of a stem with a rubber valve or skirt around
it, which seats on the interior of the neck of the bottle.

This suit was brought on two patents. One of them is &
reissue, No. 2.396, grunted to the plaintiff October30, 1888,
for an improvement in bottle stoppers, the original patent
having been granted to Albert Albertson, as inventor,
August 26, 1862. This patent has expired.

The second patent sued on is No. 44,684, granted October
11, 1864, to J. N. Meclntire, on the invention of Albert
Albertson, for an improved method of stopping bottles,

Bill dismissed.

Concrete Blocks,

In reference to the art of concrete block building, Mr.

Imrie Bell, of London, has been much struck by the want
of attention paid to the art of producing » fair and finished
surface iu' the exposed faces of the blocks, as exemplified in
many of the large engineering works in course of construc
tion in the metropolis and elsewhere, where the exposed
faces of the concrete present a rough honeycombed appear-
ance, with the marks of the joints of the timber planks form-
ing the moulds in which the blocks have been formed,
or the frames inside of which they have been built in nlv,
in place of showing u falr and smonth surface. The author
has given this matter much consideration, and the result of
his experience is that in concrete building it is perfectly easy,
with a little attention, not only to produce a fair n.lrfu\-
but to formy mouldings and punels, and even tnicery and or
nument, and at the same time make this face work as dur-
‘ able and solid ns any part of the block. Thore are two rea.
'sons why little attention has hitherto been pald to thistari—
: one Is carelessness or indiffercuce to appearanee, the other is
| that most engineers who hiave attempted it have done so by
[ ““rendering,” a most objectionable and dungerous mode of
offécting the object; wud which, even If successful for n
time, Issimply veneering, and is subject at wny time to decay,
[ the faflure generally oocurring after wol uml.fm-ly weather,
| whieh has natarally causod & want of confidence, and stopped
n repotition.

The plan which the author bas followed, and with cont-
plete success and at an inappreciable incrense of cost, by
which w smooth, uniform, nnd equal colored face can

| be ohtained (and it wanted, the color of the blocks might be
slightly varied by differeat colored sand), and which, both
!"b'“."' and below low water, has stood successfully the test
(of vight years' exposure to frost, heat, storm, aod rain. This
| plan i simply to have o soooth planed bodrd for the face of
| the mould painted previous to commencing the work with s

| mortar as the work proceods, so that the mixture placed close

forming one homogeneot
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~ Busivess and Personal,

The Charge for Tnertion wnder this Avad U One Dollar
@ Vine ror each insertion ; abowt sight words to u line.
Adve tisements must be rooddead  al pudlication ofice
as carly ar Thwrwday morning to appear in wert bswer,

Saunden’ Pipo Cutting snd Threading Machines. See
MY P8

Abbe Bolt Forgting Machines and Palmer Power Ham-
mer & specially. Porsaith & Co,, Munchester, N. 1.

All makes and sizes of stoam hammers borwd out. L.
B Flanders Machine Works, Philadolphia, Ve

Stodin Launeles bullt and delivered to any part of the
country. Address B A. Matgan, Noank, Conn.

Toope's 'at Feolt anid Asbestos Nonoonducting Re-
movable Covertng for Bot or Oold Surfeoes; Toope's Pat.
Grato Bar. Chas. Toope, M Agt, B3 E b St N.Y.

Hotelikiss® Mechanleal Boller Cleaner, 84 John 8t N.
Y., only device fn oxistence sutomatioally removing
sediment from bollers by elroulation at first cost,  Eae
gineors make 10 per cont seliing other partios than em.
ployers. Clreular free.

Protect your steam pipes and bollers with gennine
Asbestos Covering. 1L W, Johns N't'g Co, $T Maldon
Lane, New York, sole tacturers of Asbostos Hoof.
ing, Liquid Palots, ote.

List 2. —Desoriptive of ovor 2,000 new and seoond-
hand mwachines, now roady for disteibution, Send stamp
for same. Forsalth & Co, Manchoater, N. 11,

Complete Sots of Castings for 2 x 2 Vertical Engines,
with eyltnder and siides bored, and small casting bhrass,
rice. 8600 each, Photo for stump,  Address J. W, West.
wick, Galona, 111,

Pure Oak Lea Belting. ©. W, Arny & Son, Manufac-
turers. Philadelphin, Correspondence solicited.

For Machinists' Tools, seo Whitcomb's ady,, page 28

Two Patents for sale, R. Munroe, Fitchburg, Mass,

Within the last ten years greater improvements have
been made in mowing machines than any other agricul-
tuml tmplement. It s universally acknowiedgod that
the Bureka Mower Co., of Towanda. Pa., are making
the bost mower now In use, and every farmer should
write to the manufacturors for catalogue, with prioes.

Euaroka Vegetable Bollor Scale Emdicator, strictly
vegetable, and perfoctly harmloss to fron, Warmnted
to remove soale of any thiokness, and to prevent sealing

from efther freal or salt water use. Circulars and pan
ticulars of G, B. Brinckerhofl, 107 Liberty 8t., N. Y.

The Sweetland Chuck, See llus, ady,, p, 18,

Monlding Machines for Foundry Use. 83 per cent
saved In labor. See adv, of Reynolds & Co,, page 12,

The 1. B. Davis Patent Feed Pamp. Sce ndv,, p 12,

Jeokins' Patent Valves and Packing *“ The Standard."
Jenkins Bros., Proprietors, 11 Dey St., New York.

Presses & Diea. Ferrscute Mach. Co., Bridgeton, N. J.

Superior Malleable Castings at moderate rates of
Richard P. Pim, Wilmington, Del.

Wood-Working Machinery of Improved Design and
Workmanshlp. Cordeswan, Egan & Co., Cinciunati, O.

The ** 1850 ** Lace Cutter by mall for 50 cts,; discount
1o the trade. Sterling Elliott, 262 Dover St., Boston, Muss,

The Tools, Fixtures, and Patterns of the Tauuton
Foundry and Machine Company for sale, by the Goorge

Scientific Amevican,

—
will T need to woek them, the battery belng Aleo close |

 Biake * Lion and Baglo * fmp'd Crusbier. Seo p, 85,

Apply 1o J. 1. Baksdell for a1l kinds of Wood and
Iron \Working Machinery. 107 Liberty 8t Now York,
Sendt for IHustrated catalogue .

The Chester Stoel Castings Co , office 407 Library St,
Phitadotphia, Pa. oan prove by A0 Crank Shafts, and
0 Gear Whea!s, now In wee, the saperiority of thelr
Castings over all others.  Clrowlar and prico list free.

Brase & Cupper In shoets, wire & blanks Soe ad, . 45
Wren's P'stent Grate Bar, Boe ady, page 45,

- Dinmond Drills, J. Dickinson, 8 Nassan 8t N, Y,
The Tuprovsd Hydranlio Jucks, Punches, and Tube

Bxpanders. I Duodgeon. 26 Columbia 5t New York
Por best Tndirect Radintors, see ady ., page 45,

Goar Wheels for Models (Hist free); experimental and |
model work, dies and punches, motal eatting, manufao.
taring, oo D Gilbort & Son, 319 Chester St Phila, Pa

[JANUARY 22, 1881.

o the magnet 1 A, You shonld allow one eoll of battery
for esch magnet, If you work them all at the same tine

) 0. R A. writes: T am making n small |
yacht, 15 foot long and 43 Inches beam aod 8 foet dopth
of hold; engine Bxd, to ma at 30 revolutions, and be
14§ horse power: boller 20 inches diameter by 30 inches
in beight: supposed to ren from elght to len knots an
hour. Do you think that is beam enough? A Yes: !
but keep all your weights &= low (n the boat as you |
can,
(73 J, . W, asks: 1. What is the horse |
power of an engine 20 Inch diameter of eylinder, 48
el stroke, makiog 55 revolutions per minnte, with 70
pounds steam  prossure (o the square Inch? A. See

Eagle Anvila, 10 conts per pound.  Fully warmnted. | Sorruewesr, 283, for mie for caleniating horse power of

engloes. 2. Where can I got some good books on steam
cugineering * A, Write Industeigl publishors who ad.
verthse In our columpe. 8. What was the horse powor |

of the engine that ran the machkinery at the Centen-

Machinists' Tooks and Special Maoh'y, Seo ady, . 44,

Soapstone and Empire Gum Core Packing, Special !
ratos to e buyers. Greene, Twoed & Co, Now York, |

The best Trass over used.  Send for deseriptive elren. |
Inrto N. Y. Klastie Truss Co,, 85 Brosdesy. Now York

For Stafts, Pulleys, or Hangers, call and seo stock |
Kept at D Laberty 54, N. Y, Wi, Sollors & Co

Houston's Four-Sided Monldor.  Boe sy, page 45,
1L AL Lee's Moulding Machtnes, Worcester, Mass,
Now Econamizer Portable Engine. Soo Dlus, adv, p. 46,
The Student’s Nustrated Guide to Practioal Draaght.
(ne. By T. P Pemberton, Sent on receipt of price, §1
Address T, I*, Pomberton, § Dey 56, Room 13, Now York,
Wm. Scllers & Co, Phlla, have Introdaced o new |
InJootor, worked Ly a singlo motion of & Jover,

Saw MUl Machinery, Stearns Mfg, Co.  Sco p. 45,
Safoty Linen Hoses o protection from fire for fuotorios
and stores. Groeno, Twoed & Co., 118 Chambors 86, N.Y,
Skinner & Wood, Erie, s, Portablo and Stationary
Engines, are full of ordors. nod withdmw thelre illustrm.
ted sdvertisement, Send for thelr new olrculars,

4to 40 H P. Steam Engines. Soe adv, p, 45,

Use Vacuum Ol Co.%s Cylinder Oll, Roohester, N, Y,

For.\'-le Mills and Engines, seo page 45,

HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
accompanfed with the fall name and addross of the
writer,

Names and addresses of correspondents will not be
given to Inqnirers.

We renew our req! that correspond , in referring
1o former answers or articles, will be Kind enough 10
name the date of the paper and the page, or the tHumber
of the question, :

Correspondents whose inguiries do not appear after
a reasonable time should repeat them, If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely

| thirty strokes n minute, and a pressuro of 100 1h,, and to

nial ¥ A, 1900 10 1,400 horse power, but only «m«-|
eighth to one-tenth of this power was used,

) J.D.C. writen: I have a gauge con-

| nocted with a set of boilers, and eighty foot away I have | .,

another gauge. The carrying pipe is thoroaghly cov-
orod, boxed, ete.  The pressure on each giass I exnctly
the samo, that is, at bollers 40 b, cighty feel away 40
Iy, Is the tempernturo of the stopm the sume nt both
gnuges ¥ A JF thero e stesm at both gauges, and  the
pressures are equal, the temporature will bo (ho same;
bt It is probable that in use you bhave water nnd not
steam In the gauge which In eighty feet from the
hollers. :

(M C. W. asks: 1. How many Bunsen
colly, ordinary size, will it take to make an oleotrio light?
A. Towmako an clectrie lght of any conslderable power
will require 25 colls, 2 I 0 Knowles stenimn pump wero
1o bo mwade to run by compressed alr ot the rate of

pump ale into the same vessel that it i taken from 10
run the pomp, could you keep the pressare tho same, or
would It increase or diminish ? A, The pressure would
diminish,

(10) J. J. asks: ow are the bottoms of
boot* and shoes finished to give thom agood bright
pollsl and lght color 2 A, I'he color In Independent
of the pollsh, the Jatter being muade by vigorons work
with the rub stiok, after thesole has been buffed, All
good oak and unlon leather will make a falr colored
bottom, though some taunages are lighter than others,
but in maoy of the hemlock tannages, where the hide is
“plumped ** by a mineral acid, the color is very dark.
Some of the manufuctarers stain gnch hemnlock bot-
toms to imitate onk, bot on account of the seld fo the
Jeather, the color given I8 not enduaring. One stain
taneh uxed Ix made of equal quantities of borax, oxalic
ncid, and water, with which the sole is dampened, and,
when nearly dry, it is rubbed with French chalk or pipe-
clay.

(11) E. B. K. asks: 1. When does a gas
holder give the greatest pressures, when completely
filled or when nearly ompty # A When completely
filled. 2. I8 it pousible to entirely shut off the pressure
on the street mains (gas) by the gover or: that is, so |

them off.  See article on nickel plating, p. 906, Vol. 35,
BOENTIFIC ANERICAN

amn L. D. G, aske: 1, Is the pressure on
the feed pipe the same as on the bailer ¥ A A trifle
more. 1 Isthe pressure on the giass waler gange or
tabe the same as on the boller ¢ A, Yer 3. Will dip
ping » knife In hot water injare the temper 7 A, Not
unloss kept (here & grest kength of time,

(18) 8. & R. ask: 1. What kind of steel is
bost for knives for a spoke Isthe entiing mostly dry oak
timber ¥ A. What Is known as ~ chrome steel* wiil
probably answer your purpose

(19 L. A R writes: 1 have an iron pipe
lending sirop from sugarhionse to reflnery. The sirup
s slightly acid, and is colored by It contact with the
iron. 1t affects materiaily the quality of our sugars. The
usa of & copper plpe would obyiate this trooble, but, be.
sides the eowt. | consider it unbiealthy. What would
you recommend ¥ Ix there soch a thing a= enameled
plpe ¥ If wo, where can | find it ? A That copper is
not generally believed to oxercise any deloterions action
upom slrap may be inferred from the fact of the vessels
In some of the largest refineries being formed of that
Weo have seen one of Howard's patent vacoum
pans elght feet in diamoter, which consisted of & cop-.
per pan within which was a worm or eoil of copper
pipe thiongh which steam was passed for boiling the
fuiee; and in the BcEsTire Axenicoax for November
7, 1880, will be found a deseription of Deeloy's
enormoun Yacuom pan, the colls of which are also
formed of copper Gun metal has also been ased
for the fttings and scoops In refineries, In some In-
stances motlds of porous clay have been supplanted by
others of iron coated either with varnish or glaze, or
oven printed with white jead paint. The iron plpe In
question might be superseded with advantage by one of
gluzed enrthenware or of wood; but the best conduit
pipe wonld bo one of fron coated with vitreous enamol
of the same nature as'the blue colored agal now
becoming so generally employed for articles Inary
nse,

20) BE. V. 8. asks: Is there any special
publication on potter’z giass 7 A. One of the best and
most comprehiensive works on this subject is a ** Treatise
on the Origin, Progressive Improvement, and Presont
State of the Manufacture of Porcelain and Glass," It
is published by Longmane, of London, England, but may
easily be obtained through any hookseller.

(21) G. B. inquires: What is methylated
spirit of wine ¥ A receipt given to me contains this, and
1 cannot obtain it at any drog store in our city. A, Itis
ordinary alcohol adulterated with ten per cent of wood
naphtha to prevent its being used for potable purposes,
as, with a view to encourage the arts and manufactures,
the English government permits it to be sold free of all
excise dotly. Any attempt to deodorize methylated
spirit« in that country subjects the experimentslist to
severe penalties. Common alcohol may be employed
for every purpose for which the methylated preparation
{8 recommended.

(22) J. A. S. asks: 1. What is a gelatine
mould for casting plaster omaments composed of ¥ A,
Allow twelve ounces of gelatine to soak for & few hours
in water until it has absorbed as moch as it can, then

that po pressure will show on the pressure gauge ! A, ilW!mby'm it will liquefy. 1f the mould In

Piace Machinery Agency, 121 Chambers st., New York,
Experts to Patent Causes and Mechanical Counsel.
Park Beajawin & Bro, 3 Astor iouse. New York.

of a personal character, and not of general interest,
shoold remit from $1 o $5, acconding to the subject,
s+ we cannot be expected to spend time and fabor to

and the initial pressare (n the pipes is relleved,

(12) W. H. asks: What is the composition
of the indelible ink used with type by shirt and collar

Yes. if pipes, vatves.and conections are perfectly ght, | roquired to be clascic. add three ounces of treacls and
mix well with the gelatine. If a lttle chrume alum
(precise proportions are immaterial) be added to the
gelatine it causes It to Joso its property of heing again

Corrugated Wrought Iron for Tires on Traction En-
gioes, ete. Sole mfrs., M. Lioyad, Son & Co., Pittsdb'g. I'n.

Malleable and Gray Iron Castings, all descriptions, by
Erle Malleable Iron Company, limited. Erle, 's.

Power, Foot, and Hand Presses for Metal Workers,
Lowest prices. Peerless Punch & Shear Co. 82 Dey St N.Y,

Recipes and Information on all Industrial Processes.
Park Benjamin's Expert Office, 30 Astor House, N. Y.

For the bes{ Stave, Barrel, Eeg, and Hogshead Ma-
chinery. sddress H. A. Cross'ey, Cleveland, Ollo.

National Steel Tube Cleaner for boiler tubes, Adjust-
able, durable. Chalmers-Spence Co.,#) John 8t N. Y.

‘The Brown Antomatic ('ut-off Enzine; unexcelled for
workmanship, economy, and durability, Wrte for io-
formation. C. H Wrown & Co., Fitchburg, Mass.

Best Oak Tanned leather Belting Wm. F. Fore-
paugh, Jr. & Bros, 550 Jeflerson ‘L., (hi'adelphia, P'a.

Stave, Barrel. Keg and Hogshead Machinery & spe
sialty, by E. & B. Holmes Ruffelo, N. ¥.

Downer's Cleasing and Polishing Oil for bright metals,
i the oidest and best In the market. Highly recom-
mended by the New York, Boston. and other Fire De-
partments throoghout the country. For quickness of
cleaning and luster produced it has no equal. Sample
five galion can besent C. O, D. for$s. A. IL. Downer, 17
Peck slip, New York.

Wright's Pateat Steam Engineé, with antomatic cut
Of. The best engine made. Vor prices, address V' (llinm
Wright, Manufacturer, Newburgh, N. Y.

National Institute of Steam and Mechanical Kngineer-
Ing. Bridgegort, Conn. Blast Furnacs Construction and
Mansgement. The metallurgy of Iron and steel, l'no-l
tieal Instruction In Steam Kogineering, und a good situa-
tion when comp Bond for hilet.

Split Palleys at low prices, and of same steongth and
Appenrance as Whole fPolloys.  Yocom & Son's Shufting
Works. Drinker St., Uhiisdolphis, e,

Presses. Dies and Tools for working Sheet Metal, ote.
Fruit & other can tools.  Bliss & \Villiams. Wkiyn. N Y.

C. B. Rogers & Co., Norwich, Conn,, Wood Working
Machinery of every kind. Seoo advy., page 113,

obtaln sach information withoat remuneration.

Any nombers of the SCIENTIFIO AMERICAN SUPPLE-
sENT referred to in these columns may be had at this
office. Price 10 cents each.

(1) A. H S. writes: Having heard the
statement from old hunters that a rifie ball gaine in
velocity after Jeaving the rifle barrel, [ wish to ask if it
Is troe; and, If it is, what gives it an Increase of velocity #
I have stated that the greatest velocity s at the instant
the ball leaves the barrel; but several say that a ball
will penetrate further into a plank placed at a distance
than it wonld §f it were within o few feet. A. You are
correct,  The greatest velocity s just as the ball Jeaves
the muzzle of barrel,

2) G. M. J. asks: Is a jacketed steam
cylinder contaluing steam from the boiler direct or live
steam a saving or the reverse ¥ A We believe it is yet
a4 “mooted ™' questd ng engineers whether a
Jacket heated hy live ateam i« & source of economy.
Some sy It lv, but we think the majority consider good
felting or other non-conductor quite as economicsl.

3) J. V. D. asks how to anneal steel to
make it very roft. A. For a small quantity, heat the
steel toacherry red ina clarcoal fiee, then bury it in
sawdost, in an fron box, covering the sawdost with
ashes. Lot it stay untitcold, For a larger quantity,
and when it Is required to be very soft, pack the ateel
with cast iron (lathe or planer) chigs In an ron box as
follows: Having at loast half or throe-quartors of an inch
in depth of chips In the bottom of the box, put Ina lnyer
of steel, then more chips to il spaces betwoon the steel
and also the half or three-quarters of an Inch space be-
tween (he sides of the box and steel, thet more teol:
and lnatly, at Jeant one ineh in depth of ohips, well ram.
med down on top of the steel,  Heat to and keep at
red heat for from two to four bours, Do not disturb the
box until cold,

4 J. Q. asks: If a pipe two inches in
dinmeter 1 flowing Into a clatern, how many pipes, one

Machine Kanives for Wood-working Machinery, Book
Binders, aod Paper Mills. Also manufacturers of #olo. l
muo's Varallel Vise, Taylor. Ktiles & o, Riogolaville, N J, |

Niekel Patlng, <%olo manufacturers enst nickel an. |
odes, pure nickel salts, lmporters Vienna lime, croous, |
ote, Condit, Hanson & Van Winkle, Nowark, N, J.. and
o2 and M Liberty ¢, New York ‘

Clark Rubber Wheels adv, Boo page 20,
Eclipse Portable Englne, Soe lllustrated adv, p. 90,
Rollstone Mac. Co.'s Wood Working Mach'y nd, p. %0

Bleam Euines, Bollers, Portable Rallronds, Sogar
Mills. Atiantic Steam Engine Works, Brookiyn, N, Y.

Peck's Patent Drop Press, Bee adv,, page 4,

| ten tofiftoon coita each. What sizod wire snd how much

inch In diametor, are required to carry away the water
that will flow through the two Inch pipe? The pressure
on the plpes Iy equal and the inoline 1n equal. A
Four, leaving out of the question the friction of the
water passing through the plpes.

(5) J. G. writes: 1. I want Lo make fifteen
electromagnets of aboul the same strongth us common
two-inch harse shou magnets thatare »o'd in the ety at

will be required for each magnet (they are to b oon.
nected close together)® A. Make the cores of your mag
nets threo elghths of an inch In diameter and one and &
half foch long. and wind with six or elght layers of No.
| 90 magnot wire. 2. How many cells of gravity battery

dissolved in water, A satamted solution of bichromate

makers? A, Nigrosine dissolved in asufficient quan-
tity of water. Printer's iuk I8 also used,

(13) W. E. 8. asks: 1. How strong will a
battery need to be to heat to redness a strip of platinom
half an inch long, one-eighth of an inch wide, and one-
sixty-fourth of an inch thick * A, Use twenty quart Bun-
sen or bichromate cells. 2. Can astrip of platinum as
above be heated to or nearly 1o redness while fn close
contact with glass? A, Yes. 8, I send a sawplo of
shiell marble; i= it of any value?t A. The shell marble
is of lttle value.

(14) C. S. P. asks: Will the addition of say

of potash brushed over the surface of the monld, allowed
to become dry and afterwarnds exposed to sunlight fora
few minutes, renders the surface 0 hard as to be nnaf.
fected by moisture, 2 What change does caicloed
plaster nodergo while setting ¥ A, Calcined sulphbate
of lime, or plaster of Pans, when mixed with water,
produces heat and hardens to a solld mass, slightly en-
larging its bulk, benee it value In glving a sharp im-
pression.  The rapld hardenlog Is explained by the an-
hydrous burnt snlphate of lime agaln chemically com-
bining with as much waler as it lost during the Yznition.
Had the heat st which the gypsam was calcined ox-

ded 30* Fah.. it would have lost its affinity for

25 per cent of almond or olive oll, to k ollol‘
112 degrees reputed fire test, ronder it practically noo-
explosive ¥ If not, then what may [add to attain this
end ? A. Nothiog can be added to poor kerosene ofl
that will effectunlly prevent the escape of the volatile
hydrocarbons which make it dangerous, These can
eaxily be separated, however, by fractional distiliation.

(15) A. H. R. says: In the study of chem:
istry great difficulty is experienced by many students
in remembering the formnke of chemical substances,
and the want of a short and concise reference book has
been our constant trouble. He suggosts the following
form, The metal sodium forms a series of salta:

L PR PR RS R
2 7 s,
M ik (s‘glloﬂd‘:'
ROy S e
NEHO Y aes st Saet et e ;’f'm,

and the metals hydrogen, potassivm, and ammonium,
form the same series, The motal barlum forms the

compounds
BRO' 70 i oniaies ses D0 Catd
mSs vasw G Bulgg?o.
o Sulphate,
" m‘ ..

by

and the wmetals strontinm, ealelum, eine, load, copper,
sliver, mercury, form the same compounds, A There
aro sevoral recent publications (German) on chomical
formuli \u which tables similar to thoso you sugsost aro
omployed. In wuch hooks the now system of nomens
cluture (Which is now in ulmost universal s should
bo employed; and In order to make the book servlooable
toothers besides chemints proper, the varfous names
(older) nunder which each subatance Is koown (o the

pharmacist or druggist and 1 the trades shonld be | O
comprehensive

added in & “ready referonce® und
form.

(16) W. H. B. asks: Is there a Procoss
which 1 could nickel-plate fancets mywelf ¥

cau do It without taking them off whlle plag
A. You canuot nickel-plate the faucets

1l

water and consequently would not harden.

(28) L. S. H. asks: What kind of solution
may be used by clgar makers to dip the leaves in to
give the clgars an agreeable flavor ! A, Ordinary olgars
may be scented by moistening them with a strong
tinetare of cascarilin to which a litte gum benzoin and
storax is sometimes added; or the leaves which are to
form the clgars may be soaked for & short time ina
strong Infusion of cascarilla, and then dried by a gentle
ueat A small quantity of camphor, togother with the
olls of cassla and cloves, are by some added to the tine-
ture mentioned, '

(24) W. H inquires: What is the solution
womotimes employed by opticians to stain brass of a
black colort A, Asalution of chloride of platinom (s
e r 10 Gt

proparation Ia by * bla
scales of {ron of the hlacksmith’s forge (proto-sesqui-
oxide of iron), In muriatic acld to saturation,

(26) . I A, asks: Is there not a wire
sercon that yoo cun put to 8 window In » basement and
100k out into the streot, but. through which one cannot
look Into the roam ¥ A, Any wire screen formed with
fine meshos will, If palnted on the ontside, fulfill these
conditions, Filoely perforated xine is much employed
mualin, prevent any que from seelng the Interior of a
room, while thay present no serlous barrier in the way.
of looking out through them, e

chemical purposes t
ot




'muﬂpntmnm have been re-
s following corresponfents, and
the results stated:
rytocalelte —BaCO,+(a00, ~J 8, W.—
me limestone.  No, ¥, datho-
: 0 leate of calelum.—M. B,—The
f \%l"mum uo metals, The bright particles are
hum Mitele fron sulphide pyrites. The rock Iy
ng & litto chalcopyrite - lron-copper
phido.—P. 5.1t Iy load sulphide - galena; may con-
A traco: l!tm'.-d. P—1t |x blust farnnce seorin—

oonvmum RECEIVED.

| On lnventors' Academy. By E W. S,

mmmm ByE, A8,

On a Curlous felcle. By B, M.

Onm By J.T. N,

T ———————————

" NEW BOOKS AND PUBLICATIONS.
| Tie AMBRICAN CHEMICAL JOURNAL.

Tho number for Decomber contalns severnl very able
artioles, among them the following papers: ** Researchies
thix on the Complex Inorganic Acids,” by Wolcott Gibbs,

“ Batimation of Aikalolds by Potassinm Mercuric
Mﬂo.“byum B. Prescott. Contributions from
the Chemical Labomtory of Harvard Unlversity:
“On the Ethers of Urle Acid: Dimethylurie Acid,"
1 by H. B. Hilland . F. Mabery. * Researches on the

Subsiitated Beozyl Componnds: Ortaobrombengyl
Compounds," by C. Lorlng Jackson und J, Fleming
White. *The Constitution of the Tartrates of
Antimony," by ¥. W, Clarke and Helenn Stallo,
**On thej Relative Stability of Certain Organic Salts,”
by Miles Beamer and F, W. Clarke. * Some New Salts
of Uranlom," by F. W. Clarke and Mary E. Owens.
* Graphite from Duck , Ten Sl A & ¢
Dodley and F. W. Clarke. “On the D-nrlhudon of
Arsenic in the Human Body in a Case of Arsenical

How are opnls sopu-
uurom machines uut

wmmwummmm
M“ The latter contains a good article relative 1o
best methods ang wachinery for such work. Address

and dealers In machinery who adver-
ﬁum 2. Is there likely tobo o markot

very brilllant fire opals, and 1 have seen pleces two
hnhlhdllnounndwn Inch thick. A. Yes.

(32) E. M. asks: 1. Can Jupiter's great spot
bo clearly seen with the telescope described in Sve-
mnr A. Yes, when an achromatie objective
is ul-l.

m C. B. C. asks: How is chloride of sil-
w.ﬂo! A. Although it may be formed by the
direct unlon of chlorine with silver the casier and bet-
ter way is 1o dissolve chloride of sodium (common salt)
in water in one vessel, and nitrate of allver in another,
distiiled water beins used by preference for the latter.
Now poar the one solation Into the other, and instantly
there will be formed a dense, white, curdy precipitate.
Noxt pour off the supernatant fluld and ndd plain water
two or three times to wash the chlorlde free from the
teaces of the nitmte of soda, the other product of the
decomposition, The eombining equivaleut of nitrate
of sliver being 170, while that of chlotlde of sodium Is
588, these proportions should be adhered to when dis-
solving the salts. The proportion of water is imma.
terial,

(84) L. B, F. wishes u receipt for making
an acld-proof cement, A, It would have been desimble
bad particulars of the object for which it s required
been given, 85 aclds nct so differcutly upon different
substances. A mixture of equal parts of pitoh, resin,
and dried plaster of Paris I8 much used s n cemont in
chomical works where sulphuric neld I propared,
Tronghs for holding nclds may be effectively cemented
by the following: Resin, 61b.; dried rod ocher, 11b,; eal-
clned plaster of Paris, 14 1b.; linsced oll, 4§ Ib, These
most be incorporated Ly well stirriog together when
melted, For smaller purposes an alcololie solntion of
shellac, or a solution of bitumen In benzol, answers
well, To render this latter less brittle, It is desirable to |
wdd a fow drops of a solution of India-rabber, Marine \
glue pleo resists scide, 1t may be formed of Indig-rob |
ber 1 part, digested, with hoat, in a coverod vessol con-
taining 12 parts of minersl naphtba, to which, when so-
lutlon |« effected, 20 parts of powderod shoellae are
added. When liquefaction Is complote pour oot ona |
slab to wolldify.

(35) J. R. 8. writes requesting information
respecting the recently Inttoduced methods of obtaining

Poisoning," by 8. W. Johnson and R. H. Chittenden.
** Synthests of Salicylic Acid,” by Edgar F. Smith.

stoncy in America? The speclmens ar | mppoury per GEWOELBE (THE THEORY OF

VaAvLTs). y A. Foeppl
- Arthur Felix, 1880. 152 pp.

This work s divided into four chapters, of which the
first embraces the ** Elementary Theory of Barrel
Vaults," thelr conditions of stability,the graphical caleu«
lations for obtalning the pressure line, ete.  The second
chapter treats of the ** Theories of Elasticitica ™ in barrel
vaults; the third chapter is devoted to the theory of the
pressure and clasticlty in domes; whereas the fourth
treats of groined arches This work wa«not intended for
the beginner, as it requires considerable acquaintance
with the subject: but for snch persons it will be found to
be of great valae, as it contains a large store of Informa-
tion, especially In regard to modern developments and
the elasticity of vaults,
—_—

Leipsic:

Srientific American,

Chuek, 18810, W, TL WIBOD .. oorvireres srieneneess 20506
Clder mill 8. Males (r).....0

Cider press. H. A, Kiog ...,

Ulgar olipper, W. 1L, Gllman,

Clook (80, J. BohoIns. ....ooovmmrevniroene

Clock pendulum attachment, J. A, Bamtl-

Cooklo separator, J. W, Colling. ... oocoavennas

Condenser and foed houter, G. 11, Corliss.

Corset, W. A, Nouloton..‘ G
Corsot parts, folding gulde for, J. 8. Crotey.
Cultivator, whoel, J. H, Rhamy (F). ..o

Ditching and embanking machine, Ch-ppoll a
Rleketts......... esBaRenresanonsbavuespabD cubaNas
Ditehilog machine, W, u. mokok 200,708
Drag, sulky, J, M. Wakeman . ......oooven oo . 2 A3
Drainage apparatus, houso, C. W, Durham . 20,54
Bgg beater, P, F. Carroll, ..occivivecnrecivmmmaninne 0,60
Electrio cireult closer. automatic, W. a. Shuey... 2057
Elevator, J. B. ALWALOE ... .« oivannrrirarinianias Z0. 064
Evaporating pun, . O, Ames ... ooooions . 26018
!npouuonoﬂlqnldl.mlutonho.o L.r
BrOWNE cou coicibsnres dae varnanssvsraes AT 5,018
Fan, C. Prabl....... 235,408

Fouather renovator, W. W, snydor.

Fenco, Bmith & Younking........ 235,700
Fence, wire, J. ROO. ....o.cvvvriiarnens coon o 20,0550
Fertilizer distributer, J. J. & L. F. Buruu.. .. 2878
Filter, T. Guinean ............ T T L LEINT . 25,704

Firearm, breech-loading, F. Hummel, 8r...
Firesrm, magazine, Tlesing & Kennedy
Fire extinguisher, B. C. Wilson .
Fire kindler, J. T. BIIOIE . ..oooiviiirminnes anesn 2575'
Float trap for wash basins, ete., J. W. Gmu..... 569
Furnace and boller, 8. W. Underhill...... ...... 25,60
Gus burners. electric lghting sttachment for, O,

H. HIndS ... ooviiiinn ipedanasqsranssstiney todse SANTD
Gleaner and binder, H. N. Jolnston.. e W0
Graln bin, W, Balley «..oocvin cvveennn o 207U
Graln drill sttachmont, W. W. WInenr 26,58
Graln separstor, B Z. Bushaw ..o o 255,700
Grinding grain, feed dovice for mllcr mllll for,

DGRy s teopn s cosninnenss:. - et onasavpessss 285,701

Guns, cartridge (oodef for mhlno. (hrdncr &
Parkhurst......

Halr crimper, H. A. Om v =

Hmmoeknmnnﬂtm!ﬁlm K C I‘ﬂc. . 205 800

numwndcummrwoth comblned, LH.&B.
RO e e S ek ot ¥as o SRRV SAXST T ANV cavunsessseves SEVISD
Hatchway doornmchlnlnn. C. 11, Mitohell, . W
Hog catching and holding device, 0. Ewing. 2B
Hog scraping machine, J. Bouchard ......... senees 229,791
Holsting apparatus for mining shafts, T.H.Histed 225,65
Holsting machine, H, J. Reedy.. . 23,609
Horse rake, T, S, Brown () ... 2506
Hose cnupling, J. Kenyoo...... oW
1Hud, C. H. Guard....cccoe varee e
Hydrant. D. F. Luse ..... RN 25.1%

Hydrocarbon burner, F. W. Carter ...

lee making apparatos, T. L. Raokin.. cees SBSU
Ice making apparatus. mculklot.‘l't..hnun =551
Incubator. C. L & HL 8 La Bame..... «.covvinene . TS
Ink, printing, M. Conpelly . .....ooun

Insect screen. G. B. Pallinger ...
Ladder, folding step, P. L. \ylmtn
Lamp. S, S. Newton ........

—

Saah fastener, D, MoCardy....oooivenre 0ssosan et one 20,7
Saw mill, gang, J. M, Story..... o
Saw mill hoad block, 8, White....
Scale, pendulum, J. B, Atwater..
Berew conveyer, 1. W, Caldwell .
RBoal and tag, K. J. Brooks... ...
Selenlum to Incroase Its olootrlc oooduulmy.
troating, Boll & Talnter........, s i das Seaviaves 235 616
Sowlng muehine, M. N, Kjalman ceinsnnssavenes T

Sowing muchine brako, C. J. & G, ¥. Danlelson ... 2365
2675

Sowing machine, button hole, D, Barcallos. ... ...
Shafting. floxible, W. H. Kfmball.
Sheltering unimuls, deviee for, J. O, Austin.
Bhip, screw stesm, Mel‘arter & Cooper, .
Shovel, toogs, sod pot hook, combined, W. H.

hee =

Shutter fastener, M. Fiset ...,
Bign, changoable, J. F. KOM .......o0o.0. oy
Silver from ores, extracting. G. A. locllc
Skate. roller, B. H. Barney ,....

Smokestack, locomotive, G. 8, mnl -
Boup, perfornted, H.J. Borle,, ... . .o.00 2%
Sower, fertilizer. A. Stoler...... coer EOTUH
Spark arrester. D, Grocsbeck...... Coee VBB
Spring saddle clip, T. W. Porter......coouvvini . 050
Station Indleator, W. C, A. Thielepape.. LN
Steam boller, Kellogg & KIrby «.cooovviiviiins . 280 634

Steam engines, framing of beam, G. B. Corlise. ... 255,745
Steoring row boats, spparatus for, H. N. Staats. .. 255523
Stooking supporter clasp. 8. K. Ellla (r) .. 9508
Stove grates, cone for, H. Tuttle ...... ...
Stove hearth, J. T. Peet ...... ......
Stove or oven, gas, A. W. Morton.
Stovepipe collar, G. Blalr. ..
Btove, vapor, Z. Davis.. ..
Stump puller, W. 0. Youngblood.
Swimming apparatus. M. Coloney......
Swing, child's, A. G. Forster.........
Taps, well for water main. P, . Ober (r)...
Tolograph, underground, D, Brooks, Jr............ %554
Tolograph wires Into plpes, method of Intro-
dueing. D, Brooks, JP.. ..o 3058
Tolegraphy, dynamo-electric, O, Lugo. . 205657 to 35,659
Telegraphy, dynamo-¢lectric and Inductive, O.

srsrnirn

“ sresrereces

Telephone, relay, H, C. Strong.....

Telophone transmitter, F. A, Klemm .,
Telephone transmitter, G. W. Smith ..
Thill eoupling, Sanborn & Ferry..

Thrashing machine, Ilawk & Miller................. 2551
Tlle for roofs and pavements, illuminating, W. J.

Toy, R.L. Morris

Tube testing, spparstas for, S. Myers.
Tube weolding machives. apparatus !oropcnlh.

the mandrel bars of P. Pattersoa
Umbrelia holder for vebicles, W. S. Thatcher., ...“
Valve gear, steam engine. G. H. Corliss. ........... oM
Valve, safoty J. E Crisp. .. .ooevecnirinces e TR5S

Vapor burner, J. E. Donovan ...........
Vohicle running gear, T. F. Emjowsk! ..
Vehicle spring seat, A. B, Smith....
Vohiocle wheel. J. A, Pesant .....

[OFFICIAL. ] Tamp or laatern, B. Eason .. 25,634 | Velocipede, C. Wittenberg.....

— Lantern globe, T. Walton r).... .. 9315 Ventilating attach for 1 ‘m

Lantern holder, W. ¥, lralnard... =817 | RIS A R F i e L e
INDEX OF INVENTIONS | 1ok J. siruguer. - 235,518 | Wagon brake, W. B, JACKSOn. « oo wconveerereeres TNTIS
POR WIHICR Log tripper. L GUDUSP. overrerereres .. SIS :::a.::o A.liv:un.k. Y g a.‘.::

Loum shuttle motion, T, A, Weber.......covviraeae =86 trap. RODDIDS (Fhoee civen wuinn
Lettors Patent of the United States were | [ L0y iile for harnesses of faney. L. J. Watch, chronograph, €. E. Meyian.... e WO
Granted In the Week Ending DI o some xiehmurnpnss . 2663 | Water cooler, T. D. MOWIAS.. . .ooonviiinirrnsnnsss HSE
Madl bag. J. a.aumm = as,u‘ Watering column, J. N, Poage(f~.. ..o vvinin un

December 21, 1880, Mateh splint, G. Hurgreares -......... Z0.35 | Watering stock, apparatus for, J. J. Ray.. e
AND EACH BEARING THAT DATE, Mechanlal movement. i P Garsed, .. 256 Wdllu.mtmfofnhbt.w & W.T Ends. “

Medical cimapound, A. Rippetoe ... 235,904 | Wolls, ejector for oll, L. Stewart..........ooinveiane

[Those marked (r) are relssued patonts.) Mining machine, ¥, M. Lochner (f.............. 9507 | Wheat ring and polishing hine, W. & C.
. 5 T 5 Motion, devlcotormnunn.e B, Brayton....... b5 o T B A S e R R e b L
A printod copy of the specification and drawing of any | Muslo holder, C. W, Mil . 235.6m | Window soreen, J. Ward.........o.ve . 26560
pitent o the anpexed list, also of any patent | 1 | Nall hi Pi s tur leodlng, \v Bﬂm 20,607 | Wire bending machine, L. A. Kilmer, b N
sinco 1900, will be furaished from this ofion for ono dol- | Nails, ote., apparatus for nwﬂu. Draper & Bow- Wood, proserviug, L. 8. Eobbdins (fi... . . 9512

lar. In ordering please state the number nnd dato of the
patent desired and remit to Muann & Co 57 Vark Row,
Now York vity. We also furnish coplos of patonts
granted prior to 1866; but at Increased cost. as the spocis
Seations not belng prlmed. must be copled by hand.

Acria! navigation, J. F. Mackenzle......
Aging and purifying spiritous Hquors, lpuuutul

for, ¥, L. Wood , o SN0
Alr compressor, B, A Illx .................. T
Avornging machine, W. B, Auchinclors, ... 2070
Axlo box, 1L W, Lewin,, . ooveee enneisndiie TSI ~ A
Axle lnbrieator, T, White., ... AR

reproductions of writing tn inks of any desired color, | Bollers and other vessels, manufacture nl I.

A Tour intos flat zine trough, or upon s xine plnlc‘
having the edges turned up a quarter of an luch, o |
warm solution of the following substancos:
parts: suiphate of Laryta, 70 parts; sogar, 30 parts;
gulatine, 30 parts; glycerine, 180 parta, This mass
wheon cool becomes stff and forms th e printing surfaco,
The writing to be reproduced s wrltton with any walt-
ubhle ink, moethyl violet belng gonerally proforrod; and |

thin, when guite dey, s lald down apon the gelatine filim |
By thin operation the ink |

und the hand rubbed over It,
s wbsorbed, Quite & number of lmpressions may now
be obtalned from this gelatinous surface, by luylng
upon It usheet of paper and rabbing with the paim or
edge of the hand. If the weather be very hot, (o pre-
vent the film from becoming sticky the peoportion of
baryts ahove given may be ingreased to 100 parts By
the following modification of this process the plate may
be tnked like o lithographlo stone, wd thus be made 1o
yield an Indefluite number of impressions fo Ink of oy
color, The proportion of water must be redoced, snd
the ok with which the writing
On theoretieal grounds the bost

or drawlng 18 mnde
must contaln slom
Ik o employ would be u
o whileh was added enough commaon writing Ink
A wet sponge haying beon pasa  over
i lald down, snd after
momsents 1t s d, when the

aten into the Blm asaf on

suturated solution of the

1O give It color
pulatine surface, th
of & Tow
be found o e
o A roller charged with printer’s Ink Is now
Vass0d rih rface. which, w
requbred  number of hmpressions
id be formed of

had recourse W

writing
oV

" ! vil

ben properly inked,
wi ) eld Ao
iy for o the Inkit roller sho
Indl r: frosh inklog must In

(oo e oo laken

Walter, 130 )

Bakiog powder, O. ¥, Avery o 010
Ball und sooket hangor, N. Stedmun ........, N
Bollor furnuce, Kllroy & Flick WS
Boller furnsee, P, W, Lamb. . c.oo. voinns 200, e

WA Shaaas mesh' apbenas « M

Botlarm, u-m;-»-muu 1ur vrunmllnu lmru-tnllun

Oy Mo LTURMSEND 1YY 'Wix N eiesaksntais rieRenks . A
L0 A G srasxssens saotnsa snsgadrannstnse N ]
| Bolts, too) for printing, P, Hartin . 00

Book, bank, 1. Reynolds (r)
Boot and shoe soles, mochanixm lnr nl;ruhllnu mnl
polishiong, J. A, Amblor (r).....
Boot and sbhow toe protactor, J. A, H(m hvn II ),
Uraonlet, I, Karsh,
Browstplo, L, 1% & L, ', Jeanne
Brldlo, B A NolOn . coiviasieniases
Hrush, palot, B, Wright,
Bung, fuucoet, Roynolds & Shaw ..,
Button and stu, J. Kennedy.
Calelum, spparatus for
chiloride of, E, “olvay
Cantstor, I Lehmano
Cannlog OF oystors, prooess pro lelum) o the, J,

R X
AT
the des n-m[nnlll(lu n!
PO
PN

! L' Maybury (n) L L
Cans, meohualsm for plao xng and soldering he mll
in, G, W, Plereo. ., ceqnsssbans W
Onrbrake, J, Crollard .....ovcvivrerivnianans 25,0
Cr 0oMPIOE 3 Ny BIRIE o vuniaiannrinnrirreensess T
| Coreonpling, J. 11 Quackenbush , vrens B 0NN |
| Onr mover, ., 1B GulOWaY  oooveiiiiiieninns vernis BO00
[ Curwhool, A, WHBUL. oo cuiivioes bers danssees P |

Cwrrlnge body loops, device for making, W, Fearve 26 50
Cartridge loader, O, W. Osgood W
Cuating hollow ingots, mould and core for, O, B
Morse = 0,19
Casting ponctl sharpeners, would for, W. K. Fostor 5964
Centrifugal muchine, R, Lafferty AN
Contrifugn! muchine, M, K. Muchin.... mm
Uhalr hoad rost, A, “chwaab ., 20,700
Chouk recelver, J, Casoy w0
Chuok for turning ;ml)unuu] bodlm.
] Weise avey

I.lhn l
..... 20,110

Nut lock, J. M. DAIAI
Nut lock, 8. 8. SmIth. . civuieercinrnnsncsinne

Ore separator, I, Hochistrate
Packing, metallio piston rod. G. B, Bﬂyton
Packing, piston, 5, M, Rrowo. . «
Packing, piston, Willlams & )llulu-v-. - mu
Padiook, Y XT, DRRISME . <o /itaisvarsns sissoscassisy 2,0
Paper boxes, forming the bending lines in, J. B

BUARDANL) o0 s nsncarrssstsssosnseses xussmateranss MW
Papor boxes, munutn-mrnut O, P, Tousum. ..., 95,052
Poaper, method of and apparstus for wrruuuunu.

M IR OWRODA L sxdtd's s hu) s 08 shay SN4 A rdrR TN Taa cars 205, 60
Pattorns, appamtus for demughtiog, ¥, J. Kollon W, 70
Pen holder, W, 1L, Sprgue R
I'on wiper, G. Lane . W
Peneil holder, I, O, Denson 2NN
Pencll sharpenors, machine for muln‘

RUOPER . Gsise.  ord anbynis
Photogrsphile omulsions, produetag, I W. Vogel. 20681
Piston eonneetion for Indioators snd pressure

wnnges, Lo ¥ Lyne. ...
Flanter sttachment, oorn, B, 11, Whipple
lustio material, manufacture of articles from, J.

Nuylor $oss an8 AR S o SR
PIow, I8, O MOrtt . oaiiansesatoiery 20

Plow oarringo, 0.1 MoNarton, ., 00, e
Plow, sulky, W, Henime om ey
Plow, sulky. Wo A Jwnes (r).. 0.001

Pole oyes for uurlulua. dovlw lor mlklnu w.
Pearen ... REE L
Prosorving alimentary -ulnl.mw b] means of
vold, apparntus for, 1, Ribours, ...
Hnuun and water gauge, stonm ! Jvmmn

Iullu) portabile lu-hmm LT Iyuu
Pulp, ote  maoufmoture of artificlal stone ;mmlcn

for making wood, 5. M, AR ... oorrmirines e 20,
Pamp, G B Corlise Rt 285740, 2T
Pump braoket, Adwos & Platter .. o ERGID

Pump for comprosaing Humiontio,

J, PMintach ' % Mo
Famp, foreo, 5, Kimble, Jr. ... ., L N
Mump valve seat. G, 11, Corllss. ... ., oo ST
1A lway slanaling sppartus, 1, My, Jr. o BT

Lullway tio, 5. . Souly. ..., . N
Hallway track, portatle. 1. ¥, lnl-'lll . N
Hefrigerator, J. (4 Stimer . o T
Holling mill. W, B QIOVr, ooveiiiniieiiiinns eam

oafs, courtruction of ponite, J, Brokenahi

Rope waking wwokine ¥, Woods, .,

Rubber with oolems, orosmenting the nm of
Bard, B A NIRNRNION. - ssriipeesertessssboibane 5.0

P—

DESIGNS.

Carpet, D, MoNalr......
CUheck, bank, B. MUIer....oiiviiains
Clook stand. 1L J. D:ﬂu. " .
Curtain band, 8. Dreyfus, .. ..oooaee
| Knitted fabrio, C. H. anlunbomr
Kuittod mitton, J, Collins. . R
Joawelry, G, Hartjo, ...,
Ol gloth, soor, J, Barrett, ...
Sorow, honds of pleture, Ik B, ’l’uuull
Htool, plano, Archer & Lyon...
Tobaceo outter, O, 5, llumon

TRADE MARKS.

Daking powder, Sterling Manufsoturing Company.. 818
Neooms and wisps, all Kinds of, Lang & Shopard S138
Clynrs, clgarottes, oheroots. and smoking and chew-
1 Ing tobacco, Hirseh! & Beoadhelm ..., oonoia LA
Clignen, olgarottes, and mwllnc and clowlu to-
baoeo, Poole, GIlIam & Co, i LAY
] Clothing, boya’, A. Shuman & ¢ Tt B vatis Iﬂ, O.II
Lintmont, thompson & Kerr...oi. veq
Romedy for catareh and Kindred affections, W. l.
Reudt ., w198
Howing Wachine tables. elochu -nmn. lulu
machines, and sad rons, 8 Tatum & Vo, S8
Sewlng wachines, Thurston Manufl, Company ...... $18
| Soves and roges. cook, Blssell & C0 o, 810
Toule and remedy for nervous diseasos, malarial,
and slmilar affoctions, W. I Retd. oo K18

e ———————————————————————

Eonglish Patonis Issuod to Amoricnns,
From Doecotmnber 17 to Decem bor 41, 1880, inelusive,
Alloys, wetalllo, O, 1, A. Diok, Uhilsdolphia, Pa,
gl Qs v b B
Diaher, 0 R

1ron wanufmetirey, O. 3
einting machine, T, B, mnm MW
Puliey blocks, 11 Loud, Everett, Mass.

Vilves and valyve goar, Q,

Saah fastoner, A, Laytt, .. .“

'3 l ¥
Wmummmo.l-lm, [

S 5 Lt B b e
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_ Advertisements,

Inslde Page, onch Insertion - « - 73 cents n line.

Back Page, ench fusertion « « - $1.00 a line.
(About eight words to a line.)

Bugrarings may head odeertisements of the same role

v line, by meawerenent, au the letter pross.  Adver
ll-mvah.;-dhwwd ﬁunﬁ,

the
pidiontion
08 Thursdny morning to appear in next

SHEPARD'S CELEBRATED |

$60 Serew Cutting Foot Lathe,

Foot and Power Lathes, Drill Pressos,
Yirealar and Bapd Sa

C 0 saw
Attachiments, Chncks, Mandrels, Twist
Driils, Dogs, Calipers, et

send for
catalogue of outfits for amatours of
artisans.

H. L. SHEPARD & oo,
est Front Street,
ey Sk 'i‘l\:rlnnnu. Ohilo,

ORTSY 7 . OH10, on the Ohlo River, Ilimiles
rm\"i.'::mligu':-mm%c greatest advantages for
manufacturing, especlally o wood, tron, and stecl, They
consist in vast suppiles of timbor, fron, steel, and coal n‘i
all Kinds; modemate oltmate ; cheap lving, sround, an
rents: public sebools : uninterrupted water trans win-
tion 1o nil 1he West and =outh ; three trunk raliroads
Bast and somo West; 1LOGO inhabitants ; $LA000 of
manufactures; commands 30 miles of wholesale trade
Exst and Soath, and some North and West. Manufao-
turves destring to jooate, will be furnhhed luformation
by addressing D, N, MUSRAY, L F. TOWELL, A, MCFAR-
LANT, or L E. Waanrox, Portsmouth, Ohlo,

HEADACHES AND THEIR TREAT-
ment. Ry Dr. F. A. Shumons.  An intoresting and valu-
able paper, showing the various causes, tmmediate and
n-m--lo, that give orgin 1o headasohes. The study of con
dittons of systom shown to have & practioal bearing on
troatment. 'roper mode of lmllnxﬂ!hc\-;nr‘;v\r\t;“m?:
of hoadache, Contained fn SCIENTIFIO AMYIICAN B
‘I'Lr;lvw‘. ‘N\v LIS, Price 10 cents. To bo bad l!‘(hll
offioe and from all newsdealers.

el STAVPS:STEE

EALS
STEEL
EHART Y0
N with your ibe

JHFL
'OU SURPRISE ME 5500 S5 rhaien|

weo will sond you a * gom of an autogmph album " off |
1 pagos and A book of X0 chojos selections, wl for ¥
threo-oent stamps, As to our reliabilit \ Inquire of
this paper. Address BURT & rn I{Nt

46 Beekman Street

New Yo

-y v N
THERAPEUTICAL USE OF THE MAG-
net. By Wiliam A. Hammond, M.D. A considerstion
of the therapoutical uses and value of the magnet in
oases of ehores anid parlysis, based on the author's re-
oont experience, with socounts of recent cases of diseaso
treatod by the application of the magnet, prefaced by an
intoresting sketeh of the history of the employment of
the magmot in medicing,  Contained in SCIENTIFIO
AMPRICAN SUFPLEMENT, No. 258, Price 10 cents. To
be had at this oMee and from all newsdealers. ‘The samo

umber contains a notice of the use of the ** Magoet In
gu-.lym" by Prof. Nothnagel.

FOR A '
COMBINED :

Punchand Shears

of beautiful design, of great strength
and ity, and thoroughly reli-
able, address

Lambertyille Iron Works,
LAMBERTVILLE,N.J. |

INDIA-RUBBER AND GUTTA PERCHA
Industries.—By Thomas Bolas, F.C.8, An exhaustive
pa on the sources and manufacture of both Ind
rubber and gutta percha. L The Sources of
per. Barly Manufacture of Rabber. Hubber-bearing
g«u. Collection and Composition of Rubber Juioce.
mracteristios of Rubber. Contraction by Heat and
Oxidation of Rubber. Best Soivents for the Gum. II.
Purification of Raw Rubber. How Rubber Toy Balloons
aro made. bber Cements and Rubber Gloves. IIL |
Vulcanization of Indis-rubber. The Vuleanizing Heet-
ers. Mixers for Rubber. Effects of Suiphur and other
Chemicals upon Rubber, Cold Curing Process. Sub-
stances which Dissolve and Injure Rubber. IV. Special
Applications of Vulcanired Indis-rubber. Manufscture
of%ubber Thread. Rubber Tubing. Hubber Packing.
Rubber Belts. Rubber Toys Rubber Sponges, Rubber
8um€u and Printing. Rubber Cements. Plates, Rub-
ber Waterproof Goods. Kamptulicon, Hose Pipe Mak.
ing. Exportation of Vulcanite Emery Wheels. The
st Steam Rubber Press. V. Ebonlie or Vulcanit

Scientific

VASE ENGINE,
shve wnies s e

:
!
. b

Foel, 13

ot Of GAs por hour,
: prosene or Gasollne

[} med,  Fo
: k‘;lll’l‘l hos, i

Awerican,

— — ——

SPECIALTIFS,
WOODWORKING MACHINERY,
OF Baperior Quality, for
CABINET AND PIANO MAN'F'RS,

SHAFTING,PULLEYS & HANGERS,

2 e e NTIFIC AMERICAN of
‘ R b 1A, 1,

'TYSON ENGINE 00., Philadelphia,
VENTILATION OF PUBLIC BUILD.

ings. Ny James Hogg, An interssting sccount of the
Aystom of ventilation now used in the Madison Squars
Theater, Now York, the most pnrf«ﬂ{ veutiiated pub-
llolmlm\v lnlhlun-\|nl7. A valuable and important
wpor, with sngmvings lostealing the som. Con-
tulnn‘ in W'lvn‘nrnr AMERICAN SUPPLEMENT, N0, 250,
i 0 bo |
pewsdoalers.

*rice 10 oonta, had st this ofMeo and from al
BLACKSMITH AND WHEELWRIGHT.
An tllustrated mechanion! journal (size of SOIRNTIFIO
AMEMICAN), flled with practioal information for blsck-
smiths, oarviage make l(l_t'.'chlnhh. wte. §1 » yoar.

™,
Sampie Copy free. M. T, RICHARDSON, Publishor.
Y 15 Naasan Stroet, New York,

ELLIS

Patent Journal Box. The best Planer and Matcher ever
made. Planing ) in. wide, 6 in. thick, weight 230 1bs
$£30; planing 34 In. wide, 6 in. thick, welght 209 ibs,
F S0 g‘ndlrw. Arbor, and Head, extra, £20. Saah, Door,
and Blind Machinery a specialty. Send for descriptive
catalogue to Rowley & Hermance, Willlamsport, Pa.

ICE AND ICE HOUSES—HOW TO MAKE
foe ponds ; amount of_ice required, ete., and full direc-
tions for bullding lee-house, with illustrated pian. Con-
tained in SCIENTIFIC AMERICAN SUFPLEMENT, No, 53,
Price 10 oents. To be had at this office and of all news-
dealers,

Hross Prdlocks, for Rallways and the Hardware |
Trade. Tried and approved by U.S. %ovl. and akilled
mechanies, D, K. MILLER Lock Co., Philadelphis, Pa.

C

TILEAND GLAY RETORTS ALL SHAPES
. —BORGNER & 0'BRIEN =

RACE. PHILADELPHIA

_ABOVE

PRESENT CONDITION OF ASTRO-
nomical Sclence.—By As=aph Hall. Paper read before
the Ameriean Association for the Advancement of
Scionce, giving the present status of astronomical
soienoe, and pointing out the subjects that need fuller
investigation, snd to which astronomers should give
more attention than heretofore. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No, Price 10
cents. To be had at this office and from all newsdealers,
The saune aumber contains an abstract Of un Intoresting
report to the Chicago Astronomieml Soclety on the
planet Jupiter, by Prof. G, W, Hough, lllustrated,

VIRGINIA FARMS AND MILLS
0 {zrmlror nge. Write for free catalogue,

excha:
B. CHAFFIN & CO., Richmond, Va.
Applied to all machinery driven by

Priction | €

- Captain. | &

¥ 1\ fiy-wheeis and ltable to be broken b
R Bipower stored In wheels, such ns eal-
o ender rolls. upsetting muchines,
& presses, and wire drawing mu-
a0 1z chines, We warrant to save

and all machinery
m_breaking by using our
clutches. Starts gradunl, stops

quick. A mount of power |

ny a
a = controlled. F{'Icllon Hoisting |
= = L Engines and Drums; also, Safet
== MElevators tustor an

> no%qmcker than uny other friction.
D, Frisbie & Co., New Haven, Ct.

ental Bubber. Vuleanized Ofl. Substitutes for Rub.
ber. Cellulold. VL Gutta Percha, its sources, T
ties, mode of manufacture, and sppllestions. This paper
coutains valusble information cuncerning the nature.
rfo;-erllca. and mode of working rubber, and is belleved
0 Le the fullest and most valpable paper on the -uolgect
ever Issued. With four flustrations. Contaln in
SCLENTIFIC AMEMICAS SCPPLEMYNT. Nos. 249, 251, |
and 252. Frice M centseach. To be had at this offioe |
and from all sewsdealers. !

Bunkwale Fagite,

3 gunr-
antéed to 4 Txive
full power clalmed. Eogine and
Boller complete, including Gov-
. ernor, Pump, ete., st the low

rice of
HOHMSE 'OWER « 420 0
& = C . 20

~

Put on curs at 8§

Hprin,
or 110 Liberty St ’(::': York.
ICE-BOATS — THEIR CONSTRUCTION

and wanagement. With working drawin

directions in Tull. Four rn.unv'lnp. lbo':'lm:rl):l:'r;
constroction. Views of the two fastest hwo:fnn‘ Louts
Ssed on the Hndson river In winter By H. A, Horsfall,
M.E. Comtaioed In BCTEXTIFIC AMEMICAN BUPFLY.
MENT, J. The same number also contains the roles and
reguistions for the formation of Joe-toat clute, the rall.
ing and management of loo-bosts.  Frice 10 cents.

AN B’X PERIENCED LEAD BURNER |
B o T L Bl N 2

SBEWAGE DISPOSAL. BY JAMES
‘émuA nnlxdrun—ldbul rlolar Aescription of the play |
e And sewer dlsposal sdopted for the Sheldo
and Esst Thickly Local Bnlnri. Deseription of n)’ll;:l
druln, subsiding tanks, under drainage, and surfuce pre.
paration. A valuable paper, showing one of the bost
mont effective, and most economical methods of sewer.
e and dralnage for towns and Viilagos Contalned in
BOIENTIFIC AMERICAN RUFPLEMENT, No. 237, Prien
10 oeuts. TO be had st this offioe and from all news
tealers. .

JAS MURDOCK.JR. % L,
meENGRAVERésx smven 2
165 RACE S7. CINCINNATI, yipmesst™

Cxy 3agy

HOW TO MAKE A TELESCOPE —BY
Goorge M. Hopkins. Directions, scoompanioed by & com-
pleto set of working drawing T

eanlly construct for hlmsel
tolescope, enpable of giv 1t posssssor & grest deal of
enjoyment and knowiedge of sstronotny. 1llustrated
with 7 figures of detalis, Srawn to & scale. Contalned In
BCIENTIFIC AMEIICAN EUPPLEMENT, NO. 252,
0 cepts. To be had st this ofice and from all news-
demlars.

Price |

and instructions for making.
. A. BROWN, Buftslo, N. Y. |
STEAM BOILERS KEPT FREE FROM INCRUSTA-
tion without the use of Compounds.  Addross

Wi MOREHOUSE, Bumlo, N. Y.

CLIMATE CURE IN NERVOUS DIS

cases.—By Wm. F. Hutchinson, M.D,, U.& N. A walu-
able paper, urging the efficacy of “ elimate cure’ for
cases of disenses of the nervous system, or those which
are the result of lack of nutrition. The value of sea
voyages in certain cases. Eailroads to be avolded. The
mvmuﬁm of Newport as a Summer residence for in-
valids. The value of long sea voynges with pleasant
companions. European resorts not recommended. |
Old Point Comfort. The Bermusdas, the and
the Windward Islands as winter residences for invalids.
Sandwich Islands as sanitaria for norvous invalids.
Contained (n SCIEXTIFIC AMERICAN SUPPLEMENT, NO.

RUBBER STAMP o= 4

w %13, Price 10 cents. To be had at this office and from

all newsdcalers.

T T

mlm_

o
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)0 YOU WANT IT¢—Agricultum! Implement
I ) tMde, with Machine Shop and l-'-llldrp'- a0l
™ (;:;?‘ '-'nrd::"mrl‘lu '?u-’lr;:-u. ‘ell advertl N L
ha r products ; - ; 3T,
oure Bnmn‘, & C:t‘..':‘(’. i:::::"'lo e

TT1SENC FOR NEW

:

ICEHOUSE AND REFRIGERATOR.—
Directions and Dimensions for eonstruction. with one
Mustration of oold house for preserving frult from
season to season,  The alr s kept dry and pare through-
Out the year at o tempersture of M’ 1o Contalr
lr: = ||; NTIVIC AMERICAN SCPPLEMENT. 116,
) cents

)
TO be had at this ofMico and of all na'ndo:l'b‘::
'ANTED-SITUATION A8 FOR 0 TP ER.
Inte nt of Foundry and Maching ’(‘-m:‘ rlo)crl't‘u
prosent employer. Address Box 40, Defiance, O.

MICROSCOPIC CRYSTALS (‘;)N'i'AlNl'Zl)

in l‘lum-‘—llrv W, K. Higloy, An elaborate study of the

Oecurrence, forms, distribation, and oom thon of ¢

mphides, sphmraphidos, and orystal wl-m’ and in L .:
YRrous paris of plants, based on the auth » OXAIng-
tion Of over seventy nstural orders of fic oring ™
and seven onders o oryptogames, Con In KN~
TIFIO AMEMIOAN SUPPLEMENT, No, 9 ?’_ ¥ 10

Conts,

T0 bu bad st thisofllos and frotm all o

ALAND'S
Silest Injectar,
< Blower & Exhauster,

, Apply 1o

i

SN

| distinet water powers

P. Pryibil, 461 to 467 W. 40th St New York.
WILEY & RUSSELL M'F'G COMPANY,
GUERNFIELD, MASsS. “ LIGHTNING " (trade mark),

Manufacturers of Screw Cutting
= nng uther labor-saving ﬂnrhlnor‘
and Tools. Bolt Cutters for hand
or power In Jurge vartety. The
celobmted Lightning Screw Plates
in various sssortmoents,  ‘Taps,
dlon, and reameors for use in the bit.bmee. The Grom
fiver Tire Upsetter. Groon River Drilling '\lu--hlno-m
(\lmn River Tire Benders, Horse Shoors’ Visos, Tire
N heels, Tire Bolt Wrencbes, Nut Wrenohos, Counter-
sinks, efo., oto, Send for Wustrated price st
WHY DOES STEEL HARDEN !'—BY
Willlam Metenlf, CR.  An intaresting paper showing
what has thus far been done in the way of gathering
fucts proparstory to sn attempt 1o determine what are
the chemical or physical chinnges that oocur in the rh--.
nomena of hardening, tempering and annealing of steel

Full detalls of the experimenta made by the author and
others during the last five years, and statements of the
resnits obtained. Contalned In SCIENTIFIC AMERICAN
BUPFLENEST, No. 223 and 2234, Price 10 cents
To be had at this ofice and from all nowsdealers,

MAKERS OF
MACHINES FOR MAKING BOLT NUTS,
MACHINES FOR MAKING SCREW BOLTS,
Please address S, RIEHM & MADLER,
Berlin, 5. 0. Eisenbahustrasse, 5.

PONY PLANER

Will plane 6 Inches thick, and
ns thin as i inch, and In quan-
tity from 5000 to 15000 feet In
ten hours. Wae bulld four sizes,
16, 20, 24, and X0 Inoh, elther with
one or two roller feed; also,
Burcks Band Saw, Upright
Bhaping and Variety Moulding
Machines
- Fur#nn fenlars, addross
HAN & Co,,
Buffalo, N. Y.

v - > COTN N
SUGAR MAKING.—AN ACCOUNT OF
the experiments of Prof. Peter Colller, of the depart-
ment of Agricaiture, in manufacturing sugar from
sorghum cane—a plant sufficiently b y for culture
throughout the country: showing the practioability of
making this one of the best paying crops in the country,
and g:«lldln: that five years bence the United States
will xrodudng all its own sugar. Contained in Scixx-
TIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this ofice and from all newsdealers,

ELECTRIC LICHT.

ARNOUX & HOCHHAUSEN ELECTRIC CO.
offer thelr machines for single and series lights, warrant-
ing their successful operation. Refer to
Iron Pler, Coney Island, . 9 Machines,
Faul Bauer, > 6 =
Messrs, E. Rldl(g & Sons, 5 s
ll%en\. P(éot & Co., . . . 0 -
N. Y. Herald, Stern Bros., M. H. Moses, Huyler's, Booth's

Theater, Macy & Co., where thelr mach
in constunt use.

227 East 20th Street, New York.

ines can be seen

TO ESTIMATE THE HORSE.-POWER OF
a Steam Engine —Simple rules for estimating tho horse-
power of a high-pressure or non-condensing, engine and
of a low.pressure or condensing engine. By a Practical
Engineer. Contalned in SCIENTIVIC AMERICAN SUPPILE-
MENT, No.253. Price 10 cents. To be had at this office
and from all nowsdealers.

HANGERS

VES'GSON ROCKESTER MY

FOR SALE.

(PARIS FURNACE CO.)

manufacturing property, located at Cla %
Co., N. Y., elcvel:m x‘:ﬁl ‘y south of Utica. 0
and one steam engine, A
hungers, &xllenﬁew. ‘Works bullt for manufacturing
;bg es, Forks, Hoes, ete. For terms, description, ete.,
B. F. AVERY & SONS,
Louisville, Ky.

'\ 00D-WORKING [V{ACHINERY.

B#®” Universal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Machines, ete.

BENTEL, MARCEDANT & CO.,
HAMILTON, OHIO, U. 8. A.

iA
(LS. 6FA

A fine

1)
Oneida M’l"

Electrotypers and Electroplaters

Contemplating the purchase of new D 0 Machines,
should examine the working of our mnch'n?tl:c Bt Messrs,
Harper & Bros., Appletons, Methodist Book Concern,
Am. Tract Soctety, &uke'n. John Mathews, Ralsbecks,
Smith & Wesson, Greene, Tweod & Co., Ransom, Little-
feld & Rathburn Stove %;'g_im. gco:llrlk’ M. Co., Ino.

s L S, an Ye Hun others whoso
addresses will be given to those In Interest,

ARNOUX & HOCHHAUSEN ELECTRIC CO.,
227 East 20th Street, Now York.

ICE-HOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for construction.

FLEMENT, 39, l':m W‘msat':: hﬁ:u |.h‘hx
and of all newsdealers.

‘fc«'f‘n SEELL
. RO

HA E

W,

we
ununnthrmz
RexD & BARTON ;
HOYNTON & CO ;
Wouks: Roarrs
EDWARD MILLE:
wu..u" h;;cx Co ; (ll Y

OMACHINE CO X
CRUCHILE CO.; MOMFORD & |usw=;.rigx'2w

othe: 1

F
and over W0 .
NON ll'. Plating, e?é. ‘o bk b ' .c‘:;‘i'sllul"l.'

WANRDA, and the CryTENS GO D, Lotgﬁt
Paris, 1675, Pricos 8130 te

oan Institute, and
CONDIT,HANSON & VAN WINKLE
Sol L NEWARK.NJ

loents

I
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Euglh Adency. 1 Carcilne S0 b aber s

WOOD WORKING MACHINERY.

N ANING, yG, NG, GING
I matGH ol hoRT
TENONING CARVING
MA s
SA‘IDI%KSCPOJL )
.JNWH_ SAL ’
Varig Ty wooo ¥

J. A . TANY &

O
»

CINCINNATILO.U.8.A.

FOR SALE CHEAP.—-A VALUADLE
Address A. BRADLEY, Rivorhead, N,

Valuable Water Front

ON EAST RIVER,

Between Eighth nnd Twenty«third Sta,,

For Sale!

Sultable for lron works or manufacturers, where large
water facilities are required, About 9 lots, inciuding
land under water
CHAS. S, BROWN, 77 Liberty St, N. Y.

PATENT.

paarinl

. ek
MACHINE CO
Wo ol TVELE cons-
VNG roR cAtaLOnY

50 All Lithographed Chiramo Cnrds, no 2alike. 10¢,
A-;b.bh}“)uf,lll_ 100, GLony Canp Co. Northford O

UNIVERSAL GRINDER.
These Grinders consist of & seriex of dlsks with bevel-
ed edges jocked together on & shaft, They revolve to-

ward each other at differont mtes of fpeed. They com-
bine strength and dumbility. No friction: hence no

heat. They will grind all kinds of Graln, also Q:uu
Rocks, Ores. Gypsum, Brimastone, Shavings, Shells,
Seed

Brick Clsy, Cork, Rubber, Bone, (Il Cake, by
Cotton Seed, and any number of articles In use by
manufacturers and farmers. These Grinders are dis-
F-u-d of on reasonable terms. ~ond for llustrated
atalogue with te THE NEWELL UNIVERSAL
MILL CO,, Office, 3, 5, and 7 Courtiand >t., Moom &7,

COPYRIGHTS, LABEL
ISTRATION, ErC,
Messrs. Munn & Co.. in connection with the publica-
tior. of the ScizNTIFIC AMERICAN, continue to examine
Improvements and to sct ar Solickiors of Patents for
Inventors.

In this line of business they have bad over TminTY
YEARS' EXPEMIENCE, and now have unegualed facilities
for the Preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States Csnada, and Foreign Countries. Messrs,
Muonn & Co. also attend to the preparstion of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patent=. All business intrusted to them is done
with special care snd promptness, on very moderste
term.

We eend, free of charge. on application, a pamphiet
containing further information about Patents, and how
to procure them; ditections concerning Labels, Copy-
righte, Designs, Patents, Appeals, Relesues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also rend, free of charge, s
Synopsis ot Foreigu Patent Laws, showing the costand
method of securing patents in all the principal coan-
trics of the world. American inventors should bear in
ming that, as s general rule, any invention that is vals-
abie tc the patentee, in this country is worth equally as
much in England and some other foreign coantries.
Five patentz=—embracing Canadian, English, German,
French, and Belgian—will secore (o an inventor the ex-
clusive monopoly to his discovery among about ON®
HUNDRED AND PIFTY MILLIONS Of the most intelligent
people in the world. The facilities of business snd
steam communication are such that patents can be ob-
talned abrosd by our citizens almost as easily as at
home. The expense to apply for an English patent 1s
§75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Ceopies of Patents.—Persons desiring any patent
fssned from 1835 to November 0, 1866, can be supplied
with official copies at ressonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issned since November %0, 1865, at which
time the Pawent Office commenced printing the draw-
ings and specifications, may be bad by remitting to
this office §$1.

A copy of the claims of any palent tssued since 1836
wli be furnished for §1.

When ordering coples. please to remit for the same
as above. and state name of patentee, title of fuven-
tion, and date of patent,

A pamphlet, contalning full directions for obtaining
United States patents, sent free. A hundsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and Is & useful handbook of refer-
ence for everybody, Price 25 cents, malled free.

CAVEATS,

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE—Corner of ¥ and TtA Streda,
Washington, D. Q.

The most convanient and
mu‘ exchanged or returned m

REA
20-33 Franklin Street, Boston; 4 Boud

DERS' AND WRITERS'
Street, N

THE PERFECTED STYLOCRAFIC.
"Vorhu

"5 varions stylon, sind two Cenk siasep 18

ECONOMY
ow York; 35 Madison

'

co.,
m
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Founded vy Mathew Caroy, 1788,

.FOR PRACTICAL MEN.

sm \:mc K, 06 0 mpf mﬂtA ook

u s, N @ O
mmﬂ'u‘l‘\"ﬂ L) \‘" Vi

“no: w M ASUPACTUNRE, 4to] (‘nluomw ot " rlwk'o

collection of 'ACTIC L, S {’l_‘_‘rnﬂ-. und Iuovuul(“

BOOKS, §to 1 List of Books on STUAM AND TIE STRAM
BENGIN B, MECHAS S, M ACHINERY, and EXOIXNKIING,
(o, List of Important Books on METALLUGGY, M7= |
A5 SYRENGTH OF MATEIALS CHEMICAT. ANALYAIS. |
ASSAYING, oto. 4to: List of Hooks on MINING, MINING |
)IM HINERY, COAL, 0tc., 4o two Catalogues of Hooks |

0 Pam; Oon SOCIALSCIENCE. POLITICAL BooNo-
u\' B.\\ <, l'm-ﬂ..\nu\ Pavernisy, and kindrod | {
suly ;A logue of recent additions 1o our stook
of PRACTICAL. SCIENTIFIC AND THONNICAL ROOKS ;
as well as 0 List of LEaning BOORS on MeTan Miviva, |
MITALLURGY, MINFVRALOGY. ASSAYING, AND CHEMI-
CAL ANALYVSIS, sent L free to any one who will forwand |
his sddress,

IIRNR\' CAREY BAIRD & OO, !
lnduuhl blishers, Booksollers, and lmporters,
S0 Waisor Qrm L PHILADELINIA

$66 mkl‘lmﬂ own town Terms and 88 onta

H. Harrzrr & Co,, Portland, Me,

61

Welcome 10 1881.—Now roady, Stylo No, 8,000,
A now Parlor Organ,) The vory bost cabinetor |uu
or organ for the money (o be found In this country.
1 challengo s oqual, Ilmululun 17 banutiful 8olo

rwutxfu' Ammmn.

EA M m m Oc(mu(uuplnr also, the famous Yox ¢ :~lvm|n-(uh|nh

{8 the swostost stop aver placed In anorgan) nnd Vox
PIANOS &ORGANS’ Humnnn, Bestdes all this it contalns an ontirely now

and original stop nmed “Colosting or Fronoh Hor n.'
i This beautitul golo stop I8 conuectad with o distinet
1oL of powerful resds which 1n #o tunod and vaofesd
0 to produce nn oxaot lmitation of a fronch horn,
Tehas the geand organ rightand left, (2 Knoo Bwells,)
SOctaves, fino walnnt casa, hn.ulllflll froneh vonoers
Ing, handiomely carved handles each end, oo Inm
stands, pocket £ r music, extra large fancy tofp.
Beauys now patont Swp Actlon, the foest action
ever placed in an organ. Helght, 50 in, Depth, 24 1o,
Longth, 49 in. I8 welght whon boxed will bo aver
400108, Ithasasldiog | d, 15 pedals are coversd
with motal fnstead of carpel. Takiog all things in
consideration, it Is the finest organ for the money
ever bullt,  Agen 8 (Mononpolist price) for such an
Instrument I8 all the way from $150 10 §400

&% 1 will box and deliver
. the above or an ard
" cars here. P withlt aﬂne
. stool. book & musio foronly
NOTICE. My Holiday offers.—On account of
the enormots Increaso In tho sales of iy Planos and
3 Organs, beenuse of my special Hollday offors, and
™ thiat all may bave anopportunity to avall them
selyes of them, I heroby extend theoffer until the
B 50 day of April.1581. Please write your lottors brlofly
2 and 1o the point. Ishall bevery busy upto April
i 30th, 1851, at which time my holiday offers expire.
8 A very large assortment of new and beautiful
B styvles of Pianosand Organs wers manufsctured
for the Hollday season.  Prices of Urgunn from $30
to $1,000, 2 1o 32 Stops, hm\ll Organs as low as ilu Beautiful new siyle Planos from £125 to §160. Tho
demand for the newstylo No. 500 the London' at §65, 1s withouta parallel. Itis by far the finest
organ ever placed In the market, as thousand will tes Ify. Tam obliged 1o work my men overtimo In
ordar to filkthe demand. 1 predict astill greater sale of the new style No. 8,000 at S85,
- Latest Illustrated Catalogue with beautiful Steel plate Engraving, sent free. Thoso
-h'slﬂns 1o purchase agm]ucﬂul 1o visit Iy factory here and select the lnstrument fn person.

Address or callon DANIEL F. BEATTY, Washington, New Jersey.

|“'
L

7 A WEEK. $12adayat home casily made, Costly
ontfit free.  Address TRue & Co,, Augusta. Me.
HUB \IACIll\ ERY.—HUBTURNING. HUB \((IRTH-
d Heb Boring Machines, Send for price list and
clrcuhus. DAVID I-.\'Kl\%. Shobuymm. Wis.

50 Elegant Curdn. 60 slylos with nnm(n 10¢, 40 Tmnl—
parent, 10¢, Stamps taken, ‘uuu.Lu JHrockport, N. Y.

Vertical und Spark- \rr(-stlmx Engines from 2 to 12
horse power, mounted or unmounted, Best and Cheap-
est Engines wade. R150 upwards. Send for Ilus-
trated Catal o?-u *A 72 for ln{unnutlon and prloes.

W. PAYNE & SONS,
Box 1207.

C nrmnu. N. Y.
"0 Al Gold, (‘hmmu, uml Lit’g Cards (No 2 alike),
U Name on, 10¢.  Clinton Bros., Clintonyille, Conn. !

to sell our Rubber Printing Stamps.  Sam- |
BIG P ples ircc T.nrlur Bros.& Co., Cle vdnnd O.

$7 7 7 A YEAR and expenses Lo agents. Outne Free,
Address P. 0. VIC l\h!{) Auguata, Maine.

l’ullm Blorkn.
Iron Sheaves. Phos-
shor  Bronze Self-
,ubliullln = Bush-

5':‘

a

: d
;E

Inside Irom  Wrwaght Patent Iron Sheavs LOCK Hox 10, Lock-
Btrapped Block. Irom Blsek. Sieel Holler Buskied porl. N. Y.
ment g s

SEND FOR THE

BEST BAND SAW BLADE

in the market to

.()\l')()\. lil"‘ll l!\ & ORTON, Phila., Pa.
\(H,\'X H 1C AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMENICAN SUPPLEMENT can be had at this office for
10 oents, Also to be had of newsdealers in all parts of
the country.

THE NOLLY Q= EAme ©D 0w cp. LMITED
SYSTEMOF.S “M,.'Lv”“".‘.%nvom

TORCITIES ANDVILLACERIUEC e Laxy e

CIGAR BOX LUMBER.

SPECIAL PRICES 1o nll parties ordering ,

20,000 ¥ ERT
and upwards. Belog Sole Manulucturers of the cele-
brated perfectly smooth and thoroughly sessoned

CUT AND PRESS DRIED LUMBER,

p offer to all manufact ur- rs extra induestonts m
f Ujgar Box Cedar u-l~ and Vencers Poplar,
ore, Butternut, and \I 1l Also In Fanel
Jds and Hrosh Stoek, Our Ce !.v \nx..|~ spplec d Lo
1 preforred to imitation Cedar. § Full
line Foreign and Domestic Woods in Logs, Flan onrds,
and Veneor gend for Catalogue and Price L
GEO. W, READ & CO.,
156 to 200 Lewis street, New York,

NO FAILURE IN SIXTEEN YEARS
RlFUGAL S
— PUMP

HEALD &SISCO;ceM

0070 35.000 GALLS PER MINL{TE CApAGITY
Heald BiscoXBoBaldwinsville NY.

FREEB & by

»ont soll
Vornp
 N.Y

MACHINISTS STEAM FITTERS,

AND
) : oa Tt is Lhe
’ )
M rt f the oountry,
Write J. B, BHERRIFF. SON & CO
: ) yoors of oll ” Putagt

DUC'S ELEVATOR BUCKET,

'or useé In Grain Elevators, Flour Mills, Sugar lh-ﬂm-ru-a. and
l!lllln of every kind. They are made of € oal ~lamp|ng Iron, extra
strong and durable. Have no corners to catch. 300,000 in use.

THOS. F. ROWLAND, Ssole Manufacturer, Brooklyn, N. Y.
NEW YORK BELTING AND PACKINC COMP’Y.

The Oldest and Largest Manufacturers of the Original

SOL:ID VUIL.CANITE

I
standard BEI.TI\(-. PACKING, and |
s Address NEW YORK BELTING AND PACKING (0.,
Emery Wheel. JOHN H. CHEEVER, Treas. NEW YORK.

THE AMERICAN ELECTRIC COMPANY.

PROPRIETORS &« MANUFACTURERS OF THE THOMSON— HOUSTON
SYSTEMOF ELECTRIC LIGHTING. OF THE ARC TYPE
N°S 25 & 27 LAKE S7. NEW BRITAIN CONN.

‘“BLAKE’S CHALLENGCE” ROCK BREAKER.
Patented November 18, 1879,

¥or Macndam Rond muking, Ballosting of Railvonds, Crushing Ores, use of Iron Furnaces,
ote.  Rapidiy superseding our older styles of Blake Crusher on aceount of its superior strength, «fici-
ency,and simplicily. Adopted by lmportant Railway and Mining Corporations, Cities, snd Towns,
First Class Medal of Superiority awarded by Amerfcan Institute.

BLAKE CRUSHER CO.. Sole Makers, New Ilaven. Conn.

$5 10 $20 Kiils Sinton & Go, Poruand, e

AD engine that works without
JOHIN R WHITLEY & CO.

Boller, Always ready to bo started
and to give ut once (ull power,
SAFETDY. EC () HI\.
CONVYENIENUE
European Representatives of American Houses. with Burns common Gas and Alr. No
First-cluss Agentsin the principil industrial and sgricul-
tural centers und cities in Earope. London, 7 Poultry,
E.C. Parls. 8§ Pace Vendome. Terms on uppllca(luu
J. R. W. & Co. purchase Parls goods on commission at

stenm, no coul, no ashics, no res,
uhlppers‘ discounts.
|GHT & SLACK BARREL M’AQI'HN

no danger, no extra lusuruuw
Almost no sttendance.
AT
Blll5e7s A9 A SPECIALTY B
*r""wx 'JOHN GHEENWOOD &CO.

Usetul for all Work of small 1Lntlouu} sh Al uu..-lm-
Bullt in nlzoa of 2, d,and 7 H. . by SCHLEICHER,
SCH M & CO., 345 Chestnut ~|rml Philn., Fa

H. ~. \Iumum. A Co. 111 Liberty St., N Y., »\}:\': 15,

R AN \'lﬂ 10 S1,000: 2 1o 32 Stops.
P mmh hl‘.’.) up. Pa per free Address
Dauniel ¥, Huux), Vashington, N.J.

'l‘HE \'BW 0T'l 0 SILENT GANS ENGIN
ROCHESTER N

'l'ha only genuine Gelser

'SURFACE FILE HOLDERS.

By thelr use a crooked file may be utilized as well as o
stralght one, and both are made to do better execution in
filing brond surfaces than has hitherto been possible.

No.4 hnld- llle- I" to M in, long. Price e,
No.b5 itol6in, * Price F1.00 each.

Far sale by the lrmh- generally. Manufuctured only

by the NICHOLSON FILE CO., Providence, R, L.

50 | luclu ape, Chromo Cards, etc.. name on l~ 20
Glit-EdgeCards, wcl LINTON&Co. Narth Ilu\'-,n Ut.

Langdon Mitre Box Co, Co,,

== MILLERS FALLS,
MASS,

"3 Langdon and New
Langdon Mitre Box

ITELEPHON E ' &l

Llnuhrsrru Horconn & Co,, Mallet Creok, Ohlo.

Pond’s Tools,

DMEsTIC

PEREINS

High Pressare Enome and Boiler Ric.

¥insine Lathel PlaaersiDeills Ae. l::c’: re !ulluln.. to bu;h;ul 'l" 'h'n'\"-' :;lf:l:::l‘t':"‘l"llh :‘l ,
sent the inte e Perkins' Engine Compnny,
DAV'D w PUND worcesler’ Mass |||'I'l"r‘n'-..:-ll<l.:" .!.\ in this conntry.  All communis

i |' n’u l!.l\‘ subject will recolve
ontiorn GE ) Cre
o MUSTAGNE AND WHistaRs, _ y Tk PReRIve Boais e on Plurten

5 Gold, Figured, and Actress Chrowos, 100, Agont'y
Sample Book,Se, SBAVY BR \nrlhh n, Ot

mrae)

T RAFETY HOISTING I

O T l S’ Machinery.

OTI8 BROS, & (‘l).. I‘-u S48 Broodway, Now \urk

AGENTEWANTED, 36 PERDAY nu-loullln‘oﬂr

1 PLATFORM FAMILY SCALE
Welehs W RS Lhe | Iy 44 A BOOM FOR
Ahl\l-\ I sl ritory (r 1erms and rapid sales
Ayant |-|\li TICSCALY OO, Cinelanatl, O,

FOI
Heavy Punches, Shears,
BOILER SHOP ROLLS,

RADIAL DRILLS Etc.
END TO

1s called to the ere nl dooline In prices of wrought
STRUCTURAL IRON,

[t s bellevod that. were owners fully aware of the small

Aifforence in cost which now exivts betwean (ran und

wWood.  the formor, In wany cases. would be ndoptod,

talled rformation farnished to Architocts, K

WILMINGTON, DEL. ' and Boaiders. on spplioation Ahes

HILLES & JONES, | o iiohemn inseansncs of e, "ﬁh‘.‘.’..‘:“i.’:l

Roots’ Nzw [RON BLOWER.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M. ROOTS, Manuf'rs,

CONNERSVILLE, IND.

S. 5. TOWNSEND, Gen. Agt., | § Sf;ﬂs'lffn't.s'" NEW

WM. COOKE, Selling Agt., 6 Cortland! Street, YORK.
JAS, BEGGS & CO., Selling Agls., 8 Dey Street,
EW-SEND FOR PRICED CATALOGUE.

RAUTWINES CIVIL ENGINEER'S
POCKET ROOK, illustrated with 00 unﬁnv!nn
from original dexigns. Fourteenth Thousand tevised
and Corrected. 16mo, 008 pages, Tuck, giit edge. Price
M Malled on recelpt of prlu- E. Claxton & Co., Phila.

Wheeler's Patent Wood Filler

filla the pores of wood perfectly, so that o smooth finish
is obtained with uno coat of varnish, Send for cireular,
Mention this pa
BRIDGE ‘“llT WOOD FINISHING CO.
10 Blocckor Strost, New 'ank.

;I ust issued, .'I‘

All other kinds Imitations and lnferlzor. Our name is stamped in full upon all our WITHERBY, RUGG & RICHA RDSON. Manufscturers

of Patent Wood Wosrking Machinery of every deserip-
tion. Fucllities unsurpassed. Shop formeriy occupled
by K. Ball & L 0., Worcester, Mass. Send for Cunlfcue

' The BELMONTYLE OIL

| Prevents Rust, Tarnish. etc,, on Firearms Ms.
chinery, Tools, Cutlery, Safes, Saws, “kates, Stoves,
Hardware, ete., without injury to the polish. In use
over 10 years. Highest Testimonials. Samples 5 cents,
xhnc!or!lw sent free of expressage. Send forcircular,
ELMONTYLE OIL CO.,
SOLFE_MANUFACTU RERS,
150 Front Street, New York.

OF THE
Scientific Americn

The Most Popolar Selentific Paper In the World.
YOLUME XLIV. XEW SERIES,
COMMENCES JAN. 1st.

Only §$3.20 0 Year, including postage. Weekly.
. 32 Numbers n Year,

| This widely circulated ¢
| paper Is published weokly., B ¥ number contains six.
| toan pagos of useful information, and a large number of
E original engravings of now Inventions and discoveries,
| ropresonting Engineering Works, Steam Machinery.
New Inventions, Novelties in Mechanics, Manufactures.
Chemistry, Electriclty, Telpgmaphy, Photography, Archi-
tecture, Agriculture, Hortlculture, Natura) History, ote,

nd spiendidiy illustmted

All Clnsses of Readers find In Tur SCrestorne
AMERICAN a popular resume of the dest sclentifio ine
formation of the day; and {tis the aim of the publishers
Lo present It in an attmetive form, avolding a8 much as
. To overy Intelligent ming,
S & constant supply Of Instructive
reading. It iy promotive of knowlodge and progress In
overy community where it circulates,

possible abstruse

this Journal am

Terms of Subscription.—One copy of Tue Screx-
: TIFIO AMERICAN will Do sent for one poar - & numbers—
| postage propaid, to any subscoriber in the United States
or Capada, on recelit of three dollars nnd twenty
cents by the publishers; rix months, §L0; three
months, $1.00
Clubin.~0One extra copy of THESCLENTIFIC AMERE-
OAN will bo suz d gratis for¢
at 8L each:
mie

vy clud af fve mbecriders

ul-lu onal Coples At o proportionate

One copy of TUE SCIRNTIFIO AMERIOAN and one copy
OF THR SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one yoar, postage propaid, to any subseriber in the
United States or Canads, on rocolpt of seees dollars by
the pulilishors

The safost wiy Lo remit s by Postal Onder, Deaft, of
Express. Money carefully placed loside of onvelopes,
securely sealed, and cormeotly adidressed. seldom RO

! AStray, but (3 ot the sender's risk
and wako all anders, drafts, ofo

Address all lotters
y ayable to

MUNN & CO.,
37 Park Row, Noew York.

To Forcign Subscribors,~Undor the facilition of
the Postal Union, tho SCLENTIFIC AMYNICAN Is BOw sent
| by post direct from New YVork, with regularity o subseribe
ore n Great Britaln, Todia, Australis, and all other
Hritiah colonies: to Franoe, Austria, Nulgium, Germany

The attention of Architeots. Enginesrs. and Builders Rusala, and all other Busopesn States: Japan, Hraxil,

Mexioo, and all States of Contral and South Anserion
Torwme, when sent to foarelgn countries, Canada excapted,
H, gold, for SCTENTILFIO AMERICAN, | your; $9, gold, for
both BCIENTIFIO AMENICAN and SCVELEMENT for |
yoar, This Includes postage, which wo pay. Hemit by
postal ovderor draft to order of Muun & Co,, 81 Park
Row, Now York,
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Toside Page, vach Inkertion « « - 75 conts a line,
Back Page, each insortion = « « $1.00 a line.
(About clght wourds to a line.)
I‘-mr-m may Aead adeertisements at the same rate
’ﬂ' line, by mearwrernent, as tAe letter prose.  Adver
imernents snust be rvovived at publication ox early
ax T'hursday morning fo appwar in next lerve

THE

New York Ice Machine Cnmpany,

21 Courtland St., New York, Rooms 54, 55.

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

Low Pressure when running. No pressure at rest, Ma.
chines gunrmntoed by C. H. Delamater & Co.

8 Pen (Just ented), having lhr‘
‘:"\g!n P:l'"t‘vkwhk‘ o»&m’ section, 18 the very lates
ProvementA THE ST LOGRA PRIC PEN CO., Roo =
' Broadway, New York. Sond for circular.

_——————-—_
hb\\ YORK BELTING AND PAC th(-

THE TANITE CO.

Stroudsburg, Monroe County, Pa.
1L881.
PROMPT DELIVERY

AND

STANDARD GOODS.
THE CAMERON STEAM PUMP

DESIGNED VOR USE IN
GOLD. SInLnvVvEBaR, CcOAL, AND IFnonwN

MINEKES,

FIRE PUMPS.

Pumps  farnished with Mevable Linings in Iren, Composition, or Phosphor-Iironze.

sutrs THE A. S. CAMERON STEAM PUMP WORKS,

FOOT EAST 234 STREET, NEW YORK CITy,

J OO

E | OUR “TEST" HOSE

= | Is superior toanything ever bafore mado. Every
= deseription of Rubber Hose always In stock.

37 & 35S PARK ROW, NEW \ORK.

The Genrge Place Machinery Agency

Machinery of Every Description,
1 11 Chambers and 13 Ronh Nn‘(li New York,

UPRIGHT DRILLS dicuiy
H.BICKFORD GrerinratiC

COVERING

>

For Steam Pi
‘u~' !u nvc~ and R r :\tod by any one, ‘nboul
mi ust—no end for circular,

"w l\h ;\ ‘0\ IO (onlnml( Street, No Y.

GENERAL AGENT

FOR STATE CF OHIO WANTED, |

sreforably ot Cincinnati, by a prominent firm of l-)mtr‘r
Vheel Makers. Alto s Genersl Agent for the North-
West, prefernbly at Detroit. A liberal stock will l-c con-

signed. None need apply except those who have the |
means and dlspusition xopmh the t.u.um-\-m'_mumlh !
Address EH.L]IY Th. |

HEEL, Box 773, New Yo

TOOL

d Carbon Points, In nsable for |
ory \\'heeu Grindstones, ened Steel,
Pcme in, and Paper Calender Rollers, Drilling, Planing,
Moulding, Millstone Drusmt and Sawing Stone.
J. DICKINSON, 64 Nassau Street, \urYer

WANTED, BY THE ~0l Tll“ \Rl\
FO[‘\’DI Y AND MACHINE CO., Hnuuielyhm. a num-
ber of first-class fitters on englne work

ROOFINC.

For steep or flat roofs. Applied by ordinary wo rkmon
ot one-thind the cost of tin.  Circolars and samples tn-e.
Agents Wanted. T.NEW,# John Street, New York.

Mill Stones and Corn Mills.

We make Burr Millstones. Portable Mills, Smut Ma-
chines. "ackers, Mill Picks, Water Wheels, Pulleys, and
Gearing specially sdapted to Fiour Mills. Send for
catalogue.

J T. \0\8 & SONS, Buflnle, N. \.

THE BAKER BLOWER.

{rORCED BIAS‘I

& The revolving parts are
‘all sccurately Balanced.
S Warrsnted Superior to any
- other,
WILERAHAM BROS.,

Pnu_u :u-ﬂu, Pa.

For showin, of
Pyrometers, [ roriog heat Plpes,
Boﬂcr Hm_-e Superheatad Steam, O ~tilis, ete.
HENEY W. BULELEY, Sole Manufactures,
143 Broadway, N, Y.

T E LEPH ONE 254 Electrioal Suppises.
C. B JONES & BRO.. CINCINNATL. O,
ROCK DRILLS,
COMPRESSORS é
FlAlSE, \ o
BATTERIES ‘\1
POWDER. garcs

IIU)P II\\I“PI(-
KESS €0, Middletown, Conn

STILES & PAKKER

Address JOHN A. ROEBLING ONE \1 nufacturs
ers, Treaton. N. J., or 117 Liberty Street o \ wk
W heols and Hope Iw-’-vvu\-n;.u,'l--mrl stances

send for ctrealar

HE tific Americsn ™ f» rinu }1](\
T HJ'H ~""u‘1'.; Te i Loms-

bard Sts, Philadelplls, and 50 Go Nt .l“].v

THE NEW PULSOMETER

Wil save over Fift por cont, In Fuel w th gronter duty than
any other Steam 'ump In the marketi uiso. more Simple,

I’Duruhlo, and Compnet, Specinlly ndavted to Mining,

Rallroads, Steambonts, Paper Milis, Chemical

and Gas Works, Tanneries, Mrewoerles,
Sugar Refinerles, nnd other .‘Innuﬂu PLures,

For Drainiug Quarries, Cellars, Plantations, and

various other purpose~, For (on!rn( tors? u-c it has

Boilers, and Water Pipes. Ap- |

NO EQUAL
SBond for book giving full deseription, reduced prices, and many letters of
commendation from leading manufacturers and others throughout the country who

nre using thom.,

PULSOMETER STEAM PUMP CO.,
Of’ﬁce, No. 83 John St,, Nsw York City.

RAIL ROAD DEPOTS 1RON

HARTFORD 5 o
STEAM BOILER |—— —

HARRIS,
PROVIDF\( l-'.. R 1. (PARK hTRBE’l‘)-
tllx minutes walk \\ oﬂ from -muon

ginnl and uilder of 1t
HARRINS-CORLINS ENGINE

With llnrrl-' Patented lmprovrmem-.
from 10 to 1.000

HWIOHNS

S WHARF SHEDS

Inspection & Insurance

COMPANY.

W. B. FRANKLIN.V. Pres't. J. M. ALLEY, Pres't.
J. B. PIERCE, Sec'y.
PREVENT SLIPPING. The

handsomest, as well as the safes? “snesvn

CarnageStepmade. Forged frombest

' FOT4 and formed witha sunken panel, L:.g lp":eD& Bpoﬁrlr g;es"' Bsoh‘gnFP!lcNh?g'
in whichis sccured a plating of richly ?lhll Board, Sheathing. Fire Proof Coatings, &c.

| moulded rubber. Durability war-

ranted. Send for illustrated circular.
Btber Step X'f'g Co., Bestes, Mass.

The Asbestos Packing Co.,

Miners and Manufacturers of Asbestos, : - - : .
BOSTON, MASS., |4 &% BR0WS 5761 Lowis b, New York.

OFFER }OR SALE:
MAOHINISTS’ TooLs.

Sexo you Desenornve Price

H.W.JOHNS MF G CO. 87 MADEN LAKE, K. .

l'ATL\TBD ASBESTOS ROPE PACKING,

B LOOSE b
* . JOURNAL * EW AND nu'nom PATTERNS,
" “" WICK . Send ﬁrnov 1llustrated catalogue.
- -

MILL BOARD,

Lathes, Planers, Drills, &o.

| New York.

ALSO YOR GENERAIL MANUFACTURING AND|

EMIRY WH!ELO AND GRlNDING MACHINEC. CATALOGUEL

THE FOLLOWING MANUFACTURERS ARE TH)
MOST PROMINENTINTHEIR RESPRECTIVE LIN L=
IN SHORT.ARE HEADQUARTENRS,

WIRE ROPE

e MAZAKRD MANIL B .cu
M lll“\“-“\ Axt N7 Liberty s, NU Y,

Plumbing and Samtary Goods of all Kinds,
N 00 W 5 ek o, . s T, Fotl

HOISTING ENGINES,

COPELAND & BACON,
NEW YORK.

THE DEANE STEAM PUMP.

DEANE NTEAM PUMP COMPANY,
Holyokr, Mass, Boston,

MECHANICAL BOOKS.

Kond 10 conta for W.page Catalogue of Books for Ma-
ohinists nnd Engineers
D.YANNOSTRAND, .l'l \lurrn) "l Ly Noew York, New York,

WATER TUBE STEAM BOILERS.

BABCOCK & WILCOX, Englocers.
30 Courtlnnd St, - - Now York.

WHEEL BARROWS, Our Bolted
is superior to any made.
Bulldors, Contractors need them, $24.00 dos.

Address A. B, CUHU, 197 Water St., New York,

BRADLEY'S CUSHIONED HAMMER

?npnnnhm the nearest to the sction of the smith's arm
any Hammer in the World.,
BRADLEY & CcOM PANY, Syrancuse, N. Y.

Esterbrook Steel Pens

Are the most popular pons in use.

Works, Camden, N, J. 26 John St, New York

CELEBRATED “RED STRIP" BELTING,
. RUBBER BELTING, PACKING, AND HOSE.

THE GUTTA PERCHA AND RUBRER N'F'G CO,,
23 Park Place, New York.

VALVES AND FIRE HYDRANTS.
THE l.l'Dl.()'\‘};n;".\.\'!.\\:-E M'F'G CO.,
PA'N:s'r SATETY JEWEL CASE

Iaving Double Lock. Can be made fast to dress-
ing case or trunk. Lined with anx satin, velvet
beautifully finished, d sizes, 56, 35, $10, $12. ‘tﬂd

0.D. Frothingham & Emery, 0 Vesey St., N.Y.

Mason & Hamlin's Cabinet Organs.

THE BEST IN THE WORLD.
New York. Chicazo.

NICKEL PLATED HAND DRILL.
&dju-lnble Chuck, holding 1-#4 to 18 inch drill. Hoilow
Rosewood Handle. containing Six Dismond Pointed
Drills. Sent by mail, prepaid. for $1.25. Th= best in the
world. MILLERS FALLs Co., 74 Chambers St., New Yclt.

AIR ENGINES AND ELEVATORS.

SHERRILL ROPER AIR ENGINE CO,,
91 & 93 Washington St., - New York.

GUNS, PISTOLS, AMMUNITION, &e.

E. RF\II\(-TO\ & SONS,
MANU Y\L‘l‘l.'ﬂl:u&.
Now York.

283 Broandway, - -

Rock Drills and Air Compressors.
INGERSOLL ROCK DRILL CO.,

1 1+2 Park Plnce, - - Now York.

Emery Wheels and Grinding Machinery.

LEHIGH VALLEY EMERY WHEEL C0O,,
WEISSPORT, Carbon Co., Pu.

FILES, DRILLS, CHUCKS, VISES,

Boston.

e o SHEATHING PAPER, | NEW HAVEN MAN(IFA("I‘UICING CO., TAPS, REA!’:‘S, STUB TOOLS, Xe., &e
:: o FLOORING FELT New liaven, Conn. | GOODNOW & WIGHTMAN, Boston, Mm-.

CLOTH. —

SANS

4 OO0
‘AERSONS/ DS rmar mSAWYf_RSHAND Books

The Oldest YANKER NOTION HOUSE In the World,
HOWARD BROTHERS & READ,

(FRE Succossors to HOwARD, Saxaxr & Co.,

'-'315 Frankford Avenue, ;

1; 70 anY "Wrof THE WOPLD
3 conrs P u,r EMERSON.SM|TH &CO.
tss BEAVER FALLS,PA

BOILER COVERINGS.

Cement nod Halr Felt, with or without th

Pmem “AIR SPACE”Mubml
ASBESTOS MATERIALS.

Made from pure Itallan Asbestos. in fiber n‘ i honnl und
round paeking. THECHALMERS.~} K (0
| $0Julin street, uod Foot of K. #th & troet, \Lw \url

CORRUGATED AND CR IMPED IRON

OWNERS OF
THE HOWARD MANUFACTURING €O,
MAXUFACTURE AND INTRODUCR

PATENTED NOVELTIES.
o Real Pocket Seale

IN THE MARKET.
MADE OF METAL,
Heavily Niekel Plated,

MG ifk.‘.h".{i,'..‘.‘s!.’...‘r’:!?r. i 14 fl COMPACT,
8 R | e (I Thoes
Now \ulk 2 8 DURABL(.
S . Can be carried In the Vest
ERIGSSON $ NEW MOTOR. Bl
ERICSSON’S . N ey accurmte.

Wolghs up to & 1bs,

N |DELAMATER IRON WORKS

PRICE 265 CENTS.

New Caloric Pumping. Enging

DWELLINGS AND COUNTRY SEATS.

Simplest cheapost, and most eoconom) Samplo by mall on recelpt

Tor Ammestlo purpis .:- m:u;“n“r;’:n?j{“"l‘“&l‘l“ﬁ:mn W Of prive.

| Absolutely sufe, Bond for ciroulars and price lists, A lberal ‘d'l:;onm to the
0.

No.j=* l'ﬁ'ﬁ !(‘)lnoo. wolghs
Ll l'oetot." wolghs to

L DELAMATER & CO., Proprictors,
\u 10 ('orllundt Street, Mw York, N. Y.

Dead Stroke Power Hommers

re superior to all others for forging and dlo
work., Ovoer40now in use. Manufaotured by

[ PHILIP 8. JUSTICE,

- 14 North 5th Street, Phlladelphia, Pa

Howard Manufucturing Co., Box 2205, New York,

Pictet Anmclal lce Co. llmned

1, O, Box a8, 12 Greonwie
Guarsntood to bo llm poat Sotent h '" h(‘“’ ‘J&l’
oxisting Ioe and Cold Alr Mu-hlnu.

Metaline and Star Roller Bush Tackle Blocks, &t.

BAGNALL & LOUD,
Boston, Mass., nnd 33 South Street, \rw York.

Bl EAGLE ANVILS. 1843,

Rolld CAST STEEL Face and Horn.  Are Fully War-
mnted. Retall Price, 10 ¢fa, por Ib.

BOLT CUTTERS aud SCREW COTTING MACHINES.

HOWARD TRON WORKS,
BUFFALO, N, Y.

CISTERN, WELL, AND FORCE PUMPS.

RU\!"E\’ & (,‘OMI’AK\' (Limited),
03 Liberty St New ¥ ork. and Senccn hlln. 'l.\’.

Brass Cocks, Valves, and Fittings.

MeNAB & llABMK MAN’P‘(I "0 Y
56 John Sreet, = w York.

nxmlm '\l \i m\n }vouxs.

Steam }.nxlum Blowrn. aund
Steam Heatlng Apparatos,
50 l*nler-l S(.. Buun. Mu..

DADDOW & BEADLE'S
MINEH § PAT. SQUIBS for BLASTING.
Mfd. by Miner's Supply Co., St. Clair, Sch*ll Co., Pa.
MILES BRO. & CO.,
Manufactorer BRUSHES of every description,

102 FULTON ST, NEW YORK.

The Greatest Rock Breaker on Farth.

i e SRR M
" Plans and cstimates furnished for any copacity of
SAW MILL MACHINERY.

eAh'l.:ofly‘ e SRS NRE 80, S ate-

PRINTING INKS.

The lead

AMERICAN rlut ntl
G AT "ﬁ Joh- m., hew York.

.




