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THE GRAIN TRADE OF NEW YORK. l
One eannot cross cither of our river ferries, still lesa cir-
cumnavigate the city or take a few hours’ gail up the Hud
son, without being amazod at the movement of breadstufls
vigible on all sides.  On the Hudson River Railroad, and all
the other iron thoroughfares converging upon this city, long
traing of grain ears are almost constantly in sight, while on
the river vast mfts of gmin laden canal boats more than
rival the railway trains In carrying eapacity. It is no un.
common thing for one of the large towing steamers to hring
down the river fifty, sixty, or more canal boats, each carry
ing from eight to fourteen thousand bushels of wheat, corn,
or other grain.  In single file, one of these vast tows would
make a continuous line of canul boats more than a mile in
length: while an equivalent tonnage in cars would require
twenty-five or thirty 40-car trains, or from six to seven miles
of cars, acconding to the nature of the grain,

of other shipping, may be seen about the great railroad ele-
vators at 65th street, receiving cargoes of grain and cattle.
At each of the piers of the numerons European steamship
lines, floating elevators are busy transferring grain from
canal boats; others are at work in midstream alongside ocean
steamers and sailing ships at anchor; and at the extensive
warehouses along the shores, permanent or floating elevators
are similarly engaged in the rapid bandling of the staff of
life, brought to their doors cither in canal boats and barges, |
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,or in cars flonted, on boats made for the purpose, from the

| piers of the Erie and other railways.
The magnitude of this grain trade of New York may be
judged from a few statistics. During the week ending Sep-

tember 6, the receipts at this port were: Flour, 112,124 |

harrels; wheat, 2,271,492 bushels; corn, 1,327,014 bushels;
oats, 279,355 bushels; rye, 139,886 bushels; barley, 1,100
bushels—about as much as was received at all the other sea-
board ports together. During the same week the exports of
breadstuffs from New York included 113,224 barrels of flour,
2,519,409 bushels'of wheat, 914,623 bushels of corn, 2,996
bushels of oats, 103,701 bushels of rye. At the last date
named, September 6, the amount of grain in our city gran

"aries and afioat in our harbor embraced in round numbers,

8,750,100 bushels of wheat, 3,100,000 bushels of corn, 810,000

S ; bushels of oats, 160,000 bushels of rye, and 26,000 bushels of
;g; barley. The grain of all sorts in store at New York was | cent a bushel. The Erie and the Pennsylvania Central Com-

6,332,035 bushels. The storage capacity of the port is about |
12,000,000 bushels, but the present active demand for grain |
for foreign shipment, due to the general deficiency of Euro-
pean crops, prevents any large accumulation here.  Indeed,
the bulk of shipping devoted to the transportation of grain
from this to foreign ports is at this season something unpre-
cedented in the history of the world. During the week end-
ing September 10 (six days), the clearances of flour and grain
for Europe alone embraced eighty-five vessels (45 barks, 80
steamships, 4 ships, 5 brigs, 1 schooner), carrying a graond
total of 78,112 barrels of flour, 1,942,248 bushels of wheat,
and 1,249,092 bushels of corn. The promise for the current
week is still greater.

During the year 1878 the receipts of grain alone at this
port were, by canal, 63,663,049 bushels; by vessels coast-
wise, 1,000,236 bushels; by rail, 63,960,486 bushels—a total
of 128,613,771 bushels, Changing flour and meal to their
equivalents in bushels, the receipts of grain, flour, and meal
were, during the year, 152,862,170 bushels. During the
same period the export of cereals from New York amounted
to 107,819,044 bushels, the exports from all the other Atlan-
tic ports together (including Montreal) being 104,678,187
bushels—evidence enough that our city still holds the lion’s
share of this trade. To describe in detail the manner in
which the grain trade is conducted here would require a
volume. A rough outline of it will have to answer.

As already indicated, the vast stream of life-sustaining
wealth flows to us through channels of two distinet sorts—
by water aud by rail. The inflow coastwise is too small,
relatively speaking, to demand especial notice. The Erie
canal, with the Hudson river on one side and the railways
on the other—chiefly the New York Central and Hudson
River Railroad, the Erie road and the Pennsylvania Cen-
tral—divide the traffic about equally. And the grain re-
ceived by each route has, speaking generally, its particular
treatment. That which comes by rail is graded according
to rules agreed upon by the New York Produce Exchange,
and is sold by grade, the identity of the grain beinglost. The
grain received by water, on the contrary, is chiefly handled
without grading, the identity of lots being preserved. In
the latter case the consignee receives the identical grain
shlpped to him, say from Buffalo or any point farther West;
in the former, he receives not the grain billed to him, but a
certificate for so many bushels of wheat, corn, or other
grain of a specified grade, his particular shipment being, for
economy in warehousing and handling, mixed with other
receipts of the corresponding kind and grade after it has
been officially inspected, graded, and weighed. The quan
tity of grain represented by each certificate is limited to
8,000 bushels, except for oats, for which the certificates are
not to exceed 10,000 bushels each. These certificates, which
are dated and numbered consecutively, state in detail the
kind, grade, and quantity of grain represented by them, and
are furnished to the consignee before noon of the same day,
at which time the business of the Produce Exchange begins,
On the floor of the Exchange all ungraded grain is sold by
sample, the various samples being exhibited on their proper
tables, in small paper hoxes duly labeled, the amount of the
lot, and the place where it is stored or alloat, being fully set
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sollers, say, 100,000 bushels of No. 1 white winter wheat, or
any other of the dozen different grades of winter wheat
‘ He bandles no grain, but receives instead certifientes repre
senting that amount of grain of th A ifled kind On the
presentation of such certificates to the rallway company of
companies issuing them, freight and acorned charges I;«inv,:
paid, the companies deliver the grain out of their general
|stock of that grade, at such point in the harbor s may e
desigoated,

A vast amount of loading is done at the elevators at 65th
gtreet and North River, A larger amount is transferred by

floating elevators, which draw up alongside the great steam

jers as they lic in their accustomed slips, receiving or dis

(hur ging their freight. Our illustration ‘gives & generyl
view of an elevator of this sort, of which a fleet of twenty
or more are constantly employed in our harbor. There are
besides numerous stationary elevators belonging to large
grain dealing firms, at the lower end of New York island and
| along the Brooklyn shore; and the Erie Railroad Company
are building at the Jersey City terminus of that road an ele
| vator which promises to more than rival those of the New
York Central.

. The speed at which grain is transferred at these elevators
is amazing to one not familiar with their management. A
| shaft inclosing an endless chain of buckets is thrust into a
{lnden car or canal boat, and instantly the grain begins to
| travel up the long incline to be delivered on the opposite
‘aidc at a rate often exceeding fifty bushels of wheat a
minute, or a larger quantity of lighter grain.

The report of the Produce Exchange for 1878 shows the
authorized charges for handling grain at this port to be, per
bushel: weighing, 1< cent; elevating from canal boats, 14
cent; for delivering on board single deck ocean vessels, in-
cluding trimming, $7 a thousand bushels; ditto,double-decked
ocean vessels, $8; on ocean vessels in bags, £6.25; on coast-
wise vessels, $2.50. The expenses on grain to shippers by
rail from the interior are: for inspection, 25 cents a car; ele-
vation, 1{ cent a bushel; half weighing, 1{ cent a bushel;
storage, 1{ cent a bushel. At the New York Central cleva-
tor the charge for bulking grain with storage (10 days)is 1

| panies charge, for holding grain on storagein lighters, 1 cent
| a bushel for each ten days. The charge for delivering afloat
| ungraded grain in railroad lighters, including elevation from
boats, ranges from 3 cents to 114 cents a bushel, according
to the bulk of the lots handled. The authorized charge for
towing laden canal boats about the harbor ranges from £5to
$11, according to distance. The freizht tariff from the great
grain distributing point of the West, Chicago, varies with the
season, the style of carriage, the degree of competition
between the railways, or between water and rail carrisge.
In the winter, when the lakes, the Erie canal, and the Hud-
son River are closed, the rate rises as high as 25 centsa
bushel. On the opening of the water routes the rates fall,
dropping at midsummer as low as 8 or 9 cents by rail and 6
cents by water. The average rate by water during 1878 was
714 cents; by all rail routes, 12 cents.  Asan important link
in the water route, the Erie canal is of infinite importance.
The existing railways alone would be incompetent to do
the carrying required at the time required (assuming the
foreign demand unimpaired); besides, by having the mono-
poly, their rates would not only be made higher than now
obtains, but possibly so high as cither to destroy the possi-
bility of our competing in price with Russian wheat in Liver-
pool, or to make competition possible only at the sacrifice of
all profit to our wheat growers. It is worth noting in this
connection that during the present year the average cost of
transporting wheat from Northern Minnesota to New York
—96 cents a bushel—is less than was the cost of the carriage
of wheat by lake and canal from Chicago twelve years ago.
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FORMER EXTENSION NORTHWARD OF SOUTH AMERICA.

In his report to the Superintendent of the Coast Survey,
describing the past winter's dredging operations of the Coast
Survey steamer Blake, Professor A. Agassiz shows that the.
soundings taken, together with those previously known, make
it possible to trace with tolerable accuracy the outline of the
land masses which anciently united the West India Islands
with the continents.  After ducrihlngm geograpby of the
100-fathom line, Prof. Agassiz says that, on examining the
500-fathom line, Jamaica is found to be the northern spit of
a gigantic promontory which once extended toward Hayti

from the mainland, mchlnghom cmm;-_ ﬁ_"@ewlh-
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nica, another between Sombrero and the
ds, and a comparatively narrow passage between
Hayti. The Caribbean Sea, therefore, must
gulf of the Pacific, or have connected with it
through wide passages, of which we find the traces in the
tertinry and cretaceous deposits of the Isthmus of Darien,
of Panama, and of Nicaragua. Ceatral America and north-
orn South America at that time must have been a series of
lurge islands with passages between them from the Pacific
i ¢ Caribbean.

~ These results furnish an intelligible and at the same time
trustworthy explanation of the peculiar geographical distri-
bution of the fauna and flora of the West Indies. Instead of
showing, as might naturally be assumed from their proxim-
ity to Florida, an affinity in their fauna and flora with that
of the United States, the island of Cuba, the Bahamas, Hayti,
and Porto Rico show unmistakable association with that of
Mexico, Honduras, and Central America, while the Carib-
bean Islands show in part the same relationsbip, though the
affinity to the Venezuelan and Brazilian flora is much more
marked. The former geographical connections thus indi-
cated are made certain by the Blake soundings.
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THE FUTURE OF. ORGANIC CHEMISTRY.

Berthelot has estimated the possible number of compounds

of acids with alcohols at 1,400,000,000,000,000. With such
a future before them ambitious young chemists need not de-
spair of finding new compounds for centuries to come. The
number of new bodies prepared annually will probably not
exceed 1,000, but each year will see these numbers grow.
Of all these new products less than 5 per cent have any so-
called practical—i. ¢., commercial—value. A majority, in
fact, are never seen again outside of the laboratory where
they are discovered, are never heard of after the first descrip-
tion has gone the rounds of the chemical journals, and been
finally registered in the big year book, or Jabresbericht, into
which are annually posted abstructs of all the minor entries
that have been made in the various daybooks and blotters
throughout the world. Yet each little discovery, insignifi-
cant though it may appear, every new body, useless as it
may seem, is valunble. They are the bricks and stones from
which o grand and imposing edifice is to be built, and while
they may be allowed to lie for years in the rubbish heap, they
will one day be sought out to fill their destined place in the
structure. It is one man's place to provide the material,
another to arrange them in position, As yet the outlines of
the building are scarcely discernible; here a tower and there a
pinnacle, then an ugly gap. In one place an imperfect founda-
tion is settling and threateniog ruin to the stories above; por-
tions of it will need rebuilding; new corner stones are needed
here and there; the glittering pinnacles havebeen misplaced,
an overbaoging turret threatens the passer-by. Future archi-
tects will change the plans, attempt new designs, but com-
plete success is possible only after all the material is on the
ground. Let no investigator feel that his little contribution
is of no value; it may yet occupy a far more importunt posi-
tion than those which for the present serve as capstones and
cornice.

Aside from the theoretieal value which attaches to these
soon-to-be-forgotten compounds, it is worth while to prepare
them and to study their properties carefully; itis impossible
to prophesy what technical value they may posscss or to
what they may lead.

The question is often asked, Shall we ever be able to make
the valuable alkaloids, particularly quinine? It is too soon
to answer this question. A few years ngo the synthese of
coniine was announced, but it proved to be an isomeric body,
a paraconiine, The next trial may give the real article, and
then other alkaloids may follow. The recent success of an
American in Paris, who prepared the glucosides syntheti-
eally, marks an important epoch in synthetical chemistry.
The synthesis of cane sugar will probably follow, and who
can say where this will lead to?  Bince the day when Woehler
first made artificial urea, many useful forms of synthesis
have been devised,  Of these the most important commer-
cially wus the manufacture of artificial alizarine, Agricul-
ture a8 well as technical industry was affected by it, Kolbe's
synthesis of salicylic acid has proved a hoon to suffering
humanity. Tiemann's synthesis of vanilline, although much
tulked of, wis necessarily of less importance from the rela-
tive small consumption of this flavor, Bilyer's recent syn-
thesis of indigo is of no importance to the dyer at present,
because his method is too circuitous and expensive, but it is
no less the great achievement of a master mind,  Another
may modify his method and make it profitable.

The first step in the successful imitation of a natural pro-
duet is Lo ascertain with certainty its constitution, into what

products it is most casily separated, and how these again | purgative and topical nstringent, and even now has some re- ness conld be remembored to Lnve oc
Kolbe knew that | pute abread, inasmuch ns it appeared among the medicinal * plained by the mother alwa

break up into simpler ones already known
salieylo acid could be readily converted into carbolic acid,

n_ carbonic acid being liberated. He reasoned, then, that if he
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YLondon from one of the French colonies.  The facully pos-
could make carbonicacid act upon and combine with carbolic sessed by the fungus of absorbing and holding water like o
acid, salicylic acid would probably result. By the interven- sponge has resulted in its use as s medium for applying eye
tion of metallic sodium the reaction was accomplished, but | water to woak or diseased eyes, and similar purposes, Medi-

sodium is too expensive a metal for such a purpose, hence
he sought and found a cheaper one in caustic sods; what the
latter lacked in energy was compensated for by simply rais-
ing the temperature,

" The conversion of cane sugar into grape sugar (glucose) is
a very simple affair, and has long been understood. The
operation seems to consist in the abstraction of the elements
of water. Could we not add the elements of water to grape
sugar and convert it into cune sugar? Asyet it has not been
accomplished. The grape sugar has no desire to enter into
a partnership with water on such terms as to form cane
sugar. Carbon is a queer element, and we cannot always
comprehend its idiosyncrasies. Anybody can convert a
diamond into charcoal; no man has yet converted charcoal
into diamonds. Yet why, we do not know.

Biiyer's synthesis of indigo blue furnishes a most instruc-
tive example of reversed operations. It bad long been known
that when indigo is oxidized with nitric acid isatine is formed.
So Biyer reasoned from this that he must be able to reduce
isatine to indigo blue, and in this he succeeded by the aid of
phosphorus and chloride of phosphorus. The next step was
to prepare the isatine. Ozindole can be made from isatine,
therefore Biyer thought he could make isatine from oxin-
dole, and after a few unsuccessful efforts he finally suc-
ceeded in making isatine. This completed his research, for
be had already made oxindole from phenylacetic acid, which
in turn is made from some of the coal tar products. The syn-
thesis is complete, although tedious.

In addition to the wide field of pure synthetical chemistry,
where coal tar is converted into true imitations of nature’s
own products, a field as yet but little cultivated, there is
another scarcely yet explored—the conversion of one natural
product into another and more valuable one, through purely
chemical means. The conversivn of starch into sugar, and
that again into alcohol, is one which nature suggested and in
which she assists. Sawdust is converted into oxalic acid and
old rags into sweet sirups; but there are still other problems
awaiting solution. Stearic acid 15 much more valuable than
oleic. Who will convert the latter into the former? Oil of
turpentine is isomeric with oils of bergamot, lemon, and
lavender. Who will transpose the first into the others?

It cannot be denied that men have spent years—nay, alife-
time—on fruitless experiments; bat the time is near at hand
when intelligent work is sure to bring some reward, and
although few secure great fame or wealth, still fewer go un-
rewarded. He who makes no experiments is sure to make
no discoveries.

THE USE OF " THE JEW’'S EAR FUNGUS IN CHINA,

According to a paper recently read before the Phulosophi-
cal Society of Wellington, New Zealand, it appears that a
large trade is carried on between that colony and China in
the fungus known as * Jew's ear.” This trade is practically
restricted to a single species, Hirneola polytricha, Mont.,
which is very abundant on decaying timber in all the forest
districts. Small quantities only of this fungus were ex-
ported before the year 1872; in that year, however, the
amount declared at the various ports in the colony was 57
tons 14 cwt., of the estimated value of £0,685; in 1877 it had
increased to 220 tons 5§ cwt., valued at $16,5690, the total
amount exported during the seven years ending 1878, being
838 tons, of the value of $180,000, The declared value of
this fungus is about $220 per ton, or more than four and a
half times the nominal price of one penny per pound paid
by the merchant to the collector.  As no process is required
to prepare the fungus for market, the only outlay connected
with itis the cost of collection and spreading in the open air
or in sheds for a fow days to allow of the evaporation of the
moisture, and even this s rarely necessary in the summer,
50 that in round numbers the sum of about $40,000 repre-
sents the actual remuneration of the collectors, while the

cal writers many years ago declared its internal use to be dan-
gerous, and it was therefore rejected by the Edinburgh and
London Colleges, and expunged from the pharmacopaias,
The curious name that the plant bears is duoe to the ear-like
form which it often assumoes.

THE COST OF RAILWAY CARS,

Under examination by the State Committee on Railway
Affairs, a leading member of one of our largest car building
companies, Mr. Gilbert, testified that the average price of
box cars is from §400 to $450. In 1872 they were as high as
$1,200. A milk car costs about $100 more than an ordi-
nary box freight car, that is, when the box is not changed.
A baggage car truck and a passenger car truck are about the
same. The price of a baggage car varies from $2,000 to
£3500. The cheapest style of Wagner's drawing room cars
may be made for £8,000; the usual price is $12,000. This
includes all the furnishing. The cheaper drawing room
cars, four wheels, are made for $10,000. The ordinary mail
car costs from $2,000 to £3,000; distributing cars more.
Cars for the New York Elevated Road cost from £2,500 to
£3,000. The last ordinary passenger cars built cost $4,200;
the last built for the Hudson River road cost £5,400, in-
cluding a heater and some extra fixtures, Small cars for
carrying ore cost £200. Mr. Gilbert had never made coal
cars or tank cars for oil.

Oliver Sarony.

Oliver Sarony, one of the pioneers in photography, and
withal a successful and distinguished artist, recently died in
Scarborough, England, in his sixtieth year. Mr. Surony
was born in Quebec, in 1820, and at an early age was thrown
| upon his own resources by the death of his father. With his
i brother Napoleon, so widely and favorably known us a pho-
' tographer in this city, Mr. Sarony came to New York soon
ia(ter his father’s death. Becoming interested in the work of
‘a daguerreotypist the two boys learned the art. In 1843
lOliver went to England, where he practiced photograpby
with success and profit. In 1857 he settled in Scarborough,
establishing branch offices in other large towns.

Professionally, Mr. Sarony’s especial delight was to induce
a customer to order an oil painted enlarged picture when his

‘ original purpose was to sit for a dozen cards. We have seen

him engaged in such an enterprise, remarks the London
Photograplic News, and watched his almost child-like delight
in the success of his efforts. Selecting the most pleasing of
two or three negatives which had been taken, it was handed
into a distinct department fitted up for rapidly producing
transparencies. A trapsparency obtained, it was placed in
a magic lantern kept ready, and a life-size image was thrown
on’the screen. Mr. Sarony had, in the meantime, invited
the sitter and his wife into a gallery of life-size portraits well
painted in oil, and handsomely framed., These, of course,
clicited admiration, and eventually Mr. Sarony led his visit-
ors into the room, where a fine portrait of the gentleman was
presented life-size on the screen. The effect, as all photo-
graphers know, is very striking, and fully admits of a little
eloquent talk on its fitness for painting. Mr. Sarony talked
well and gracefully, with a frank candor that won belief;
and on the occasion in question he took an order for an *“ oil
at sixty guinecas,

The American Yustitute Falr,

The fair of the American Institute in this city opened
on September 17, As usual very few of the exhibits were
completely ready, The number of exhibitors this year is
lnrge, many applicants having to be turned away for lack of
space, and there is promised an unusually full and interest-
ing exhibition. A notable feature is an claborate display of
American ching ware, under the dircetion of the Nali:)m\l
Pottery Association. The large exhibition of Agricultural

merchants’ profit 18 represented by the disproportionate figure
of $145,000. China is the sole market for this fungus. The I
use to which the Chinese apply it is as o medicine for purify- ;
ing the blood, administered in the form of & decoction, It
is also used on fast duys, with a mixture of vermicelli and "
bean curd, instead of anlmal food, It seems to be likewiso l
largely used in soups ns ordinary food, and 15 sold at retail '
al about 25 cents por pound,  An allied species, the common ’
Jew's ear (Mirneola Auricula-Judm), which also occurs in the
colony, is decidedly rave ag compared with the preceding
one¢.  Another species of Hirneola 1 collocted in Tahitl, for
export to Ching, and w lorger species, found fn northern

nomenon of o product utterly useless f the country where it
is found, being utilized by one of the least progressive

others less favored.” The fungl mentioned In this papor
belong to a section of the order In which the whole plant is

Ching, is said to Dbe extensively colleeted  for home | through the Suez Canal in 1878,
uge.  The paper above noted polnts out ** the slogular phe- | sh, 89 FPrench, 71 Dutch, 44 TItalian, 38 Austrinng, 22 Ger

i
(man, 21 Spanish, 8 Egyptian, 8 Japanese, 6 Danish, 5 Swod-
!

Ish and Norwoglan, 4 Portuguese, 8 Turkish, 2 Belgian, 1
people on the face of the earth, thus revorsing the ordinary | American, and 1 Zunzibar.

condition in which the eivillzed race utilizes the products of | tons, of whioh 1,726,040 tons were British.

machinery includes several noveltics,. Wood working ma-
chinery 18 also well represented, The elevated railways
have naturally called out many inventions for reducing noise
and proventing nccidents.  The safety steam motor for sir-
face ronds, lntely adopted by the Third Avenue Raitrond, is
exhiblted, with the method of producing and applying steam
power; also the compressed air motor of the Winters Tm-

| provement Company, A display of fruits, flowers, and

vegetables is promised during October,
- . —
The Suez Canal,
One thousand five hundred and fifly vessols passed
OfF these 1,927 were Brit-

Tho total tonnage was 2,178,816

- e r—
Kuee mie Movrn Suur.—The fofluence of nasal respi-

of a gelatinous nature, becoming horny when dry, but swells | ration on the ear is ilustrated by Mr. George Catlin, fn his
ing out again to its original form on the application of mols: | history of “ The North American Indians. :
ture, One of the specles, Hirneola Aurioula-Judm, i widely | million Tndigns he

distributed throughout Europe and the United States, and, | through the mouth, oxeept three or four deaf-mutes; and o
[ I8

Amoug two
found not one who was deaf or breathed

| & contury ago, had much reputation in Eogland a8 o strong  the memory of the chiefs of 180 tribes, not one cnse of deaf-

ourred.  Thig is ex-
ye elosing the mouth of the ehild

| substances sent to the last Interuational Exbibition at'whenover it attompted to breathe through it

*
"

-
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VERTICAL CAR WHEEL BORER.
The vertical car wheel borer, shown in the accompanying
engraving, is made by the Putnam Machine Company, of
Fitchturg, Mass. IT is of heavy construction, combining
with good proportions the proper strength for the work it
has to perform, and Its capacity includes all sizes of wheels
from fifteen to forty-eight mches in dumeter.  The work is
held by a four-jawed chuck, the jaws of which, while hav-
ing mdependent adjustments to an accurately
graduated scalo on the shde, are set up or
tightened on the work by means of a wrench
glving a simultancous or universal move-
ment.  The bearings upon which the chuck
revolves aro of the form of a double parabola
with the concave faces turned 1 as the jour-
nal, while the seat or lower bearing is lined
with Babbitt metal, producing an excellent
bearing and distributing the pressure over a
large area, thus, when properly lubncated,
preventing contact and wear of the metal and
reducing the ranning friction to a very small
amount. These journal bearings are sur
rounded by and attached to a ngid circular
case, which admits of adjustment for boring
either straight or tapering, without changing
the vertical line of the bonng spindle. The
chuck spindle is hollow and allows chips to
fall into the interior of the frame, from
whence they may casily be removed. The
boring spindle is of large proportions, is coun-
terbalanced, and is rmsed or lowered by a
rack and pinion in the back, giving a very
quick motion. The feed has four changes,
two by belt and two by gears, and the latter
admits of being changed instantancously, in
dependently of the former, for roughing out
and finishing operations, by means of a stop
rod, while the machine is in motion. The
cutter mandrel is of steel, three and one half
inches in diameter, and has a taper bearing in
the spindle, twelve inches long. An inde-
pendent bead for squaring the hubs of truck
wheels is quickly adjusted to, or removed
from the spindle as required. A powerfully
geared swing crane is attached to the side of
the machine, and provided with chain and
grappling irons for lifting and swinging
wheels on and off the chuck. The dnving
cone is large and has three changes of speed,
and by the arrangement of the countershaft pulleys, admits
of two speeds for each cone shift without change of belt.

BEOAST S

NEW HORSE CLIPPING MACHINE,

engaged in collecting the rubber, with more method in their

savage people.  Each one had a certain number of trees al-
Iotted to him, which he bored with an auger. e then insert
od in the hole a piece of hollow cane.  To the bark of the

tree he fastened with mad a shell of the termapin, or of a
large clam, found in some of these rivers,

These serve to

VERTICAL CAR WHEEL BORER.

troes in all directions, and men, women, and children m-rrl

labors than I should have expected among such a rude and |

“A small round-bladed paddie, like thoss

used In 1t

canoe, is dipped into the milk ind turned over onece o
twice, Itisthen drawn out, covered with the conting of the
liquid gum, and held at onee in th moke of the fire, whick
hardens and also darkens the coatin It is again plunged
into the milk and again smoked, and this process is kept up
until the blade of the paddle is covered an ineh to an ineh and
{ o half in thickn A knife is passed along one edge of the

blnde and the mass removed It appears in

shapo like o shoemaker's lapstone with a sort

of nozzle on one side In this state It js

uh[;.[.ml From one of these lamps of com-
mercial gum the different contings may be
rendily detached.” ¢

In this connection we may state that the
New York Belting and Packing Company
No. 38 Park Row, New York, have lafely
placed in their show window a large and
splendid living specimen of the rubber tree,
The plant is in vigorous condition and at
tructs much attention.

—_——ct—
MISCELLANEOUS INVENTIONS,

An improvement in bottle stoppers, pat-
ented by Mr. William Beardsley, of Beacon,
Towa, consists in combining a stopper pro-
vided with shoulders, a tubular extension, an
orifice, a flanged plug with a bottle neck hay-
ing a straight bore, and a counterbore for
receiving o pneking ring and spiral spring.

An improved refrigerator, patented by Mr.
Cyrus B. Shaw, of Brooklyn, N. Y,, is con-
structed 80 as to use less ice than refriger
tors made in the usual way, and it can be
more easily Kept clean and sweet, and may be
more easily repaired. ]

Mr. William Roush, of Yates Center, Kan.,
has invented an improvement in lanterns
which relates to the construction and arrange-
ment of a lamp chimney and frame in a lan-
tern.  The object of the invention is to enable
the parts to be put together or taken apart
casily and quickly, so that the parts can be
combined into a lantern adapted for immedi-
ate and general use, or the lamp can be taken
out and used for ordinary domestic purposes.

Mr. Allen Blewett, of Brookville, Miss_, has
patented an improved toy pistol, having the
barrel and stock or handle made in one piece,

catch the liquid. When it drips from the canc it is white as | the barrer having a slot in its under side, which extends

milk, but thicker or with more body.

¢« A trough dug out of a log is stationed in a central point,
and when the trees are all tapped, the man goes his rounds,

| its whole length, to receive the slide, and the stock having a
recess in its under side to receive the trigger. In this pistol
a rubber spring is used to propel the projectile.

watching the shells and pouring the contents, when full, into
the trough. Toward sunset a fire is made of leaves and
twigs, upon which is thrown the fruit of a certain kind of

The engraving represents in several views an improved
horse clipping machine, recently patented by Mr. Peter
Casey, of Providence, R. I. This machine works without

Mr. Joseph H. Stratton, of Beloit, O., has patented an ad-
justable support for carriage bodies, coffins, and other simi-

L ————————————
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noise, and may therefore be used about the head and ears of
a horse without frightening him. The
driving portion of the machine is connect-
ed with the clipper by a shaft having at
one end a universal joint, and at the other
a flexible portion, which permits of turn-
ing the clipper in any required direction.
The flexible end of the shaft carries a
bevel wheel, which meshes into another
bevel wheel on the driving shaft of the
clipper.

The construction of the clipper will be
understood by reference to Figs. 2, 3, and
4. Fig. 2 shows the side that comes into
contact with the skin of the horse; Fig. 3
shows the form of the knife; and Fig. 4
is a longitudinal section of the clipper,
showing the connections between the driy-
ing shaft of the clipper and the knife
spindle, These conuections consist of
two cranks, pluced at right angles to each
other, on ench shaft, and connected by
two links or conneeting rods. Undernenth
the revolving knife there is a guard hav-
ing radial arms, between which the hair
is held and against which it is cut.

—_—— @ t— -
How Indin-Hubber Is Obtained,

A correspondent of the Boston Commer-
cial Bulletin, writing from the Amazon
river, Brazil, gives the following account
of the method of gathering rubber, ns
Intely observed by him, The process, in
many respects, resembles the method of
obtaining sugar from the maple trees in
Yermont :

““ At last we arrived at the encampment,
which seemed to be on an island in n vast
archipelugo. Though the Indians divided
the water into river, ereek, and lagoon, the
Intter formed by the overflow in the rainy
season, I could not perceive the distine.
tion. In some instances the lagoons ap-
peared to have a current, while the rivers
had none, but I asceepted their nnmes,

“Phere wers abundant groves of rubber

palm, which gives forth a dense smoke.

CASEY'S HORSE CLIPPING MACHINE,

lar articles while undergoing painting, varnishing. It is ar-
ranged so that they can be set in any desired position to ae-
commodate them to the position of the
workman, The invention consists of a
table or stand provided with devices for
holding the body, and pivoted to the end
of a lever fulerumed between two uprights
or standards, and with arrangements for
securing it in different positions.

An improvement in stiff hat flanges has
been patented by Messrs. Lewis L. Smith,
Frederick L. Knable, and Henry F, Smith,
of Orange, N. J. The flange is made in
two parts, with the lines of division at the
front and rear, and with the end edges of
the one part convex and the end edges of
the other part concave, to adapt the
flange to be withdrawn from the hat
without changing the shape of the hat
brim,

Mr. Edmund Kuhn, of New Albany,
Ind., has invented an improved grate,
which consists of one or more cylindrical
revolving grates pivoted horizontally in
the lower part of the firebox, and made
to shake oui the ashes and agitate the fire
by turning on their axes.

Mr. John G. Hess, of Guttenburg, N. J.,
has patented an improvement in spigots or
faucets for drawing liquids from barrels.
The invention consists in a packing ring
of elastic material contained in un annular
recess in the spigot around the plug, the
aperture of which is concentric with ** 1
axis of the plug.

An Improved fish trap, patented by Mr,
William J. Henderson, of Valdosta, Ga.,
consikts in combining a trunsparent bottle
with u rat trap, so that the fish or animal
a‘w be caught without consuming the

t

Mr. August Buermann, of Newark, N.J.
bas invented an improvement In spurs,
which consists of a stay plate in com
tion with the heel band of & spur madeof
two bars and having their rear g&&

32y ).

Jeeting to the rearward, and |
cach other, to serve as a rowel
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i“ hﬁ do #0 by repeated shaking of the tube.  This expe- | board off its supports and place it to one side on the
OF | rim n fine sieve sift soft iron filings evenly, and not too

shows that not only must each particle or even mole- | Through
steel bar be a perfect maguet, but it also shows

i thickly, over the cardboard. Lift it up carefully and place
these magnetized particles must be arranged in a defl. [ it over the magnet, A slight bristling of the filings is all

motgh‘.ﬁlﬂl. with all their N, poles pointing in one | that you will observe of the action of the magnet; but on
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Fia. 3. —MAGNETIC CURVES AS SHOWN BY IRON FILINGS.

direction and their south poles in the opposite direction, so | vibrating the cardboard, by letting fall vertically on it n
| that the body, as & whole, may obtain aud retain its wag- | pleco of copper wire, or by tapping it gently with a lead

pencil, you will observe curious mo-
tions among the grains of filings. They
will finally arrange themselves over the
magnet in the curves shown in Fig. 24.

Fig. 25 shows the arrangement taken
by the iron filings when they are placed
on a card and vibrated over the end of
a round magnet, the magnet being
held in a vertical position under the
eardboard.

Fig. 26 are the lines formed over the
end of amagnet. Figs. 27 and 28 respec-
tively show the actions of magnets with
their unlike and like poles opposite each
other,

Fig. 20 Is interesting, showing the
arrangement of the lines of filings pro-
duced on a surface when under it a
magnet, 216 millimeters long and 12
millimeters in diameter, is acting in-
ductively on a cylinder of softiron, 32
millimeters long and 10 millimeters in

" ometer. Themagnetic condition of the wire hav- | netic polarity. Before the year 1600, when William Gilbert, | diameter, In April, 1871, I published in the American Jour-

ing been found out, we begin by snapping the | the physician to Queen Elizabeth, made the celebrated ex- | nal of Seience a method I had invented for permanently
“wire into small picces, which is readily doue, | periment of breaking a magnet into many parts and testing | fixing these lines of iron filings (or magnetic spectra, as they
for the scores on the wire determine where it will | the polarity of each piece, it had been thought that all of | are often called) on plates of glass.  When thus permanently
on the table as it is | the north polar magnetism was contained in one eod of the | attached these plates were used as negatives from which a

;'. - separated from the wire. and with its ends poiut- | magnet, while the other end of the magnet held the south | series of photographs were printed, exactly as a photo-

jng i the same direction which they had when ! polar magnetism.

it formed part of the wire
- Examine each of these pieces
X in succession. They will be
S5 found to be perfect magnets,
with N. poles turned all one
‘way, their south poles turned in the
other direction. This examination may
be made by means of the magnetome-
ter. The fact that each piece is a mag-
net may also be readily shown by roll-
ing It in iron filings, when it will be
found that the filings adhere to the ends
of the picee of wire just as they did to
Ahe Jarge magnet.  See Fig. 11
Fig. 28 gives a view of the picces of
‘wire placed end to end just In the posi-
tion they bad when they formed parts

- of the steel wire. Weo see that each

piece is a perfect magnet, and that the
north poles of these pieces all point to
the right and their south poles all to the
Jeft. But each of these little fragments
may be broken into two, and ko on; and
as far as the subdivision may be carried,
It has been found that each minute
fragment is a perfect magnet, with one
of its ends a south, and the other a north
mngnetic pole.  Inimagination we may
conceive of this subdivision carried so
fur that one of the particles thus
reached may be invisible to the unaided
eye. Indeed, nothing prevents us from
logically assuming that even if s mole-

cule of the steel should be reached it

would be found to be n porfect magnet,

An Erperiment with a Magnat formed

aof Steel Filings Packed in a Paper Cylin-

der, s Interesting when studied in conneetion with the ox.
periments just made, and will serve to give us further
fuformution as to the nature of 0 magnet,

Tuke u piece of letter papor, and having wrapped it seves | how this magunetic influence extends itsell into space.
ral times around o lead pencil, paste the freo edge of the
paper on to that wrapped around the pencil,
hos dried you may draw out the lead pencil, and you will
then have a tube mude of paper,  Cork one end of this tube,

or you may close it by doubling
over the paper ot dtsond and glu
g 10011 this tube with steel (lings,
and then close the other end of tho
tube.  This tabe, flled with seel
particles, may be formad inton mog
net by drawing it over the pole of
your rat-tail file mpgnet,  After you
have performed this operation seve
yal times, present the tube to thoe
magoetometer, and you will find
one of its ends is o vorth, while the
other is 4 south pole.  Huving thus
sutisfled yourself that it is renlly o
magnet, shuke the tube so that the
positions of the particlos of stecl
filings are changed,  On testing the
tube st the mognetomoter it will be
found that much, probably all, of its
magnetism has gone from It It
bas not all disappeared it can e

.
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Fia, 26, ~ARRANGEMENT OF FILINGS OVER THE END OF A ROUND MAGNET.

grapher prints from an ordinary photographic negative.

The admirable engravings of magnetic
spectra given in this article were made
by a photo-engraving process directly
from the glass plates made by me in
1871, These glass plates carrying the
magnetic spectra I have also used for
severnl years as slides in the lantern, in
crder to exhibit them before large
audiences and college classes.

The following is the method of per-
manently attaching these magnetic
figures to glass. A clean plate of thin
glass is coated with a film of hard var-
nish by flowing over it the spirit varnish
used by photographers in coating their
negatives.  1f this is not handy, then
a solution of shellac in alcohol will do
nearly as well, only the latter requires
more heating to cause the iron filings
to ndhere to it.  The varnish is poured
on one end of the plate, and then caused
to cover the entire plate with an even
film, by tilting and draining the plate
just as n photographer does when he
conts his plate with collodion. After
the varnish has dried to a hard film
the plate is placed, varnished side up,
ovoer the magnet or magnets, with its
ends resting on slips of wood, so that
the undor surface of the plate just
touches the magnet. Fine iron filings
obtained from Norway iron, which has
been repoatedly anvealed, are now sift-
ed uniformly over the plate, and then
the magnetic curves are developed hy
lotting fall on the plate vertically at
different points a picee of copper wire,

Intoresting Ewperiments muy bo mude with magnoets ncting | The vibrtions of the plate momentarily detach the filings
inductively on a great number of fron graing spread on o sur- | from its surfuce, and at these moments the maguoet ar-
fnco placed over tho magnet,  We may thus form an ides of | ranges them in obedienco to its inductive action on them,
'Thc plate is now lifted from the magnet, being careful 1o
Take o piece of cardboard about one foot long nud six | bold it ulways in a horizontal position, and either placed

After the paste | fnehes brond.  Support this at its corners on blocks of wood | with its ends resting on bricks over a hot stove, or It is heat-
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F10. 26, < LINES FORMED OVER THE END OF BAR MAGNET PLACED PARALLEL WITH 178 PLATRE

o Nittle thicker than the dismeter of your mt-tail ile magnet. | ed over o gas stove.
Place the latter under the cardboard.  Now it the card- | the filings sinking Into It are permanently fixed thore after

The film of varnish is thus melted, and

the varnish hoas cooled. If any
fillngs  should remain unattached,
they are removed from the plate by
lotting its edge fall squarely on the
tuhle,

Tho lines forming these magnetic
spectra were called **luoes of mng-
netle force ™ by Famday. Ho also
devised the term *“ magnetic field.*
A magnetio fleld may be dofined as
nny space at every point of which
oxists a finite magnetio force; while
a line of magnetio foree s w line
deawn through w magoctie fleld in
the direction of the force at eaoh
point throngh which it passes.  Be.
fore the timo of Faraday natural
philosophors were satisflod with the
niero statement that magnets aeted
at o distance, and followed gonernl

the same Iaw ws ruled in the wetion
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of force traversing all space whore
centers of force attracting at a dis-
wm when they saw nothing but
seat of the phenomena in real

form, magnetic bodies (like iron,
nickel, cobalt, ete.) tend to go from
weaker to stronger places of mag-

netic action, while diamagnetic
bodies (like bismuth, borate of lead,
cte.) tend to go from stronger to
weaker places in the maguetic field.

The conception of the lines of
force and the magnetic field, and the
statement of the laws ruling the
action of bodies in field of a mag-
net, * formed,” says Sir William
Thomson, * one of the most bril-
liant steps made in philosophical
exposition of which any instance
exists in the history of science. . . . Mathematicians
were content to investigate the general expression of the
resultant force experienced by a globe of soft iron in allsuch
cases; but Faraday, without mathematics, divined the result
of the mathematical investigation, and, what has proved of
infinite value to the mathematicians themselves, he has given
them an articulate language in which to express their results.
Indeed, the whole language of the maguetic field and lines
of force is Faraday's. It must be said for the mathemati-
cians that they greedily accepted it, and have ever since
been most zealous in using it to the best advantage. Indeed,
much of the scientific work of Thomson, and nearly all of
Maxwell’s celebrated ‘Treatise on

Electricity and Maguoetism," may be

: Ay = TRt
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Let us now muke n few experi- : }:;;, &f{%—}, > .%:';\ "t gér e
ments on these lines of magnetic N Qi"\;?‘:"&’; gi’ffi ;x; m\ & N e
force.  We will thus be led to some R e B R %{;ﬁ'\}«,“,{ RS o
remarkable results, Form a small S b ST AR G ST
magnet of a picce of sewing needle = = Tt ‘ 7 T A =

about one quarter of an inch long.
Suspend this with a filament of the
floss silk. Having formed a mag-
netie spectrum, and with the mag-
net remaining undisturbed under
the cardboard or glass, bring the
little magnet over one of the lines
traced out by the filings. - Move the
suspended magnet over this line, and
you will observe that the length of
the necdle always lies in the direc-
tion of the line, no matter where
the needle may be placed over this line. Faraday, from this
facl indeed, gave his definition of a line of magnetic force
a5 *“that line which is described by a very small magnetic

‘needle, when it is so moved in either direction correspond-

ent to its lepgth, that the needle is constantly a tangent to
the line of motion.”

*The Earth itself is a Great Magnet.” These are the
words which may be said to form the text on which the
illustrions William Gilbert wrote his work * De Magneto,”
or “On the Magnet,” in 1600; and he certainly gave proofs
of the truth of his statement, which, when viewed in the
light of the knowledge which he himself discovered, forms

Scientific American.
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sometimes it appears lower, according to the latitude of the
obwerver,

Now wo have seen that the magnetic needle always places
itself In the direction of, or, more correctly speaking, at a
tngent to a line of magnotic force, and it has been often
observed that a magnetic needle, whon suspended so that it
cnn place ftself inany position, vither up, down, to the right '
or to the left, always places itself parallel to those luminous |
columns,  This observation has been ropeatedly made in
various Intitudes, and its genoral truth is established,  The
vt luminous rods, which are often 600 miles and over In
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F10. 2. -MAGNETIC CURVES UNLIKE MAGNETIC POLES OPPOSITE EACH OTHER.

length, actually trace out in space the earth’s lines of mag-
netic foree.

That the earth is a great magnet, you may at any time
show to yoursell and your friends by a few simple but very
charming experiments,

Take the picce of iron, one foot long and three eighths
of an inch in diameter (which T mentioned among the things
required in our experiments), and beat it to a dull red heat
in the fire, and then allow it slowly to cool in the hot ashes.
In cooling the rod it should be placed with its length in an
cast and west direction. After the rod is cold paste a piece

an era in the history of the experimental sciences. If the
carth be o grest magnet, then it :

also must have its lines of force
surrounding it and stretching out
into space. At first sight it would
seem difficult to prove this, for its
proof seems to require the existence
of some immensely extended, light,
movable and luminous matter sur-
rounding the earth, on which its
mognetism can act, and by this
setion render mavifest the dircetion
of its lines of force, Now it 8o
happens that such evidence is not
wanting. All of our readers, I
jmagine, have seen those luminous
gnd movable columns which form
the surora horealis. They appear
to start from some level above the
northern horizon, and stretching
upward appear Lo converge at some
point high up in the heavens.,
Sometimes this point is higher,

of paper around one of its ends. Take it carefully in the

F1a. 28.~MAGNETIC CURVES LIKE POLES OPPOSITE EACH OTHER.

hand and avoid letting it fall or giving it a blow. Bring
the papered end of the rod up to the needle of the magnet-
ometer, and point it at right angles to the length of its
needle and directly toward its center, You will observe
that the needle remains stationary s long as the iron rod
points in a korizontal direction toward its center. This is so
because the iron is devold of magnetism, and hence attracts
the north end of the needle with a force equal to that with
which it attracts the south end of the needle.

Now observe what takes pluce when we slowly 1ift up the
end of the rod furthest from the magnetometer,  The south
pole of the needle at once swings around toward the iron rod.
This cannot be owing to tho inclined position of the iron,

] :.‘) ‘4v

f!(’l \" \
: \ \
1 A

1 ‘ 1\

,',.
it

{
/!

P ari

because, even In this Inclined position, It Is symmetrically

placed In reference to the needle, and should not on s

account enuse the latter to turn Evidently the iron rod has
become magnetic from this change of position.  The mere
tilting up of its end haw made it a magnet. A lemporary

magnet, it is true, for on slowly lowering the. iron into a
horizontal position the needle slowly turns into the magnetic
meridian, and s then apparently indifferent 1o the presence
of the iron rod

Now bring the unpapered end of the

rod up to
the magnetometer and  repeat the

experiments,
The needle again turns its south
end toward the rod when the lat
ter is tilted upward, This shows
that the magnetism of the rod
depends alone on it position, and
that end which is down is alwavs
of north magnetic polarity, B0
has also been found —and you can
prove it for yourself—that when the
R \\ rod is held inclined in the meridian,
AR ) ‘I"t with its upper end leaning awny
?‘/ﬁ?" ¢ from the north, o that it is at an
_,); nngle of about 56* with the horizon,
it has the most powerful magnet
ism that can be given o it by this
menns,

All of the above curious facts are
explained if we consider the earth
itsell s a great magnet, with its
south magnetic pole situste some-
where near the north geographic
pole, and with its north magnetic
pole placed somewhere near the
south geographic pole. If you carry your small suspended
magnetic needle over the length of a magnet, you will ob-
serve that the north end of the needle will point downward
when it is over the south pole of the magnet, and that the
south end of the needle will point downward when it is
over the north pole of the magnet; while, when over the
center of the magnetic bar, the needle takes up a horizontal
position. In.the same mauner acts a freely suspended mag.
netic needle when carried over the surface of the earth along
a meridian, In a far northerly latitude, on the western coast .
of Boothia, Sir James Ross, in 1831, found that the mag-
netic needle pointed directly downward, with its north pole

toward the center of the earth. He
. inferred tbat he then stood on the
Aa ) > termination of a line drawn from
IR i,;,% the earth’s center through its mag-
S R err 3 netic pole to his feet. Subsequent-
ly this bold mariner undertook an-
other voyage of discovery in seareh
of a similar point on the southern
hemisphere, and in 1841 succeeded
in reaching south latitude 76° 12', on
Victoria Land, when the south end
of the needle pointed downward
and made an angle of 83" 40" with
the horizon. He concluded from

above
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= this and other observations that the
B2 position where the needle would be
SEAN vertical was about 160 nautical miles
AR distant, From these and other mag-
TS netic observations made in the Ant-
arctic seas, it is supposed that the

magnetic pole of the southern

sphere must be somewhere
south latitude 70’ and near the meridian of 125"
Greenwich,  This would bring the position of the n
pole somewhere on the territory discovered by o
man Wilkes. The exact position of this point,
not known, for no explorer has ever reached
has been well ascertained that along an ir
ated on the equatorial belt of the earth
borizontal position, just as it has when pl
tween the poles of an artificial bar magnet.
cquatorial line is called the eart! tnetio
These facts are all exploined by '
huge magnet, and if the earth b
that the soft iron rod, when held
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| sides, crossing diagonally the lozenges formed by the primary
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y polo toward M. By the action of B, it would be a
tothe curve, K F G, having its north pole in the angle,
or turned toward A. By this jolnt action, it takes
position nearly bisecting the angle, G F M, with its north
pole toward A.
~ “Let the needlo be placed in B, Then, by the action of
the maguet, A, it would be a tangent to the curve, NEL,
‘with its north pole pointing to F.  But, by the action of B,
it will be a tangent to 8 E Q, with its north pole pointing to
D. These actions belng supposed equal and opposite, it will
have no verticity, or will be neutral, and retain any position
that is given to it.

“The curve, 8 B Q, intersects the curve, N H M, in P and
Q. The same reasoning shows that when the needle is
placed at P, it will arrango itself with its north pole in the
angle, 8 P H; but, when taken to Q, it will stand with its
north pole in the angle, E Q M.

“From these facts and reasonings we must infer that, for
‘every distance of the magnets, A and B, there will be a series
of curves, to which the indefimtely short needle will always
beatangent. They will rise from the adjoining poles on both

or simple curves, as shown in Fig. 80, These may be called
compound or secondary magnetic curves. Moreover, these
secondary curves will bo of two kinds, according as they pass

the first or second intersections of the primary
curves, and the needle will have opposite positions when
placed on them. These two sets of curves will be separated
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Electricity as a Motive Power, ot

At & recent mecting of the British Association, essor
W. E. Ayrton delivered a lecture on “ Electricity ns a Mo-
tive Power,” and interesting illustrations were given, includ-
Ing machinery in motion, driven by power derived from a
distance.

The lecturer stated that in any gencration of electricity
there was a certain property called the electro motive foree,
which meant its tendency to send a current, and which was
analogous with the head of water in a reservoir, inasmuch
as the product of the quantity of electricity flowing per
second, multiplicd by this electro-motive foree, measured
the amount of energy furnished by the generator per second,
and which could be reproduced as motive power elsewhere
if there were no friction. The loss of energy due to electri-
eal friction in the wires was equal to the square of the cur-
rent flowing per second multiplied by what was called the
resistance of the wire—a number depending on the length,
the diameter of the wire, the material of which it was made,
and the temperature. The most efficient way to transfer
energy clectrically was to use a generator producing a high
electro-motive foree, and a motor producing a return ligh
clectro-motive force, and by so doing the waste of power In
the transmission ought, he considered, to be able to be di-
minished with the best existing dynamo-electric machines
to about 30 per cent. It would be impossible to increase in-
definitely the speed of revolution of the cylinder of an in-
duction machine, since, apart from mere mechanical friction,
the iron constituting the core of the revolving part had to

\ fate turn round on its pivot and arrange itself
mearly fn the opposite direction. Bringing it
‘back to D restored itto its former position. Car-
rying it gradually out along D F, perpendicular
to N 8, I observed it to become seasibly more

fecble, vibrating more slowly; and when in a

certain point, E, it had no polarity whatever
towards A and B, but retained any position that
was given it. Currying it further out, it again
acquired polarity to A and B, but in the oppo-
site direction, for it now arranged itself in a
position that was parallel to N' S, but its north
pole was next to N and its south pole to 8.

** This singular appearance naturally excited
my attention. The line on which the magnets,
A and B, were placed had been marked on the
table, as also the line, D F, perpendicular to the
former. The point, E, was now marked as an

A
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by a curve, G E H, in the circumference of which the needle

be magnetized and demagnetized very rapidly as it revolved.
Now, there was a physical limit to the speed
with which this could be done, and, in addition,
this rapid change of magnetism heated the iron
very much. But experiment showed that at the
ordinary speed of revolution of dynamo-electro-
machines—700 turns per mionte—the electro-
motive force was proportional to the speed.
They were, thercfore, very far yet from the
Jlimit of speed. Consequently it would be well
for the transmission of power to attempt first, a
considerable iocrease of speed in the gencrator
combined with so light a load on the motor, that
its speed would be also very high. When this
began to fail as larger and larger amounts of pow-
er were transmitted, then they might begin
Increasing the amount of wire on the revolving
coils of each; but this, of course, had the objec-
tion that the loss of power from a given current
would then become somewhat larger. As they
5 had seen that by the use of electricity properly

important one. The experiments were inter-
rupted by a friend coming in, to whom such
things were no entertainment,  Noxt day, wishe
ing 10 repeat them to some friends, the magnets, A and B,
were ngain laid on the line on which they had been pluced
the day before, and the needle was placed at B, expecting it
to be neutral.  But it was found to bave a considerable ver-
ticity, turning its north pole toward the magnet, B, and it
required to be taken further out, toward F, before it became
neutral.  While standing there somothing chanced to joggle
the magnets, A and B, and they instantly rushed together.
At the same instant the little moagnet, or needle, turned itself
briskly, nod arranged itself, as it had done the day before,
at B, quivering very briskly, and thus showing great vertici-
ty. This nuturally surprised the beholders; and we now
found thut by gradually withdrawing the mognets, A and B,
from each other, the needle beeame weaker, then became
neutral, and then turned round on its pivot and took the
contrury position. Tt was very amusing to observe how the
wimply separating the magnets, A and B, or bringing them
together, made the needle assume such n varioty of positions
and degrees of vivaeity in cach,

“he needle was now put in various situations, in respect
to the two great magnets; namely, off at a side, and not in
the perpendicular, D F.  In theso situntions it took an in-
concelvable variety of positions which could not be reduced
to any rule; and in most of them, it required only a motion
of one of the great magnets for un Inch or two, to make the
needle turn briskly round onits pivot, and assume o position
nenrly opposite to what it had hefore.

“ But nll this was very puzzling, and it was not till after
wevern] months that the writer of this artiole, having con.
colved the notlon of the magnetic curves, wis in a condition
to expluin the phenomenn,  With this assistance, howover,
they are very elear and very fustruetive,

“ Nothing hinders us from supposing the magnets, A and
B, perfectly equal in every respect. Lot N HM, N E L, be
two magnetic curves belonging to A; that s, such that the
needle arranges itself along the tangont of the curve Then
the magnoet, B, hus two curves, 5 G K, 8 EQ, perfeetly equal
and similar to the other two Let the curves, N HM and
8G K, intersect in € and F. Lot the corves, N E L and
SE Q. touch cach other in E.

“ e needle belng placed at @ would arrange itself in the
tungent of the curve, K G 8, by the netion of B alone, hay-
log It north pole turned toward the pouth pole, 8 of B,
But by the netion of A alone it would be n tangent to the
curve, N 11 M, baving its north polo turned awny from N,
Pherofore, by the combined notions of both magnots, itwill
take nelther of theso positions, but an Intermediate one,
nenrly biseoting the angle formed by the two ourves, having
ite north polo turned toward B

“ But remoye the needle to 1, Then, by the nction of the

LINES OF MAGNETIC FORCE.

will be neutral. This curve passes through the points where
the primary curves touch each other. We may call this the
line of neutrality or innctivity.

“We now sce distinetly the effect of bringing the mag-
nets, A and B, nearer together, or separating them farther
from each other, By bringing them nearer to each other,
the point, E, which is now a poiot of neutrality, may be
found in the second intersection (such as F) of two magnetic
curves, and the needle will tnke a subcontrary position, By
drawing them further from each other, E may be in the first
intersection of two magnetic curves, and the needle will tako
& position similar to thut of C.

““If the magnets, A and B, are not placed so a8 to form o
straight lino with their four poles, but have theiv axes mak-
ing an angle with ench other, the contacts and interseotions
of their attending curves may be very different from thoso
now represented; and the positions of the needle will differ
accordingly, But it Is plain, from what has been said, that
if we knew the luw of nction, and consequently the form of
the primary curves, we should ulways be able to say what will
be the position of the needle,  Indeed, the consideration of
the simple curves, although it was the means of suggesting
to the writer of this article the explanation of those more
complicated phenomena, 18 by no means necessary for this
purpose. Having the lnw of magnetic action, we must
know eaoh of the cight forces by which the needle s affectod,
both in respect of direction and intensity, and therefore able
to ascertain the single force arising from thelr composition,

“When the similar poles of A nnd B aro opposed to sueh
other, it 18 easy Lo soo that the position of the needle must
be extromely difforent from whnt we have beon deseribing.
When placed anywhore in the lne, D F, botwoeon two mng-

north pole will always polnt away from the middle polnt, D,
There will bo no neutral point, B, If the needle bo placed
at P or Q, It north pole will be within the nugle, E P I, or
F Q1L Thix position of the magnets gives another set of
secondary ourves, which also cross the primary curves, pass
ing diangonally through the losenges formed by thelr Interseo.
tion. But it ix the other dingonal of ench lozenge which I4
a chord to those weoondary curves. They will, therefore,
have o form totally differont from the former specles.

“The conslderntion of this compounded magnotism s Lo
portant In the sclenoe, hoth for explaining complex phenom
enn, and for ndvancing our knowledgo of the great doslidors
atum, the luw of magnotie netion,

(70 le continnmd,)
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Tug foree of the Light-house Board of tha Tronsury Dopart:
ment has been redueed by the dlsmissal of eloven olorks,

nets whose north poles front each other in N and 8, its |

employed, the waste of power in transmission
f could be reduced for any distance to about
thirty per cent of the whole power absorbed
[at the genemator, it followed that the employment of
steam engines of vast size at points outside Sheffield
{would be by far the most economical mode of extract-
Ing the energy out of coal. For it was at least four
times as expensive to produce power with s small steam en-
gine as with a large one; therefore, including the waste of
power in electric transmission, the cost of production of
power in small workshops would be little more than one
third as dear as if small steam engines were used, and simi-
larly the waste of power in any large mill or factory in
its transmission from the large steam engine ot its
base to ull the floors and machines on each floor would be
very much diminished,  But they would say that in advo-
cating the employment of electricity he was advocating
total change in our mode of producing and lmnxmim‘ng
'lmwur. Was the probable gain worth the expense of the
neoessury changet  To answer this question they must con-
slder what would be the probable minimum annual galo by
the proposed change in Shetfleld alone.  In making this eal-
culation they must remember that not only could eleotricity
produce motive power, but also heat and light, and electric
beating and lighting bad this great advantage that no
chimneys were required.  For example, with the electric
[eurrent sent to that hall from Messrs. Walker & Hall's
{ works, he could heat a long coll of fron wire white
hot, 80 that when put fnto a vessel of water, the water in o
short time would bogin to boil.  Various caloulations had
boon made ns to the relative cost of lighting by burning
coul to produce gas, or by burning coal to work dynamo
muehines for producing electele ourronts, and it seemed to
[ bo protty cortain that if a large smount of Hght be required
In one place, the eleotrio lHght was at loast twenty times
[ ow cheap ns coal. Sie Willlam Thomson, the eminent elec-
|trlctan, wont 8o far ns to say that It might be mude 183 times
as choap.  And certainly that there was o groat saviog in
expenso In electric lighting was seen from the sctual result
obtained ut the Albert Hall, London, which was an example,
and perhaps the only example, in connection with eleetric
lghting, whore the science of putting a brilliant light high
up had been allowed to ride over the precedent of putting o
number of feeble glimmers all over o bullding. The actual
cost, Including lnbor of men, allownnce for wonr und toar of
mnchinery, ete., wius only one-third of that of the former
Inferior gas lights, and thus o saving of about 808, an hour
had heen effooted.  Lighting streets by clootrieity had not bosn
s successful economically, forthe stmple renson thnt Instend
of giving u large bright light, at n considerably he e
flectod downwards, us in the Albort Hall, London, By

conservatism hind prevented the authorities

the possibility of using for streot illumination
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fering from an ordinary iron lamp post, But there could bo
little doubt that of & few large electrio lights, bigh up, were
used for street illumination, the same sort of result as has
been obtained at the Albert Hall would bo arnived at.  The
cost of using gas in Sheftield for lighting large halls, such as
the one they were now in, factories, and the streets, could
be halved if electric currents, generated by water engines,
worked by bill streams, as well as by very large steam en-
gines, were substituted for gas. It was not necessary for
Tum to tell them how he proposed to employ the electric light
to illuminate private rooms, if only he could get people to
throw away the notion that to light a room they must have
sometlung with a globe on it, like an oil lamp, nor was it
necossary for him to remind them that by whitewashing the
walls—yes, by whitewashiog even the vory machines them-
selves—in some of the Paris factories, the supposed strong
shadows cast by the electric light had been less than the
strong shadows cast by another bright light, one that we not
only put up with, but one that from the force of habit we
were tolerably contented with, namely, the sun. At pres-
ent he was concerned with the pounds, shillings, and pence
question, which had more than usual weight in these days
of slack trade. Assuming that the cost of gas for lighting
the large buildings, factories, and the streets of Sheffield
could be halved, also that where 1t was used {or heating pur-
poses the expense could also be halved, by substituting elec-
tric currents gencrated by very large steam engines at cer-
tain points, and by turbines driven by falling
water out of the town; then they would save per
year about £45,000. Supposing, also, that the
cost of producing motive power could in the
same way also be halved, this represented an
annual saving of somethmg like £60,000. In
reality, he believed this last economy would be
larger, since not only could power be produced
so much more economically than by small steam
engines or even by a large engine, when a large
proportion of its power was, as now, wasted in
driving the shafting’alone in their factories; but,
in addition, much hand work could be economi-
cally replaced by machine work. And, lastly,
supposing the consumption of coal in Sheffield
for heating their metals and for heating their
honses could also be halved, then there was
another saving of about £300,000 a year; or,
altogether, the annual saving that might be pro-
duced in this town alone, by substituting clec-
tricity for coal, would be something like the
large sum of £400,000.

Last year, two French engineers, MM. Chretien
and Felix, at Sermaize (Marne), actually plowed
fields by electricity, the electric current being
produced by two dynamo-electric machines of
form invented by M. Gramme. These machines
were usually worked with a steam engine at some
convenient place three or four hundred yards
away inan adjoining road, and the electro-motors
were also two Gramme machines, one on each
side of the field, with their coils revolving of
course backwards. Through one of these the
electric current was sent alternately, so that
motion was given to one or other of two large
windlasses, one on each of the wagons contain-
ing the electro-motors. In this way the plow,
which could be used going in either direction,
was first pulled across the field, making a fur
row, and then back again, making another paral-
lel furrow. If electricity were produced in large
quantities at certain centers, then one difficulty
that would of course be met with would be that
of distributing it properly, since, just as in the
case of water or gas, if a large branch pipe ina
main be saddenly opened then the supply going
on to the other branch pipes in the same main
would be diminished, a result causing serious
inconvenlence in the case of. electric lighting,
But just as sutomatic governors had been devised for water
and gas, to keep the supply constant, so sutomatic **clec
tric current regulators” had been devised by M. Hospitalier
and by Dr. Siemens, to keep the current constant,  One of
those invented by Dr. Siemens was on the table before him,
and the general principle of its construction was easily under-
stood. As the current passed through the regulator it heated
a very thin ribbon of steel, which consequently expauded.
The effect of this expangion was to introduce coils of wire
into the circult, the extra resistance of which diminished
the strength of the current.  Conscquently the stronger tho
current the more was it automatically resisted, and the
weakor it became the less was it resisted, and so it remained
practically constant ut any desired strength for which the
regulator was previously adjusted.  In conclusion the Jee-
turer sald there was a time when “ notonly in the villages
around old Sheflleld,” 5o said the bistorian of Hallamshire,
** were the file makers’ shops or the smithy to be seen, with
the approntices at work; buteven on the hillside in the open
country, at the end of the barn, would be the cutler’s shed,
while in the valley below, by the river, was the grinding
stone ready to sharpen the tools that had been manufac
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to the power? Let them hope, then, that in the next century

eleotricity might undo whatover harm steam during the last

century might have done, and that the future workman of

Sbeflield would, instead of breathing the necessarily impure

air of crowded factories, find himself again at the hill side,

but with electric energy laid on at his commaud.
IMPROVED ENGINEER'S TRANSIT,

The two Instruments shown in previous numbers, made by
Fauth & Co,, were purely astronomical ones. Wenow illus-
trate an instrument familiar to most of our readers—an im-
proved engineering transit. This Is the standard instrument
as furnished by Messrs, Fauth & Co. to the government
department that are using this class of apparatus, and it is
rapidly gaining favor with railroad engineers and surveyors
The instrument is constructed so a8 to give great strength
with little metal, Instruments of this construction have not
sustained serious injury by heavy falls. The telescope stand-
ards, which in the old form are merely held on the plate by
means of scrows, are in this instrument cast on a common
base and radiate out from the center, giving the superstruc-
ture a firmness which cannot be secured by any other
method. A glance at the engraving will give a clear idea of
the copstruction and arrangement of the various parts, and
we will only add that the geaduations are on silver; the tele-
scope is powerful, and has an achromatic objective. The

tured.” And why not now? Why should not that moun. |

compass needlo is 5 inches long, and the whole is made with

FAUTH & C0.’S ENGINEERING TRANSIT.

a view Lo economy in first cost as well ag to the quality of
the instrument, :

For further particulars address Messrs. Fauth & Co,,
Washington, D. C.
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MECHANICAL INVENTIONS,

Mr. Peter Cooper, of New York city, has recently patented
an improvement o propulsion of railway cars, which con-
slats In . combination of well known mechanical powers,
by which trains of cars can be propellod at any desirod speed
by means of an endless chain or wire rope. The end-
less ehnin or rope is to be borne up in its entire length
by belng fastened firmly to the outside and in the conter of
ns many sets of cars as there are stopping places on the
whole line of the road.  The stopping places are to be all of
equal distances apart, and there will be bearing trucks
between the differont sots of passenger cars to provent the
chain from dmgging or rubbing against aoythiog in its pas.
sage around the circuit, The endless chain or rope, with
the attached cars, is made to pass around o large deom
wheel placed at each end of the line, which is to be of suffl
cient strongth and operated by sufficient power to move the

tain air that had given the workmen of Hallamshire in past | whole line of cars By having stopping places at equal dis-

times their sinew, their independence, blow over their
grindstone pow? Why should not division of Iabor be car.

tances apart the mails can be 5o clevated as to use up the
momentam of the ears in thelr ascent of the elevation st

ried to its end, and power brought to them instead of them | cach stopping place. The elovation will be sufficlent to

[OcToBER 4, 1870.

bring the cars to rest and hold the power ready to be
given out at once
at the same time,

by all the cars going over the ascent
This will give back all the power con-
sumed by forcing the cars up the ascent, and will reduce
the necessary propelling power to that required on a dead
level.

Mr. William H. Ellis, of Brooklyn, N. Y., has patented

an improved umbrella drip cup, which consists of two conl-
eal cups connected together at the

; base, the outer one joined
at its smaller end to a tube,

into which the lower end of the
umbrella stick is entered and secured so that the cup is just
under the umbrella: by this means, when the umbrells is
folded up, the water runs down and is caught and retained
in the chamber between the two cups, from which it
slowly runs out through the perforations in the connected
base of the cones when the nmbrells is again lifted or
reversed.

Charles E. Fox, of Mount Pleasant, Mich., has invented
an improved washing machine, which consists of one or
more rollers arranged transversely in relation to the corru-
gated face of the wash board, and having a crank and gear
attachment, the parts being monnted in a suitable frame
which is attached to the wash board, and adapted 1o '\-M,i
80 that the rubbing rollers act on both small and large
fabrics.

Mr. David L. Towslee, of West Salem, O, has invented
an improved drag sawing machine, so constructed that it
may be worked by the operator with both hands
and feet, or with either his hands or his feet. It
is simple in construction, easily operated, and
apparently effective in operation.

Mr. Martin Williams, of St. Johnsville, N, Y.,
has invented an improved thrashing machine,
that runs steadily and easily and effects a
thorough separation of the grain from the straw,

An improved device for lighting a fire auto-
matically, at any given time, has been patented
by Mr. Eibe H. Doescher, of Homestead, In,
The invention consists in the combination of de-
vices that cannot be readily described without an
engraving.

A simple and effective device for automati-
cally regulating the beight of water in a steam
boiler, has been patented by Mr. John Bridges,
of Leon, Iowa. The invention consists of a
novel construction and arrangement, in connec-
tion with a boiler, of a float, valve, and pipes,
and their connections, with a feed pump.

Thaddeus C. Histed, of Junction City, Kan,,
has invented an improvement in that class of
washing machines in which beaters are employed
in connection with a rotated tub; and consists
in the peculiar construction and arrangement of
mechanism by which the work is thoroughly
done.

Mr. Sylvanus A. Fisher, of Geneseo, IIL., has
invented an improved wire streteher, which con.
sists in a'lever fitted with a cam-acting holding
jaw, by which the wire is securely held and
from which it may be readily released.

An improved washing machine has been pat-
ented by Mr. Melvin A. Tinker, of Fairfield, IlL
The invention is an improvement in the class
of washing machines composed of rolls held in
yielding contact by means of springs, the bed
rollers heing arcanged in the arc of a circle and
inclosed or covered by an endless apron.

Mr. Soren Andersen, of Stronach, Mich,, has
patented an improved saw grinder for grinding
saws down to as thin a gauge as they will work
at, thereby rendering the waste in sawing as
small as possible. It saves power; and by
means of this combined grinder and gummer,
saws oan be used until they are actually worn
out or worn down too small for use

An improvement in smoke stacks has been pat-
entod by Willinm F- Cosgrove, of Jersey City Helghts, N, J.
It consists in providing the stack with an inclosing jacket,
in the doubleconiesl head of which is supported an in-
vorted perforated cone and a screen for deflecting the pro-
duots downward, where they fall upon an inclined collar
surrounding the stack which leads them to a spout, whence
they are conveyed by a pipe to a chamber formed In an ex-
tension of the boller shell,

Messrs, Goorge Coombs and Charles 8. Blakeslee, of
Chariton, In., have patentod an Improvement in car coups
lings. This fs n simple and offective self couplor for cars,
but it eannot be deseribed without engravings.
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Photographio Hlustration of Montal Oporations.

Professor Huxloy illustrates his argument respecting com-
plox impressions which are more or less different from each
other by referenco to composite porteaiture, thus: ** This
menta) operation may be rendered comprehensible by con-
sidering what takes place in the 1 of compound pho-
mll 'mmr:ndvd ?' Mmﬁ
example, are 1 on the same phol 0.
for onesixth the timo requisite to mmw The
final result is that all those points in which the six faces
agree are brought out strongly, while all those in which they
differ are left vague; and thus what may be termed & generic
portrait of the six, in contradistinetion 1o the specific por-

tralt of any one, is produced.




We present herewith a view of tho noble institution, the |
Holloway Sanatorium,” erected ot Virginia Water, Egham, |

ho sole oxpense of Mr. Thomas Holloway, the prince of |

aglish pill makers. 1t Is intended for persons of the middle
class affiicted with mental disease, 1t dosigned for the ac-
commodation of one hundred malo and the same number of
female patients.  The building, of which Mr. W. H. Cross-
land was the architect, 18 constructed of red brick, with
Portland stone droessings, and in the Gothic style, richly deco-
rated. It stands just facing the Virginia Water station of
the Staines and Wokingham Railway, on an eminence, and
presents a fagade of 840 feet, witha depth of 250 feet. There
is n contral tower 150 feet high, also turrets 60 feet high at
the back of each wing, and a portico, with two tiers of
pillared arcades, at the chief entrance. In front is a terrace
45 feet wide. The whole exterior has a very stately aspect,
The adjacent grounds extend about twenty-five acres, laid
out for au agreeable promenade.

The interior is arranged with great care and skill for the
use of the institution. The center block, which divides the
male from the female side, contains the administrative de-
partment, including the rooms for the stafl and the visiting
rooms; also the general dining hall, 54 feet by 30 feet; a
grand recreation hall, 84 feet by 38 feet, and 50 feet high, |
which is handsomely decorated; libraries and billiard room.
There are thirteen day rooms for each sex, all spacious and |
convenient, 30 fect long, 20 feet wide, and 12 feet high. |
Twelve dormitories, of the same dimensions, are provided |
for the men, and as many on the other side for the!
women; besides fifty rooms, 12 feet by 10 feet, for single
patients.  The delay in opening the Holloway Sanatorium
has been mainly caused by the length of time required to
complete the decorations of the recreation hall and dining
hall, und those of the principal entrance and staircase, as
well u to finish the building. It will have cost Mr. Hollo-|
way more than £200,000. )

The London News, from which we take these facts, also
says the announcement has recently been made of another
magnificent institution, a college for women, to be erccted
on the Mount Lee estate, at Egham, at & cost of more than a
quarter of 4 million sterling, by the liberality of this munifi-
cent public henefactor. Mr. Holloway has further promised |
an endowment fund of £100,000 for the support of this col- |
lege; and the building, designed by his architect, Mr. W.
H. Crossland, of Leeds, under his personal direction, will be
constructed within the next four years.

Antidote to Polson Ivy,

Dr. J. M. Ward, in the Medical Record, makes another ad-
dition 1o the already-extensive list of remedies for poisoning
by Rhus radicans, or * poison ivy.” He recommends the
profession to use, in all ecases of poisoning by this plant,
Lubarraque’s solution of chloride of soda. *“The acid
Poison,” he remarks, * requires an alkaline antidote, and
this solution meets the indication fully, When the skin is
unbroken it may be used clear three or four times a day; or
in other cases diluted with from three to six parts of water.
After giving this remedy a trial no one will be disposed to

T

and but rarely employed. It will sustain its reputation ns a
local application in erysipelas, burns, and scalds.”

THE TAMARIND,

This tree isindigenous in varlons parts of Africannod Indis,
und it grows wild in several of the East Indian Islands. It
is completely naturalized in the West Indies and in portions
of Brazil and Mexico. It Is a hundsome tree, 00 to 80

TAMARIND.— Tumarindus Indica.

feet in height. Its compound leaves of ten to twenty
pairs of small oblong leaflets form a dense foliage. The
flowers are white when they first open, but they soon turn
yellow. The fruit is an indehiscent legume or pod, 3 to 6
inches long, straight or somewhat curved, and with ahard,
brittle exterior shell. The seeds, from 4 to 12 in number,
are each surrounded by a tough, papery membrane, outside
of which, between it and the shell, there is a firm, juicy acid
pulp, trayersed by strong woody fibers, which start from the
fruit stalk, The ripeness of the fruit is known by the brit-
tleness of the outer shell.

In the West Indies its fruit is picked, deprived of itsshell,
and packed in casks, and beiling sirup is poured over them
until the vessel is full; when cool the package is headed up
and is ready for market.

A better kind, rarely found on sale, is prepared by pack-
ing the shelled fruit in stone jars with alternate layers of

Iry anything else. It isone of the most valuable external

sugar.

sgents known to the profession, and yet scldom sppreciated , The pulp has & brisk acid taste, modified more or less by

the amount of sugar used; it contsins tartaric, citrie, and
other acids, and some principle not well ascertained, which
gives it a laxative property. Tamarinds are used in tropical
countries to prepare a refreshing drink by pouring boiling
water over the fruit. This drink is also used as « laxative
and refrigerant in fevers. The wood is useful for timber and
makos s fine charconl.  Theshell of the seed contains tannin,
and the kernels are used as food in Indin in times of
scarcity.

White Willow Hedges,

J. W. Myers, of Hampton, Tows, says, in the “ JTowa Hor
ticultural Transactions,” that after many trials there are two
trees which have endured the ordeal of northern hedging,
and hiave not been found wanting in any particular. These
are the boney locust and the white willow. The best
manngement of the willow is to take none but good strong
shoots of last year's growth, cut ten inches long and sharp-
ened, assorted as to size, and tied in bundles of twenty-five
ench, Place them, sharp ends down, in a shallow pond or
other water for ten or fifteen days, and if the points are
stuck in the mud they will be beld in position. Plow the
ground deep and harrow well.  With a buckskin glove on
the right bhand, thrust the cuttings, slanting, cight inches
into the mellow soil, ten inches apart.  Then keep the ground
perfectly clear of weeds; cultivate two more years with the
shovel plow, and the hedge may be ““ left alone in its glory,"”
and it will make a good barrier. But if cut to the ground
early in spring when two years old, it will be much better,
It will be best of all by “*laying " or bending the trees down
in a horizontal position at three years, and tying them in a
line with short pieces of wire. The strong outgrowing
shoots may be cut back every few years for fire wood. The
simplicity of this method and its perfect success are said to
be “ astonishing.”

The honcy locust is similarly treated after the bedge has
been planted and has attained a height of eight feet. The
plants, however, are set in the row two feet apart, to prevent
killing one another out. In laying down, the thorns are
avoided by using a plank to bend the trees down, one end
against the tree and the other on the ground, the operator
sitting on it while tying the trees. The honey locust is more
easily kept within bounds than the willow.
 —~—e—  — —

The Chemical Reaction of Blossoms,

According to the reports of Frémy and Cloez sll red and
pink blossoms show an acid reaction, whereas all blue blos-
soms are neutral and occasionally show an alkaline reaction.
In order to examine the validity of these statements, Mr. A.
Vogel examined 100 blossoms, of which 89 were blue, 44 red,
6 violet, 8 yellow, and 3 white.

He states that the acid reaction was not equally intense in
all cases, but, on the contrary, varied considerably. The
bright red, white, and yellow blossoms showed the most in-
tense acid reaction. The acid reaction of the blue and violet
blossoms was much weaker than that of the red blossoms,
but was nevertheless perceptible.  Of the blue blossoms only
10 were neutral or of a slightly alkaline reaction, as 3 violet
and red blossoms were likewise. Among the latter were the

THE HOLLOWAY SANATORIUM AT VIRGINIA WATER.
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aepunculoides (light violet), the Prismatocarpus | Dr Leaming, of this city, whom you should all know, has | make a semi-revolution 80 04 10 allow A to rotate paralle]

apeoulum (crimson violet), and the bright red Pisum safioum. | for some years had charge of an asylum in which large num- | with the planc of D, and in the same direction, that is, o left
There is no doubt that a great difference exists in the | bers of children are received and cared for, and he does not hand motion.

chemical reaction of red and blue blossoms, but from the allow one of them to have anything except milk, and sub- |  As stated before, when the base is at rest and the fiywheel

above it appears to be erroncous to attribute an acid reaction | stances which can be dissolved in milk, until they are seven | in motion u'he band, G, being disconnected) H!v-rv is no re

1o red and an alkaline reaction to blue blossoms.  The ma | years of age. 1 think your professor of materia medica is  sistance against changing the planc of the rotating flywheel;

;

jority of all blossoms show an acid reaction.—Chemisches | equally emphatic upon this question, and now your pro- but §f the base, D, is rovoleing at the same time, there is a

it -0
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A New Coloring Matter.

fessor of ophthalmology comes to you and besceches of you
to use all possible influence in the direction of having child-
| ren reared upon milk alone. Not upon tea, not upon coffee, |

very decided resistance offered against changing the plane
of the flywheel. So strong is this resistance that if the band,
G, is connected, the flywheel may be kept continually in

Mr. T L. Phipson, according to a note recently presented | not upon meat, not upon sweet cake and puddings, but upon ‘ motion by turning the crank, showing that fhe orercoming
by him to the French Academy of Sciences, has succeeded”in ' milk. Every physician will, under rare circumstances, pre- | of the resistance of a revolving body against changing its plane
extrmcting from the little blood-red alga (Palmella cruenta) | seribe beef juice for infants, very much as brandy is pre- | of rofation does not retard the motion of that recolving body.
fonnd at the base of damp walls, a new rose-red coloring | scribed upon rare occasions for small children, and I shall |
matter, which exhibits very curious properties. Mr. Phip | not quarrel with them upon that point. But I havea decided | strated.
son proposes for it the name of Pulmelline. Its color re |opinion that, under ordinary circumstances, no child should | By oscillating the base upon a pivot while the fiywhee] is

sembles no known color except the coloring matter of the
blood—the hemoglobine of modern chemists.  Like the lat-
ter, palmelline is insoluble m alcohol, ether, benzine, bisul-
phide of carbon, ete., but dissolves in water. Like the
coloring matter of blood, palmelline 1s dichromic, consisting
of a red matter united with an albuminous substance, and
bemng coagulated by alcohol, heat, and acetic acid added to
its aqueous solution. Like bemoglobive, too, palmelline
gves rise to absorption bands in the yellow of the spectrum;
but these bands did not seem to Mr. Phipson to occupy ex
actly the same position as those given by blood. Palmelline
n solution, like the coloring matter of blood in solution,
readily undergoes putrefaction at summer heat, giving out a
strong ammoniacal odor and asmell of rotton cheese. Finally,
lhike the coloring matter of blood, palmelline contains iron.
This new coloring substance cannot be extracted from the
moist plant, for the vitality of the latter is such that it will
not part with its color by the action of water, it has to be first
dried m a current of air At the end of from twenty-four
to thirty-six hours the pellicles are usually pretty dry, for the
plant and the matters upon which it grows dry quite rapidly

have anything except milk and farinaceous food until it has ‘

! been provided with teeth with which to prepare other arti- |

|cles of diet for the stomach. Follow nature in your prac-

tice in ophthalmic as well as in every other kind of disease. | tarded and kept in continuous rotation. Motion may thus
| be imparted to the flywheel still better by rotating the base

lona pivot eccentric to its axis, no matter how slight the

I will engage, if this mother, who is anxious for her child,
will listen to what I say about feeding it hereafter with
| milk, barley, farina, corn starch, hominy, with perhaps a
| small quantity of sugar, that the teething will be easier, the
bowels will be more regular, and diseases of the cornea will
|be less liable to occur.—Dr. D. B. St. John Roosa, in New
York Medical Record.

Gorrespondence.

ROTARY MOTION,
| To the Edilor of the Scientific American:

| Weare taught in text books on physics that "rolmingl

:
bodies preserve their planes of rotation, and will resist @ con-
siderable force to change their planes,” and Bohnenberger's
|apparatus is used to illustrate the same. The proposition
| holds good with Bohoenberger's apparatus, but the latter

!

I do not know that this fact bas ever before been demon.

in motion the ring, B, can be made to revolve; and if the
crank is fastened so that the driving wheel is held station-
ary, the velocity of the flywheel can be accelerated or re-

eccentricity, the base remaining comparatively still; or still
better, by keeping a point at the center of the wheel sta-
| tionary, and oscillating the pivots of the ring, B, in opposite
| directions, in both cases the crank remaining unmoved.

H. J. M. MatT1s.
——— - —

The Durion.
Tv the Editor of the Scientific American :

In the July, 1879, Export EprTioN of the Sciextrric
AxeRIcAx, I find, at page 49, the views of a writer in the
Gardener's Chronicle on ** A Tropical Fruit,"” the durion.
The article concludes thus: “ It does not succeed well in
[ India, nnd cannot be grown in the West Indies.” This as-
| sertion, as regards India, I am not in a position to disprove:

1 but it is decidedly erroneous in respect to the West Indies,

' the air It must not be dried on paper, for the cells |, ¢ ¢ it will not hold in the case of the flywheel in the | % the durion grows most luxuriantly in this island, in proof

would adhere thereto. On leaving the dried plant in a small
quantity of water in a covered porcelain capsule, the color-
ing matter dissolves out, and, on the following day, the clear
hquid may be decanted from it. The coloring matter is of a
magnificent rose-red by transmitted light, and of an orange-
yellow by reflected light.

From the properties above noted, it will be seen that pal-
melline appears to exhibit considerable analogy with the
hemoglobine of the blood; and, as Mr. Phipson says, it is the
first time that a substance of this nature has been met with
in the vegetable kingdom.

Colors of Plants.

At the Jast meeting of the Philadelphia Academy of Sci-
ences the discussions were mostly confined to botanical mat-
ters, \

Mr. Martindale stated that in a collection of over twenty
sclected specimens of Habenaria from the vicinity of New-
ficld, N. J., he bhad found all shades of color, from the
bright buff to the pure white. He bad found no difficulty
in assigning all the tinted specimens to the species Ciliaris,
while the white ones were undoubtedly Blephariglottis, the
petals in the former being Iinear,and in the latter spatulate,
or widened toward the tip about one-sixth of their diameter.
The tendency of certain flowers to albinism was considered.

Dr. Hunt remarked that the causes of color variation in
flowers was entirely unknown to botanists. It could not
yet be explained why the same species in different locali-
ties were of different color, or why even the same flower pre-
sented varying tints at different parts of the twenty-four
hours, He was firmly convinced after further studies of
habenaria that the distinetions between the two forms men
tioned were not specifie, as he had actually found both forms
on the same spike.  Referring to the variation of color in
plants, Mr, Mechan ecalled attention to the case of Gilia
agyregate of the Rocky Mountain region, Toward the
north all these plants, which form a striking feature of the
landscape, are white, As the traveler proceeds southward
he observes that they assume o pink tint, which gradually
decpens, until, when found three or four hundred miles
farther south, the same species is of a deep crimson color,
He believed that the two forms of babenaria were probably
of the same gpecies,

Mr. Redfield was of opinion that, had it not been for the
difference of color, the two species of habenaria wounld pro-
bably never have been defined,  The distinguishing charac-
ters having been pointed out, however, he believed thit they
were sufficiently permanent to constitute valid species.

The discussion was continued by Mr. Martindale, who be-
lieved that the two forms were distinet, although the differ
ences, apurt from the color, were undoubtedly very slight.

The Proper Dict for Children,

Here is another case of disease of the cornea.  This baby
is twenty months old. There is a white spot over the center
of this little girl's pupil. It is soft-looking, and I therefore
know that it s recent, The child has nasal catarrh, It was
weaned when six months old, and it is now just cutting its
eye teeth. The mother says it is being fed with whatever
there is upon the table; that it receives o little tea and coffee,
and that it it sllowed to suck pieces of meat, all of which Is
wrong. Do not allow it among your patients, gentlemen,
If the good Lord had wished us to eat meat at the age of

twenty months, he would have given us a full set of teeth | volution of the apparatus I8 reversed so that the base has o
left hand motion, the lywheel, A, will cause the rim, B, to

ready for use ot that time,

| apparatus shown in the accompanying illustration.

APPARATUS FOR EXHIBITING ROTARY MOTION.

The flywheel, A, revolves with its axle, I, in journals in
the ring, B. The latter revolves on bearings at right angles
to the axle, I. A band, G, passes around the wheel, I, on
the axle, I, over the pulleys journaled at the sides of the
ring, B, and around the driving wheel, E. The driving
wheel, E, is connected with the erank. When the band, G,
is removed the ring, B, holding the flywheel is free to re-
volve on its pivots. If the band, G, is replaced and the
crank is held stationary the ring, B, will revolve and cause
the revolution of the flywheel; or if the ring, B, is held sta-
tionary, and the crank is turned, the flywheel will again be
set in motion,

If rotating bodies always resist a force to change their
planes of rotation, it will be seen that the fly wheel, A, would
tend to hold tue ring, B, stationary while the crank was
turned, and the flywheel might thus be kept in motion, pro-
vided the overcoming of the resistance of a rolating body to
change its plane of rotation does not rotard tha revolutions
of that body, But there is no resistance whatevee in chang-
ing the plane of the revolving flywheel, A, as can be seen by
disconnecting the band, &, leaving the flywheel in motion,
The ring, B, can be turned on its pivots without the slight-
| est resistance, and when set in motion, the ring will continue
to revolve the same when the flywheel i rotating as when at
rest.  When the flywheel s in motion and the band, G, dis-
connected, If the wholo apparatus fs revolved ou a pivot or
any other (the plane of revolution being parallel with the
| plane of the base of the apparatus, for instance), the rotat:
|ing flywheel will instantly assume a position In which the

plane of its rotation will be parsllel with the plane of the
| revolution of the apparatus, that I8, parallel with the base.
| Moreover, If the direetion of the revolution of the entire
L npparatus on the pivot is & right hand motion, the flywheel
will have a right hand motion parallol with it; and if the re-

. | tobacco ().

| of which I had purposed by this opportunity sending you one
but have been disappointed in its receipt. You may, how-
ever, rely on my so doing at an early date.
GeoORGE LEVY.
Kingston, Jamaica, September 4, 1879,
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Bitten by a Skunk, but Still Alive.
To the Editor of the Scientific American :

[ notice in your issue of September 20 an article on skunk
bites, in which the writer says that the bite is always fatal,
sooner or later. Permit me to say that when a youth of 19
I was badly mangled by a skunk which I seized in the dark,
believing it to be a rabbit. I am now 55, bale and hearty. 1
have personal knowledge of two similar cases, and have heard
of others, and have yet to learn of the first case of death at-
tributable directly to the bite, or causes arising therefrom.

1 am inclined to think that the fatal cases are of the same
order as those of the centenarians who die from the use of

: James L. Howsox.

Washington, D, €., September 12, 1870,
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The Spot on Juplter,
To the Editor of the Scientific American

In your issue of September 12 I noticed o communication
from F. 8, Davenport, describing a spot seen on the planet
Jupiter; and on the same evening turned my instrument (a
six inch achromatic) to the disk and had the pleasure of see-
ing the spot.

‘When first scen, at 6% o'clock P.M., it was nearly contral,
and occupied nearly 18 the breadth of disk from east to
west, and with a width from north to south sbout the same
as represented by Mr. D,, and passed off to the right in line
of the planet's rotation,

The above observation was made with a terrestrinl eye-
picce. There seem to be some mighty ehanges going on on
the planet, especially in the vicinity of the belts, the nature
of which itis impossible to conjecture with any probability

of accuracy, R, L. Avuex.
Providence, R. 1.
.o
Note on a FPocullar Case of Corrosion of the
Metal Plu,

DY J. W, OKNORNE, OF WASHINGTON, D, O,

The writer exhibited before the American Association o
block tin tube, which bad been used fn the coustruction of s
filter for household purposes, large quantities of water have
lnﬁ.passnd over it for 20 months, :

he tube formed one log of n siphon, It passed through
u stratum of charcon! and ohe of pure sand, the water to be
filtered rising high above the latter,  The outside of the tube,
in that part of it only which corresponded in position to that
of the sand, was deoply pitted, oxide of thn hayiug boen
formed. Tho dificulty was to explain in what maonor the

sand determined the oxidation, gf c: S
An interesting discussion followed the reading of this

paper, many members of the section ty ﬂl" part, hut‘i’é}zg ‘8

isfactory nluﬂonofﬂnopg?p@"

men of the nouum-tmﬁm i qdi ;
aqua regla for v duys without dissolving it.
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We engrave on this page s group of bronze vases, which
illustrate in an excellent manner the beauties and oddities of
the peculiar artistic methods of the Japancse. Asx metal-
workers, theso wonderful people surpass in certain respects
their European brethren, and some of their processes are to
this day inimitable.

The central piece of this group stands some four feet high,
It is composed entirely of bronze, save the panels belween
the dragon handles, which are damascened with silver and
gold. The pancl on this side represents o knight doing pen-
ance by standing under a cataract, and on the obverse he Is
seen, his sins washed away, having a quiet cup of tea with o
couple of friends, 8o far the European can trace a meaning
in the design; but when it comes to explaining the half
human monsters, the dragons, sea serpents, and other anl-
mals, it is only possible to suppose that they may be the rep-
resentations of traditional creatures such as figure in the
Arabian Nights, and the like of which learned scientists as-
sure us once walked or erawled upon the face of the carth
and swam across the seas. The decoration of the smaller
vases, saving the winged beasts that serve as handles, 18 more
easily understood. The panels in these have birds and but-
terflies copied with wonderful fidelity and spirit after nature,
and are really beautiful; and in these pieces, as
in all the articles of Japanese manufacture, we
see a minuteness of workmanship and finish
such as no Olristian people can afford the time
to emulate,

The International Dalry Fair,

The exccutive committee of the International
Dairy Fair Association announce that the propo-
sition to hold a second fair ut the city of New
York, during the year 1879, has been so well
received by the trade at large that its ultimate
success is already assured, and it only now
remains for the dairying interests thronghout the
country and the different duiry organizations to
co-operate with the International Dairy Fair As-
sociation, and through theirunited efforts secure
an exhibition worthy of the interests involved,
surpassing anything of the Kind ever before pre-
sented. The experiences gained at the last fair
enable the commiltee to more readily compre-
hend the necessities of this, and having this in
view, the whole of the American Institute Build-
ing has been engaged this year, thereby enabling
the management to devote a much larger space
to the exhibition of goods, and at the same time
give that attention to proper display of dairy im-
plements nud tests of cream raising which want
of space preventod ut the last exhibition. Machin-
ery Hull, a part of the Institute not used last
year, will be devoted exclusively to this branch
of industry, where, having ample steam power
and connections, every facility will be afforded
for the manufacture of butter and cheese upon o
much larger scale than heretofore, and opportu-
nities for displaying dairy implements by bhand
or power greatly increased. A separate apart-
ment will be arranged with every require-
ment for making the fullest tests of the different
processes for raising cream, and the trial of in-
ventions claiming superiority. Accommodations
for a large number of cattle will be provided, and
the exhibition of herds, as well as specimen ani-
mals, made a feature, From promises already
received from owners and breeders, it is confi-
dently believed that an unprecedented number of
clivice animals will be exhibited, comprising selections from
the most celebrated berds in America and Europe. The
display of foreign products will be far greater than last year,
assurances having been received from the officers of the Asso-
cintion resident and traveling abroad, of extensive prepara.

tions being made to send specimens of every Kind of dairy

products manufactured, as well as some thoroughbred cattle.
A —

Torpedo Boats.

The Admiralty have entered into o contract with Messrs
Yarrow & Co., of Poplar, for the construction of some of
These little vessels are

their second-class torpedo  boats,
fitted with Yarrow's patent tubular boiler, by means of which
steam can be raised from cold water, und the eraft got under
way, in six minutes from the time of lighting fires, The sys-
ll‘ll.l of steering ndopted is that introduced by the manufac
turers, and which is now recognized as the most suitable for
steering this class sol. It consists of a drop rudder
forward, which is worked in conjunction with the usual rud-
der nft These torpedo boats will be completed early next
year, and the trinls of them on the Thames and at Ports-
mouth are looked forward to with considerable interest.—

ol via

London Times,

—t W —
Tape Worms In Eges,
Various Instances have been recorded of the discovery in
They
appear like o small speck, the size of o millet seed or a pin's
It is believed by belminthologists that these will de.

hens' eggs of minute specimens of the distoma ovatum,

head
velop into one of the varietic
therefore. to take eges hard boiled or otherwise well cooked,
A writer {n one of the late numbors of Nature cites several
Instances where thege parasitic bodies have been found.

« of tupe worm, sond it Is wise,

Scientific American,
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International Fatent Law,

The following are the resolutions passed at the meeting of
the Patent Law Committee of the International Law Asso-
cintion held recently in London.  The committee, after hav
Ing deliberated on the subject, recognize that it seems im
possiblo at the present time to propose one common law upon
patents for inventions, on account of the numerous points of
contact which the subject presents with divergent civil, com
merelal, and crimionl law In gencral.  Nevertheless, it is ad-
visable to select a certain numberof general principles which
may be accepted in the laws of all countries.  Consequently
the committee ndopt and propose to the congress of the asso-
ciation tho following resolutions:

General Principles.—(1) The right of inventors over their
productions ina right of property; the law does not create,
it only regulates it.  (2) A temporary privilege of sufficient
duration to insure the remuneration of their labors aud out-
lay should be accorded to inventors, loss in their own interest
than in that of Industey in gonoral,

Law and Treatios.—(3) Patents for inventions should be
the subject of a special and complete law in each country,
(4) Fareiguners ought, with respect to patents, to be treated
in exactly tho same way as citizens,  (5) Stipulations for the

e —

ent filing a provisional specification containing an outline de-
seription of the nature of his invention, in which no details
should be required.

Procedure on Application.—(15) No description of the in-
vention—except ity name—should be published before the
issue of the patent, except as mentioned in paragraph 19,
(16) Thedeposit of provisional specifications should, if desired
by the inventor, be allowed to be made at the authorized
local office, and at the consulates of the various natious, and
on such deposit at aconsulate, and the payment of the putent
fees, provisional protection should commence as if the de-
posit had taken place in the patent office of the country rep-
resented.  (17) Prior to the expiration of the term of pro-
visional protection, If the applicant desires to complete his
patent, he should be required to filo a full specification,
(18) Where a patent has been applied for in one country, sub
sequent publication of the invention should not during a
period of twelve months prejudice the original applicant’s
right to patent in other countries.

Eramination,—(19) On the filing of the complete specifica-
tion, or the expiry of the term of provisional protection, if
no complete specification has been filed, the provisional speci-
fication should be published. After the filing of the complete

reciprocal protection of patent rights between different coun-
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trics should be contained in special conventions, independent
both of treaties of commerce and of conventions for the
mutual recognition of literary and artistic copyright.

Putent Office.—(6) A special department for patents, trade
marks, and registered designs should be established in each
country. A central depot of patents, ete., should be attached
to it for the use of the public. Independently of any other
publication the Administration of Patents, etc., should pub-
lish a periodical official journal.

Fees.—(T) The fees levied on patents should not be larger
than isnecessary Lo cover the expenses of the patent office,
and should be levied by periodical payments,

What s Patentable, and by Whom.—(8) All inventions,
whether of procedures or of products, should be patentable,
except financial combinations or inventions contrary to pub-
lic order or to morality. In particular, chemical, alimentary,
and pharmaceutical preparations should be patentable. (9)
In the absence of fraud, the first applicant should be deemed
the inventor, (9a) No person, except he be engaged in the
patent office, should, by reason of his employment, be de-
barred from obtaining patents for his own inventions.

Provisions as to International Erxhibitions.—(10) Provisional
protection should be granted to patentable inventions ex-
hibited at international exhibitions, or such as are officially
(11) The term during which inventions are
thus protected should not be deducted from the term of the
patent,  (12) Buch provisional protection should extend to
all the countries represented at the exhibitions. (18) The
fact that an article is an exhibit at an international or offici-
ally recognized exhibition should not interfere with the right
of seizing it ns an infringement,

recognized,

Provisional  Protection.—(14) Provisional protection for

twelve months should be grauted on the applicant for a pat-

specification, and previously to its publication, the patent
office should examine it, baving regard ex
clusively to the following points: () Whether
the specification is clear, () Whether the
invention is contrary to public morals. (o)
‘Whether the invention is wanting in novelty, re-
gard being had solely to prior publications in the
patent office of the country. (20) For the purposes
of examination,an invention should not be deemed
to be wanting in novelty, unless a prior publi-
cation be found which comes strictly within one
or other of the following conditions: () It should
be not more than twenty-five years old, and be in
the form of a full description, identical with the
applicant’s description. (3) If the prior descrip-
tion be more than twenty-five years old, it should
be proved that the identical invention as claimed
by the applicant has been openly used within
twenty-one years last past. (21) Should some
parts of the invention come within these objec-
tions the applicant should be allowed to amend
his specification. (22) Subject to such amend-
ment, the patent should be granted, except in
cases of fraud, or when the invention is contrary
to public morals.  (23) Reports and opinions of
examining authorities, as respects applications
for patents, should not be open to the public.

Procedure on Grant of Patent.—(24) The com-
plete specification should be published immedi-
ately on the granting of the patent. (25) The
provisional protection should continue until the
final grant or refusal of the patent.

Amendment.—(26) Should it appear, after a
patent has been granted, that the claims are too
extensive, or that the specification is otherwise
open to objection, it should be competent to the
patentee to disclaim or amend his specification.

Term.—{(27) All patents should be granted for
a term of twenty-one years. There should be no
prolongation. (28) A patent, whenever granted,
should bear date from the deposit of the pro
visional specification.

Effect of Patent.—20) All patents should,
throughout their whole term, insure to the in-
ventors or their legal representatives or assignees
the exclusive right to the patented invention, and
not a mere right of receiving royalties from third
persons. (30) No one should be permitted, without the leave of
the patentee, to produce, use,or sell the article which forms the
subject of the invention, the patented machinery, process, or
combination, or the article produced by such patented ma-
chinery, process, or combination. (81) A patent should have
no effect on vehicles or ships, or applinnces to vehicles or
ghips, which come but temporarily within the boundaries of
the country, and the owners of which do not carry on busi.
ness within thecountry, (82) The pateatee should ot be pre-
vented from introducing from abroad articles manufactured
under his patent. (33) A patent should be held to confer an
indefeasible title to the invention described in the complete
specification, unless it bo proved that there exists a prior
patent covering nn identical invention, or that the identical
invention has been publicly used within twenty-one vears
prior to the date of the patent, or fully described in a p.uhli-
cation bearing date or printed within twenty-five years prior
to that date.  (34) Where it is proved that the public interest
requires that a patent should be worked, and that the hokler
of the patent is not attempting to meet the demand, and re-
fuses licenses, the legislature should step in to prevent the
public injury by a special law in each case. (85) The prin-
ciple of expropriation for public utility is applicable to pat-
ents, but this should only be by virtue of a special law in
each case, containing proper provisions for compensation,
(36) Patents granted In different conntries should be perfectly
independent of each other in all respeots.

— e -—

AX esteemed correspondent writes us from the province
of Sdo Paulo, Brazil, stating that severe frosts occarred
there in :\ugunt Inst during several nights, which had so
serlously injured the coffee trees that the crop for 1890 will
be reduced one half,
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deteriorating thom in any way, consists of:

It isslmply noouury to a!eop the fabrics in ahot solution
composed as above until they have become thoroughly im
pregnated, after which they are drained and dried sufficiently
to enable thom to be ironed or pressed like ordinary starched

A second composition to be used for theatrical scencry
(or the mounted but unpainted canvas 1o be nsed for this
purposo), and also for woodwork, furniture, door and win-
dow framoes, ote., Is to be applicd hot with a brush like ordi-
nlry pnlnl.. It is composed of :

To whlch Is nddo«l n nuﬂlclcnl qunnlltv of o anltnhlo caleare.
ous substance to give the composition sufficient body or
consistenoy,

A third composition, to be used for coarse canvas or sail
cloth, cordage, straw, and wood, is applied by immersing
thie artioles therein or by imbibition, and consists of :

KI‘I‘M.
umocmmiih'i Ammonis or kal AMMONIAc. ... ..eesa ... - 18
A e o BN A R by 100

A fourth composition, applicable to all kinds of paper,
whether printed or not, including securities, books, ete., is
formed of :

The solution is to be placed in a vat heated to 50° C. (122"
Falb,) at the end of the paper-making machine, and the paper
as it leaves the machine is passed through the solution in this
vat, so as to be completely impregnated therewith, after
which it is dried upon & warm cylinder and then wound on
a reel. "~ If the paper be in sheets or printed it is simply im-
mersed in the above solution, heated to 50° C., spread out to
dry, and afterward pressed to restore the glaze destroyed by
the moisture.

The above compositions are said to insure a degree of in-
combustibility without precedent as regards the preservation
of the materials to which they are applied. The proportions
of the several ingredients are given as examples only, and
may be varied as found necessary in practice.

The Soclal Science Association.

The last day’s session began with a paper by Frederick
Douglass on the exodus of pegroes from the South. Mr.
Douglass strongly opposed the movement, holding that the
South was not only the best place for the negro as a field of
labor, but best on the grounds of his political powers and
possibilities. The position taken by Mr. Douglass was op-
posed by Professor T. R. Greener, of Howard Univenity,
and President Anderson, of Rochester.

William A. Hovey, of the Boston Zranseript, read a strik-
ing paper on co-operative stores in England and America.

Mr. James Samuelson, of Liverpool, England, presented cer-

tain schemes for the material advancement of the working
classes, and Mr. Joseph D. Weeks, of the fron Age, gave an
address on industrial arbitration and concilistion. Debt
making and debt paying in American cities was discussed
by Mr. William F. Ford, of Philadelphia. In the depart-
ment of social economy, Mr. F. B. S8anborn, secretary, pre-
sented his annual report; and there was read a paper sent by
Charles L. Brace, of the Children's Aid Society, discussing
the methods of dealing with poor and vicious children.

Institution life for children was treatod in a paper by Rev.

T. K. Fessenden, of Connecticut, and debated by several
members.  The closing paper was by Mr, Robert P. Porter,
of the Chicago Juter-Occan, on the industrinl, agricultural,

and financial outlook of the West. Tt presented an army of
facts and figures that astonished even those who had a gen-
eral idea of the rapid industrial progress of theWest during
recent years.

A
- -

A Remarkable Pompano,

Mr. C. A. Lewis, ot the Washington Fish Market of this
city, bas recently had on exbibition the largest pompano
ever known. It was taken with Spanish mackerel off Nor-
folk, Va., and weighed twenty-three pounds, Ukually these
fish range between one and three pounds in weight. A four |
pounder is rare.  Above that welght but one specimen hays |
ever before been brought 1o this market, and that we ighed
nineteen pounds.  Mr. Lewis' fish was perfect in CYery par
ticular, though a monster in size. 1t was sent to the Smith-
sonian Institution at Washington.

h fireproof
MMM«» I‘I’.mmm of Paris.
z to be of an Inexpensive nature, | BOOT AND RHOE SEWING MACHINES, —THOMAS ¢ ol. v THE

! waummmmm of readily
;l.mw such as woven and other fabrics
cotton and other fibrous materials, paper, printed or | oy as tho original, and will only be adjudged to bo void be-
M including bills of exchange and other sccuritics,
‘woodwork, theatrical , straw, ote. ‘Tho first COMPO- | tho rolssus contalns some new feature of  material charac-
sition, which may be applied to all Kinds of fabrics without

Scientific American.
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RECENT nmmou RELATING TO PATENTS, TRADE
MARKS, ETC.

By Judge ClUfford. U, S, Clroult Court-District of
Massachasetts,

SHOE MACHINERY MANUFACTURING COMPANY of al
1. Reissued patents are presumed to be for the same inven-

eauso for a different invention where it clearly appears that |

ter not deseribed, suggested, nor substantially indicated in
the specification, dmwings, or Pateat Office model

2. The fuct that a reissue patent has been granted Is prima
Jacde evidence that satisfactory proofs have been given to the |
Commissioner of such n state of facts as warrant the relssue,
oven though the patent may contain no rocitals that the pre
requisites to the grant have been fulfilled,

8, After rebssue the Commissioner's decision in the prem-

808 fn a sudl for (nfringement is finnl and decisive, and is not
re-examinable in such a suit in the eirenit court, unless it is
apparent on the face of the patent that he has exceeded his
authority, and that there is such a repugnancy between the
old and the new patent that it must be held as matter of legul
construction that the new patent is not for the samo inven-
tion 08 that embraced and secured in the original.
4. Tho applieant for reissue cannot interpolate new
features not described, suggested, or substantially indicated
in his original specification, drawings, or model.  Suchintor-
polations in o reissue patent, if material, show that the Com-
missioner exceedod his jurisdiction; and where that is done
it elearly becomes the duty of the court to declarethe patent
vold,

6. The courts will in no case declare areissue patent void

if, by the true construction of the two instruments, the inven-
tion secured by the reissue is not substantially different from
that embodied in the original patent. Inquiries in such a
case are restricted to a comparison of the terms and import
of the two patents in view of the drawings and models. If
from these it resnlts that the invention claimed in the reissue
is not substantially different from that described, suggested,
or indicated in the originalspecification, drawings, or model,
the reissued patent must be held valid, as all other alterations
and amendments plainly fall within the intent and purpose
of the statute which allows a surrender and reissue,
6. Inventions secured by letters patent are presumed to be
new and useful until the contrary is shown; and, in the ab-
sence of countervailing proof, that prima facic presumption
s gufficient to entitle the complainant to a decree in a suit for
infringement,

By the Commissioner of Patents.
ANVIL.—EX PARTE DUCSH.

The combination of a drill, adjustable standard, and vise
with an anvil, as such, is not a legitimate mechanical com
bination, for the anvil, as such, ean make no contribution to
any distinct operation of the entire machine. But the com.
bination of a drill, adjustable standard, and vise, by means
of a base to which the standard and vise are attached, is a
legitimate combination, embracing no supernumerary cle-
ments, and, if novel, is patentable.

TIME LOCK.—EX PARTE KOOK & HALL.

When the different forms referable to one genus are such
that the substitution of one for another involves invention,
the differences are patentable, and the several forms consti-
tute different species of the genus, all subject to one generic
patent, but each legally patentable in a distinct and specific
patent. When, however, the substitution of one for the other
involves no invention, but only mechanical skill, the differ:
ences are not patentable, and the forms do not constitute
several species of the genus, but are all modifications of the
same species,

VEGETABLE LIFE-DESTROYER AND SPROUT-

PARTE RODGERS.

A decision of the Examiners-in-Chief, lawfully made in
any case, constitutes a rule for the Primary Examiner in that
case until the deeision is overruled by the Commissioner.
METALLIC LINES OR CORDS FOR SUSPENDING PICTURES,

ETC,—EX PARTE HOOKHAM. -
A claim for an improvement in metallic cords for suspend-
ing pictures and other articles may be united in one patent
with a claim for an improvement in fastenings for conncet:
ing pictures and other articles to cords; but these claims
cannot e united with a claim for a reel for holding such
cords in stock.

ER.—EX

SOYTIES,—EX PARTE ROBY,

The substitution of edge steel enveloped in soft steel, in
licu of edgesteel enveloped in iron or other material, in the
wanufacture of scythes, is a patentable improvement if the
scythes in which the soft steel is used have more elasticity,
less weight, and take a better polish than those
in any other form.

TRADE MARK,—EX PARTE COATS.
1. Minor non-essential clements of a composite symbol ol
trade, when used in connection with other parts which con-
stitute its main features, cannot be registered as 0 trade
(mark; but those parts, when so used ax obviously to consti
tute the main features of the aggregate -ymbol. are rogistra,
ble as a trade mark.

2. Two parallel scales of inches and fractional N‘n of

thercof, when so used as to be the main fostures of the enti
symbol or devies in which they are shown, will constitute &

1

e — #‘—“
Inwful trade mark; v mere border 1o
incloke ornnmental designs or other trade marks of the appli.

cant cannot constitute o lawfal trade mark

but when usod s

By the Acting Commissioner of Patents,

VENT PLUGS. —EX PARTE HICKA
L. A clhiim foran article of manufacture cannot be changed
by reissue into a claim for a process whoen the process Wi

but a legitimato function of the particular article, and the
{|\rl|Ll|‘ described wus indispensable to the conduct of the
[!fln"f‘&‘?

2. Where an application or a patent is restricted 1o g
description and claim of a particular apparatus, neither the
one nor the other can be subsequently enlarged (o embracs

{aclaim for a method that would inelude the same and an
{ other means for producing the same result performed by thnt

apparatus,
c . BSOS

Part of One Day's Shipments of Food,

On Soturday, Beptember 13, sevon Inrge steamers saflog
from this port for Europe laden with American produce,

The Helvotia, of the National Stenmship Line, for Liver.
pool, had on boaurd 1,200 bales of cotton, 84,000 bushels of
grain, 800 hoxes of bacon, 900 boxes of cheese, 150 packages
of butter, 700 sacks of flour, 200 casex of canned meats, 200
packages of sundries, and 45 tong welght of fresh meat,

The Germanic, of the White Star Line, for Liverpool, took
out 1,600 boxes of bacon, 81 tierces of pork, 100 barrels of
pork, 700 barrels of sugar, 210 barrels of sirup, 2,800 saoks
of ilour, 1,800 bales of cotton, 48 hogsheads of tobaceo,
18,000 bushels of corn, 500 barrels of flour, 450 bales of hops,
11,000 hoxes of cheese, 3,000 hoxes of butter, and 60 tons of
fresh meat.

Among other articles of merchandise the Olympus, of the
Cunard Line, for Liverpool, had on board 2,200 bales of cot-
ton, 13,000 bushels of wheat, 12,000 bushels of corn, 100 sacks
of flour, 60 casks of skins, 30 tons of leather, 500 boxes of
bacon, 400 cases of canned meats, and 500 dried hides,

The cargo of the steamship Oder, of the Imperial German
Mail Line, for Bremen, was composed of 8,082 bushels of
corn, 5,370 bushels of wheat, 340 hogsleads of tobaeeo, 550
cases of tobacco, 190 bales of tobacco, 2,200 packages of but-
ter, 1,500 sides of leather, 350 tierces of lard, 50 tierces of
grease, 200 barrels of flour, 100 barrels of peas, 75 boxes of
bacon, 300 boxes of corned beef, 180 boxes of sausages, and
50 barrels of corned beef.

The Ethiopia, of the Anchor Line, for Glasgow, earried
40,000 bushels of corn, 1,700 barrels of flour, 6,000 sacks of
flour, 4,000 hoxes of cheese, 20 hogsheads of tallow, 150
tierces of beef, 900 boxes of bacon, 7,000 packages of butter,
900 quarters of fresh beef, and 200 carcasses of sheep.

The Australia, of the Anchor Line, for London, had on
board 5,800 sacks of flour, 550 sacks of oatmeal, 4,035 pack-
ages of canned goods, 230 boxes of bacon, 125 boxes of hams,
50 tierces of beef, 470 barrels of tongues, 7,800 boxes of
cheese, 450 barrels of lard oil, 450 barrels of flour, 8,000
bushels of wheat, 790 quarters of beef, 300 carcasses of
sheep, and 125 live bullocks.

The Assyria, of the Anchor Line, for Bristol, took out
32,000 bushels of wheat, 2,000 barrels of flour, 3,000 boxes
of cheese, 400 boxes of bacon, 100 tons of tallow, 400 barrels
of lard oil, 900 packages of lard, 140 tons of cil cake, and
1,400 bags of flour.

This, it must be borne in mind, includes only the more
important shipments by steamers, A vast amount of pro-
duce, particularly grain, is exported in sailing vessels.

Ship owners report a rapidly increasing demand for Ameri-
can products in Europe—a demand so urgent that the carry-
ing rates for grain have been raised from thirty to forty per
eenubovetbonthuobldmdthmmago.

Auurautnwnr
lady practitioner appeared the other day in ﬂlil da' be-
fore Judge Blatchford, mmvmsmmm
and argued in person a motion for an injunctic
suit for the alleged infringement of a patent of her own.
Thehdylallhﬂolm)lnﬂelnbonﬂd.nfm ’
It will be remembered that for the last ten or fifteen yoars

Patent Office st Washington, some of \vhcdhn

year
Great Britain to thla
to about §111,000,000.
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a considerable number of ladies have been employed in the
omﬁd 4
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Two Amateor Sham Engines, D.

Gilbert & Son., 212 Chester 8¢, Philadelphla, Pa.

G. A. Gray, Johmston Bullding, Cincinnatl, O.

Cheap st W, Gandam & Son, 112 John St., New York.
Nickel Plating, —Sole manufacturers cast nickel an.

ote. Condis, Havson & Van Winkle, Newwrk, N. J., and

% and 94 Liberty St., Now York.

‘Steam Excavators. J, Souther & Co., 12 P.0. Sq. Boston.

All makes and sizos of Stean Hammers bored ont,
L. B, Flandoers Maching Works, Philadelphia, Pa.
~ The Secret Key to Health.—The Secleuco of Life, or
Self-Presorvation, 80 pagos. Price, only $1. Containa
Aty valuablo presoriptions, oithier one of which Is wirth
more than ten Umes the price of the book, HMlustrated
samplo sent on roovipt of § conts for postago. Address
Dr. W, H, Parker. & Bulfineh St., Baston, Mass,

The Baker Blower runs the largest sand blast in the
world, Wilbraham Bros,, 218 Frankford Ave., Phila., Pa.

Magmets, Insulated Wire, ote. Catalogue free. Good-
now & Wightman, 1% Washington St., Boston, Mass,

Forsalth & Co,, Manchester, N. H., & 213 Center 8t., N,
Y. Bolt Forging Muschines, 'owor Hammers, Comb'd
Hand Fire Eng. & Hoso Carriagos, Now & 24 huod Machin.
ery. Send stamp for Illux, cat. State just what you want,

Wright's Patent Steam Engline, with antomatie cut-
Oof. The bost ongine made, For prices, nddress Willlam
Wright, Manugacturer, Nowburgh, N. ¥.

For Bolld Wronght Iron Boams, ote,, see advortise.
mont.  Addross Unlon Lron Mills, Plttaburgh, Pa,, for
lithograph, eto.

H. Proutiss & Co,, 14 Dey St., Now York, Manufs,
Taps, Dies, Scrow Plates, Reamors, ote.  Sond for lise,

Tho Horton Latho Clincks; prices reduced 30 per cont,
Address The B Horton & Son Co, Windsor Locks, Conn,

Prosses, Dies, and Tools for working Sheot Motal, te,
Frult & othor can tools. Bliss & Willlams, 'klyn, N, Y.

Linen Hose, ~8lzost 13§ In., 20c,; 2 In,, 20c; 244 In,,
W per foot, subject Lo large discount. For price Hats
of all sz, also rubber Uned Loyn hose, address Kuroka
Fire Hose Company, No. 1 Barclay 8t., New York

Hydrulle Prossos and Jacks, new and second hand,
Lathes and Maghinery for Polishing uod Bafting Motals,
E. Lyon & Co 470 Grand s, N, Y.

Eelipse Portable Engine, Soe lustrated adv,,p, 150,

Bradley's coshioned helve hammors, Seo Ilus, wl. p, 206,
Sheet Metal V'rosscs, Forracute Co,, Bridgeton, N, J,
Band Saws n speclalty, ¥. 11, Clement, Rochestor, N.Y,

Dismond Eogineer, J. Dickmson, 64 Nassan 8t,, N.Y

| Journals, Philadelphia Smelting Co., Phila., Pa.

| A Pracrioan Treatise ox Licarsise Cox-

‘.umm‘m«ym. i
D Gilbert & %00, 12 Chester St Philadelphia, Pa. .
Tolly System of Water Supply and Fire Protection
for Oitles and Villages, Sce advertisement 1o SOUENe
TIFIO AMEMICAN of this week.

Selffeeding Upright Hand Drilling Machines of su.
perior construction. Pratt & Whitney Co.. Hartford, Ct.
Deaxidized Bronze. Patent for machine and engine

Jmproved Steel Castings ; stiff and durablo ; as soft
and oasily worked s wrought tron ; tensile strongth not
Joss than 65,000 Ibs. to sq. In. Circulars free, Pittaburg
Stool Casting Company, Pittsbung, Pa.

Stoams and Gas Fitters® Tools a specialty. Send for
olroulars. D, Saunders' Sons, Yonkers, N, Y.

Wm, Sellers & Co., Phila., have introduced a new
nm.-mq-mma-m.
For Shafts, Pulleys, or Hangers, call and see stock
kopt ot 7 Liberty St N. Y. Wm. Sellers & Co.

NEW BOOKS AND PUBLICATIONS.
Ox ™ue Use oF THE BArROMETER ON SUr-
VEYS AND RECONNOISSANCES, .l.!{imoul.

Col. R. 8. Williamson. Washington:
Government Printing Office.

A compendium (withont plates) of Lieut, Col, Wil-

liamson’s paper on the barometer, professional papers

of the Corps of Engincers, No. 15, which puts this usefal

mannal in a form convenient for fleld use.

pvcrors. By H. W. Spang. Philadel-
phia.  12mo, paper, pp. 44
Advocates Mr. Spang's system of mnon-insalated
lightuing conductors, instead of the ondinary insulated
lightuing rods,
Tue ILLUSTRATED SYDNEY NEWS.
The IMustraled Syincy News has sent outs special in-
vitation fssue, designed to attract visitors to the Inter-
national Exhibition at Sydney. It is an exceedingly
creditable bit of enterprise, the nomeroas and excellent
illustrations making a particularly good jmpression.
There are given besides a four column leader on the Ex-
hibition, descriptions of the bulldings and grounds, and
o large amount of information as to the climate, geogra-
phy, population, nud products of the colony.

Sroxs' EXOYCLOPEDIA OF THE INDUSTRIAL
Anrs, MANUFACTURES, AND COMMEROIAL
Proovers, Edited %y G. G. Andro,
F.G.8, New York: E. & F. N. Spon,
30 parts, each 75 cents,

Parts Sand 6 of this Encyclopedia complete the article
on potash, and add soda, alloys, alum, alamina, arsenle,
asbestos, axphalt, assaying, atomic weights, baryta, and

ted and beer,

HINTS TO CORRESPONDENTS,
No attention will bo pald Lo i

tons 1

American,

@ E. R mks: 1. How does a vacuum
ooeqehon - i qu s the best
a yacuom. 2, t
w.-mmm pipe tojcontaln cold drinking
waler, a4 choap as Is conlatent with regard to health?
A Iron, 8. Are the contribotions that you weekly
anbounce under head of ¢ Communications Reeelved
all printed In the AxEmicax, or are part printed in
the Surrrexest? A. Somo aro  published In  the
SCIRNTING AMERICAN, some fn the Surrissest, and

wome not at all,

(4) E. 8, asks for the surest method of sil-
ver plating Jarge quantities of steel knives, The silver
peels. 1 have no troublo with other motals, My woln-
tion deposits beautifally, but in barnishing comes vp
very bloe. What is the canse? A, Your trouble s
doubtioss doe to tmperfectly cleansing the work or put-
ting it In the bath before closlog the circuit  Clean with
hot potash or soda, and with dilate sulphuric ackd and
pumica stone or fine clean sand If necessary  The whiten
Ing bath should not be too strong, and sbhoul! be worked
with an extra cell or two.

(5) E. 8. N. asks whether the black oxide
of manganese will answer o mix with copper and tin

219
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INDEX OF INVENTIONS
PO WIICH
Letters Patent of the United States were
Granted In the Week Ending
September 2, 1879,

AND EACH BEARING THAT DATE,
|'Those marked (r) are relssued patents,]

i
i

Alloy for jowelry, W. W Tubbell ... .. o
Alloy metal for metrie siiver coln and silverware,

W W Hubbell.,
Alumina, making sulphate of, ¥. Laur (r). :
Axie, carringe, H KilIam ... cooovveinnrmsnniocn
Axles, dovice for cutting and scrow threadiog

metalllo wagon, O 8 Adams ....coov aininine
Bail ears to shoct motal vessels, attaching, G. W.
Barrel trussing machine, M. L Deoring.. -
Bed bottom, spring. J. 1. Wheeler....... . ceievnen
Bed, cushion, and like stuffings and carpet linings,

troating W. M., Blakeman, Jr....ocoveeeannoee
Bed stuffing composition, W M. Blakeman, Jr..

CeriEeTiE b i et i ey

RHEE

8
=

to make the manganese bronze, mention of which was
made In o late number of the SCIEXTIFIC AMERICAN.
find the metallic manganese I 100 exponsive (costing
somo §200 per 1b.) T find manganese clawsed among
the metals dificult to fuse. Wil the oxide melt at the
temperature of molten copper? A. Yes, reduce  the
oxide to an mpalpable powder (120 mesh), mix It with
an excoss of powdered charcoal, and add the mixture
gradually to the copper. Under these circumstances
the latter will take up the small quantities of the man-
ganesc redaced by the carbon.

(6) E. A. E. asks: 1. In the freezing of 25
b, of water at 60" Fah,, how much beat must be given
offt A. Sufficient to raise about 22 Ib, of water from
the freezing to the bolling point. 2. What quantity of
crushed ice and salt, mixed In the proportion to pro-
duce the greatest cold, will, In passing to the flald con-
dition, absorb this quantity of heat? A, In practice
from 50to 70 1b. of a mixtare of 2 parts ice and one of
salt would ordinarily suffice to cool the water to the
freezing point.

(7) B. A. asks: Which is strongest or pre-
ferable for general work, a puiley (from 18 to 80 or
more inches diameter) with curved or straight arms,
and why? A Formerly pulleys were cast with curved
arms, with the idea that they woald prodace Jesa shrink

to the pressure, but the art of proportioning and casting
palleys has been so improved that we think the carved
have little or no advantage over the strmight arms.

of medium size are propelled with screw propellers of
four blades. A. Yes, from S to 14 feet diameter, 2,
‘What size and how long are the blades? A. 'l'helugth:
of the blades is the radios of the propeller, less the radius |
of the hub, 3. What width? A From 20 to 30 inches. |
4. At what angle do they strike the water? A. Genor
ally from 33 16 70 degrees. 5. How wide a space of water
would be displaced if turned without any forward or

to displace a column equal to their own diameter,

(9 O.T. G. writes: 1. In steam cngine
with 7 Inch eylinder, 10 loch stroke, what should be pro- |
per dimensions of area of Induction ports in square |
inches? A. X Inch x 43§ Inches, . Area of eduction |
porta In square inches?! A, 1 inch x 43§ Inchos 8.‘
Tnside dlameter of stoam pipes? A, 23 Inchos diametor )
4. What number of revolutions should such engines |
make with 50 1b, pressure In eylinder. A It dopends |
upon the amount of work it has; the speed of an engine
I generally determined by tho chamcter of the work or
machinery to be dreiven, 5, Please give rules for calen- |
lating the above, A. The above will give about the !

accompaniod with the full name and address of the
writer,

Namos and addresses of correspondents will not bo
given to Inguirers.

Weo renow our roquest that correspondents, in referring
10 former answers or articles, will be kind enovgh to
pame the date of the paper and the page, or the pumbor
of the question,

Correspondents whose Inquiries do not appear after
# rewsonable thme should repeat them,

Persons dosiring special information which Is purely

should remit from 81 to 85, ncoording to the subjeat,
an wo oannol be expectod to spend timo and lahor 1o
obtaln sueh Information without remuandeation,

Any numbers of the SOENTiro AMERIOAN SUFFLE.
sy reforrod to In theso columns may be had at this
offles,  Prico 10 conts vach,

of n porsonal charactor, and not of goneral Interest, |

usual proportions for engines of this class. There aro no |
rules for proportions applicable to all kKinds of engines, |

(10) D. & C. ask: 1. Can you tell us of a
better way to smooth spokes, as they come from the |
lathe, than the sand telt? A. No, 2 Wo have trooble |
In getting the ground glass to adhere to the ducking
belts. If there Is no betler way than 1o use the beltss
i there a better comont than common glue for fastening
the glass or emery to the belta? A, Apply a rather
thick coating of good tough glow to your belt; heat the ;
sand to 300° and press the belt Into It This method |
alloww the sand to becoma deeply embeddod (n the glno
8. How can we season onk hubs without thelr eracking,
and the qulekest way? We want (o season them o three
months, if possible, A Thoy wre sometimes seasonid
quiekly by steaming, but this method eannot bo regoms
mondod, Dry the ends suporicially, and apply o coat of
raw Hnsoed oll,

(1) W. E. M. writes: I am proprietor of
meat markot at this place, also 8 subscriber for your

Yacht Engloes. ¥.C. & A, B, Howland, N. Haven, Ot

Split Palloys at low prices, und of samao strength and
Yocom & Bon's Bhafting

sppoarance na Whole Palloy«
Works, Drinker 8t., Phlladelphils, Pa.

Nalse-Quicting Nozzles for Locomotives und Steam-
W aierent vartotles, adapted to overy cluss of

boats.
cnging

Stave, Barrel, Keg, and Hogahead Machinery a spe
clalty, by K, & V. Holmoes, Buffulo, N. Y.

. fhaw, 945 Ridge Avenue, Phlladelphin, Ps

Solld Bmery Volcanlte Whools

Bwery Wheel =~ other kinds bmitations and Inferior
Caution~Our name s stamped In full on all our bhest
Buy that only,
Now York Belting and Paok-

Standard Doltiog, Packiog, and Hose.
Pl bost i the cheapust,
g Company, ¥7 and 3 Park llow, N. Y,

Now 814 foot Boring and Tarnlng Mill for sale cheap
A first olass to0).  Htllos & Jones, Wilmington, Del.

A wall .-qulp[n‘d Machine Shop desire to manufacturg
speciul machinery. Address T, 1. Mullor, care of P, O,

Box &u1, New York,

The Solld Original |

papor,  Last night, when golog in wy cooler, 1 notloed
! thit u quarter of boof killed the day before gave forth
| & phosphorescent Hght, also blood that had dropped (o
\ the foor when spread aver gulto s surface it the romn
iu.llml I eould distingalah objectas for five feot

{ you explain this phenomenon?
\

Can
A. Many organic as wel)

o Inorganio sabstancos exhibit the
‘. |Al|luljhnn'm olce

phenomenan of
under cortaln  clreomatances,  The
cawne In not definitely understond,  Consult Phipson's
| Phosphoreseance In Minerals, Plants, und Anlmade ™
1 wlso Beequerel's “La Lumlero, sos Conses of ses
| Bffute,”  Beo artlolo on p. 100, Vol. 40, Scmwrivu
AMUIOAN,

(@) AW, P onsks: 1. Ts there an ostro
ment or anything that a man can nse to And gold or sl
ver coln that has beon hiddon underground? If wo, please
lnform me where one can be obtalned. A, A plok and
shovel anvwor & good purpose. 2, T have » small ¢ nglue,

[eylinder fix10, makes 900 revolutions per minuto: how
[ mne h lowd must T give the cat off valve—it cata off at

The New Eoonomiser, the only Agricultaral Eogine | full stroke? T use 00 Ib, of steam and the engine will

with return flue boller In uso.
Uo,, page 2%

Wilris Loather and Bull Neck for Pollshing all Me*

als, Greone, Pwoed & Co, 18 Park Plage, Now York,

Boo ady. of Porter Mfy, | poumd,

The pamp platon Is made fast to cross hoad
A. You should give the cut off valve st Jeast 118 oh
londd, and yoo may Increase [t, provided It does not
ropen hofore the maln valve closes,

MixgnALs, wro.~Specimens have been re-
Ived from the following correspondents, and
| examined, with the results stated
T LV & Co~No, 1, A compact limestona resem
| Dllng that from the celebrated Solenhofer mines, used
oxtenxivoly for lthographle purposes, No. & Quarts,
| No. 8, Impure orystallized Ume onrbonate. No. 4. A |
varfoty of calelte, No, 8, A flne marble, No, 6, Sewl
erystallive tmpare Hmestono O, A, B.~The clay will
probably make excollent brlcks, but contalns too much
,lron axdde, Nme earbountes, sillon, ot o be nseful fo

(MY

&)

age strain, as upon cooling they woald yield or m‘&m.cmt&nky...

(8) E. F. M. would like to know (1) if ships i

| Caster, 1 Leonard

backward movement of the vessel? A They are assumed |

| Cotton cloaner, M. 8 lasle....,

| Caltivator, I Utter ...

- Bodstead, adjustable cot, Howe & Perry
| Bedstead, wandrobe, M. Dupre,
Beelive, M. Wright.. ... «...o00
| Bell, elcetrio call, G, L, Anders,.
| Billlard cue, A, Fitagerald... ...
' Boller furnace,J € MeNell........ ...
| Bolting seroen or slove, Forney & Bange
. Boot and shoe shank stiffener, G. L. Talbot. ...
Boot and shoe uppers, lasting, G. W. Copeland...

I

Butter worker and printer, W. ‘I:-vet......
Button, sleeve, W Bourke ..
Button, sleeve and collar, B M. Tri

Car, postal, C R. Harrison ..
| Cars, continnous brake for rallway, R. D. Sanders 219177
Cars. manufacture of king bolt piates for rallway,

J T Wison ... Nereraeion snissmessiecrcte JND
Sremitrriesstsspsiamce JIRID
e svne ssaia s SR

Caster. L.
Castings,
Cellulold,

Momgan (r).... .
device for cooling,
drying, J B Bdson ...... . . ...

]mwmnmauumu.c Lefferts ... 219709

Cellulold tubes to taper or other forma, reducing,
W B Carpenter. ... S 104aB MBS SPatvestiaind
‘Chain, detachablo lnk for drive, L. W Stockwell..
Chaln, drive, L W Stoekwell ... cooeraivnnnnnns
Ecwnllnn.dlo for welding. J F Busey......... 205
Chatn, ornamental, C ¥. lleckmann ... ... 219091, 219082
Check book, bank, H H Norrington ............. 9299
Chlmnoy, Sreproof, I. Sch 2910
Churn, MINot & RBOAMON covvvecrienrarerensenoneen 359,250
uro motor, B C RICo. ... ..covevanuncann
Churn power mochanism, M. J. Barrow..
OIRINEN 8 TEORE | 20000 tasaronnseerontny sans =
Clay dissolver and wavhor, J 8 Estiin............
Clocks, buck actlon for striking movements of,
W D Davies . .
Cloth registor, A. Harrison
Clothes feame, A, Mooro ...
Coln holdor and doliverer, J. W,
Coop and erato, chlokon, G.J. Cook,.....
Corn rocelver, N. Badwards ........v.v...
Corn sholler, W, A, Stone ..... .
Cotton and hay pross, G Cooper

petRaty
29,136
s

Cribbage board, O, W Le Count....,
Cultivating wachine, C E. Sack
Cultivator. J J Deal ... ...
Cultivator, O B Sackett ,

Curtain Axture, C A Kollogg ..
Curtain fixture, A. F Temple bt
Damper and caso, stove pipe, A. C. Noreross. ... P
Doad conters, devico for avercoming the, J, W.
Mulling . ooh one . senrsannves. SIS
Dental ongine, K T Starr..... ‘
Dental plugger, A M Denham. ..., .. coee..s v 00T
Dantul wse, ribbon gold spool for, 1. Muorrison, ... 219,00
Deak and sowing maching eabingt, comblnstion
writing, J W TIOKONd & iy vy vorneresnens 14w
Distance nstramonts, altitude attachment for.
W Burton., ...........‘lll.iﬂ

........ PRI

Draught oq v D, I, Horshbenger
Drawor, I AL ATIOSOONE. . 00t ovenrinnsan
Drill shisrponer, T. J. Williamson ., ..
Drylng apparatus, B Honderson .. o,
Eavo trough hanger, J R, Naker.. ..,
Feu package, folding, W. B Kine ...,
Electrio light apparatus, O, ¥, Brush,
Klootrio Ughting deviee, O, ¥. Brush
Kleotrie h dynamo,
Favoot, W. C Coddington
Faucet, D, A, Dyor .. . ...,

Faucet and corksorew, bottle,

pottory 0. W, K <1t Is n rich | I
oxldo of fran. A valuable ore of fron If fréw from pilios
photus. <8 B M, ~The sample of resinous suliwiance
Appoans o bo of vegotatile orighn, A larger sample
wonlil bo requisite to properly olassify (L1 Q. W.
~Cnleng—slphide of Jead, It probably carrles traces
of Wiver, o mecertalo the yuloo would requlre an ussay,
~A L Fo1, Flint contaloing erystals of feldepar, 2,
Similar to No, 1, 8 Foldepar rook with orystals of |
hormblende. 4. Slwllar to No, 1, 8, Conglomemte,—
T. B, M. Feldspar, of Uithe commercia) value,

COMMUNICATIONS RECEIVED,
On the Aurora, By O P L
On the Amia Calva. By J, 8,
On the Columbus Cloek. By N, 0. R,
Crank Motlon, By W. A, D.

Faucet attach Jo I Geuber .
Vauocot bolder, safety, It Hunsikor. .
Foathers, tmitation, M. Grodsansky. ., .
Fenco, harbud, 1, & W M. irtakuehiofr,
Funoo, barbod, [ R Nurroughas .,
Fonoe, farm, A . Sproat.. ..o

‘..(!-'.‘f‘ .
A aaeeeenesy A

.
Fourhake oo, 21900
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| Bewingmachine, A.B. Pelt ................
" Bewlog machine folder, W. A, Nettleton .,

uh borl 0
) Lot S1oo & GORE o0 oo

sottings, d16 for making, C. Wancard.. 210,40

cooling sttschmont for milway oars,

0. I AWRIA cxvissancsonmnsnssasnssovnonssnsensess JININ

Knob atarm, 4oor, A, P SIHVA . ..oovieeeeeaeiines 203U

Tamp, elgar, L. J. Atwood vesss TININ

Lamp, cloctrio, C. F, Brush, . IO, 219,20
Lamps, carbon for eloctrio, o 20
Jamps, regalator for electeie, C. F. Brash L RL ]
1atoh, O, DOner ..oy fneon
Tatoh, Smith & Fronoh ... 29,010
Loathor, stufing, (. N. Dodge ... 210,00
Ldneh pin holder, I Goodyear ... e 20240
Loek 100 PInte. T, L0 e sriieavannns 200,108
JLaovomotive boller cleaner, W, Titecomb (r) — ]
Lo Anto steips, stietng, 3. Naylor, Jr..c.cvnee o0 210996
Loom shuttlo, J. JOhnSton...oooivinre snness saenee FIERT
Mall bag, T. A Dennls ..., v 210,00
Match safe, A, F. A0 coovvniionincannnens 00,18
Moat, can for proserving raw, A. A, Libby.... 219,104
Moat, prosorving, A, 8, Lyman . e RN )
Medloinal capanle filler, V. B Mauger ... . 2008
Muotal tubo scourer, W. C. Allison ... «ae 210,100

Micromutor gauge, J . Mohards... ... s
Mines, apparatas for cooling, J. L. & D. H. Coles. 219,22

Mining apparatus, hydmulle, ¥. P, Fisher (1. ... 8%
Mining wachine, eoal, 3. W, Uarrson ....ooouieen 219,000
Mowing machine, J. H. Green ..

Oro washor, W, B, Fruo (£ oo . PO A 1|
Oroamenting metallio folls, & & H, K. Benson.... 219,140
Oselllating engine, W. 8, Wilkinson ... «.oooeeeees 210381
Package filler and welgher, A. Stearns -0
Paoking, hydraulic, H. Riesel ... ... 21990
Palnt, J. J, Cartls. ... Besgurarpes AL
Pantaloons, G. T. Koot . covivirarins o0 . 219200
Paper board Noer, 1. L. PAIMEr (5. .oveiineee oos 88
Paper pulp from wood, manufacture of, Taylor &

Paper stock, dislntegmting, J. R. Moftt ..
Pattorn outting machine, B Braley ....ooucaees e 219,206

Penoll holder slate, B '1', Cushman........ eves-ees 21101
Penell sharponor and penell point protector,
M, C. BIODO ceocecicsrsnrensorss srosansrssmnacsora 20,10

Penetmble coupling to permit the passage of

Serews, machine for rolling threads on, E. Croft.. 219
Berver, botel J. G. T8 ...oouivins wrnnerrnnnrnnnnn zug
Hewing and embroldering machine, E. Cornely.... 71925

Sewlog machine trimmer, L. H. Allen. ... .
Sheet metal plpe elbow, C. F. Henls (r)........ ..
Sheot metal shesring machine, C. E. Kennedy, .. 219771

Bhoe nail, J. M. Estabrook..........
Ehovel maker, W. Chisholm.........
Show box, ¥. B. Gurney .....

Smoothing and polisking tron, W Reld.........
Smut maghine cases, stave for, L. Morgan (n).....
Spectacie glasses, ete., grinder, ¥, J. Noechel.

Lo ]
219,20
IINNES B IO 55 consansornorssnsinsasssns ibnssseriasat FIAL ]

Steam bofler. coll, W. 8. Sallsbury. ..
Stenm engine recorder, G. M, Croady.......lvceeess
Steam feed and hoisting spparstus, Ansorge &

Scientific American,

[OcToner 4, 1870,

Frump oxtenctor, T, Bonott, . e o
Sugar from the Julee of beel roots, ote., obtain.

W v 210,991
210,070

v

om0

Tablot, rolling pocket, 11, T, Cushinian (r), v BT
Tolograph and talophone systoms, elroult and slg-

naltng Apparatus for disteiot, T, N, Vall.,.. ... 500w

Telophone and telegraph line sigoal, 8. W. Fravnels 210004
TR coupling, W. QUIBMD. cooiciiiins 19T
THIN vonpling, T, Tufts ..., e 2010
Tin onn, B % Pollett o v 0,00
omus, tabing, Lo W, Young oo, connenes SN
Tool, somblnation, 1. N, Sholley ...

Truok feames, manufacture of end ploces for
croms bars of, 3T WIBOR i e
Turs table, O, Durel o0 i oo o
Valve, balanced alide, . N, Kimmol
Valve, balanced stide, K. Rabinson
Yohicle platform trestlo, 1. 11 Childs

Mlosin gonerator, water tube, N Coombs. ..., 2000m2 i

BEOVE P JOINT, O M JOWON « vvrsne vovrrrsrrsrs QOO |
.‘.m,un'

..... Lo |
Moy pIstol, Wo O BREBRG oo oo 2100 |
:

The Commissionor of Patonts I a Diloroma.

Nutterworth & Son's Drying Machine, 1 engraving, Potsonons Flahm
Nolf-Laying Tramway, 1 ongraving, \ Glant Inseots. 1 engraving
Now Drake, Allantun Wood
A Now Motallio Thermometer, 1 ongraving, ‘ Iate Views of the Age of the World,
Rovent Agrioultural Invontions,
A Now Pross; ) engraving l VIEL-MEDICINE AND HYGIENR
Now Torm of Bloetrie Lamp, 1 engeaving, edront ! ‘
The Melodfograph, | A,‘: rop wbin suocossfully Tronted with Curars,
Novel Doviee for Transmitting Motfon, 1 engraving Al‘l:‘;‘; ;-Iu'v \'t‘- ey
"y itidote to Poleon
A Stoam Rammer for Paving Stroots, Nervousness Attributable to Tea and Coflee,

Patent your Inventions Abroad,
Contrifognl Milk-Skimming Machine,
ANew Panching and Shearing Pross,
Now Plange Coupling. 1 engraving.
A Wonderful Cloek. ) rnxm\'lur.

An Amendment of the Now South Wales Patont Law,
Inventions in China, |
Copyrighting Froft,
Now Form of Reynior's Bleotrle Lamp. 1 engraving,
Combinod Panoly sod Shear, 1 ongraving,

Ulaws Bhoe Patiorns,

A Now Hurf Boat. 2 engrvings,

Edison's Now Tolgphione, ¥ engravings

Htocont Declnlons Roluting to Patents, Trade Marks, !
e,

2 engravings,
1 engraving,

:
!

I -MECHANICS AND ENGINEERING.

Tubular Pilea. A engravings
The Effect of Groat Pressure upon Powdered Bob- |

slances,

fugs
ﬁlam.m(‘n Wheel,

|

Vehiolo spring, G, B Hamlin,
Voloolpode, O W, Groon. oo
Vossals, dovice for preventing the shifting of !
onrgoos i, B Quintavallo oo o 10,500
Yousols, devioo for proventing the shifting of
wrain Ao, O, Tamaroviteh, oo wenaees 20008
Wagon Juok, HL B IIAME o0 oo wre 210,080
Walter, automatio table, W, Tleoson . o N2
Wash board, 8. J. Bradmon ... wes MO064
Washing machine, W. F. Hethk e 210500
Washing machine, W, Charch ..., v R LRT)
Washing machine, B, ¥, Fuehs...... see nes sosansis 219,344
Wateh ohaln bar and penell, L. W, Falrchild ..... 08y
Water whoel and gate, J, O, Montgomery.... ... 200
Windmil, J. B Gleheist ooe v weenonennacee o SO0
Window eleaning chialr, A, Dormiteor, » e
Window shadoe fixture, A, 1L Nissley..... N0 !
Wire rods, reel for colling, D, O, Stover ... .. .. 20013
TRADE MARKS.
Chowing tobacoo and snaff, 1. W, MOrgan. ... 768
Clgars, ). B, OWIns. ... voovvvemmnnnnionins snssnenannees 1000 |

Clgars, olgarotten, smoking and chewing tobaoco,

Locks, Western Lock Company ..o
Machinists' tools, The Collins Company, ¥
Mediclnal preparation tor the eure of drunkenn

Suitings for men’s and women's wear, known as

cheviots, J. 8. Woodward's Sons
Umbrellas and parasols, Macy & Molloy ...
DESIGNS. -

Furniture coverings, B. Weland...
Oll cloth, C.T. & V. E. Meyer ...couee A%, 1130
01l cloth pattern, C. T. & V. E. Meyer

Pen, G. Bradford.ccccoisscsrcsssasisssness PO | K o
Toy fulminate exploder, G, W, Bddy .....c.ooivnee. 11BN
.

 The Sgientifc American
EXPORT EDITION.

PUBLISHED MONTHLY.

Tux Sciextore Axexioax Export Edition is a large
and SPLENDID PERIODICAL, fssucd ovce & month,
forming a complete and Interesting Monthly Record
of all Progress in Science and the Usefal Arts through-
out the World. Each number contains about ONE
HUNDRED LARGE QUARTO PAGES, profuscly
{llustrated, embracing:

(1.) Most of the plates and pages of the four pre.
ceding weekly issues of the SCIENTIFIC AMERICAN,
with its SPLENDID ENGRAVINGS AND VALU-
ABLE INFORMATION.

(%) Prices Carrent, Commercial, Trade, and Man-

ited to the eye of the reader by means of SPLENDID
ENGRAVINGS.

This is by far tho most satisfactory and superior Ex-
port Journal ever brought before the public.

Terma for Export Editlon, FIVE DOLLARS A YEAR,
sent prepald to any part of the world, Single coples,
% cents. For sale at this office. To be had at all
News and Book Stores throughout the country,

NOW READY,

THE SCIENTIFIC AMERICAN EXPORT
EDITION ror SEPTEMBER, 1879, 1L.
LUSTRATED WITH  SEVENTY-
SEVEN ENGRAVINGS,

GENERAL TABLE OF CONTENTS

Roptember, 1579,
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ROSE'S MACHINIST
-
THE COMPLETE PRACTICAL MACHINIST:
Embracing Lathe Work, Vise Work, Dril g
'l‘nwmf %nglg hmanl 'uni,%‘ojnmn‘:g;‘t‘gonm“m
mmo%ntlmooll. ote., o 1 )"moovnll tore,  Ilus.
L gﬂm &n’wﬂnn i olume, 13ma, 576
CONTENTS, ;
CHArTER L. LATHE AND MAcHiNg T = o
Tools; Sguure-Nosed I8 nolulgo%mxll:mfl!?:l‘u
101 (\)r Iron; FrontTool for Brass \Work ; Side Tool for
i V(;rt.“d : u(,3‘\(:‘-l'l-mn S%ug} A?'gr aulmnl.-'l\nbllnnror
? Feods o for Stoel: Tab!
Wraught V&u Tablg for bast Tron: Tabla for Brass;

bla for Copper, 1L BORiNG TooLs yoir LATr
WORK . —Hork for rml; Boring Tool Holders,
IV, SCHEWSCUTTING Toors,~Hand Chasing; To
n Ol\nﬁr: T the Gear Wheols necossary t

0
cut & Thread Ina Lathe. V GENERAL Onsuu\u\'n{mn
N LATIHE Work.~Lathe Dogs snd Drivoers; Emory

mlumd (‘tmwrll\gl Machine: Latho Work; Emoery
Paper. VI TUNNING ECCENTRICS. ~Turnip,
huok un Crosshead ; 'l‘urnlmi Pistons an
iston Rin?: Ball Turning; Cone Plate for Bore
ing ﬂl%{‘athc' ‘o turn & Palley ; Turning and Fitting
1, d'“"t‘ andl Groastng of B
ng 1dth of Belts requl
mlulnf Diffarant Numbors of Horse Powor; Directions
culsting tho Number of Horse Power which a belt
ransmit, its Veloclty and the Number of Square
{;Ilchos in Contact with the Smullest Pulloy boing Known.
1. HAND TURNING.~—Roughing Out; Tha Grover;
The Heel Tool; Brass Waork; Sorapors; Latho Chucks.
VUL DrooaNe Iy mue LAtk —Huolf-Round  Bits;
Cutters: Reamers ; Shell Roamors, IX. BORING BARS,
—Small Boring Bars. X. Laps.—Allowance for Shrink-
o Crank Pins: Chucking Brasses; Slotting Maching
ools. X1 TWIST DRILLS —Foeding Drills; Drilis and
Driiling—Flat Drills; Drilling Hard Metals; Slott or
Keyway Drills; Pin Drilis; Countersink Drills X11,
TooL STEEL —Forging Tools; Tool Hardoning and Tem-
ring. Hardening; To Harden Springs; Case Huarden-
ng Wrought lron: To Oase Hurden Cast _Iron;, To
Harden Malleablo Iron: The Crystallization of Wrought
Iron, The Wear of Metal Surfaces: Annealing or Softon-
ing: Mixtures of Metals. XIL TAPS AND Digs.—Ad-
ustable Dies; Dies for Use in Hand Stocks, . VIsk
W ORK.—TO0LS, ~Calipers; The Square: The Scribing
Bloek ; Chipping; Filing ery Paper: Tools for Sora)
ing Surfaces; Vise Clamps; Pening; Fitting Brasses to
thelr Boxes; Fitv Link Motions; Fitting Cylinders ;
Sem) Surfaces; 1o Make a Surface Plate; To Cut
Hard Suw Blades ; To Refit Leaky Pl
Refitting Work by Shrinking it To estimate tho Weight
of 8 Custing from the Weight of the Puattern; Grades
and Speeds for Emery Wheels: Threads of Gasor Steam
Pipes; Steam and Water Joints; To Make Spiral Springs;
Hardening ; Tcn}:{wring. XV, FIrTING CONNECTING
RODS. ~Drifts; Reverse Keys. AN
CHINES AND MILLING ToOLS. XVIL TO CALCULATE
THR SPEED OF WHEELS, PULLEYS, ET¢, XVIII. THE
SLIDE VALVE —Movements of Piston and CRANK;
Stesmn Supply ; To Measure the Throw of un Eocentric.
XIX. How TO SET A SLIDE VALV, XX, PUMprs—
Suction Pumps; Force Pomps; Plston Pumps,—INDEX.
W also pablish

1t Directions

for Trans- | 4

Scientific American,

221

RUBBER BACK SQUARE PACKING.

BEST IN THE WORLD.
For Packing the Pixton Rods and Yalye Stemn of Steam Englnen and Pumpn,

.ll;lt part of tho packing which, whon In use, Is In contact with the Plston Rod,

A tho elrti: baok, whic!
crontes but little friction

Koops tho part B against the rod with sufiolont prossure to bo atonmetight, nnd yot

18 Packing 18 made tn lengths of about %0 foot, and of ull slzen from I Lo 2 Inchok square,
JOUN I, CHEEVER, Trons, NEW YORK BELTING & PACKING €O, 57 & 88 Park Iow, Now York.

SOME OF THE MODIFICATIONS OF
THE MICROPIHHONE AND TELEPHONE, By Georg

M. Hopkins,  Praction] instructions for making sove
now and gﬂaatly stplined forms of Mierophones and
Mioro-telephones, ''he soyvornl migrophonos hero do-
noribod and Minxteatod are romarkably stmple, easily
constraeted, inexpensiye, and obvinte most of the dos
fects that tho ordinary forms of this instens-
ment,  Thesoe microphonos usod are traosmittors, n
Baoll tolophone being used ns recolvor, Thoy unwupn\xlo
of performing the feats usonlly oxpected from micro-
phones, such ws transmitting the sound of the tieking of
n wateh, lhf tramp of iy or ant, whistiing, muslo, oto,
Directions for making a now form of instrument falnll.
lnﬁ the requir a4 of both micropl AN L.
mitting toloplions, and capublo of teansmitting nrtionlnto
speech as loudly and clearly as any of tho wollsknown
!an?lol tolophone. It requires no eall or alarm, w8 o
lond sound made Into the mouthsploece will produce o
nolse in the recelving Instrumoent which may be heard in
any part of nroom of ordinary sizo, Fall (nstruetions
for making an oxtromoely sfmple and cheap miceo-
tolephone of entirely now form. The slmplo dovies
ore  described, and which any one ean munllr cons
struet, whon placed on the tably indicates In tho
receiving telephono tho slightost touch on the table
or on the Instrument ; In Taot, It s capuble of doing all
one by other Instruments of an anslogons character,
T'his article, (Hustratod with olght engraviogs, I8 con-
talned In SCTENTIFIO AMERICAR SUPPLEMENT, NO. 16

Price 10 cents, To be had at this ofeo, and from all
newsdealera.  The same numbor econtains an article
on ** Simplo Microphonoe iHustrnted with ono figure;
n deseription of * Ducretet's Now Stothopcoplo Micro-
ph('\m‘." {lustrated with one figure, and 0 descrivtion of
" Varley's Musical Condenser,” IlHustrated with one
fgure,

G TEE L NAME STAMPS,
—

~— WW.OLIVER BUFFALO. V.Y

AN INVENTOR. IN CONSEQUENCE OF

protracted sickness, wishes to sell the patent right on

SIHATES AND ROLLING SHOES.

They may be ‘mton and out with the quickness of light-
ning—5 times in o minute, They surpass In simplicity
und expediency. fu sufety. absence of pressure, and
comfort, uny system hitherto known. It Is impossible
to lose them In'consequence of a shock In running. The
{ron construction of the skates is the easiest and most
practical in the world, without screws or hooks. In all
other parts the construction I8 most practical, durable,
chenp, and of elegant form. They do not spoil the shoes
in the least. Address
. ODERICH, at Hagenon, Mecklenburg, Germany.

EXETER MACHINE WORKS,
Munufacturers of

Steam Eongines, Blowers, and
Steam Heating Apparatuos.
50 Federal St., Boston, Mass.

The Modern Practice of Amervienn Machinists
nnd Evgincers. Iy E P Watson. ILustrated by |
Sengravings. 12mo. s 4 s 7.0

A Manunl of the Hand Lonthe. By E P, Wat
Ilustrated by W5 cograviogs. 1%mo, . . o
The above, or uny of our Books, sent by mall, free of |

postage, 4t the publication price. [
Ournew and onlarged CATALOGUE OF PRACTIOAL AND

SCLENTIFIC HOOKS 0 pagoes, Svo.~and other Cataloguoes,

sent fre to uny one w‘m will furnish hix addross,

HENRY CAREY BAIRD & (O,
Industrinl Publishers, Booksellers, and Luporters,
810 WaLNOT STREET, Philadelphla,

BRIEF HISTORY OF BESSEMER STEEL-
By Henry Bessemer. An exceedingly interesting sketch
o{l!u: story of Bessemer steel. from the period of the
invention down to the present time, asgiven by Mr.
mer himself ot & meet of the lron and Steel
Institute. and wherein the celebrated inventor recalls

o,
el

FR E E Informution of great importance to Inventors,
Address J, H. SOULE, Washington, D, C,

Pond’s Tools,

Engine Lathes, Planers, Drills, &e.

DAVID W. POND, Worcester, Mass.

1l I []

The attention of Architeots, Enginoers, and Bullders

I8 onlled to the great decling in llrk’lll af wrought
STRUCTURATL TIRON,

It 18 bolloved that, wore ownors fully aware of the small
diferonce In oost which now exists betwenn iron nnd
wood, the formor, In many cosos, would bo adopted,
llu‘nlhy waving fnaurance and nvuhlhm all risk of (nters
rigtion lnhuarnru In consequence of fire, Book of de-
talled Information furnished on application .

LIGHT DRAUGHT, FAST, STERN
Whool, Bteam Yaohts, Theso ynohts aro 34 foot lunr.ﬂ
foot 2 Inches bonm | draughit, 16 Inehos; spe T milos
an hour, Deslgned under direetion of Col, ¥, I
har, Uy {- A by M. Moigy, U. 8. Civil Engineor, U, .
Works, Hook lnﬁiml 11, With working deawings, dimen-
plons, nnd l-urucu nrs of vossel, unqlm-. boller, and
wheel, farnlshed by thoe author. 'The serviceablo
oharnctor of those boats, thelr simplicity of construc-
tion, roominoss, and light draught render them ve
dosirable, cspecially for shallow waters, Contain
in HCIENTIFIC AMERICAN BUPPLEMENT No. 179.

Prico 10 conts. 1o be had at this office and of all nuwe-
dealers.

Bookwalter Engine.

Compact, Substantinl. Econom-
feal, and easily mannged: gunr-
anteed to work well and give
full power claimed. Engine and
Boller complete, including Gov-
ermor, Pump, ete., at the low

e of
ORSE POWER $£215 00
TS, G 245 00
6la L) S . 15 00
§# Put on cars at Springfield, O.
JAMES LEFFEL & CO.,

Springfield, Ohlo,
or 110 Liberty Sc‘t. .\'}gv York.

Corporation of Nottingham, England. Gas Department.

Exhibition of Gas Engines, Cooking Stoves,
Buruers, and other Apparatus.

The Gas Committee of the Corporation of Nottingham
Intend holding, from the 2ith to the Mth of November
next, an Exhibition of all kinds of Apparatus or Appli-
nnces showing the advantages and economical uses of
Gas for Engines, Cooking, Domestic, and other pur-
poses. They will provide space, gus and connections

ree, and give prizes, consistiny of Medals and Certifi-
cates of Merit.

Intending exhibitors will be furnished with printed
conditions. forms for allotment of space, and any
further information, on application to the undersigned.

JOHN WILSON,
General Manager & Sec'y to the Exhibition Committee.
Gas Offices. Georgo Street, August 18, 1579,

FOR AUTOMATIC CUT-0FF p/g-
FIXED CUT-OFF & SLIDE YALVE

EAM ENGI

AROCHESTER N. Y.~

~~9 ALSO BOILERS ADDRESS
NES Wooosury Booh % PRYOR

some of the Incidents connected with his tirst presents-

tion of the discovery to the scientitic world; such ss the |

incredulity of those to whom he su, sted the use of his
steel for mudls ete. Concluding with a sketch of the his-
tory of the Bessemer steel as applied to ship-bullding.
IHustrated with 6 engravings of the specimens that were
exhibited by the author to fllustrate his paper. Con-
talned in SCIEXTIFIC AMERICAN SUPPLEMENT, N0 153,
To be hiad at this office, and of all newsdealers.

Manufacturers of Patent No. 215240, In Hard Rubber
Hom. or other light, durable, mouldable, cheap mate-
rial, please nddress J. A. DANIELS, Anderson, 5. C

UPTURE BAND. 50

= Double, 3.50,
We make to order, and use only the very best ma-
terial and workmanship. Before buying a truss
send for circular. L. ¥. DE LESDERNIER & CO.,
166 Greenwich Street, New York.

M SCREWS OF EVERY VARIETY
for machine buflders In stock and

made to order. Also suall patented articles, manufng-
tured by L. F. STANDISH & CO.. New Haven, Conn.

WANTED.—A SMALL STEAM LAUNCH, EITHER
new or sccond-hand, W. C, Baker, Grand Haven, Mich.

WESTON DYNAMO-ELECTRIC MACHINE CO
Machines for Electro-plating, Electrotyping, Electric
Light, ete. In addition to testimonials in our Cat -
of Jan. 1, we beg to refer to the f HNowing

AWIN M'¥ 0,
IICHARDSON,
NLEY

MERIDEN BRITAN
Hexn & Baryo?
BoyxTOox & Co
Wonrks; RoGrR:

B3 :
WUTLERY CO.; CHAS, RoGErs B
EDWAKD MILLER Co.; MITCHYLL, VAXCE & CO 5
WALK LOoCK Co.; HAYDEN, GERE & Co., Dox
SEWING MACHIN % CO ; EBERHARD FARER: Jos. DI
CRUCINLE Co.; MUMPORD & HANS Fa
and over 70 others Outfits for LV
Broxzr, Piating. . The two highest CENTENNLS
AWARDS, and the CENTEXNITAL GOLD MEDAL of Ameri-
can Institute, and Parly, 1555, Prices from $125 to
8300. New Catalogue will be out in June.

CONDIT,HANSON & VAN WINKLE
Sole Agents INEWARK,NJ. '

New York Oftice, 92 and 94 Liberty St,

LOSS OF

HAIR. BY JNO. V. SHOE-
MAKER M.I). An excellent paper on s subifect which
1= of interost and importance to every one. It polnts

the balr as

men, and children,

wd nationality :
out

out the peca
found in a
and Its var
how and w
the means that
attention that
used in wva
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To be had at this ofMice

(FORCED BLASTY )

Baker Rotary Pressure Blower,
{ Warranted superior l:-.n any
other,
WILBRAHAM BROS,
2818 Frankford Ave,

PuiLavgrria

MOLECULAR PHYSICS IN HIGH]|

| VACUA. By Willlam Crookes, F.R.S. A lecture coplously
fllustrated with new and interesting experiments,
showing that matter exists in & fourth state, and ina
condition as far removed from that of gas as gas from
liquid, where tho properties of gases and clastic flulds
almost dlsappear, whilst in thelr stead are revealed |
attributes previously masked and unsuspected. The
Kinetle theory of s explained In a clear manner by
the ald of a slmple llustration. The ordin radio-
meter and an explanation of its movement, Deserip-
tion of the new form of madiometer used In th

periments, Explanstion of the dark space which is
observed surrounding the negative polo when a dischargo
is passed through an exbhausted tube. Experiment to
show that the molecules thrown off from the exclted
negative pole leave it in a direction almost normal to
the surface. The phosphorescence of these molecular |
| rays. Thelr color ahown (0 be due to the composition
| of the glass. Experiment to show thuat the phosphor
escenco of the glass is depondent on the degroo ul' ere
| fection Of the vacuum. The rays producing the phos
| phorescence will not turn & corner ; experiment to ahow
this. The causo of phosphorescence, The phosphores-
cent propertics of other bodles than glass; sulphide of
! calcium ; the diamond; ruby, natural and artuficial; !
sapphire; pure alumina, ete. Experiments showing |
that the mays coming from the negative pole project an
fmage of spything that happens to be in front of it
{ The Important fact that this phosphorescence teschoea
| us.,  Exporiments to show another fact connected with
| the negntive discharge, e, that the rays obey magnetio
| force. The heating of the gliuss where the phosphor
| esconce I8 strongest, Experfments with apparatus which
| intensines this heat at the focus. Flatinum wire melted
| Irfdic-platinum melted. The violence of the lmpact of
| the molecules which are driven from the negative pole
| shown by experiment. Thelr violence manifested in
eating power.  The fucts elicited by the preceding
s, and what they prove
e, lustrated with 19 eng ngs,
SCILESTIFIC AMERICAN SUFFL ENT, No, 1IN0, rioe
10 cents. 10 be had at this offoe, and from all nows-

SHEFARD'S CELEBRATED =
$30 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Prossos,
Berolls, Clre r and Band Saws, Saw
Attaohme hucks, Mandrels, Twist
Drilis, Dogs, Calipors, ete ond for
catalogue of outlits for smateurs or
artisans,

LML L SHEPARD & €O,
S5, B, B, & ST West Front Streot,
Cluciunntl, Ohle,

PATENTS at AUCTION.

Regular Monthly Sales. FWor torms, address N, Y
PATENT EXUHANGE, 07 Liberty Stroot, Now York,

LIQUID FUELS. BY H. AYDON. A
,ur- rread before the Institution of Civll Englocers,
Lncon, The dve moethods of burniog Hquid fuel, C. J
Richardson's, Simm and Barfls, Aydon’s, and Dorsett's
Practical Working of esch method, snd compurative
cconomy. Contalned In BOIENTIVIC AMENICAN S
PLEMENT No. 118, Price W conts, To be had at this
office and of all nowsdealers

o
-

—_— AD ongine that works without
Bollor. Always ready to bo started
and o give st unce full power
SAFETY, ECONOMY,
CONVENIENCE,

Hurns common Gas and Alr. No
stowm, no conl, no astios, no- Nres,
NO AUDKOr, DO extrm Inaursnee,
Almost no sttondanee,

THE NEW OTTO SILENT GAS ENGINE,
Usetul for nll work of small Mullnmu')‘ stonm ongine, |
Bullt o sleen of 2 dyond 7 1L 12 by SCHEKICHER,
SOH UMM & €O, MG Chostyut Streat, l'hllu,. 'n,
| H, 5. Mnun]nu & Cog M Liberty Bu N, Y., Agonta,

INVENTORS' INSTITUTE.

I.\’o. 733 Broadway, New Yorli.l
MUSECM OF PATENTS. SALESROOM. LIBRARY.

Patent Rights Bought, Sold, and Ne
the United ;uuv- und :‘uro;(l-. .\ig:l':"ll:'l':'.‘;.l"
Patented Articles tnken on Sale,

bited,

Information furnished regard ing Patent Rights, Trade
Marks, Copyrights, ote. Inventons' Interests protected
and secured. Muscum and Library open at all times,
free to all

Inventors, nnd those wishing t 3 -
tent lllghl-: nre invited l:l mﬂ. :r'll::"h"" %

SEND FOR CIRCULAR,
20 H P, 0. “RELIABLE?»
4 - Yertioal and Horizontal En-

gines, with Water's Governor,
equal to any made In simplicl-

Twenty H. P. Horzontal, $250,

For Mustrated clrcular, ad-
dress

HEALD, SI=CO & CO.

PTNTTT o NI

VENUS, THE EVENING STAR. AN
Interesting and valuable paper. By Camille Flamma-
ron Contalning a réesumé, o popular form, of the |

Latest Knowledge concerning (#u! wonderful planet
which is u-'.‘lrlf of the samoe size as the earth and onaly |
twonty-six willlons of miles distant from ws.  Including |
An account of the phascs of Venus, its remuarkable bril-
Hancy, periods when seen In the daytime, Its density,
;r(nl-.ﬂ.ln alimoaphere, climate, physical features, deduc-
lona concerning life and inbabltants, ete., with one
Hiusteat! Contained in SCLESTIFIC AMERICAN SUP-
" A 177. Price 10 cents. To be had at this
all newsdealers, The same number also |

lusble paper by Alfred M. Mayer, on the
nts of the Way of Light, with a drawing
and description of the mode of using the Spectrometer.
!

“A. J. WILKINSON & CO., |

I5t to IS8 Washington St., Boston, ‘

e Machinists’Tools

CUT BRASS GEARS.

< S Catnlogues Malled FREE. Esti-
muies prompuly Farnished,

NIXON'S CHEIROGRAPH.

NO COPYING PRESS REQUIRED. MOST 8 B |
PR INVENTED. NSTANT ll}ll‘rlll‘lﬂ/!:'l-‘h
:I“l'). Wil THOUT PFHESS OR DAMPING.
EVERY ONE HIS OWN PRI ER,
ELECTRIC PEN J . 4 A M.
PR . I"I.HTKI,\" u(;’l;INDNl"..
One Lo two handreed coples of Lotters, Clre X
Lints, oek Lists, lll‘pn\l‘(s. Plang, lllrnwu::x:."llin-; i
tons, Musie, oto., 1o various colors, at ene operntion.
Al "| I'u oan h": mnde 0:1 any kllllll of paper without pre- |
Pous Proparation ; 0oples cin mls |
Linen, Lonther, Nllk.‘\\'mul.“nl:" 40 S Eaclo QoM aliag
RICKS.—No| 1, Noto Stao, 8. No. 8. 1 [
No. 8, Logal Sine. $7.5
Inyontor, Propriot 'Rt Sav M oy
ntor, opriotor, nud Solo Manufacturer,
No.62 MAYDEN LANE,NEW YORK,

ettor Siae, 8,

=

fl Steat-Stamps

g ty, durmabllity, and efficieney. |

Tweonty -tive H. P.Vertioal, $X0. |

| cents by the pablishors;

HENRY R, WORTHINGTON,

240 Brondwny, N. Y. 83 Water St,, Boston,
; Tk WoRTHINOTON DUPLEX PUMPING EXGINES PO

WATKIL WONKS—Compound, Condensing or Non-Con-
[ omaing, Usod In over 100 Water-W orks Atations,

STRAM PuMrs~Duplex and Single Cylinder,
Price list issued Jan. 1,1879,
with a reduction exceed-
ing 30 per cenl.

WATEIR METEIS, O1L METRERS.

- STEAM PUMPS,
1

§27

| === 2222
| BWLEPSTAKES, WITH

THE

Putent Journal Box. Tho bost Planer and Mateher ever
ul

SLLIS

mnde. Planing %0 In. wide, 6 In. thick, welght 2,100 1bs.,
:m, planing 24 In. wide, 6 in, thick, welght 200 1ba.,
20, Heading, Arbor, und Head, extes, $0, Sash, Door,
and Hlind Machinery o spocinlty, nd for descriptive
entalogue to Rowley & Hermance, Willlamasport, Pa.

PATENTS SOLD.

Addross BEUROFPEAN and U, 8. PATENT EXCHANGE,
13 und 16 Park Row, New York I O, Box 201,

N.Y. STENCIL WORKS,.87 NassaS£.N.Y.

! $7 7 7 A YEAR and expenses to agents, Outfic Free,

Address P. 0. VICKERY, Augusta, Malne,

slo often makes 840 1n stocks. Write for orr_lmmlnry
circulars, free. HICKLING & CO., 42 Kxchun,

Place, N, Y., who are consldered er, responsible for

| executing country orders for stocks,— Philadelphia £'ress,

2~ For Improved Blind Staples and
Drivers, Rod Cutters, Blind Stilo Borers, address
B. C. DAVIS, Binghamton, N. Y.

|PATENT CHURN.—FOR SALE OR
| Heense—state, county, town, or shop rights in a new
ratenled Double-Dash Churn, which will do the work in
half the time of any other churn. Sample chamn far.
nished to purchasers of rights. Churns forsale. A ts
wanted. Address for further particulars, KERSRX
SCHEIBER, Canton, Ohio.

!

OF THE
Seientific Amevican
FOR 1879,

The Most Popular Scientific Paper In the World.
VOLUME XL —NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January,
new volumo will be commenced. It will continue to be
| the alm of the publishers to render the contents of the
| now volume as, or more, attractive and wseful than any
| of Ita predecessors,

| Only $3.20n Year including Postage. Weekly.
352 Numbers & Year.

This widely circuiated and splendidly Mustrated
paper is published weekly. Every number contains six-

| teen pages of useful informat on, and & large number of
original engravings of now Inventions and discoveries,
representing Engineering Works, Steam Machinery,
Now Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ote.
All Classes of Readers find In Tue ScresTivie

| AMERICAN a popular resume of the best scientific in-
| formation of the day ; and it is the aim of the publishers
to present it in an attractive form, avolding as much as

i possible abstruse terms. To every intelligent mind,

Baldwinsville, N. Y. ‘(hl: journal affords a constant supply of Instructive
:

reading, [t is promotive of knowledse and progress in
every community where it clrealates.

Terms of Subscription.~Una copy of Tux Screy-
TIFIC AMERICAN will bo sant for one yoor—32 numbers—
postage prepald, to any subscrider in the United States
or Canada, on rocelpt of three dollars and twenty
six months, $L0;: three
months, F1.00,

Clubs.—0ue extra copy of THESCIENTIFIC AMENT-
CAN will be supplied gratls for coery clud of Soe sudeeriders
at 80 each; additional coples at same propurtionate
mie. Postage prepaid.

One copy of THE SCIENTIVIO AMERICAN and one copy
Of THE SCTENTIFIO AMERICAN SUPFFLEMENT will bo sont
for one year, postage prepaid, to any subseriber in the
Unitod States or Canada, on recelpt of seren dollars by
the publishers,

The safest way 1o remit Is by Postal Order, Dmaft, or
Expreds. Money carefully placed inside of onvelopes,
securely sealed, and correetly addressod, seldom goes
astray, but isat the sender's risk. Address all letters
and wake all ordors, drafis, oto,, payable to

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

To Forelgn Subseribers.~Undor tho facilities of
the Postal Unton, the SCHENTIFIC AMERICA N Is now sont
by post 2irect from Now York, witt regularity, to subscrib-
ere lo Groat Britain, Indin, Australin, and all othor
Nritiah colonlost 1o Franee, Austrin, Helglum, Gormany,
Rusatn, and all othor Buroponn Statos; Japan, Weasil,
Mexioo, anid all Btatos of Contral and South A.mnrl&
Terms, whan sent to forolgn countries, Canads axcopted,
$, RO, fOr BOURNTIFIC AMERICA N, | your; #0, gold, for
Both SOLENTONO AMENICAN und 8l'l'i'l.m;.'(7 for 1
your, Thia Includes postage, whioh we pay. Remit by

pOstl ordor or drft to ondor of M
low, Now York, R Y
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Advertisements,

Park Ben amms Scientific anerl Office, |

K HOW, NEW YOl

BT i e R |

operated by ono man, will
saw off a 2-foot log in 2 min-
"> utes. Warmnted tho best
in use. Just the thing for
- & sawing trees into saw logs,
rall cuts, shingle, or stave blocks. Circular free.
Wm. GILES, 741 W. Lake st., Chcage, n.

SUMMER BEVERAGES. A ES. A COLLECTION

of over forty choloe and valuable recipes for making
varfous dellctous summer beverages for domestio or
restaurant use. The list embraces formulas for making :
Lemonade. Orangeade, Currant  Water, Raspbe rn
\\u« i hrnﬂ{ Water, Soda Negus, Haspberry v In
a )llnnu-. 1ce Tea or Coffee, O t |

erm l olland nmn Imitation Arrae l‘nm h

Ish Boverage. Porsia ., German lk-vrmf-

ret Bovernge, \lmm-ll. Engtish Rumrustian, Win.
tnr or Summer, Wost India ‘l‘l‘r{ ples, mperial Boverage,
Milk Punch. Brandy Punch. Regent's Punch, Claret
Panch, Prince Regent's Punch, Bishop, Heldolbe
Bishop, Princes’ Punch, Cocoannt Beverage, Turkish
Boevermnge. loe Coffee Beverage, Claret l!.-vcn:v Sherr
Reverage. Gin Punch, Sherry Cobbler, Miat Julep, Mead
or Homey Wine, West India Shrab. Contalned in
SCIENTIFIO AMERICAN SUPPLEMENT, No. 192, Price
wa:nn. To be had st this office, and from all news-
dealers

GOULDS' HAND POWER PUMPS
should be usad by every household, factory,
rallrond, steamboat, or mine, and will give
satisfaction. They make them for all purposes
! and uwses. 1IN {ued catalogues Turnished
upon application. Ke b"'.\lldcnh.‘nlhynu‘h.
ouat xboconn(ry. THE hul LDS M'¥V'G CO.,
Factory, Senoca Falls, Y. Warehouse, 14
Park PL, N.Y. ..!"Iwuw!or Goulde' Pumpe.

Mill Stones and Corn Mills.

Weo make Bure Millstones, Portable Mills, Smut Ma.
chines, Packers, Mill Picks, Water Wheels, Pulloys, and
Goaring., specially adapted to Fiour Mills, sSend for

W5 3. T. NOYE & SON, Buflalo, N. Y.

\(‘IY\'TYF!(‘_\\YFRI(‘.L\' SUPPLEMENT.
Any destred back pumber of the SCIENTIFIO AMERICAN
SCPPFLEMENT can do had st this ofice for 10 centa. Muy
..)\o be had or ordersd throteh booksellers and Deows-
denlers everywhere. MUNN & CO.. Publishers,

5 Park Row, New York.
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FARM LAW. BY HON. EDMUND H.

BENNETT This paper, which wax read by the author
betore the State Board of Agriculture of Mussschiusetts,
i Mall of Important Information reganding points of ln'
not generally known, and with which not unl{ farsors |
but every person in business should be acquattted. It
tells how to buy & farm or other yrup.-r(y how the deed
should be drawn, what constitutes farm boundacies,

what & deed of & farm --r‘g: ;-t:dy tegally includes. what
rights the owner has in roadway, 'n.ll the law is In
regard 10 fenoes, the law as conoerns the tmponnding of
cattie, the farmer's NHadility for trespasses Of bis and.
mals, the qoestion of Habdlity forand protect lon agalnst
dogs. the law in regard to waler-rights and dralsage,
what constitutes trespassing on the farm or propeny,

the law in regurd to L u-nmhlpo(fmn banging over
the boundary line between two rties, or over
roads. _About Hiring Help—what the ladboreris entitled to
If 0o bargaln Is made ; what bhe forfeits by leavl be!ure

hu llmrc -lm ole.: laws on the sub
{.w s )lm-lllunm by exam les und
vlth ﬂu aspocts of each.  About Pirva~Tho lis-

blmg of & hunter who fires a furmer s woods ; the right
o farmer Lo burn brush, and how far he 1% re sponale
ble if fire Is communieated to his neighbor’s premises;
how far he Is lable to his neighbor for damages arising
e fres throngh lightning or spontaneous combustion;
ﬁw Habllity of rallway companles for dnmnuun nrl:lnu
from fires communlentod by locomotives. Wa w he
Purm—~Various examples of right of way, and t elnw- oan
the subject. Warranty of Seeds—The two phases of the
question that are of spocial interest to farmers and
others, and thelr legnl sspect. y making himself
llnm-uhl familinr with the rnrluus law polnts, which
are carefilly and fully copgidered in this paper, all
farmers and property-owners will be prejared to save
Ilmsel!l thousands of dollars in tbe wa .y of lawyers'
foes and the expenses that often follow 1 igation. Con-
mmlm BCLEXTIFIC AMERICAN SUPPLEMENT, Noa 1 8
74. Price 10 cents each. To be had st this otfice,
uw trom all newsdealors.
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BUFFALO,NY
NS LN CIRC AN S FCE LIST.

Cigar Box Lumber,

MANUFACTURED by our NEW PATENT I'BOCES\S.

The Best in the World.
SPANISH CEDAR.
MAIMOGANY,
POPI.AR.

Also thin lumber of all other kinds, L‘m s In., 8t corre.
-pllmllnr prices. Al gualities. I.qua in all n--pt-vl- o
o, and st prives much under suy to be obtalned
outadde of our estatlintime nt.  Send fnr price list,
GEO. W, READ & 0.,
186 1o 200 Lewis Street, N. Y,
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FATENT SPANKARRESTER,
e .l.| P Iounud. $650,
190 = gg 2.H.P. Eurela, mo

wme
Iwn.llorrmr Circulars. 0 = ®

Pz\zne&Sona.Coming, N.Y.

tale where You sato (his

T PAYS tosell our llnl-bc-r ll:nd I rlmlng Btamps,
Clronlam froe, G. A.HARVER & BRO., Clevaland, O,

W.JOHNS

ASBESTOS

fAquid Paints, Roofing, Boller Coverings,
'",m 'uhnl 5rnlv sungs, Fire Proof Coatings,
Cements 0 ¥os Descaarrive Paron Lave

W W JONNS M'F'C CO. &7 MAIDEK LANE, K.Y

Ixunlnn-ml OPOrts on Taventions for Investors.
LEW  PRESSES,
STILES & PAY hYR PRESK CO ., Middletown, Ot

Address JOHN A, ROERLING s 2ONS Manufactar.
ers, Trenton, N. J . or 1T Liberty Streot, Now York

W heols and an for conveylng power long distancos
Bond for cirenlar,

HARTFORD |

STEAM BOILER |
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, Y. Pres't. J. M. ALLEN, Pres't,
 J. B. PIERCE, Sec'y.

A\LVE RE FITTING MACHINES,
ALL (‘} RS OF GLOBE ALVE HOULD HAVE
ONE. GRISCOM & U' lﬂl‘h\ll.ll PENN

ICROSCOPES, Opera Glasses, Specincles,

Moteorologionl Instruments, at groatly reduced
send three stamps for Hlustratod Cata.
R, & J. BECK, Philadelphing, Pa,

] NEW AND20-1LAND ENGINES AND BOILERS ('IIIL\I'
for caah. O. B, GOODWIN, Oll Clry, I'a,

PATENT

Steam Friction Crane.

Will coal locomotive In three
minutes. Two machines will
load or unload 10N tons per
day of coal nr--m The best
and gh-u‘
NOBLE & ll\ll.‘ !
"o,

Erie,

rrh on
ogue.

| THE TREATMENT OF IRON TO PRE-
VENT CORROSION. By Prof. Barff. An iInteresting
paper detalling the theory and practice of oxidizing the
surface of iron by means of superbosted steam to pre.
vent rustin; The author's method, which is hereln de-
scribed, Is unly considered one of the most valuable
discoveries of theage. Contalped In SCLEXTIFIC AMER-

| 10AN SUPFPLEMENT, Nosa, 174 and 123, To bvhldnl.
this ofice, and from all newsdealers, Price 10 cents each,
or 2 mnl- for the two.

Lathes, Planers, Shapers

Drills, Bolt and Gear Cuttors, )llllln( Machipes. Spocial
Muchinery. E GOULD & ERERILARDT, Newark, N.J. ,

| sories.

The J. L. Mott Iron Works,

SN and 00 BEEKMAN ST,
Manufacturers of
DEMAREST'S PATENT

WATER CLOSETS, |

L Blmplo ln construetion, perfeot
in operation, thoroughly exclud.

Ying all sowor gas, and r{--:ml) in
—_— s QVOLY ms)-

~ Wood-Working Mdclunely,

fuch as Woodworth Mlaning, Tonguing, and Grooving
Muchines, Ihnlel’s Pianers, Richardson’s Patent m- \
woved Tenon Machines, Mortising, Mouldiog, and
te-Saw Machines, Fastman's I'at, Miter Machines, and
Wood-Working Machinery generally, Manufactured by
WITHERRY, RUGG & RICHARDSON,
» Salisbury Street, We r.‘ ster, Mass
Shop formerly occcupiod by fl BALL & X
MPORTANT FOR ALL HHH‘HL\H”‘* AND
MANFG CONUERNE. - Buerk's Wateh-
man's Time Detector, oapable of accummtely con.
trolling the motion of a watehman or patrolman st the
different stations of his beat, Send for ¢ircular
Jo B BUERK, P 0, Box 076, Boston, Muaws,
Bewure of buying lnlmulnu Detoctors,

c-lubnud onilnul lutluou

Fire-Place
Heaters

Mantles, Furnaces, Ranges, etc,
B C. BIBR & SON, ,

nt St

ARCHEOLOGICAL EXPLORATIONS IN
TENNESSEE By. F. W. Putnam. An exceedingly |
interesting narrative of Prof, Putnam's explorations of
the celebmated burial mounds of a prehistoric mee In
the State of Teonnosse: Hlustrated with 55 engravings,
ru Med from the author's own drawings. of the varfous
elles found by him, such as We nrnnunf War and House-
h id Imploments (n Jaspor, Fliut, Hornstone, Copper,
and Bone; Omaments of Shell, Copper, and Flint:
Earthern Jars, Pots, Bowls, and Dishes, many of them
of very curfous shapes, and Pipes of Stone and Earth-
ernwire of singular and Interesting forms Acocom-
panied by deseriptions of tho various articles, and n
map of the locality where found, Contalned in SCIEN.
Tllll AMERUCAN SUPPLEMENT, Nos. 1869, 170, 171,
172, and 123 Price 10 conta muh or 5 cents for the
Tu bc ad at lhlnnmu and from all newsdealers,

| THE T

ANITE CO,
STROUDSEURG, PA,
EMERY WHEELS AND CRINDERS,
LONTMN 5L, Andrews 0, Holt n Vieduet, 1 o0

LIV BIPOOL~42 The Temple, Dilo st

R () NR \J )
ALlG ) wl* NR
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SPARE THE CROTON AXD SAYE THE Cosr,

Driven or Tube Wells

farnished to large consumers of Cre
Water. WM, D.ANDREWS & BRO
whooontrol the patont forGreen

vyulltl./-n.,‘
Broadway, N
sAmorican DrivenWell

PLOWS, OFFICIAL TRIAL OF, AT
Parls Exhibition of 1% By Edward H hn.;m A
paper of groat ||| orost to all manufacturers and -

porters of plows, showing, by deseription and figures, the
charnctoristios of the various forms of this Instrameny
of English, Fronch, and American make, that wore ox.
bited at Paris in 19%; pointing out the merits andg
demerita of each ax seen on competitive trinl, and wive
Ing numercus and important hints to American many.
facturors who are seeking the French market and
are desirous Atinining success in axtending the sale
of thelr In ta. Hllustrated with 2 fgures of plowy
and 5 dgur mato and boet diggers. Contalned In

BOTENTINI N SUPPLIMENT, No. 164, Pries
0D cents, To t»« had at this ofice, and from all nows.
donlers

THE FORSTER-FIR
MIN GOLD AND TILYER
f AMALGAMATING COMPY
of Norristown, Pa., will grane
state rights or lcenses on
easy terms. This aystem
works up 1o assay, sod re.
covers the mercury mpldly,

Py, Apply 85 above,
Inveosted in \\'nn St Stooks makos
fortunes overy month. Books sont

Siwsl 00 freo explaining everything

Addross BAXTER & CO,, Bankers, 17 Wall St, N,y
THE DRIVEN WELL,
Town and County privileges for making Deiven

Wells and selling Licenses under the estabiished
American Driven Well Patent, leased by the your

Columbia Bicycle.

locipede of 1% is no more to be com-
pared with the present Bicrcie than
Aspavined donkey with a blooded
horse. Send 3o, stamp for 2U-pago
Hiue, cat., with full iInformation
THE POPE M'F'G CO,,
80 Summer Street, Boston, Mass.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 106 Reade Stroets, New York.

HAFTING, PULLEYS, HANGERS, etc.

Send for Prico List
A.hl" mu»w. . 57-61 Lewis Street, \e' York.

S THE EMERSON F
w GOLD PREMIUM

—

ENT IN\[F’ tD

,w.wr’", ':f‘v'FEnLU lUU“

SMALL STEAM Y ACHT BY M. A. BECKE.
Plan and elevation of a small stoam . with de-
tall dmwings showing armnbgements of mu-hneri

Length of vessel. 21 fet-t beam, 5 feot: dopth of hold, |
2 inches ; bofler, 2 inch diameter, 40 i lah.pllton.
& inch stroke; S-blade propeller, dlmmneter.
Contained in SEIENTIFIC AMEIIOAN hUl'PLml'ﬂ No.
J66. Price 10 cents.” To b had at this oilice, and d from

nowsdenlers.

é

Roots’ Positive Blast Blower.

P, E. & F, M.ROOTS, ¥'f"rs, Connersville, Ind.

N, S, TOWNSEND, Gen. Agt, landt Sr,
Wt COOKE, el In:“Aul'-:l:zO(l'?v ??)l'{l('.'

§#~ SEND FOR PRICED CATALOGUE.
ICE AT £1.00 PER TON.

The PICTET ARTIFICIAL ICE CO,,

L1
Room 51, Coal and Iron l.n lmw P. O, Box 353, N, Y.

J. LI,O\ID IIAI(-II,

Manufuctures

dc‘u-rl lon,

| B +4 l»-m-pl:n
No, 851 John St

ml “Estimatos furni

Working J}Iml( ls

And Experimental \llchlm- . Metal or Wood, made to
order l»y J.F. WEHNER, 02 Contro 8., N. Y.

Iur n-nm-n and Mlnlnf
l[upo Tramwayn, Transmis nn uf

1l for price Hst,
1 for Nn-xmnuluu llrlllue-

l‘l)ll Al.l, Kl\l')t‘ OF NM lIl\l“ll\’ Apply to
HILLS, 78 Chambors 8t., Now York.

wooD \VUBKING MACHINERY.

rIN(,

U‘MNG |,J(’
F ATC MOLD

7'[N0//M16 CA/{ VING

BAND 5 SCR()[L SAWS

UHH[R SAL RKE
WARig Ty wooD W0 s,

.l..‘ | O \'\'G\ O CD

lhl(.,lNN/AT! O.U.8

For showing heat o
yrometers. Ovenm, 1ot Hast Pipes,
Botler Flues, Superboxted Stoam, nn LN T

. BULKLEY, 8olo Manufacturer,

HENRY ¥

f nu? ong who wishios l:

Wheeler's Patent Wood Fﬂler

fills the of perfoct! nothtt:suooth finish
is obt nmlhonamlolr:mhh Send

Mentlo lhb
BRIDG KPORT WOOD FINISHING CO..
40 Bloecker Street, New York.

S2MR‘L‘:‘.§M’Z€" P e o G

A practical road machine. The ve- |

to responsibie parties, by

WM. D. ANDREWS & BRO.,
235 IIRGI\D“'.\T. .\E“’ \Olll.

| (VHAFTING, PULLEYS, and HANGERS

A specialty, ‘Vertioal and “onmmnl Eogines : also,
Nad l‘luvnl Pulley Moulding Maochine. Send tor
circular to H. NADIG & BRO., Allentown, Pa,

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Mesars. Munn & Co,, in connection with the pablics-

tion of the SerpxTire ARen continge to examine
Improvements, and o act as Solicitors of Patents for
Inventors.

In this line of business they have had ovem TmimeY
YEAns' EXromEscr, and now have unegualed fackiifio
for tho preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries.  Messra,
Munn & Co. also atténd to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,

o83 Printing Press

Printe onrds ladele lt. (Self-inker “gl Inrper h
For bosloess or "“C"' old,
vertidng and poi

&e,, for 3 M'-. LMJAOQ.E

MACHINISTS’ TOOLS.

NEW AND IMPROVED PA*rnnss.
Send for new lllm(n(ed cat

Lathes, Planers, Dnlls, &o.

NEW HAVEN MANUFACITURING CO,,
Now Haven, Conn,

.f.k\ Al KBAH\ [MM‘H'N‘-
JASPECIALTYC

GREENWOOD &Gt
N.Y

Rare Chance to Advertise.

Next to tho BCIENTIFIC AMERICAN, the SCIENTIFIO
AMERICAN SUPPLEMENT has the largest cirenlation of
any newspaper devoted to sclenco and the mochanieal
industries publiahed (n this country. The publishers
have now declided to admit o fow ndvertisements to the
oulumns of the SUPPLEMENT At vory low rutes.

Contractors, deslers in Rallrosd Supplies, Bridge
Bullders, Bogine and Pump Manufsoturers, Agrioaltural
Tmpleroent Makers, and those engagod in all Kinds of
ongineoring enterprises, will find tho SCIEXTIPIC AMNIL-
CAN SUPPLENMEXT apocially adapted for sdvertising
their businoss, Torms 25 cents a line oach insertion.

Yor further partioulars, nddross

MUNN & C0,,
Publishors BOIENTIFIC AMERIOAN,
37 Park Row, New York,

uy-. Ml.

JHHN
ROCHESTER

e, b, AR e

r l"lll"lf('T

NEWSPAPER FILE

The Kook Patent Wis, ﬂr rnun

m :nm:u. snd mm‘:mnh l’l m mf"f" ”a
and prioo reduon L"
EUICAN and BCLENTIVIO

d)'l'\luul fur lhu Jow pr)

|I0'
" H'"ch'l’l ll MKl

..:"’"z.“ﬁm

::r. .._ye:.-,- e

mx&oo..

0 Broadway, N. Y.

Publishiors SOLENTINIC AMERICAN.

Rel Asnnig ts, and Reports on Infringements
of Patents, All business intrusted to them Iy done
with epecial care and promptness, on very moderate
terms.

We send froe of charge, on application, a pamphlet
containing further information sbout Patents and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejected Cases, Hints oo
the Sale of atents, ete.

Foveign Patonts —We also send, free of charge, &
Synopsis of Forelgn Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of tho world,  American inventors should bear In
mind that, as & general rule, any invention that is valu
able to the patentee in this country {8 worth equally as
much fn England and some other forelgn countries.
Fivo patents —embracing Canadian, English, German,
French, and Belgiam —will sccure to an inveutor the ex-
clusive monopoly to his discovery among about ox®
MUNBEED AXD PIPTY MILLioxNs of the most (ntelligent
people In the word. The facilities of business sod
steam communicat on are such that patents can be ob-
talned abrosd by our citizens almost as easily asst
home. The expenso to apply for an English patent 14
£70; German, §100; French, $100; Belgian, $100; Cana-
dian, §30.

Coples of Patents,—~Tersons desiring any patent
fevued from 155 to November 26, 1507, can be
with ofielal copies at reasonable cost, tho price de
pending upon the extent of drawlngs and length of
spocifeations,

Any patent ssuod sluco November 7, 1807, at which
time the Patent Ofico commeticed printing the draw-
Ings and specifications, may be had by remliting 1o
this ofoe §1.

A capy of the clalms of any patent {ssaed since 1696
will be furnished for §1.

Whan ordering coples, please to remit for the same
neabovo, and state name of patentee, title of Juven:
thom, and date of patent,

A pamphlet, containing full directions for obtatning
United States patents sent freo. A handuomely bound
Reforvnce Nook, gilt edges, contains 100 pages And
many ongenvings and tables fmportant to every
onteo nd mechnnlo, and s & usefal hand book of refer:
onoce for ovorybody, Price 8 cents, malled free.

MUNN & O,
IWM SCLENTIPIC um
7 Purk Row, Now Y&
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