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THE ANNUAL ATTACK UPON OUR PATENT LAWS.

It is with a feeling of genuine regret that we an-
nounce the commencement of the annual attack upon
our patent laws in the House of Representatives. It
is in no idle spirit that we make this statement. Our
duty in the matter extends far beyond the noticing or
chronicling of the event. The remedy and antidote is
to be provided. Let our readerstake individual action
in the matter; let every Congressman hear from his
constituents in unmistakable tones that the patent
system of America is not to be disturbed, and the work
will be done. Whatever bills menacing the rights of
inventors shall be brought forward, a single warning
will apply to all.

The bill we particularly allude to is one that was in-
troduced during the last session in the House of Rep-
resentatives by Mr. R. W. Townshend, of Illinois. Its
number is 4,458. This year it has been again brought
forward, and it was the subject of debate on the 20th
of December in the House.

Its provisions are in brief that the United States
courts shall have no jurisdiction in patent cases where
the damages do not exceed $200, and that purchasers
of a patent right for actual use shall not be liable for
its value or for infringement in any way if, at the
time of its purchase, they had no knowledge of the
claims of any third party.

By one provision, infringement of the multitude of
small patents is legalized. Any one could use patented
churns, sewing machines, mowers, reapers, minor im-
provements in steam engines and gzneral machinery,
without reference to the inventor. It is well within
the truth to say that a vast majority of cases of in-
fringement could be brought within the operation of
such a law.

In its second clause, the innocent purchaser of a
patent right is upheld in his bargain. He may buy
what another has no right to sell, playing the part
really of a receiver of stolen goods, and in this trans-
action he is to be protected by a congressional en-
actment.

With the constitutionality of this act we have now
no affair. It is enough to say that in the debate
concerning it, its unconstitutionality, its want of
clearness, and its surplusage were all subjeets of
attack. Our concern is for the interests of the country
at large. The industries of America have been built
up on and repose upon patents. Every factory large
or small uses in its machinery numerous patents.
Every individual workman has patent tools that ex-
pedite his labors. The farmeris perhaps more directly
benefited by patents than any one else. Instead of
swinging a scythe of unimproved construction through
a long eleven or twelve hour day, with the result of
one acre mown at the end of it, he sits at ease upon
the seat of a patented harvester, and with a team of
horsesreaps and binds, without other help, thirteen
acres of wheat a day. Reapers, self-binders, and
harvesters do the work of the West, on the great
prairies. In the East, where smaller farms are the rule,
the hand tools used are all subjects of patents. With-
out the patent system, none of these implements, large
or small, would have been invented. The Townshend
bill professes to be aimed at the protection of this par-
ticular class, the farmers, from some mysterious ‘* black-
mailers.” The existence of the latter is quite doubt-
ful. But if such do exist, and work detriment to the
agriculturists, their measure of harmfulness is no-
thing compared to the evils threatened by this bill.
Even more than the manufacturers, the farmers should
oppose it. The very class for whose protection it is
professedly introduced are attacked by it.

And now we may more explicitly state what action
should be taken by all who have the welfaré of the
country at heart. They should address their represen-
tatives in Congress. Manufacturers whose capital is
pledged upon the maintenance of patent rights;
farmers who could not profitably cultivate their land
but for patented agricultural machinery; workmen
employed to run, and who earn their living by run-
ning -patented machinery to manufacture patented
articles, should be heard from. Especially should the
constituents of any member known to be opposed to
patents address him, and tell him of their wishes.

e+
THE MULTICHARGE CANNON,

Colonel Haskell asks Congress for an appropriation
for the further test of the multicharge gun, with the
expectation of furnishing a cannon that will beat the
world. The trialsof the Haskell gun at Sandy Hook
developed the fact that his 6 inch gun, of poor metal,
with a projectile of 111 pounds and powder 116 pounds,
showing a pressure of 25,000 pounds at the 4th pocket,
had a greater range and penetration than a Krupp
11 inch breech loading gun, of best steel, which
showed an initial pressure of 40,829 pounds per square
inch, projectile 760, powder 254 pounds. The contrast
is great, and the results established by the trials are
sufficient to warrant the construction of additional
Haskell guns of best materials and workmanship
for further experiments. We believe no gun of a
power equal to Haskell's, size considered, has ever

been produced in this or any other country. If pro-
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perly made and used, the weapon promises to sur-
pass all others. It is, moreover, a purely American
gun, and its further development should be liberally
encouraged. The novelty consists in attaching to
the barrel of the gun, at intervals along its length, a
series of exterior powder pockets, that communicate
with the interior of the barrel. The ball is started
from the breech by a moderate charge of powder in
the usual manner; when the ball passes beyond the
first pocket, the burning powder fires the charge con-
tained in the pocket, and its pressure is added to
that of the initial charge, and so on; each pocket of
powder contributes successively to add a new pres-
sure behind the projectile. The aggregate pressure of
the whole powder used is thus delivered gradually by
successive explosions against the projectile, which,
consequently, takes a higher velocity and has more
power than the ordinary single charge gun. The
theory of the Haskell gun is correct, and when the
best construction is ascertained, it probably will ex-
cel in performance all other forms of ordnance.
But ‘“itisn’t English, you know,” and consequently
some of the old army and navy officers sneer at it.
Nevertheless, we trust Congress will grant a liberal
appropriation for the thorough testing of the new arm,
and thus help in showing what home genius can ac-
complish. Everybody laughed at Ericsson’s first little
raft, with its iron-cased hogshead on deck. But it
silenced the enemy, and all the navies of the world
soon copied it. The first Haskell gun has proved
quite as successful in its way as was the first Monitor.
—_—— .t —— .
REVIVAL OF PATENT NULLIFICATION.

It will be remembered in 1884 an attempt was made
in Congress to pass laws in the interest of certain in-
fringersof patents, such as railway corporations, barb
fence makers, drive well infringers, and others, to pro-
hibit patentees from recovering damages for violation
of their patents, and making it lawful for any person
freely to make and use a patented invention without
responsibility to the inventor or his assigns. By some
unaccountable folly, two of these. hostile bills passed
the House of Representatives by very large majori-
ties; they were rushed through without sufficient op-
portunity for debate, and before their full purport
could be understood by the friends of the patent
system. The passage of the bills in the House raised
a storm of indignation in all parts of the country,
especially in manufacturing districts, and among the
great body of working people, who depend for their
livelihood upon the success of home industries.

To exempt infringers of new inventions from penalty
was regarded as tantamount to nullifying the patent
laws and wounding all the vast industries that rest up-
on patents.

The most energetic means were taken to defeat this
unprecedented action of the House. Meetings of citizens
were held, conventions were called, boards of trade
convened, legislatures of States passed resolutions con-
demning the act, floods of protests were sent to members
of Congress, and to crown all, the press of the country
discussed the matter thoroughly, and gave unanimous
voiceagainst the consummation of a measure so suicidal
and unjust. These combined efforts were successful.
The bill was disapproved in the Senate, where it was
elaborately discussed, and the impression or expec
tation has prevailed that its revival would not be at-
tempted. But this expectation has proved vain. On
the 20th ult. the obnoxious measure, in a new form of
words, was brought forward in the House, and its pas-
sage urgently demanded.

The following is the text of the bill :

H. R. No. 4458.

Be it enacted, etc., That hereafter the United States district and circuit
courts shall have no jurisdiction to hear or to try any case arising from
the actual use of any patent right, or its infringement by such use, by any
person in or citizen of the United States or the Territories, wherein
the amount in controversy does not exceed $200 against one person or
citizen.

SEc. 2. That purchasers of any patent right for actual use shall not be
liable to damages, royalty, or for value of the same, or for infringing the
same in any manner, who at the date of such purchase had no knowledge
of the claims of any third person or that the inventor of the same has an
interest therein adverse to the seller thereof. That no person who shall
in good faith purchase, use, manufacture, or sell without previous know-
ledge of the existence of a patent therefor, any article, machine, machin-
ery, or other thing for the exclusive use, sale, or manufacture of which
any patent has been or hereafter may be granted to any person, persons,
or corporation whatever, shall be liable, in damages or otherwise, for an
infringement of such patent until after written notice of the existence
thereof shall have been personally served on such person or persons or
corporation, asthe cage may be, and such infringement shall be thereafter
continued. X

SEc. 3. That all laws or parts of laws inconsistent herewith are hereby
repealed. . .

SEc. 4. That nothing herein contained shall atfect any pending suit or
proceeding in any of the courts of the United States or in any court of any
of the several States.

A Dbill like this, which overthrows an industrial
policy that has been successfully carried on almost
since the foundation of the government, which cannot
be otherwise than disastrous to all manufacturing in-
terests and to the property rights of patentees, is de-
serving of the most deliberate consideration 'and the
fullest discussion. But its advocates took good care to
prevent this.

Under the rules, only thirty minutes were allowed for
debate—fifteen in support of the bill, and fifteen
against it. Mr. Townshend of Illinois, Mr. Henderson
of Iowa, Mr. Morgan from Mississippi, and Mr.

ODonnell from Michigan were the chief supporters.
The principal advocate was Mr. Townshend, and
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from his remarks we gather that his most pressing
reason for wanting to pass the bill is that a few farm-
ers among his constituents have been victimized to a
small extent by parties who pretended to be the pro-
prietors of the drive well patent ; and when the right-
ful owner of the patent appeared and claimed ten dol-
lars each for use of his invention they refused to pay,
denounced the demand as an outrage, and have gone
to the Supreme Court about it. To prevent the re-
currence of such claims, the advocates of the bill ask
that the laws be emasculated. But if we take away
from the patentee the right to compel infringers to
stop piracy and pay for use, we nullify the law, and
patents cease to have value.

Some of the speakers for the bill claimed there were
thousands of cases of ‘‘innocent suffering ;” but none
of them alluded to any distinctive examples except Mr.
O’Donnell ,of Michigan, who cited, as his worst case,
that of a farmer who, after having declined to pur-
chase acertain machine (he does not say what it was)
at a reasonable figure from the original patentee, al-
lowed himself afterward to be persuaded to buy an in-
fringing machine of inferior quality. He returned
this machine, without loss, because it did not work
well ; but the original patentee compelled him to pay
a few dollars for his infringement in using it. And it
is to remedy hardships of this kind on the part of
*‘innocent purchasers” that Mr. O’Donnell advocates
the bill. : ’

The chief opponents of the bill were the Hon. N. J.
Hammond of Georgia, Hon. Benjamin Butterworth of
Ohio, late Cominissioner of Patents, and Hon. R. Q.
Mills of Texas. Mr. Hammmond made a very eloquent
and powerful speech against the bill, in which its ob-
noxious features were clearly exposed. The bill will
soon come up again in the Honse.

SPEECH OF THE HON. NATHANIEL J. HAMMOND OF
ATLANTA, GA.

This bill seems a declaration that in all cases where
the damages do not exceed $200 against each person
sued, there shall be no suit for the infringement of a
patent right. I do not know the statistics on the sub-
ject, but I will venture to guess that seven-eighths of
the patents granted in this country are of such charac-
ter that individual infringements will not amount to
$200 damages each. This bill seems, therefore, a de-
claration that the constitutional protection which is
thrown around patent rights shall belong only to those
great and magnificent patents involving thousands of
dollars, while the men who by their brain and toil have
brought forth the small patents shall have no protec-
tion from this government.

Mr. Speaker, the section from which I come has very
little interest in patents so far as the protection of the
patentee is concerned. I can, therefore, have no wish
in opposing this bill but, to protect the rights of Ameri-
can citizens wherever they are involved. The Consti-
tution declares that Congress shall have power—

“To promote the progress of science and useful arts,
by securing for limited times to authors and inventors
the exclusive right to their respective writings and
discoveries.”

The Supreme Court of the United States has more
than once declared that a patent is a solemn contract
between the patentee and the government, by which
the exclusive use is granted to him for a limited timein
consideration of public use ever afterward, and which,
like any other contract, can be set aside only for fraud.
This bill, therefore, in effect seems to declare that sev-
en-eighths of all the patents in the United States shall
by these three sections be cut down so as to be practi-
cally valueless. For, mark you, the bill gives no juris-
diction to a State court, and under the present law no
State court has jurisdiction of any suit forthe infringe-
ment of a patent.

This first section, it will be observed, has nothing to
do with good faith or bad faith. Under ita manmay in
open market buy or sell a patent without authority in
the patentee’s face, and answer, ‘‘1I damage you only
to the amount of $199, and you cannot sue me any-
where.” That is the first section of the bill as it seems
to be intended.

Now, let us look at the next section, the section as to
bona fide purchasers. I have shown that the first sec-
tion has nothing to do with good or bad faith. Here
is-the section in regard to bona fide purchasers :

‘* SEC. 2. That purchasers of any patent right for ac-
tual use shall not be liable to damages, royalty, or for
value of the same, or for infringing the same in any
manner, who, at the date of such purchase, had no
knowledge of the claims of any third person, or that
the inventor of the same has an interest therein ad-
verse to the seller thereof.”

Now, Mr. Speaker. when a man obtains a patent, he
isrequired by the law to have marked on it that the
article is patented. His letters patent are of record
here, just as our title deeds to real estate are recorded
in the proper offices.

There is no such thing as a bona fide purchaser of a
patented article without notice that it is patented. If
the mark of patent right is on the thing, the man who
buys it with his eyes open cannot be an innocent pur-
chaser against the right of the patentee.

Again, that declares if he buys it for his personal use
he may infringe it in any way whatever and not be
liable. He may buy an article to use it personally, and
put men all over the country to manufacture it, and
yet not be liable in damages, because he was an inno-
cent purchaser without notice.

The next paragraph of that section declares that no
person who shall in good faith purchase, use, manu-
facture, or sell, without previous knowledge of the ex-
istence of a patent therefor, any article, machine, ma-
chinery, or other thing for the exclusive use, sale, or
manufacture of which any patent has beenor hereafter
may be granted to any person, persons, or corporation
whatever, shall be liable, in damages or otherwise, for
an jinfringement of such patent until after written
notice of the existence thereof shall have been person-
ally served, ete.

All a scoundrel has to do is to infringe a patent, and
run faster than the marshal. The greater the rascal
and the better the racer are all the tests whether there
can be recovery. He is a witness in court. He can
swear to his good faith, after he is caught ; before he is
caught he will not be liable at all, because he is liable
under the bill only for damagesoccurring after personal
service of notice of his wrong.

In my section of the country there are very few pa-
tentees. We have but little enough concern, care little
for them in any such sense as that. And if I were seek-
ing to place myself upon the side which the gentleman
from Illinois calls the ‘‘ masses,” I would go in for de-
priving patentees of their constitutional right. They
are decidedly in the minority. But I understand that
the same good faith, that the same high consideration,
whichshould actuate us in keeping treatieswith foreign
nations, ought, with double force, to compel us to keep
constitutional contracts with our own fellow citizens.
For these reasons I hope this bill will not pass.
SPEECH OF THE HON. BENJAMIN BUTTERWORTH OF

CINCINNATI, O.

Mr. SPEAKER : I submit if ever there was a bald at-
tempt to kill the goose that lays the golden egg, thisis
suchan attempt. The industries of this country depend
for their origin and growth more upon the encourage-
ment given to the inventor by our patent system than
upon every other influence and all other causes com-
bined. It is due to our patent system that we to-day
excel all others as a manufacturing nation. This bill
practically ‘* wipes out” our patent system ; and, as my
honored friend on the left [Mr. Hammond] said, while
it may leave in a degree unimpaired some monopolies,
if such a thing as a monopoly can in fairness be said to
exist in this country—and there is what is near allied
to a monopoly—while the provisions of this bill leave
them unharmed, they at the same time not only leave
unprotected, but practically confiscate, the property of
thousands who by lives of thought and toil have laid
the foundation of our magnificent industries. [t legal-
izes the robbery of these, the most deserving and most
numerous class of inventors.

As has well been said by the gentleman from Georgia
[Mr. Hammond], not one in a thousand need be swin-
dled unless he consents to be, and is in fact, conspicu-
ously, apartytoit. Thelawrequiresthateachpatented
article shall be so stamped, including the date of the
patent, that no one need be imposed upon if he exer-
cises care. It istrue there may be devices covered by
patents which are parts of a machine and so located as
not to be observable, but these are rare exceptions, and
fraud or imposition in such cases is unheard of. Every
intelligent person knows that under every system of
laws, however perfect, some hardships will result. Itis
impossible to conceive of a system so perfect as to be
free from hardships in individual cases, and our patent
laws, inetheir practical operations, may, in isolated in-
stances, be the instrument of wrong and frequently of
annoyance; but compared with the inestimable blessings
the patent laws, as administered, confer with lavish
hand upon all our people, the inconveniences a few may
suffer are as nothing, and certainly can offer no sem-
blance of justification for the wholesale confiscation of
property in patents that would result from the enact-
ment of such a law as is here proposed. What does this
bill propose ? To take away the remedy in case of tres-
pass upon and injury to the class of property created
by our patent laws. It in effect authorizes A to appro-
priate to himself the property of B, without compensa-
tion and without redress. 'The right isleft, the remedy
taken away. :

In my judgment, this bill could not be more offens-
ive to justice unless it literally legalized the calling of
the footpad, and afforded immunity to pickpockets;
since it must be evident that the acts named differ
from those permitted by this bill only in this, that the
footpad places the victim under duress before he robs
him, while this bill authorizes the appropriation of the
property of another without violence, and leaves the
vietim without remedy and without redress. In each
case the victimn loses his property; but in case the foot-
pad takesit, it may be recovered, but the individual
who isrobbed under the provisions of this bill is reme-
diless.

Not to exceed 10 per cent of the patents issued by the
Government of the United States prove valuable to
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the patentee. Why? Because the larger per cent of
patented machines and devices mark so slight an im-
provement, although animportant improvement, in the
artthattheinventorisunable toreap substantial profits.
Nevertheless, each improvement marks an advanced
step in the art to which it belongs ; and while it is usu-
ally the men who make great strides, extraordinary
improvements, in an art who realize great profits, yet
it is the seemingly less important immprovements that
have built up and made prosperous the vast and vari-
ous industries of our country.

The bill has for its manifest object to deprive the
honest inventor, whose labors have added to the well-
being of the whole people, of his remedy to recover
from the person who has willfully and knowingly
taken from him his property, that which the Constitu-
tion and the laws of the country say shall be his pro-
perty for a term of years. I say you prevent his re-
covering from the man who willfully and in violation
of the Constitution and the laws of the country takes
possession of his property and converts it to his own
uses. Pass this bill, and you authorize every man to
seize upon and convert to his own use the property of
his neighbor. The product of the brain and hands of
one of our citizens—if it is a new and useful improve-
ment in any art—is by law property -as much asa
horse or cow ; and the offense of taking the one with-
out compensation is as great as taking the other, and
is in conscience, and should be in law, as censurable.

This bill, if it should become a law, wipes out at one
stroke of the pen property rights of more than one
hundred millions of dollars in value. It is, in fact, im-
possible to calculate the mischief it will do. Ninetyper
cent of the present thriving industries of the country
are built upon inventions covered hy patents. ‘ But
then,” says some friend, ‘‘ we are being robbed by the
system.”

Mr. Speaker, I can show you, can demonstrate, that
instead’of that being true, this system has cheapened
every product that is used in the house, in the barn, in
the field, in the mill, in the shop, the forest, the factory,
and on the ocean. It has cheapened all the articles we
use. Instead of imposing burdens, it has scattered
blessings, and this covert attempt to steal the blessings
while destroying the source from whence they proceed
is utterly incdefensible. I wish I had time to examine
this bill in detailin order to show its enormities.

[Here the hammer fell.]

B>
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A Golden Nugget,

A COMFORTABLE LITTLE FORTUNE ALL IN ONE CHUNK.

There is at present on exhibition in Wells, Fargo &
Co.’s bank at San Francisco a bit of auriferous rock
that any individual might be glad to possess. It might
be a little cumnbersome as a ‘‘specimen ” scarfpin, but
when the wearer reflected that it was worth between
$6,000 and $7,000, he might be braced up to making the
extra exertion. The nugget is one of the finest ever
unearthed in California, both in size and richness. It
is irregular in shape, and abouat the size of an ordinary
Derby hat. That there is very little rock and a great
deal of gold in it may be determined by its weight,
which is 85 pounds troy. Quartz of this sort is usually
valued at $200 per pound, and, allowing the large mar-
gin of $1,000 for rock, the nugget would be worth
$6.000. The exposed rock and great gobs of gold that
hang out of its sidesso as to nearly hide all other compo-
sition, and make it appear almost as melted metal, are
not jagged or rough, but, on the contrary, are smooth
and polished in a manner that only water is capable of.
The proprietors of the nugget are Messrs. Hayes &
Steeleman, of Sierra City, and they have left it on ex-
hibition for a few days before disposing of it. At the
bank it attracts much attention, but the employes
could furnish no information concerning it beyond that
it came from Sierra County and near Sierra.—San
Francisco Examiner.

————
Preservation of Wood by Lime,

I have for many years been in the habit of preparing
home-grown timber of the inferior sorts of fir—Scoteh,
spruce, and silver—by steeping it in a tank (that is, a
hole dug in clay or peat, which was fairly watertight)
in a saturated solution of lime. Its effect on the sap-
wood is to so harden it and fill the pores that it per-
fectly resists the attacks of the little wood-boring bee-
tle, and makes it, in fact, equally as durable as the
made wood. I have a mill which waslofted with Scotch
fir prepared in this way in 1850, and it is in perfect pre-
servation. The timber is packed as closely as it will
lie in the tank, water is let in, and unslaked lime is
thrown on the top and well stirred about. Thereisno
danger that the solution will not find its way to every-
thing in the tank. I leave the wood in the solution
from two to three months, by the end of which timean
inch board will be fully permeated by it. Joists and
beams would, of course, take a longer time for satura-
tion ; but in practice we find that the protection afford-
ed by two to three months’ steeping is sufficient if the
scantlings are cut to the sizes at which they are to be
used.—Field.
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OUR BUILDING STONE SUPPLY.

Wehavereceivedfrom Mr. George
P. Merrill, of Washington, D. C.,
a valuable article upon the above

Scientific Qmevican,

subject, from which we derive the
following. The article in.full will
appear in an early issue of the
SCIENTIFIC AMERICAN SUPPLE-
MENT.

That upward of $25,000,000 is
invested in thestone quarries of the
United States is doubtless scarcely
realized by the majority of persons.
But from the tenth census it ap-
pears that during the year ending
May 31, 1880, there were in active
operation inthe United States 1,525
quarries of building and orna-
metal stones of all kinds, represent-
ing an invested capital of $25,415,-
497, and giving employment during
the busy season toupward of 40,000
men. The total product of the
combined quarries was 115,380,133
cubic feet, valued in the rough at
$18,365,0065.

Granites came first into use in

[January 8, 1887.

years the chief stone used in the
vicinity for foundations, steps, and
like purposes. Early in the present
century, however, granite began
to be brought into the city from
Chelmsford or Westford (Hitchcock
says the latter), and stone build-
ings became more conmmon,

In 1818-19, stone from the same
source was also shipped to Savan-
nah, Ga., for the construction of a
church at that place, but this also
was obtained largely from bowl-
ders, and such a thing as a perma-
nent quarry systematically worked
was almost unknown.

The demand for large quantities
of stone for the construction of the
Bunker Hill Monument caused the
opening of extensive quarries in
Quiney in 1825, and the construe-
tion of what has been called the
first railway in America to trans-
port the quarried material. From
this date the development of the
quarrying industry has gone on
constantly and rapidly.

this country, probably more on account of
their ready accessibility than from any desire
on'the part of the people for so refractory
a material, the matters of transportation
and cost of working being then as now the
controllingitemsindeciding what substances
were to be employed. As early as 1650, a
building long known as the ‘‘stone house
of Deacon John Phillips” was erected in
Boston from rough stone found in the imme-
diate vicinity or brought as ballast from
England. Another early stone building was
the ‘* Old Hancock House,” which was con-
structed from bowlders of Braintree (Quincy)
granite. Neither of these is now standing.
In 1749-54 Kings Chapel, which is still
standing on the corner of School and Tre-
mont Streets, was erected. This also was
of bowlders of the Quincy stone, and was a
seventy times seven days’ wonder to all who
beheld it. Considering the methods em-
ployed in getting out the stone, it was a
remarkable structure, for we are told that
the bowlders were broken by first heating
by fire, and then letting fall heavy iron
balls upon them from a considerable height.
Crude as was the method, the building still
stands in a better state of preservation than
many that have been erected since; and
singularly enough, the wonder does not
seem to have been that the stone could be
worked at all by these means, but rather
that enough good stone was obtainable,
and it was universally conceded that enough
more like it could not be found to build
another !

The granite bowlders dotting the Quincy
commons continued to furnish for many

QUARRIES OF FLYNT GRANITE CO., MONSON, MASS,

PORTLAND SANDSTONE QUARRI‘I‘J’SE—DSPLITTING OUT THE STONE WITH

ES,
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The Quincy granites are exceedingly tough
and hard, of a coarse texture, and deep blue
gray color; they give an appearance of pe-
culiar solidity and strength to all buildings
in which they are used, while the fact that
they admit of a high lustrous polish renders
them peculiarly adapted to the finer grades
of monumental and decorative work. For
the latter purposes they are coming more
and more in vogue, and appearances indi-
cate thet with present prices and tastes the
days of Quincy granite for merely rough
building purposes are over, and henceforth
it must be known more properly as an
ornamental stone.

Nevertheless,there are few stones that have
exercised a more pronounced effect upon
American architecture. In Boston alone,
out of the 312 buildings with exterior walls
constructed wholly or in part of granite,
162 are of the Quincy stone.

At about the date of the opening of the
‘ Bunker Hill Quarry ” at Quiney, a granite
quarry was also opened in the adjacent
town of Gloucester, a ‘‘town heretofore
noted only for its fishery interests,” and not
long after others were opened at Anisquam,
but which were soon after abandoned.
Quarries at Rockport just beyond Gloucester
were opened in 1827, and are now in a flour-
ishing condition, though the first year’s busi-
ness is said to have resulted in a net loss
of $15. The celebrated quarries at Bay
View, now the property of the Cape Ann
Granite Company, were opened in 1848.
This is now one of the best equipped in
all its appliances of any quarry in the coun-

(Continued on page 21.)
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DYNAMO ELECTRIC IGNITING MACHINE,

It is well known that the field magnet and armature
of a small dynamo electric machine may be quickly
brought to saturation; and that when the current is at
its maximum, the breaking of the circuit will cause the
extra current generated in the coils to be discharged,
either through the air at the point of rupture or
through a derived circuit connected with the terminals
of the field magnet. In the machine here illustrated
this fact is taken advantage of, and also the fact that

SMITH’S DYNAMO ELECTRIC IGNITING MACHINE,

an accelerated motion of the armature is more effective
in bringing the field magnet and armature to magnetic
and electric saturation than a uniform rotation of the
armature. The field magnet and armature—which is
preferably of the Siemens I type—are of the usual con-
struction. Mounted upon that end of the armature
shaft opposite the commutator is a pinion, with which
engages a rack bar passing through the top of the cas-
ing supporting the machine and extending downward
toward the bottom. The upper end of the bar-is pro-
vided with a handle, between which and the top of the
casing a pin is inserted in the bar and allowed to
projeet a short distance upon each side.

When the handle is raised in operating the machine,
the pinion is rotated on the shaft without turning the
armature, the clutch connection between the pinion
and armature permitting of this action. When the
rack bar is pushed down, a quickly accelerated rotary
motion is imparted to the pinion, and the armature is
rotated between the poles of the field, generating a cur-
rent, which is so conducted that very little of it passes
through the external or derived circuit, on account of
its comparatively low electromotive force and the high
resistance of the circuit. The current increases rapidly
as the rack bar descends, and charges the armature
and field to saturation. Just before the bar reaches
the limit of its travel, its pin strikes a spring key secur-
ed to the top of the casing, and breaks the electrical
connection at the instant the maximum of current and
of magnetization of the field magnet is reached, so that
the extra current flowing from the winding of the field
and armature is compelled to pass through the exter-
nal circuit, and thus heat the wires of the fuses includ-
ed in that circujt, causing their explosion. The high

electromotive force of the extra current enables it to

readily pass through the external circuit, whose great
resistance prevents the passage of the normal current.

This invention has been patented by Mr. H. Julius
Smith, of Mountain View, N. J.

IMPROVED HOPPER DREDGER.

There is now being completed on the River Cart, at
the works of Messrs. William Simons & Co., Ren-
frew, a 1,000 ton hopper dredger for the corporation of
Bristol, to be used for dredging the River Avon. This
fine dredger is of quite a peculiar type. It is built of
steel, of light draught, broad beam, and great carry-
ing capacity. In order to avoid the necessity of cant-
ing in the river, the vessel is fitted with twin screws,
fore and aft, or four in all, and is provided with three
rudders, two aft and one forward. The prinecipal di-
mensions are: Length, 218 ft. ; beam, 43 ft. ; depth, 17
ft. There are three hoppers amidships, capable of con-
taining 1,000 tons of dredgings.

The propelling machinery consists of two independ-
ent sets of triple-expansion engines, which will work
up to 1,300 horse power. A compound auxiliary engine
is used to work the bucket ladder and other gearing
when the main engine is not in use. The boilers, three
in number, are double furnaced, and are of mild steel.
The furnaces are corrugated. The boilers are intended
to work at 150 1b. pressure. The bucketladderis fitted
upou Messrs. Simons’ patent traversing arrangement,
by which the ladder is supported upon a horizontal fore
and aft frame. By means of this frame, the latter can
be projected beyond the stern of the dredger, so that a
bank may be cut into by the buckets, and the vessel
thus enabled to ‘excavate its own flotation. The tra-
versing gear is so arranged that it can be operated at
any desired speed, and thrown promptly out of gear
when required. The buckets are capable of raising 500
tons of dredgings per hour, and can dredge to a depth
of 36 ft. below the surface of the water. The other ap-
pliances on board are similar to those fitted by Messrs,
Simons on the vessels of the hopper barge type which
they have recently built.

Messrs. Simons were the first to introduce the com-
bined hopper and dredger. The first vessel of this type
was built in 1872, for the Canadian Government. Since
then, Messrs. Simons have constructed twenty-four
vessels of the same character, ranging in capacity from
200 to 1,300 tons. The advantages claimed for the hop-
perdredgerare that it unites in one vessel the capacities
of a dredger, barge, attendant tugs, ete. A single crew
is, therefore, able to perform the work of several.

According to a log recently published of the per-
formances of an 850 ton hopper dredger supplied by
Messrs. Simons to the Belfast Harbor Commissioners,
the following were the results : 14,450 tons of free sand
and clay were dredged and deposited at sea, at a dis-
tance of ten or twelve miles, in seventy-four hours and
five minutes of engine time, at a cost for both opera-
tions of under one penny per ton for working expenses.
It is calculated that the working expenses of the
dredger which we illustrate this week will approxi-
mate to these figures.—Industries.

—_— et e———

Soldering Copper.

A practical smith says in one of our contemporaries
that when copper is soldered and the solder to be col-
ored like the surrounding copper, this can be done by
moistening the solder-with a saturated solution of vit-
riol of copper and then touching the solder with an
iron or steel wire. A thin skin of copper is precipitat-
ed, which can be thickened by repeating the process
several times. If a brass color is desired, a saturated
solution of one part of vitriol of zinc and two parts of
vitriol of copper is used on the previously coppered sol-

der and the latter rubbed with a zine wire. To gild
the soldered spot, it is first coated with copper in the
manner indicated above, and then with gum or isin-
glass and powdered with bronze powder. A surface
is obtained which, after drying, can be very brightly
polished.

WAVES UTILIZED TO PUMP WATER.

I send herewith a description of a wave-operated
force pump I constructed last sumimer, to supply my
cottage with water, at Thousand Island Park, St. Law-
rence River, N. Y. The water was delivered through
a three-quarter inch pipe, 200 feet, with 40 feet eleva-
tion to tank. The power was obtained from the mo-
mentum of the waves, which proved ample.

The first method by which I endeavored to obtain
the power was by a float upon the water, which ope-
rated beautifully when detached, but when required
to work, very little power was developed. I then
hung a shaft, about six feet long, from supports an-

HOW TO RUN A PUMP BY WAVE FORCE.

chored in cribwork, as shown in the sketch, and
from the shaft suspended three arms, three feet long.
Suspended from the end arms was a plank trough,
six inches wide. Practically, the apparatus represent-
ed a six foot wheel, like the paddle wheel of a steam-
er, with barely one bucket, and that having a trough-
like section. A cross arm at right angles projected
from the central arm, to which was attached the
pump. The incoming wave would impart its force
or momentum to the swinging pendulum, carrying it
much or little, acecording to the size. It was a sur-
prise to see how small waves could do work; that is,
little swells, which would swing the bucket but a few
inches, would deliver a corresponding ammount of water,
frequently in drops, rather thanin a stream. Another
lesson was learned by constructing the bucket eleven
inches wide. At first, when.a stream came sufficient
to fill the bucket, there was not only a large waste of
power, but great danger of destruction of the ma-
chine. Six inches proved to be the best width. For
increase of power, increase in length is preferable. I
am well aware that such apparatus might not be as
practical as a windmill where heavy seasare liable to
occur, as the construction of the piece to stand the
shocks would be expensive. In this experiment the

cost was not one-quarter that of a windmill, while the
apparatus was out of sight.

S. B. PALMER.

® 70

20 20 i 4 & 70
B s e e S T e ey s

SCALE OF FFET

&
E=

8o Bo ‘f? 7774

ONE THOUSAND TON FOUR-SCREW HOPPER DREDGER.
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SAFETY LOOP FOR HARNESS CHECKS,

This loop is used on the check rein, and engages
with the water hook on the saddle. Itisso constructed
that it cannot become detached from the hook by the
working or throwing of the horse’s head. The loop is
composed of a core or body part, of rigid material, and
a covering either of leather stitched over it or of rub-
ber moulded to it. This covering is provided with a
small projection on its inner front side, which forms a
flexible tongue, arranged so that when the loop is en-
gaged with the hook the tongue is turned upward, so as
to bear against the hook. This will prevent the re-

DENNIS* SAFETY LOOP FOR HARNESS CHECKS.

moval of the loop, the tongue preventing it from pass-
ing over the usual thickened outer end of the hook.
‘When unchecking the horse, the holding tongue will
be flexed in a reverse direction, out of line with the
loop, which can then be readily removed from the
hook.

This invention has been patented by Mr. E. K.
Dennis, of New Bedford, Mass. ]

FERTILIZER DISTRIBUTER.

This distributer is so constructed that the discharge
opening can be closed, the stirring mechanism thrown
out of gear, and the plows raised from the ground by
operating a single lever; all these parts can be re-
turned to working positions by operating a treadle
which can be readily adjusted to discharge more or
less fertilizer to the acre. To the wheels are pivoted
pawls which engage with ratchet wheels on the axle,
so that the latter will be revolved only during the
forward movement of the wheels. A furrow is opened
to receive the fertilizer by a double mouldboard plow
whose standard is secured to the cross bar of a U-
shaped frame hinged to the side bars of the main
frame. To the hinged frame is attached the end of a
chain leading to a pulley secured to a lever the rear-
ward movement of which raises the plow from the
ground. The hopper is made funnel-shaped, and has
a rectangular opening in its bottom, through which
the fertilizer is pushed by radial fingers attached to
the axle. Two parallel plates, Fig. 8, are so arranged

as to regulate the size of the discharge opening. The
plates are operated by means of a cord attached to the
chain, so that the movement of the lever to raise the

VAN SICLEN’S FERTILIZER DISTRIBUTER.

plow will also close the plates and stop the discharge
of the fertilizer. To the opposite sides of the lower end
of a vertical shaft revolving in bearings in cross bars
attached to the hopper are secured arms, which keep
the fertilizer in the lower part of the hopper stirred
up so that it will be fed out evenly by the fingers. As
the fertilizer falls through the discharge opening it
falls upon a pyramid-shaped divider, Fig. 2, by which
it is separated, to prevent it from falling to the ground
in bunches. The fertilizer is mixed with soil in the
bottom, of the furrow by a plow made with wings upon
each side; this plowcan be adjusted to workat any

desired depth in the ground. A channel is opened in
the mixed soil and fertilizer by a small double mould-
board plow. These plows are also raised from the
ground by the lever. To the forward part of the side
bars of the main frame is attached a eross bar, whose
ends project beyond the wheels; the ends of this bar,
which can be extended more or less as the desired dis-
tance apart of the rows may require, carry small
marking plows. Arranged so as to fall in the furrow
in the rear of the center plows is a conically pointed
marker of sufficient size and weight to form holes to
receive the potatoes to be planted. The marker is
operated by a cam wheel having such a number of
cams as will cause the marker to form holes at the
proper distances apart.

This invention has been patented by Mr. James Van
Siclen, of Jamaica, N. Y.

—_—  ——tter—
A Notable Storm.

At a recent meeting of the Royal Meteorological So-
ciety, a paper was read on the gale of October 15-
16, 1886, over the British Islands, by Mr. C. H. Hard-
ing. The storm was of very exceptional strength in
the west, southwest, and south of the British Islands,
but the principal violence of the wind was limited to
these parts, although the force of a gale was experi-
enced generally over the whole kingdom. By theaid
of ships’ observations, the storm has been tracked a
long distance out in the Atlantic. It appears to
have formed about 250 miles to the southeast of New-
foundland on the 12th, and was experienced by many
ocean steamers on the 13th.

When the first indication of approaching bad
weather was shown by the barometer and wind at
our western outposts, the storm was about 500 miles
to the west-southwest of the Irish coast, and was ad-
vancing at the rate of nearly 50 miles an hour. The
center of the disturbance struck the coast of Ireland
at about 1 AM. on the 15th, and by 8 AM. was
central over Ireland. The storm traversed the Irish
Sea, and turned to the southeast over the western
Midlands and the southern counties of England, and
its center remained over the British Isles about 34
hours, having traversed about -500 miles. The storm
afterward crossed the English Channel into France,
and subsequently again took a course to the north-
eastward, and finally broke up over Holland. In the
center of the storm the barometer fell to 285 inches;
but, as far as the action of the barometer was con-
cerned, the principal feature of importance was the
length of time that the readings remained low.

At Geldeston, not farfrom Lowestoft, the mercury
was below 29 inchés for 50 hours, and at Greenwich
it was similarly low for 40 hours. The highest re-
corded hourly velocity of the wind was 78 miles,
from northwest, at Scilly on the morning of the 16th ;
but, on due allowance being made for the squally
character of the gale, it is estimated that in the
squalls the velocity reached for a minute or so the
hourly rate of about 120 miles, which is equivalent
to a pressure of about 70 pounds on the square foot.
On the mainland the wind attained a velocity of about
60 miles an hour for a considerable time ; but, with-
out question, this velocity would be greatly exceeded
in the squalls. In the eastern parts of England the
velocity scarcely amounted to 30 miles in the hour.
The force of the gale was very prolonged.
At Secilly the velocity was above 30 miles
an hour for 61 hours, and it was above
60 miles an hour for 19 hours, while at
Falmouth it was above 30 miles an hour
for 52 hours.

The erratic course of the storm and its
slow rate of travel while over the British
Islands were attributed to the presence
of a barrier of high barometer readings
over Northern Europe, and also to the
attraction in a westerly direction, owing
to the great condensation and heavy rain
in the rear of the storm. The rainfall in
Ireland, Wales, and the southwest of
England was exceptionally heavy.
the neighborhood of Aberystwith the fall
on the 15th was 3'83 inches, and at seve-
ral stations the amount exceeded 2 inches.
Serious floods occurred in many parts of
the country. A most terrific sea was also
experienced on the western coasts and
in the English Channel, and the number
of vessels to which casnalties occurred on
the British coasts during the gale tell
their own tale of its violence. The total number of
casualties to sailing vessels and steamships was 158,
and among these were five sailing and one steamship
abandoned, five sailing and one steamship foundered,
and forty-two sailing and two steamships stranded.
During the gale the lifeboats of the Royal National
Lifeboat Institution were launched fourteen times,
and were instrumental in saving thirty-six lives.

- —t—r—

THE total number of visitors to the Colonial Exhibi-
tion, London, recently closed, was 5,550,749, and the
average daily attendance was 33,846.

© 1887 SCIENTIFIC AMERICAN, INC.
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AX WITH DETACHABLE BLADE,

This ax is provided with a detachable blade which
can be renewed when worn or destroyed, thus saving
the expense of a new ax, otherwise necessary. The
body of the ax is formed with a transverse groove and
a deeper slot at right angles thereto, to receive a corre-
sponding tongue and projection or tenon on the de-
tachable bit, the parts being rigidly united by a bolt
passing transversely through the body and the extre-
mity of the tenon. The advantages of this construc-
tion consist in its great simplicity and consequent

GOODIER’S AX WITH DETACHABLE BLADE.

cheapness, resulting from the facility with which the
parts can be made, the close-fitting joints secured, and
the easy detachability of the parts, a single bolt alone
having to be removed to permit the withdrawal of the
blade.

This invention has beenpatented by Mr. Nicholas
Goodier, of Dardanelle, Ark.

Steaming vs. Fumigating.

A correspondent of The Garden directs the attention
of plant growers and orchid growers to the advantages
of the practice of boiling tobacco juice in houses for
the destruction of insects over the old practice of fumi-
gating. One great advantage is that the steam does
not scald nor discolor the most tender foliage nor the
most delicate flower ; that it can be done without pre-
vious preparation, . e., drying the foliage, etc.; and
that the operator can walk about in the house if neces-
sary during the operation.

REPAIRING RAILS.

When railroad rails are battered and worn by use,
they are generally removed and the worn portion cut
away, thereby shortening the rail and necessitating
the relaying of the track. The design of this inven-
tion, which has been patented by Mr. George Stratton,
of Plainview, Minn., is to repair the rails without re-
moving them from the roadbed, and to provide a
rail end better adapted to withstand the wear than
the end of the ordinary rail. The end of the rail is
cut away so as to form rabbets, leaving a tongue in
themiddle of the head. The tongue is then cut trans-
versely, so as to leave a lug. The end is then fitted
with a cap made of steel of superior quality, hardened

o
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STRATTON’S DEVICE FOR REPAIRING RAILS.

and tempered to enable it to withstand the wear to
which it is subjected, and secured in place by rivets
or bolts. The tongue being received in a correspond-
ing groove in the cap prevents the latter from mov-
ing laterally, while the lug prevents end motion.
The end may be milled away to leave a T-shaped
tongue, which is received in a recess in the cap. At
the ends of the recess are holes to receive rivets
whose L-shaped heads engage the tongue. The rivets
are upset so as to thoroughly fill the holes, and are
finally riveted down in the countersunk upper ends of

the holes.
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OUR BUILDING STONE SUPPLY,
(Continued from page 18.)
try. The material, of which there is an annual output
valued at nearly a quarter of a million dollars, is coarse,
but exceedingly strong, and of a blue gray or greenish
color.

In the Hallowell granite quarries, situated some
two or three miles out of the town, the rock
lies in the form of huge imbricated sheets of all thick-
nesses up to eight or ten feet. So slightly do they ad-
here to one another that it is but necessary to free the
stone at the sides by a few drill holes and blasts to ob-
tain blocks of almost any required size. The material
is almost white in color and of so fine and even a grain
that it can be utilized for all manner of constructive
purposes, excepting, perhaps, interior decorative work.
One can but experience a feeling of surprise on passing
into the companies’ shops to find himself surrounded on
all sides by sculptors of American, Spanish, and Italian
nativity busily engaged in reproducing from plaster
models by dint of hammer and chisel a great variety of
imitative forms, not of course excepting the winged
figures which in our youth and ignorance of the possi-
bilities of anatomy we have been taught to suppose
represent the future forms of those who are sufficient-
ly good in this world to be rewarded in the next.

To Maine belongs the credit of producing the only
red or pink granitethat can at all successfully compete
in our markets with the imported Scotch granites or
those from the Bay of Fundy, New Brunswick, though
excellent varieties for general building, and which are
used to a less exfent, occur in several other States.

The celebrated Concord, N. H., granites are from
quarries in the iinmediate vicinity of the city from
whence they derive their commercial name, and are
quarried to the value of some $200,000 annually. This
stone closely resembles that of Hallowell, Me., and is
used for similiar purposes. Although popularly known
as the Granite State, New Hampshire ranks but fifth
as a granite producer, being preceded by Maine, Mas-
sachusetts, Rhode Island, and Connecticut. Granites of
excellent quality also occur in the Arche&an formations
of the Appalachian system as far south as northern
Georgia, though they are nqw but little quarried.
Near Richmond, Va., occurs an excellent bed of this
stone, which furnished the material for the State, War,
and Navy department buildirigs 'in Washington.

Ever since the discovery of the wonderfully beautiful
effects produced in marbles by the early seculptors and
decorators, these stones appear to have been regarded
by the people at large with a sort of veneration
amounting in some cases almost to fetichism; and any
stone to which the name is now applied seems generally
accredited with possessing all the qualities of beauty
and excellence of those first used. This is, however,
far from the case ; and while the name includes stones
of rare beauty, it is also made to cover others suitable
only for general building purposes, and which are per-
haps poor at that.

From a scientific standpoint, there is no difference
between a marble and ordinary limestone or dolomite,
the rocks having precisely the same composition and
origin, but one possessing such color and structural
peculiarities as render it desirable for ornamental or
decorative work, while the other through the lack of
these same qualities i$ relegated to the-more ordinary
purposes of general construction.

Of the $2,000,000 worth of marbles anuually pro-
duced in the United States, more than one-half is from
quarries in Vermont, and the remainder nearly alto-
gether from Massachusetts, New York, Pennsylvania,
Maryland. and Tennessee. The material is imported
to the value of about $600,000 annually, the supply
coming largely from Italy, though smaller amounts are
brought from France, Belgium, Portugal, Egypt, and
Algeria.

The narrow belt of limestone from whichisobtained
the supply of Vermont marble extends from a point
beyond the Canadian line throughout the entire length
of the State, and thence through western Massachu-
setts and Connecticut to Long Island Sound. Since
early in the present century numerous quarries have
been opened along this belt, but at the present writing
the most extensive lie within the limits of the little
village of West Rutland, cozily nestling among the
green hills of central Vermont. The quarries them-
selves, to which the village owes its entire business
prosperity, lie along the western base of a low range of
hills, which, to the ordinary observer, give no sign of
the vast wealth of material concealed beneath their
gray and uninteresting exteriors.

In the quarry the stone is found in layers from two
to four feet in thickness, often mottled and streaked,
and varying in color from pure white to deep blue
gray and almost black. These layers, instead of lying
horizontally one upon another, are at the surface steep-
ly inclined and almost on edge, so that the same
quarry at the same time may be producing marbles of
half a dozen grades of color and quality.

In quarrying, the best beds are selected, and upon
their upturned edges excavation is commenced ; first
by blasting, to remove the weathered and worthless
material, and afterward by cbanneling, drilling, and
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wedging, no powder being used lest the fine, massive
blocks become shattered, and rendered unfit for use.
The quarry thus descends with almost perpendicular
walls to a depth of sometilmes more than 200 feet,
when the beds are found to curve, and pass under the
hill.

The descent to the bottom of the pit is by means of
numerous flights of wooden and suspiciously shaky-
looking steps, bolted to the quarry wall. At the bot.
tom, everything is cold and dripping wet, and the
atmosphere of that heavy feeling that can be described
only by the suggestive word dank.

Steam channeling machines moving slowly back and
forth over their narrow roadbeds spitefully strike up-
on the rock clanging blows with long chisels, which
rapidly produce deep grooves some two inches in width
and of any desired depth up to several feet. Closely
after these follow the gadding machines, which drill
or bore circular holes along the bottom and sides of the
blocks, into which wedges are introduced and the stone
split from its bed. The Wardwell channeling machine,
which is the one most commmonly in use, cuts a continu-
ous groove at the rate of 75 to 150 square feet per day,
thus doing the work of from 25 to 50 men by the old
hand process. As the expense of operating the machine
isonlyabout $10 per day, the advantages of this method
are obvious. Itis claimed for the diamond gadder that
it will do its work at the rate of 180 feet a day in rock
of as soft and even a texture as marble. By the old
hand methods, 12 feet was considered a fair day’s work.
Three men are required for each channneler and two
for each gadder, while a large force is employed in
handling the loosened blocks and preparing the way for
the machines.

In spite of their threatening aspect, accidents at the
quarries are, we are told, very rare. Nevertheless, it is
with a feeling of relief, as well as one of weakness at
the knees from continuous climbing, that we find our-
selves once more on the surface, and breathing the dry,
pure air which comes wafted gently down the valley.

The marbles of New York are also largely suitable
only for general building, owing to this same defect.
Two varieties from Chazy and Plattsburg, in Clinton
County, are, however, notable exceptions. In these the
process of metamorphism has not been carried to the
same extremes as in the Vermont stone, and the
resultant effects of pink and red fossil shells embedded
in a gray and reddish background are very pleasing.
Under the names of ‘ Lepanto” and ** French gray,”
these stones are now in the market, and, with the ex-
ception of those of Tennessee, have been more used for
furniture and interior decorations than any other
American marble.

The finest marble for general decorative work which
the country yet affords is undoubtedly that of Haw-
kins and adjacent counties in eastern Tennessee.
Since its first introduction into the Capitol building at
‘Washington, this stone has been a universal favorite,
and justly so. In colors varying from light pinkish,
mottled with white, through all shades to deep
chocolate red, it offers sufficient diversity to suit the
most fastidious, while the closeness and compactness
of its texture, with almost absolute freedom from
flaws, renders the production of larger surfaces, with-
out recourse to the process of filling, than is possible
in any other marble, native or foreign, with which the
author is acquainted. ’

One of the most unique marbles in this country is
found in the beds of Devonian limestone near Charles
City, Iowa. The rock is of exceedingly fine and compact

‘texture, non-crystalline and full of fossil shells and

corals. The colors are dull, varying from light drab to
brownish, but it acquires a smooth surface and quite
uniform polish, showing to beautiful advantage the

fossil remains, often six or ten inches in diameter, firmly | .

embedded in the fine drab ground-mass.

Of limestones other than marbles, stones used only
for general building, but which, owing to color and
lack of polish, are unsuitable for decorative work, we
have time and space to notice only the fine grained,
light colored varieties of Indiana, Illinois, and Ken-
tucky. These are often oolitic in texture, and vary
from almost white through dull cream color to drab.
The evenness of the grain of these stones, their softness,
and at the same time toughness, render them adapted,
in a remarkable degree, to general building and highly
carved work, especially for country residences, and in
cities where there is but little smoke or gaseous ex-
halations from manufactories.

The quarrying of sandstone, or freestone, as it is so
often called, appears to have begun with the itinerant
working of the extensive beds of Triassic brownstone
in the vicinity of Portland, Connecticut.

The present industry is comprised in three large
quarries, extending from a point near the ferry north-
ward along the river for some three-fourths of a mile.
These vary from 50 to 150 feet in depth, and their total
yield of stone of all grades, during the time of their
operation, has been roughly estimated at 4,300,000
cubic feet.

The total product of the three quarries for this year
was 781,600 cubic feet, valued at not less than $650,000.
In their present condition, the approaches to these

© 1887 SCIENTIFIC AMERICAN, INC.

21

quarries are more interesting than beautiful. The
ground is strewn with huge blocks of stone, about and
among which swarm the busy workmen and the ever-
present small boy and omnivorous goat. The beds of
stone lie nearly horizontal; and in quarrying, a
natural point face is often selected as the quarry wall,
which is followed down to any practicable depth, leav-
ing thus an absolutely perpendicular wall on three
sides, from 100 to 150 feet in height. The fourth side is
usually less abrupt, allowing passageway for teams
and workmen. In getting out stone, large masses of
several hundred tons weight are first loosened from
their bed by means of blasting, the drill holes being
sometimes twenty feet in depth, ten inches in diame-
ter, and charged with from twenty-five to seventy-five
pounds of powder. These large blocks are then broken
up by cutting, with picks, long grooves, into which
iron wedges are inserted at intervals of a few inches
from one another. Workmen armed with heavy ham-
mers then pass along this line, dealing telling blows
upon the wedges, until the stone yields to the strain,
and falls apart. The blocks are then attached to a
steam windlass and drawn to the surface.

Very little of the stone is dressed at the quarries,
nearly all being shipped in the rough to New York and
other large cities, where it is worked up as occasion
demands.

Massachusetts, New Jersey, Pennsylvania, and
Maryland also furnish large quantities of this ma-
terial, while the deep blue gray ‘‘ bluestones” or flag-
stones of New York and Pennsylvania, and the * Euclid
bluestones ” and ‘‘ Berea grits” of Ohio, are almost
too well known to require especial notice. The first
mentioned of these are found in New York State, in a
comparatively narrow belt west of the Hudson River,
mainly in Albany, Greene, and Ulster Counties, and
belongs geologically in great part to the Hamilton
group of the Devonian formmations. But one of the
most important sandstones at the present day is
that known as the Berea grit, or more popularly per-
haps the Ohio freestone of Ohio.

This stone occurs in beds from ten to seventy-five
feet in thickness and occupying a belt of country ex-
tending from the southeastern corner of Ashtabula
Couanty westward into Erie County, and then south-
ward to the Ohio River. In quantity, it is needless to
say it is inexhaustible. In color it is light, almost
buff, of fine and even texture, and soft enough to
work readily and evenly in any direction. It is by
far the most common sandstone now in use, both for
general building and for trilnming purposes, in the
United States.

The Flynt Granite Company was established in 1839,
and has been in successful operation up to the pres-
ent time. The extensive quarries, located at Monson,
Mass., yield a granite in which mica is replaced by
hornblende, as in the Quincy and Rockport granites.
The stones are, therefore, much less affected by chemi-
cal agents than those in which mica is present, while
the uncommonly small percentage of the alkalies,
soda and potash, both in the light and dark varieties,
greatly increases the power of resisting atmospheric
influences. The iron in these granites is in the form
of magnetic oxide, which is unchangeable. Those
constituents which favor disintegration are present in
such unusually small proportion that these granites
should remain practically unchanged for an indefinite
length of time, and they are, consequently, pecu-
liarly well adapted for building purposes.

—_—_— -t —
Two Men on the Foot Plate,

‘““There can be no doubt that the presence of two
men on the foot plate, each having the glass gauge
in full view, is a great safeguard against low water.
The regulation of the feed must then be left
entirely in the hands of one man, and if he commits an
oversight, and allows the water to get too low, the other
man cannot so clearly see and correct the mistake.”—
Ratlroad Gazette.

Our esteemed contemporary appears to be in error.
No experienced fireman would think of trying a gauge
cock, touching a throttle, or criticising or offering ad-
vice to his engineer. The etiquette of the foot board
makes the engineer supreme, while he is running his
engine, in all that pertains to its management, and for
any one to offer him advice then is to assume he does
not understand his business. Thisisthereason ¢ trav-
eling engineers” do not get better results, and why
they tend to disorganize and cause trouble in many
cases, as engineers will frequently quit the road before
they will submit to be dictated to by another engineer.
‘What chance, then, does the Gazette suppose a fireman
would stand in ‘‘ assisting” his engineer by trying his
water ? The writer once saw anew, but ** fresh, ™ fire-
man knocked senseless with a copper hammer in the
hands of the engineer, because the fireman observed,
“ Jim, your water is getting low, isn’t it ?” and at the
same time trying a gauge cock.

Many glass gauges on locomotives have a brass tube
around the glass, with a narrow slit in it toward the
engineer only, thus cutting off the fireman’s view of
the water, unless he gets over on the engineer’s side to
see it.
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NEW STEAM FIRE ENGINE,

The illustration below represents the latest design of
steam fire engine supplied by Messrs. Shand, Mason &
Co. to the Metropolitan Fire Brigade, London, and
combines various improvements made in accordance
with the desires of the chief officer, being specially
adapted to suit the many varying circumstances under
which a fire engine has to work in London. The chief
aim in these improvements has been tomakean engine
of great power, to simplify the working parts, and to
add to this strength and lightness. Within the last
few years these engines have beenimproved by increas-
ing the area of the steam cylinder and the valve area
of the pump, thus obtaining a larger delivery of water
at a higher pressure. Lubricating apparatus has been
added, which lubricates the whole of the working
parts from one oil box. The mode of feeding the boiler
by means of feed pump and injector has been simplified
and improved in a manner which will probably become
the standard for this important part of steam fire en-
gines of this type. As regards the boiler, additional
heating surface has been provided to suit the increased
power of the engine. The boiler fittings have been en-
tirely rearranged and index plates provided, showing
thefireman the positions of the important parts of the
interior of the boiler.

The boiler has a pair of lock-up safety valves, which
relieve all excess of pressure on an increase of but a
few pounds above the blowing-off pressure. A useful
addition is the blast regulator, which increases or di-
minishes the power of the draught caused by the main
exhaust in accordance with the desired intensity of the
fire. In order to keep down the weight of the engine,
steel is used wherever possible. Various
other details have been added with the ap-
proval of the brigade authorities, and the
best proof of the estimation in which these
engines are held is the fact that out of
forty-six steamers belonging to the brigade,
thirty have been supplied by
Shand, Mason & Co., all of which,
with a few exceptions, are of the
type of which the engraving shows
the most improved form. — Engi-
neertng.

—_——r e ————
The Severn Tun=
nel.

Thisstupendous
work, which has
entailed an outlay
of upward of
£2,000,000, was
opened for the lo-
cal passenger traf-
fic between Bris-
tol and South
Wales on the 1st
instant, the first
through service
having been de-
ferred till the
double line is
completed be-
tween Pilning
and Bristol. The
length of the tun-
nel is 414 miles, of
which 2l4 miles
are beneath the
bed of the river,
with a minimum
cover between the
crown of the tun-
nel and the water
of 45 ft., and a
maximum of 100
ft. With the exception of a short length, the under
river passage, which is 26 ft. wide and 20 ft. high, has
been bored through hard sandstone, conglomerate,
red marl, and new red sandstone, dynamite and tonite
being used for the blasting, and the holes being made
by rock-drilling machines worked by compressed air,
the cost of this work being roughly estimated at £100
a yard. The work was carried on night and day, the
electric light being used.

The tunnel throughout is lined with Staffordshire
and other vitrified brick, set in cement to a thickness
of 8 ft. in the crown of the arch, near the river bed de-
pression, this thickness being graduated off to2 f{. 3
in., as the gradient rises one in ninety on the Mon-
mouthshire side, and onein a hundred on the Glou-
cestershire side. Four times have the works been flood-
ed during thelast fourteen years. In1879a greatspring
was tapped, and the whole of the workings were inun-
dated. Sir John Hawkshaw was then appointed en-
gineer in chief ; and, acting in conjunction with Mr.
Charles Richardson and Mr. T. A. Walker, who took
the contract, cleared the works with heavy pumping
machinery.

In 19881, when the junction between the headings was
within a month or two of being made, the water came
in from the river bed in a depression, and mastered the

pumps. The depression was filled in with clay puddle
in bags, and the junction of the headings was effected
in September, 1881, the two meeting within three
inches. In October, 1883, the spring which had flooded
the tunnel in 1879 was again tapped, and the water
poured in at the rate of 27,000 gallons per minute, and
again flooded the working. Fourmore powerful pumps
were erected, and the works were again cleared. In
the same month the works on the Monmouthshire side
were flooded by a huge tidal wave, which poured down
the Marsh shaft, and imprisoned fifty men, three of
whom lost their lives. To prepare the tunnel for the
passenger traffie, a Guibal fan, 40 ft. diameter, and
capable of discharging 240,000 cubic feet of air per min-
ute, has been erected, and there is on the site pumping
power sufficient to raise 26,000,000 gallons of water per
day.—Industries.
—_— Bt~
Struts and 'Ties in Carpentry.

It depends entirely on the position of the pieces in
respect to their points of ultimate support, and of the
direction of the external force which produces the
strains, whether any particular piece is in a state of

B
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LATEST ENGLISH STEAM FIRE ENGINE.

extension or of compression. The knowledge of this
circumstance may greatly influence us in the choice of
the construction. In many cases we may substitute
slender iron rods for massive beams, when the piece is
toactthe part of a tie. But we must not invert this
disposition ; for when a piece of timber acts as a strut,
and is in a state of compression, it is next to certain
that it is not equally compressible on its opposite sides
through the whole length of the piece, and that the
compressing force on the abutting joint is not acting
in the most equable manner all over the joint. A very
trifling inequality in either of these circumstances (es-
pecially in the first) will compress the beam more on
one side than on the other. This cannot be without
the beam’s bending and becoming concave on that side
on which it is most compressed. When this happens,
the frame is in danger of being crushed and soon go-
ing toruin. It is, therefore, indispensably necessary
to make use of beams in all cases where struts are re-
quired of considerable length, rather than of metal rods
of slender dimensions, unless in situations where we
can effectually prevent their bending, as in trussing a
girder internally, wherea cast iron strut may be firinly
cased in it, so as not to bend in the smallest degree. In
cases where the pressures are enormous, as in the very
oblique struts of a center or arch frame, we must be
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particularly cautious to do nothing that can facilitate
the compression of either side. No mortises should be
cut near to one side; no lateral pressures, even the
slightest, should be allowed to touch it. We have seen
a pillar of fir 12 inches long and 1 inch in section, when
loaded with three tons, snap in an instant when pressed
on one side by sixteen pounds; while another bore
four and a half tons without hurt, because it was in-
closed (loosely) in a stout pipe of iron.—Z7he Architect,
London.

Useful Facts for Steam Users,

The following figures, taken from the Liverpool Jour-
nal of Commerce, will be found of use for ready refer-
ence in calculating the amount of fuel used, saved, or
wasted by an engine or boiler in the usual working
year of 300 days of 10 hours each, and also in a work-
ing year of 300 working days of 24 hours each, such as
is the customary run of establishments working 144
hours per week. Each pound of coal per hour per
horse power amounts in 300 10-hour days to 1-33928
gross tons of 2,240 pounds each, and in 300 24-hour days
to 3-21428 gross tons. Each half pound of coal per hour
per horse power is 066964 gross ton per year of 300 24-
hour days. Each quarter pound of coal per horse
power is 0'23482 gross ton per year of 300 10-hour days,
or 0°80357 gross ton per day of 800 24-hour days. Each
eighth pound of coal per
hour per horse power is
016741 gross ton per year
of 300 24-hour days.

The gress ton of 2,240
pounds avoirdupois s
given in these calculations.
To reduce gross tons of
2,240 pounds to net tons of
2,000 pounds, multiply by
1-12 or divide by 0'8928,
whichever is more conve-
nient; and conversely, to
reduce net tons of 2,000
pounds to gross or legal
tons of 2,240 pounds, divide
by 1'12 or multiply by
08928, according to con-
venience. In the applica-
tion of the foregoing fig-
ures, suppose a condens-
ing steam engine to de-
velop 175 horse power with
forty pounds ini-
tial pressure
aboveatmosphere
with a coal con-
sumption of 3}
pounds per hour
per horse power,
and that by in-
creasing the ini-
tial pressure to 50
pounds by the
gauge the work
was 185 horse
power,with a coal
consumption ot

2% pounds per
hour per horse

power, the saving
per year of 300
10-hour days is
066964 gross ton
for each horse
power, or 6 66964
= 1262834 gross
tons, and the sav-
ing per year of
300 24-hour days
is 160,714 X 185 20732 gross tons.

——— e —

The Purity of Mid-Atlantic Air.

In the course of an address on the action of miecro-
organisms on surgical wounds, Prof. F. S. Dennis, of
New York, states that during his last trip across the
Atlantic he inade some experiments to test the purity
of the air about 1,000 miles from land. He employed
capsules of sterilized gelatine, and exposed them for
fifteen minutes. One capsule was exposed in the state-
room upon the main deck of the steamer. Within 18
hours over 500 points of infection had developed. Two
capsules exposed in a similar manner in a cabin on the
promenade deck, where the circulation of air was free,
showed five or six points of infection each ten days
afterward. A capsule exposed over the bow of the ship
was found to be entirely uncontaminated. These ex-
periments are on the same lines as those of Pasteur
and Tyndall upon the mountain air of Switzerland,
and, so far as they go, they show the germless condi-
tion of mid-oceanicair, and also the need for much more
efficient ventilation in the staterooms of even the first-
class American liners.— Lamncet.

_— - -——

STEEL, when hardened, decreases in specific gravity,

contracts in length, and increases in diameter.
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THE GIBBON IN THE BERLIN ZOOLOGICAL GARDEN.,

The long-armed ape (Hylobates lar), shown in the ac-
companying cut, is considered the best representative
of the anthropomorphie apes, on account of the finely
shaped, human-like head, the lack of a tail, the promi-
nent forehead and jaws, and the nose, which is only
slightly flattened ; but his upper limbs are very much
out of proportion. It is well known that when a man
stretches his arms out to their full length, the measure
from the tips of the fingers of one hand to the
tips of the fingers of the other hand is equal to his
height. In the case of the gibbon, this measure is
double his height. When his armsare allowed to hang,
they reach the ground. This ape has been rightly called
“a dwarf among anthropoids.” His greatest height is
about 2 ft. and 8 in., while other members of this
species, such as the gorilla, orang-outang, and the
chimpanzee, are considerably larger. The long white
hands and the frame of light hair around the face are
characteristic features of this animal.

The gibbon is the only one of the anthropomorphic
apes which is capable of walking upright without any
support, but his gait is very peculiar, his body swinging
back and forth, and his arms being extended like bal-
ancing poles. The limbs of this animal show to their
best advantage when he is in his element, thatis, inthe
trees. His movements are light and elastic as he
swings rapidly from branch to branch, making grace-
ful curves, and he flies from one tree to another without
apparent exertion. Brehin called the gibbon a * bird
in an ape's shape,” and * the best rope dancer under
the sun.”

The home of the gibbon is Farther India. Once
caught, he soon becomes tame, and delights his keeper
by his affectionate and trusting disposition. An ex-
plorer tells of the extraordinary love of the mothergib-
bon for her young, and, speaking of her care for them,
he says:

‘I have often seen the mnother take her children to
the water, and, not allowing herself to be disturbed by
their eries, wash their faces so clean that many a human
child might envy the young ape the care it received.”
—Illustrirte Zeitung.

\ g

NEW PROCESSES IN THE MANUFACTURE OF BEET
SUGAR.

Among the new apparatus that have recently been
devised for use in the manufacture of sugar from beet
roots, there are some that are sufficiently original to be
described to our readers.

In this industry, it is necessary, in the first place, to
weigh the beets, and this is one of the most important
of the new operations, since the tax is based upon the
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Fig. 2 —AUTOMATIC MACHINE FOR WEIGHING BEETS.

gross weight of the roots, and is very high. Itis im-
portant, then, to weigh only the clean material, that
contains only the sugar, and to get rid of all extrane-
ous matter, such as water, earth, gravel, ete.

The apparatus shown in Fig. 1 effects this object
perfectly, as has been proved in practice. It is called
by its inventor a revolving-brush wiping and convey-
ing machine. The apparatus consists of parallel cylin-
drical brushes revolving in the same direction. These
brushes are composed of pissava, whalebone, or steel
wire.

Their core consists of a wooden roller keyed to an
iron axle. All the brushes are fixed between the two
sides of a wrought orcastironframe, and their journals
run in bearings. One of the ends of each of the axles
is provided with a bevel wheel, which is actuated by a
series of pinions keyed upon a longitudinal shaft.
This latter is fixed upon supports at one side of the
conveyer, and is connected with the motor through a
belt.

The apparatus operates as follows : The beets make
their exit from the washer all covered with water (and
often, too, with bits of earth that have not been re-
moved by the washing), and fall into the wiping con-
veyer. The object of the latter is to remove from them,
during their travel to the hopper of the weighing ma-
chine, all the water and mud that covers them.

‘Without this drying and cleaning, the valueless ma-
terial would be weighed, and pay the same rate of tax
as the saccharine material.

The beets enter the conveyer on the upper surface of
the rollers, and here are quickly caught by the bristles
of the brushes, and are revolved and rubbed by each
brush in turn from the moment they enter until they
drop into the hopper of the scales. The 1notion of the
roots is continuous. They revolve between each pair
of brushes isolatedly, pulled forward by the brush in
front and backward by the one behind. In such a
situation, they pivot upon themselves and present
every portion of their surface to the friction of the
brushes. *

The roots that follow fall against those that are piv-
oting between the two brushes, and free them from the
hind brush, while the one in front carries themn further
along. The same operation is effected between each
lsucceeding pair of brushes, in a continuous, regular,
iand rapid manner. The beets undergo a vigorous rub-
| bing from the bristling rollers, from the moment they
enter until they make their exit from the conveyer.

THE GIBBON IN THE BERLIN ZOOLOGICAL GARDEN.

‘When the roots have reached the end of their journey,
they are both dry and clean, and are then fit to be pre-
sented for taxation. The apparatus is capable of clean-
ing from 33,000 to 44,000 pounds of roots per day.

The next apparatus that we shall mention is an auto-
matic weighing machine for use in sugar works. The
administration of indirect taxes now levies his tax
upon the raw beet, instead of, as formerly, upon the
sugar as it comes from the manufactory.

It is therefore necessary for the administration and
the manufacturer to use great care in the important
operation of weighing. Both parties have to take great
precautions to prevent causes of error, and sometimes
possible frauds, in the taking of weights and in the
verification made by each. Every detail has been fore
seen with remarkable minuteness by the law. It has
become necessary to devise scales that shall make the
mind of the administration easy, and at the same time
satisfy the sugar manufacturer. Such apparatus have
to satisfy very many conditionsin order to be accepted
by the administration, and at the same time have to
be relatively simple, in order that they may be applied
with facility and without any stoppage in their opera-
tion.

The apparatus under consideration is one of the best
of its kind, and one of the least complex, considering
the diversity of the uses required of it. According to
law, a weighing apparatus must close the door upon
the arrival of new beets when the scale box is full, and

ol

T

I

|

Fig. .—MACHINE FOR CLEANING BEETS.

© 1887 SCIENTIFIC AMERICAN, INC.



24

Sreientific dmerican,

[Janvuary 8, 1887.

a—

not be able to open it, on emptying, as long as beets
can enter to be weighed. It must, moreover, be unable
to open upon emptying, when the weight is not regu-
lated to the agreed upon amount (say 1,000 1b.), or when
the cover of the weighing compartment is not closed.
Everything has been thought of. This shutting down
of the cover prevents beets being inserted by han‘ into
the weighing compartment while the latter is open for
the exit of the weighed roots.

The apparatus must likewise prevent beets from en-
tering the weighing compartment as long as the latter
is not perfectly closed. Then an automatic motion
causes the cover to open, and unbolts the door. Every
weight taken is inscribed automatically in a counter
placed under lock and key in a glass case.

The operation of weighing, which must be effected
as rapidly as it is accurately, on account of being done
400 times a day, is performed as follows: The beets
first enter the upper box, A (Fig. 2), which is closed by
a door, B, which slides up and down. When the door
is down, the upper box is open, and the roots fall into
the weighing box, D, which is placed directly upon the
scale platform. The cover, K, is then necessarily lifted.
The boxes, A and D, are made of iron plate. They
have sloping bottoms, and have a regulated capacity
(say of 1,000 1b.). While the box, A, is emptying into
D, it is impossible to open the door, C, through which
the roots make their exit. Two sectors, E, connected
with the hinge of the door, C, are placed at each end
of the latter. Inthe engraving, these are shown inthe
position they take when the door is closed. They are
held fast in this position by the sliding door, B, which,
descending in advance of them, checks them, and ren-
ders it impossible to open the door, C.

‘When the box, D, has its proper weight of roots, the
door, B, is raised by means of a weightedlever. The
box, A, is then closed, and there is no longer any ob-
stacle to prevent the sectors from moving to the left ;
that is to say, from following the motion of the door,
C, when the latter opens to let the beets out of the
box, D. Before this occurs, however, it is necessary to
regulate the weight to say 1,000 pounds, and to close
the cover, K.

Upon the one axis in common of the two sectors, E,
and the door, C, there is a stiff lever, H, which keeps
the sliding door, B, closed as long as it rests upon the
cateh, I. This latter will not free the lever, H, and
consequently will not allow the door, C, to open, until
the quantity of beets in the box weighs exactly 1,000
pounds.

The weight having been regulated, the two indices
placed under the eye of the employe of the sugarhouse
tally with each other. The employe then shuts down the
cover, E, which, in closing, abuts against the head, J,
of the lever, J P L (that pivots upon the apex, R, of its
angle), and engages therewith, thrusting back, as it
does so, the vertical part, J P, of the lever, and lifting
its end, L. This latter then comesin front of theslider,
M, of the sector, E. Prior to this, the end, L, was in
front of one of the guides of the slider, M, and still
barred passage to the sector, E, and prevented the
opening of the door, C, because the cover, K, was not
down.

The weight is now regulated, and the fastened down
cover prevents any further addition to the box. The
roots can now be removed by permission of the agent
of the administration. The latter placeshishand upon
the handle, U, of the rod, R, and, revolving it by a mo-
tion from left to right, pushes backward the cateh, I.
The lever, H, which was resting upon the catch, I, and
kept the door closed, now becomes free ; and the door,
C, under the weight of the beets in the box, D, turns
on its hinge and opens.

The tax agent is enabled to unbolt the door, C, be-
cause the weight is accurate and the indices agree. In
such a case only will the head of the lever, P, which is
connected with the rod, R, that carries the catch, I,
enter the noteh, O, of the plate, N. Such entrance of
the head, P, into the notch, O, is necessary in order to
permit of the motion that disengages the cateh, I, from
the lever, H. The plate, N, which is fixed to the mov-
able rod of the scale indices, travels therewith, and de-
scends if the charge of the box, D, is heavier than
1,000 pounds, but rises if the weight is not great
enough. When there is an overweight, the lever head,
P, strikes the plate, N, above the notch, O, and, when
the weight is insufficient, the head strikes beneath it.
In either case the agent will not be able to disengage
the catch, I, and, consequently, leave the door, C, free
to open. This is the gist of the system : It isnecessary
to be able to shove the cateh, I, to the left in order to
disengage the door, C; and such a motion cannot be
effected except when the lever head, P, presents itself
directly in front of the notch, O, in the plate, N, and
when the said head can enter the notch under the ac-
tion of the handle, U. In order toobtainthis position,
it is indispensable that the weight shall be exact and
that the indices shall agree.

The number of weighings is figured in the counter,
F, through the action of the connecting rod, G, con-
nected with the sector, E. This latter traveis with the
door, C, with which it is connected, going to the left
when the latter opens and to the right when it closes.

Every motion, the to and fro one included, inseribes a
unit in the counter, F. When the door, C, is closed,
the sector is situated back of the open door, B, and the
latter forms an obstacle to C’s opening. When, on the
contrary, B is closed, and the door, C, is open, the sec-
tor is beneath B, and it is then impossible to close the
latter as long as C remains open. This also is a con-
dition that is exacted by the administration.

The mode in which the apparatus is maneuvered is,
in brief, as follows: The employe of the sugar works
opens and closes the door, B, by means of a weighted
lever, and then shuts down the cover when the weigh-
ing is finished and regulated. Then the tax officer
comes in and manipulates the handle, T, that unfast-
ens the cateh, I, and sets the door, C, free. This latter
opens of itself under the pressure of the beets in the
box, D. When the latter has discharged its contents,
the sugar works employe brings the door back to its
former position, and through the same motion all the
parts become firmly locked again. The cover is open,
and the sliding door of the box, D, again becomes free
to descend, in order to allow of the entrance of a new
supply of beets to be weighed. Neither the tax officer
nor the representative of the sugar works can touch
the mechanism that guarantees the accuracy of each
operation, since thisis surrounded by a grating carrying
the state seal. The interests of the manufacturer and
of the public treasury are.thus perfectly guarded by
this honest mechanical adjunct of the bureau of taxes.
—La Nature.

————tr— .

German Willow Boxes—A House Industry.

Box making is notoriously an oceupation in which
only the poorest of people engage. In the East End
of London it affords a scanty living to hundreds of
families, who have to work from early morn to far
past dewy eve in order to earn a few pence per gross,
which is the reward of their labor. Miserable as this
work and its pay may be, it will astonish some to
learn that the peasantry in a remote district of South
Germany follow the same work during one period of
the year for much less remuneration than is obtained
in London. It is these people who make the German
willow boxes, which were introduced into London
about ten years ago by Mr. Paul Metz, to whom the
credit is in a great measure due, not only for creating
a demand for this ‘“ sundry,” but also for providing the
peasantry with employment during the winter months,
when it is impossible for them to follow their out-
door work. Mr. Metz was led into this trade through
first supplying someconfectioners’ boxes, but it wasonly
after considerable preliminary difficulty that he was
able to strike upon a timber which would yield *‘ chips
at all equal to the English willow. It may not be
generally known that willow boxes are almost indige-
nous to Great Britain; on the Continent pinewoods
are employed for making the * chips” used by phar-
macists there, and the same kind of boxes have been
brought into the English market since Mr. Metz in-
troduced the German willows; but these pinewood
boxes are much inferior in color and finish to the true
“ willow.”

In the district to which we have referred, Mr. Metz
has a eentral agency, superintended by a trustworthy
overseer, who collects the timber, and has it cut up
into logs for sale to the peasants. After the harvest
season is over, the peasants go to the agency and
receive a supply of wood ; this they take to their
homes, and slice it by hand into the thin shavings
which are required for the sides and ends of the
boxes. The slices are then suspended from the ceilings
until they are thoroughly dried. Slicing is done by
the father of the household or the elder sons, butin
the other operations all members of the family who
are able to lend a hand are employed.

After drying and smoothing out the slices of wood,
they are stamped out into the circular pieces for top
and bottom—which operation is done with punches ob-
tained from the agency—and the long narrow pieces
required for the sides. This operation differs from
that followed in making pill boxes, in which case a
long tube of cardboard is first made, and} then cut up
into shorter cylinders of the required size. In the
case of willow boxes, the operation is much more
tedious, as will be seen. The next part of the opera-
tion is the formation of the box ; this is simply done
by taking a disk, the edge of which is smeared with
a peculiar quick-drying cement, passing round it a
strip’ of the wood, and placing below the overlap-
ping edge a touch of the cement. The boxis then
slipped between two parallel wooden bars, whichallow
free sliding, and yet prevent the bent wood spring-
ing back. The cement, although quick-setting, does
not become firm for half an hour or more, so that
the two bars are of such a length that by the time
a box traverses from one end to the other it is practi-
cally firm, although the worker passes in the bozxes
with remarkable rapidity. The cement which is used
is one of the secrets of the industry ; it is a home-made
article, free from glue, yet strong and capable of re-
sisting either damp or heat to a wonderful degree.
The bodies and lids of the boxes are both made in
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the manner described, and, after being fitted, are car-
ried to the agency, where they are examined, counted,
and payment made according to number. This pay-
ment is very low, as may be judged from the fact
that a man earns only from 5s. to 6s. per week, young
childrenfrom 2s. to 2s. 6d., and youths about 4s. But
even this miserable pittance is “found money ” to the
peasants, and, were it not for these German willows,
they would in most cases have no employment dur-
ing the winter, or would have to take toa lower class
of box making. There are over a thousand families
engaged in the industry, apart from those employed
in the agency to pack the boxes. It is rather a re-
markable factthat the boxes, although made entirely
by hand, and necessarily passing through several
hands, are yet spotlessly clean. In this respect they
are no way inferior to machine-made boxes, while
theyhave a polish about them which English willows
do not have. This, we believe, is natural to the
wood, and is enhanced by the peculiar manner of
cutting it into slices and drying.

After the boxes are packeted and packed in cases
they have to be carried long distances, both by land
and sea, before they reach London; but, notwith-
standing this extra expense, the German boxes have
competed successfully in the market against old es-
tablished English manufacturers without the aid of
any subsidy. This is the more notable from the fact
that these boxes have never been included in the
stock of the German durggists, nor indeed were they
known in Germany until Mr. Metz established the in-
dustry. A German apotheker would use a small por-
celain pot for sixpennyworth of ointment, but he
would screw up a pennyworth in a piece of paper.
There does not seem to be much chance of preserving
the manufacture for England. The elements of cheap-
ness which Germany possesses in the cheap labor, a
fairly abundant supply of suitable wood on the
spot, and, not the least important, a ready market,
have been indicated, and are likely to remain. For
many years the supply of English willow has been
steadily growing smaller, and it is a matter of diffi-
culty to get wood sufficiently white. When it is ob-
tainable, its price is as many pounds as the German
wood is shillings, so that the German willows have
the advantage from the first. On arecent visit to Mr.
Metz's warehouses in Jewin Street, we were asked to
pick out at random any packages of the boxes from
the general stock. As some attempts have been made
to depreciate the quality of the German boxes, it is
only fair to say that in no case did we find any one
box either soiled or with any part uncemented or
likely to become so.—Chemist and: Druggist.

— el O ———

Poisoned by a Cobra.

The Morning Star of Jaffna, in Ceylon, reports the
death of the taxidermist of the Victoria Museum in
that town from the bite of a cobra, under curious cir-
cumstances. While feeding a cobra, which he thought
was harmless from previous extraction of the poison
bag, it suddenly bit his hand. For a few minutes he
took no notice, thinking the bite harmless, but pain
and nausea soon began. Carbolic acid was applied,
ligatures were bound round the arm, an incision was
made at the bite, and the blood of the arm was wholly
removed. Various antidotes were used, but the un-
fortunate man lost the power of speech, and soon after
every muscle seemed to have become paralyzcd, and
breathing entirely ceased. Artificial respiration was,
therefore, resorted to, and this operation was unceags-
ingly continued for nine hours, when at last the patient
made an attempt to breathe, and soon regained con-
sciousness enough to make his wants known. He stea-
dily improved until the Friday, the accident having
taken place ona Wednesday, and thenastonished those
around him by stating that during the severe operation
of Wednesday night he was conscious of all that was
taking .place, but was unable to make his feelings
known, not having power over a single muscle. It
would seem that the poison paralyzed the nerves of
motion, but not those of feeling, for he could see and
hear and feel, although the physician, even by touch-
ing the eyeball, could get no response either of feeling
or consciousness. His partial recovery was, however,
followed by a highfever and inflammation of the lungs,
and he died, perfectly conscious, on the following Sun-
day.

A Costly Machine.

The Waterville, Me., Mail describes a machine in-
vented by Prof. Rogers, of Colby, which inscribes
upon a polished surface from 30,000 to 50,000 parallel
lines in each square inch, and which is of much use in
the conduct of his astronomical labors. It was not
perfected without an outlay of several thousand dollars.
A single screw, which is twenty inches in length, and
employed directly in the inscription of the lines above
mentioned, after several attempts at construction, was
finally produced, only after an expenditure of $3,000.
The very limited use, the editor adds, to which the
machine can be put renders the procurement of a pat-
ent wholly unnecessary.
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SCIENCE IN TOYS.
I

One who knows all of science that may be learned
from toys is truly an advanced scholar, inasmuch as
there is scarcely a branch of physics that isnot insome
way represented in toys. It istruethat it issometimes
difficult to distinguish between scientific instruments
and toys. In the lightof theaccepted definition of the
word toy, viz.,‘* a thing for amusement, but of no real
value,” some overpractical individuals might class a
large proportion-of physical instruments as mere toys,
while, on the other hand, the simplest plaything might,
in the estimation of a scientific man, have great value
as an illustration of some fact in science.

The collection of toys illustrated is by no means as
extensive as it might be; but it is quite sufficient to
show that a great deal of scientific knowledge may be
gained by the study these seemingly insignificant
things.

The property of inertia, the storage of power, the
transfer of power
by friction, and
the conversion of
rotary into recti-
linear motion, are
illustrated by the
locomotive shown
in the annexed
engraving. The
flywheel, A, is mounted on the shaft, B, which rests on
the supporting and driving wheels, C. The wheel, A,
is spun by means of a string in the same manner as a
top. By virtue of its inertia, the wheel, A, tends to
continue its rotary motion. If unaffected by outside
influences, it would run on forever ; but the friction of
its bearings and of the air, gravitation, and the earth’s
magnetism, all combined. soon bring it to rest.

The power imparted to and stored in the wheel, A, is
given out in turning the wheels, C, overcoming friction,
and propelling the machine forward.

The compression and elasticity of gases, the genera-
tion of heat by compression, the transference of force
by means of a gaseous body, the disruptive power of

INERTIA LOCOMOTIVE.
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THE POPGUN USED AS A PNEUMATIC SYRINGE—IGNITING TINDER.

compressed air, and the impact of air on air, are all
illustrated by the simple toy known as the popgun.

The popgun shown in the engraving® is perhaps the
best one in the market for the purpose, but any other
of good construction will answer. This particular one
is arranged for clamping a piece of strong paper across
the end of the barrel; but to permit of creatinga strong
pressure, and also to allow the operator to readily look
inside the barrel, a piece of thick mica is substituted for
the paper.

When the end of the popgun is placed against the
wall, and the piston is pushed in, the volume of air con-
tained by the barrel is greatly reduced. When the
piston is released, it immediately returns toward the
point of starting ; the pent-up and compressed air ex-
hibiting its elasticity by acting as a spring in pushing
back the piston. :

Tinder placed in the popgun will be ignited when
the piston is quickly and forcibly pushed in while the
air is confined by the mica plate.

‘When the end of the gun is removed from the wall
and the thick mica plate is replaced by a thin one, a suf-
ficient pressure will burst the plate, showing that the
power applied to the piston has been transferred by
the air to the mica plate.

The impact on the surrounding air of the air suddenly
discharged by the gun produces a sound like that caused
by the forcible contact of two solid bodies.

Centrifugal action is beautifully exhibited by the or-
dinary choral top. As the top
spins, air, entering the holes
at the top, is
through the holes at the
equator by centrifugal action.
The air, in going through the
top, passes through a series of
reeds, setting them in vibra-
tion, producing agreeable
musical sounds.

Another top recently de-
scribed in these columns ex-
hibits centrifugal action by
means of a liquid.

The hydrostatic toy known as the Cartesian diver
illustrates the several conditions of floating, inmersion,
and suspension in equilibriuvm. 1In a tall, slim glass
tube, closed at the bottom and nearly filled with water,

THE CHORAL TOP.

x THis toy w;as p;;(e‘;lgg(liin 1868 by Charles Kirchhoff, who, it is said,
realized handsome profits from his invention.

discharged | ,

is placed a porcelain or glass figure having a glass bulb
attached to its head. The glass bulb has a small hole
in the bottom, and is filled partly with waterand partly
with air, the proportion of air and water being such as
to just allow the bulb to float. The top of the tube is
closed by a piece of flexi-
ble rubber tied over its
mouth. The pressure of
the fingers upon the rub-
ber communicates pressure
through the water to the
air contained by the bulb,
causing the air to occupy
less space and increasing
the weight of the bulb in
proportion to the amount
of water forced in. As the
weight of the bulb increas-
es the diver descends, and
when the finger is removed
from the elastic cover of the tube, the air regains its
normal volume, and the bulb, becoming lighter, rises
to the top of the jar.

The toy hydrogen balloon and the hot air balloon act
in the air in the same manner as the air-filled bulb in
the water.

The simple siphon embodies all of the principles of
hydraulics. It is a pumpein which the
water itself acts as a continuous pis-
ton, the piston being constantly dis-
charged and renewed. It shows the
forcible projection of water, and illus-
trates the various conditions of raising
and forcing water, and of its convey-
ance through pipes.

The water hammer consists of a va-
cuum tube, partly filled with water or
other liquid. A sudden downward and
upward movement of the tube, when
held in the position shown at A, causes
the liquid to leave the bottom of the
tube as the tube goes down, and strike
forcibly on the bottom of the tube as_
the tube moves up. The liquid meets
with no resistance, and in striking produces a sharp
metallic clink, which sounds like the breaking of glass.

This tube shows, on a small scale, what happens in
steam pipes when they give forth the sharp, detonating
sounds so often heard in the pipes of
steam heating apparatus. The steam,
by condensation, produces a vacuum,
into which the water rushes with great
velocity, and meeting with no air re-
sistance strikes the end of the pipe or
another body of water, producing a
sound suggestive of the'bursting of the
pipes. -

‘When the tube is inverted, as shown
at B, and the bulb is held in the hand,
the rapid evaporation, by the warmth
of the hand, of the liquid flowing
through the narrow neck of the tube
and down the inner surface of the
bulb creates a pressure of vapor, which
finds exit through the neck of the
tube, and bubbles up through the main body of the
liquid, and is condensed either in the liquid or above
it. Sometimes the tube, when designed for use in this

N way, contains the figure of an imp, which

THE CARTESIAN DIVER.

SIPHON.

WATER HAMMER.

the ebullition of the liquid agitates vio-
lently.

The air thermometer, consisting of an
airbulb, A, and capillary tube, B, plunged
in a colored liquid, shows changes in the
volume of air due to expansion and con-
traction under changes of temperature
B - by the rising or falling of the column of
the colored liquid in the capillary tube.
It is a sensitive thermometer, but of little
practical value, on account of the varia-
bility of the volume of air by barometrie
changes. G. M. H.

&

Mercuric Chloride in Diarrhcea.

It is seldom that an allopathic practi-
tioner acknowledges indebtedness to the
homeopathie school, but this is what Dr.
Millard, of Edinburgh, does in a letter to
the British Medical Journal regarding
the use of mercuric chloride in diarrheea, to which we
have previously referred. He writes :

“Idid not obtain my information of the use of hy-
drarg. perchlor. in this form of diarrheea from Dr. Ring-
er’s excellent work, as Dr. Macdonald perhaps supposes,
but from probably the same source that Dr. Ringer ob-
tained his, of which, to any one that knows, the book
bears many traces, namely, from homeopathic treatises.
But it matters not whence the knowledge comes—I
know it to be an excellent remedy in the form of diar-
rheea I previously described. If not adopted too late
in the case, it is invariably successful. 1 have lately
had four cases to test its merits:; two recovered, and
two were in a state of almost collapse when seen, one

AIR THERMO-
METER.
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of these dying one hour after my first visit. In the
other, the diarrhea was checked after three or four
doses, but the infant, a very weakly child, died from
convulsions a few hours afterward.”
el P ——
Domestication of the Bufialo.

A gentleman is now successfully domesticating the
American buffalo at Stony Mountain, Manitoba.
Starting his herd in 1878 with four heifer calves and
one bull, it now numbers sixty-one head ; the greater
number pure buffalo, the rest half breeds. When we
saw them in January, all were sleek and fat, and yet
they were then living on the open prairie and feeding
on the prairie grasses covered by snow. At this time
the snow was deep and the thermometer had, for long,
registered 20° or more below zero. In January of the
preceding year one of the cows had calved on the
plain, and although at the time the thermometer reg-
istered 38° below zero, neither cow nor calf appeared to
suffer in the least. When a blizzard comes on, the ani-
mals lie down together, with their backs to the wind,
and allow the snow to drift over themn, so that under
the combined protection of their own wool and the
snow they are quite warm. Not one of this herd has
ever exhibited the slightest symptoms of disease,
although the only care they receive is occasional watch-
ing, to prevent them from straying away. Thus, win-
ter and summer, they live and thrive on the bare
prairie, with numbers undiminished by any of the or-
dinary cattle scourges, and with expenses for care re-
duced to a minimum.

Once a year the great fleece, weighing from ten to
fourteen pounds, is shed, and its manufacture into
thick warimn cloth was at one time a regular industry at
Winnipeg, until it was discontinued by the extirpation
of the animals in the adjoining region. In its market
value, the buffalo is not behind its smoother relative ;
for even if the quality of the meat is inferior, the dif
ference is more than made up by the great weight of
the animal and by the value of the robe, which usually
brings from ten to fifteen dollars. As draught animals,
they have proved a success ; for notwithstanding their
great strength, endurance, and activity, they are as
easily handled as ordinary oxen. In one particular
only is the buffalo far inferior to other species of cattle,
and that is as a milker; but to the ranchman milk is
really of no consequence.

Mr. Bedson, the owner of the herd, after experiment-
ing with crosses, is well satisfied with the hybrid, as it
is in shape more like the domesticated cow, and is also
a fair milker. Yet we doubt that this gain is sufficient
to compensate for the deterioration of the fur; while,
also, it would be a matter of endless regret if, in the
prosecution of these experiments, the original pure
race were lost. The rate for increase of the buffalo,
though theoretically the same as with other cattle, is
really much higher, on account of the lower rate o°
mortality.

When the present herd is sufficiently increased, it is
intended to divide it among several prairie ranches in
localities where once the wild buffalo found its choicest
pastures. This amounts almost to a restocking of the
buffalo region.—Agriculturist.

— - -——
Street Railway Traffic in New York.

During the year ending Sept. 30, 1886, there were
carried on the street railways of New York city 325.427,-
015 passengers. We believe this is by far the greatest
passenger traffic of any city in the world, although
New York is not the largest city. By way of compari-
son, the figures of 1885 are placed in a parallel column

ROAD. 1885. 1886.

Broadway and Seventh Avenue.......... 21,952,529 32,698,899
Central Cross TOWN. ....cccevvee cvenenn 3,666,617 4,044,913
Central Park, North and East River...... 15,066,770 15,155,902
Christopher and Tenth Streets.... ...... 4,316,777 4,209,426
Dry Dock, East Broadway and Battery.. 17,419,852 17,154,601
Eighth Avenue ............. ........... 13,664,391 13,853,261
Forty-second and Grand Street Ferry ... 8,208,552 7,446,644
Harlem Bridge, M. and F.............. . 3,296,738 3,637,357
Houston, West St., and Pavonia Ferry.. 4,352,704 4,592,634
New York and Harlem.................. 15,972,361 18,201,236
Ninth Avenue.......... ........ feeeann 4,175,580 4,459,089
Second Avenue..............coeieeninnn. 19,367,370 21,059,707
Sixth Avenue..............c. cees oo . . 16,998,137 16,788,059
South Ferry (returns of 1884)............ 546,851 *550,000
Third Avenue....... .....cooviiiine oo 32,000,000 27,750,000
Twenty-third Street .... . ............. 10,311.145 12,697,912
Manhattan Elevated.......... ......... 103,354,729 115,109,591
Forty-second Street and St. Nicholas ... 2,445,587 6,016,782

Total passenger traffic............. 297,116,690 325,427,015

* Estimated.

The Fastest Torpedo Boat,

An official trial lately took place at Gravesend of the
last new torpedo boat built by Yarrow & Co. for the
British Government. A continuous run of two hours
was made, during which were six runs of the measured
mile. The average speed during the entire run was
22-39 knots per hour. The highest speed on two of the
mile runs was 23 knots per hour, or about 26!4 miles
per hour. Length of the boat, 125 ft. ; beam, 13 ft. ;
mean draught, 3 ft. 4 in. ; load carried, 10 tons ; vibra-
tion, practically none ; circle, 80 yards in 59 seconds ;
steam pressure, 140 pounds; highest revolutions per
minute, 411.
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ENGINEERING INVENTIONS.

A car coupling has been patented by
Mr. John Bersch, of Kingston, Pa. Combined witha
drawhead having a transverse perforation, the coupling
bar has its upper and lower edges with inclined shoul-
ders to fit against an inclined top and bottom of the
drawhead mouth, the coupling pin being held forward
by a spring, and there being a pin-withdrawing me-
chanism.

A street bridge has been patented by
Mr. John O'Donnell, of Albany, N. Y. Itisformed of
a series of girders rabbeted on oppositeedges, adapted
to abut at opposite ends against the curbs of the side of
the street, with rollers at their ends, which rest on the
sidewalk and permit moving the girders laterally along
the street, there being corrugated floor sections fitted to
the rabbets of the girders and halved together to form
tight joints.

A grading machine has been patented
by Mr.John C. Sage, of Gainesville, Ga. It is espe-
cially designed for use in widening the sides of cuts |

through which a line of railway passes, and is mounted |

This inventioncovers the method of taping, and also
the fabric as an improved article of manufactnre, mak-
ing a fur fabric in which the continuity of the hairs of
the fur will be practically unbroken, however the fur
may be bent fur side out when in use.

A water closet has been patented by
Mr. August ¥. Blesch, of Colurabus, Ohio. This inven-
tion covers an improvement in that class of closets
which are supplied with flushing tanks, and provides a
siphon communicating with the tank and suitable
means to start the same, so that, if the chain be pulled
but for an instant, a thorough flushing will result.

A fancy show card has been patented
by Mr. Charles Kernitz,jof Long Island City, N. Y. It
is made in the form of a shield, and curved in semi-cyl-
indrical form, with a three-armed strap secured to the
side parts and lower end of the ghield, making a card es-
pecially designed for firemen’s use in advertising balls
and displaying other notices.

A guide board has been patented by

Mr. William W. Case, of Baptistown, N. J. Combined
with a head having a vertical dovetail recess are clamp

on tracks on a flat platform car, on which are also dirt ; plates with vertical flanges on their rear edges engaging
receptacles, the dirt being cut out by scoops and carried | the dovetail recess, and a sign board held between the

by conveyer belts to the receptacles, the grader moving
along over a train of platform cars chained to the track,
with the moaths of the scoops open in the direction in
which the grader is moving.

MECHANICAL INVENTION.

A forging roller for nail machines has
been patented by Mr. George E. Michon, of Essex, N.
Y. Theinvention consists of a pair of steel pins car-
ried by the stock in a position to be borne upon by the
side face of the roller, whereby the usual wear upon the
small side of the stock is greatly reduced or entirely
overcome, and the oil reservoir is so located that al-
most every drop will be used up before it is necessary
toreplenish the supply.

*oe

AGRICULTURAL INVENTION.

A cotton chopper and cultivator has'
been patented by Mr. Robert E. Clark, of Fort Motte, S.
C. This invention covers a novel construction and ar-
rangement of parts in that class of machines where the
stalks to be left standing are covered up while plows ‘
throw earth upon and crush down the remaining un-
covered stalks, the covers shutting down over the plants
to be protected as the machine is drawn forward.

. —_—————
MISCELLANEQUS INVENTIONS.

A fender has been patented by Mr. Ba-
ker V. Butts, of Halifax, N. C. It is formed of an inner
and outer plate and damper, and designed to attach to
open fireplaces to prevent coal, sparks, etc., from snap-
ping out into the room, while in no way interfering
when thus used with the draught of the fireplace.

A safety attachment for elevator cars
has been patented by Mr. Charles R. Whittier, of Yon-
kers, N. Y. Itis to prevent the elevator car from fall-
ing in case the hoisting rope should break, and consists
of a special arrangement of wedges and counterweight
rope, in connection with the hoisting ropes.

A nut lock has been patented by Mr.
Charles O. McBride, of Muscatine, [owa. A wireis
clamped between,the washer of the bolt and the beam
to which the bolt is applied, and bent around the nut
and twisted together, making a simple, inexpensive,
and secure lock to prevent the bolt from turning.

A combined door plate, bell pull, and
mail receiver has been patented by Mr. Michael A.
McGlinn, of Lancaster, Pa. The plate has an oblong
aperture corresponding with the mail-receiving aper-
ture in the door, and a pivoted spring-actuated plate
which acts also to operate the door bell.

A suspender end has been patented by
Mr. William Bloomberg, of New Yorkcity. Thisin-
vention consists in making the end portion solid and
the adjoining upper part cut into strands and braided,
all being of leather, making the suspended end thus
formed pliable edgewise and elastic.

A spring for vehicles has been patented
by Mr. Albert Barling, of Racine, Wis. This invention
covers a novel arrangement of coil springs, with auxili-
ary springs to relieve the main springs, making an easy
riding vehicle with a small load, while the construction
is such that a heavier load will be well supported.

A miner’s pick has been patented by
Mr. James M. Matthews, of Pocahontas, Va. It is
formed with a solid yoke, and detachably secured to a
handle recessed to receive it, by a screw bolt, making a
light yet sfrong pick, in which the old form of an eye
pierced therein is dispensed with in attaching the pick
to_the handle.

A bobbin reamer has been patented by
Mr. Stephen C. Ketchum, of Winchendon, Mass. This
invention covers a centering spindle adapted to accu-
rately fit the interior upper bearing, and a special rotat-
ing and longitudinally traversing reamer, arranged to
revolve and travel upon the spindle, for reaming out an
enlarged interior base bearing of the bobbin.

A harness has been patented by Mr.
William Olewine, of Hazleton, Pa. Double back straps
are attached to the hames and to the rump ring, in com-
bination with hip straps and crupper attached to the
ring, so that there will be no pulling or working up of
the collar, as with’asingle back strap, and no danger of
choking the horse.

A safety snap hook has been patented
by Mr. Isaac M. McKay, of Rocklin, Cal. It has a polyg-
onal-chambered shank, with an arm arranged to slide
on theshank for closing the hook, and a spring-acted
tongue for engaging the arm and holding it in a closed
position, the hook being designed for use in connection
with harness, ship’s rigging, and mining machinery.

Taping furs forms the subject of a pat-’

ent issued to Mr. Charles Theinert, of New York city.

clamp plates, making a strong and durable sign board,
that may be set to point in any direction.

A wire stretcher has been patented by
Mr. Andrew B. Graham, of Burleson, Tex. Thisisa
machine with a shaft carryinga movable pinion, racks
with clamping jaws, pawls, etc., whereby the parted
ends of a broken strand of wire may be brought to-
gether to be bound, being designed for use in mending
wire fences, telegraph wires, and for similar purposes.

A grain weighing and registering appa-
ratus has been patented by Mr. William H. Ernst, of
Chase, Kan. It has two movable hoppers, a shifting
gate or valve which conducts the grain into the hoppers,
and devices for weighing and registering, the apparatus
being simple in construction and automatic in opera-
tion.

A folding sponge basket has been pat-
ented by Mr. David A. Gabay, of New York city. It
consists of a number of circularly arranged compart-
ments elevated from the floor, adapted to revolve around
a central fixed standard, the various parts being made
detachable, whereby the entire structure may be folded
for shipment.

A necktie fastener has been patented
by Mr. George B. Haines, of New York city. Thein-
vention consists of a scarf made of a piece of cloth
folded over a metal shield, and having a detachable fas-
tener to which the neckband is attached, preventing the
scarf from being affected by perspiration, and the metal
shield preventing the scarf from losing its shape.

An ironing table has been patented
by Mr. Daniel C. Woodward, of West Randolph, Vt.
It is a table which may be readily folded together to be
out of the way, and in which, as ready for use, one end
is supported free from all obstruction for ironing such
articles as require the introductioninto them of an iron-
ing board.

An animal poke has been patented by
Mr. Finley E. Benson, of Lake Park, Ia. It is designed
to prevent an animal from spreading apart the wires of
a fence when attempting to pass through, for which
purpose an outwardly projecting hook is so arranged
just back of the horns as to cause barbe to prick the
neck of the animal as it makes the attempt.

Aslag cart has been patented by Mr.
August Werner, of Leadville, Col. Itisformed of an
annular frame, with axles, with a bowl received in and
having a flange resting upon the frame, to support the
bowl in position for use, while there is a segmental cover
pivoted to the edge of the bowl, havng a central spout
for the discharge of the lighter melted matters.

A composition of matter to be used in
soldering has been patented by Mr. Arthur P. Smith, of
Pipe Stone, Minn. It consists of melted tallow purified
with quicklime, white wax, and resin, combined aftera
specified manner so that it will stand every climate, and
making a composition by which many of the objections
to the fluxes in common use are avoided.

A harness saddle has been patented by
Mr. Albert L. Liston, of Pleasant Plains, Il1l. The ob-
ject of this invention is to provide a saddie tree in
which the loops and various parts for receiving the
straps are secured by dovetailed tongues and grooves, in
connection with retaining screws or bolts, rendering the
different parts secure without an undue amount of
fitting.

A pinch bar has been patented by Mr.
William Franklin, of Corry, Pa. It consists of a simple
system of compound levers, having a longitudinally slot-
ted base in which the pinch bar lever is pivoted, the
hand lever being pivoted in the slot of the base piece,
whereby cars with heavy loads can be started more
readily than can be done with pinch bars of ordinary
construction.

A hose carriage has been patented by
Messrs. Conrad A. Dorr and Edward B. Hill, of Brook-
lyn, N. Y. The hose reel is mounted on wheels, and
has pulleys of different diameters, with endless chains,
combined with pulleys carried by the axle of the hose
carriage, and a sliding clutch, whereby the tractionof
the hose carriage may be utilized for reeling up the
hose.

A time stock feeder has been patented
by Mr. Louis Deguenant, of Cour-Cheverny, France.
The invention consists in abox or feed receptacle divid-
ed into one or more compartments, with discharge vents
and gates or valves, and mechanism actuated by clock-
work for operating them, whereby food, water, etc.,
may be automatically distributed to stock and other
animals at the proper time.

A combined shutter bower and fastener
has been patented by Messrs. David Conner, of Groton,
Conn., and Frederick A. S. Perry, of New York city. It
has a vertically movable bolt or latch secured to the in-
ner side of a shutter,’and a securing plate provided with
aseries of notches or openings, arranged in the arc of a

circle, and adapted to be entered by the vertical bolt,
the device being simple and easily applied.

A combination tool has been patented
by Mr. Joseph D. Galloway, of Beimont, Kansas. It
has offset pivoted jaws, with lever handles, with ser-
rated semicircular notches inthe jaws and in the han-
dles, and with a hammer face on one side of the jaws,
the tool being for use as a pipe tongs, hammer, screw
driver, tack claw, wire cutter, measure, pliers, and for
other purposes.

A subterranean water collecting dam
has been patented by Mr. David H. Valentine, of Brook-
lyn, N. Y. The dam is' combined with a conduit upon
its source side, the dam and conduit being built from a
central point orreservoirin a valley, up an elevation or
hillside, and servingso intercept the earth flow of spring
water through gravelly soil to the ocean or any water-
course.

A combined feeder and hopper for cot-
ton gins has been patented by Mr. John P. Kettering-
ham, of Natchez, Miss. This invention covers a novel
construction and combination of parts, so that the cot-
ton will be fed to the gins uniformly, the feeders readi-
ly adjusted to feed more orless cotton in a given time,
and that they will not have to be moved when it is ne-
cessary to remove the gin saws,

A swinging paddle for vessels has been
patented by Mr. Berend Doscher, of Charleston, S. C.
This invention covers a novel construction and com-
bination of parts for a system of propulsion of vessels
by an easily controlled arrangement of swinging pad-

@lles at the sides, whereby it is designed that the vessel
may be propelled forward or backward, or turned short
around without reversing the engine.

Eyeglasses form the subject of a patent
issued to Mr. George W. Hassellund, of New Castle, N.
Y. Combined with the frames of a pair of eyeglasses
are pivoted nose pieces, provided with removable cyl-
indrical yielding contact pieces, so that the contact sur-
face may be readily removed and replaced, while there
is also a spring of peculiar form for connecting the eye-
glasses.

A door bell has been patented by Mr.
Frederick Saunderson, of Chicago, Ill. It is a simple and
cheap device, intended for a mechanical imitation of an
electric bell, both in sound and appearance, the bell be-
ing operated by a push button and without the use of a
winding spring, a series of vibrations being communi-
cated to thehammer of the bell by a single push of the
button. *

A hot water apparatushas been patent-
ed by Mr. Sam. F. Collins, of Binghamton, N.Y. This
invention relates to attachments for boilers from which
frequent draughts of hot water have.to be taken, and in
which it is desirable to keepthe water at a uniform or a
given temperature, and provides novel means for
automatically regulating the heat of the water in the
boiler, either above o# below the boiling point.

A buttoner has been patented by Mr.
Charles E. Cookerly, of Kansas City, Mo. It consists
of two crossed levers, with eyes at one end for receiving
the thumb and finger, and at the other end oppositely
arranged hooks for grasping the neck of the button, one
of the levers having a pivoted cap plate for covering the
button and the hooks, to prevent the button from catch-
ing at the sides of-the button hole.

A land anchor has been patented by
Mr. Cyrus C. Pratt, of Lincoln, Kan. Itis an expansi-
ble anchor, adapted to be inserted in a cylindrical hole
bored in the earth, and arranged to expand when the
tie or rod with which it is connected is drawn, being de-
signed to make buildings more secure on their found-
ations, and also to effectively anchor bridges, wharf
boats, etc.

A secondary battery has been patented
by Messrs. Victor Sass and KarlFriederich, of Berlin,
Germany. The electrodes for accumulators are made
by heating the zinc and lead together in equal parts,
and then heating the composition until a complete oxi-
dation of the lead sets in, after which the heated pliable
mass is formed into plates, from which the zinc is dis-
solved by the use of dilute sulphuric acid.

A camera stand has been patented by
Mr.John J. Higgins, of New York city. The top is
formed of two or more hinged parts arranged to fold
one upon the other, and the legs each consist of an up-
per section formed of parallel bars connected together
by plates, the lower section being pivoted between the
lower ends of the parallel bars, and carrying a spring-
acted latch for holding the leg in an extended position,
with other novel features.

The placing and manipulating of ma-
rine torpedoes forms the subject of a patent issued to
Mr. Charles S. Aylesworth, of Speegleville, Tex. The
torpedoes are connected to guide lines passing under
anchored sheaves, and leading to a point where all are
connected to a single manipulating line which leads to
the shore, whereby the torpedoes may be drawn out of
the way of friendly vessels, and automatically resume
their position.

A tether has been patented by Mr. Wil-
liam B. Farrar, of Greensborough, N. C. From an iron
stakedriveninto the ground, on which is a spring cas-
ing, extends a tether pole, at suchangle that it will rise
above the stock, and to the outer end of this pole is fas-
tened the tethering rope, to which the stock are tethered,
the tethering pole moving freely around the post, so that
in traveling around the rope will not get under the feet
of the stock.

A wick tube for oil burners has been
patented by Mr. William H. Wilder, of Gardner, Mass.
This invention consists of a novel arrangement for the
support of the spindles of the wick raisers, and an ar-
rangement whereby the intermeshing gears carried by
the spindles are inclosed and protected, so that the
wicks may be uniformly raised throughout their width,
and the wick tube will not be injuriously affected by
heat.

A telegraph transmitter has been pat-
ented by Mr. James W. Shryock, of Trinidad, Col. It

consists of a series of sliding bars or rotating disks car-
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rying transverse ribs corresponding in width to the dots
and dashes of characters, a contact spring moved by
the ribs, and making contacts corresponding in duration
with their width, combined with the bar of a circuit
opener and closer, and with other novel features, to
transmit electricsignals and characters by a single mo-
tion of the finger for each character.

A vaginal syringe tip has been patent-
ed by Mr. Charles B. Dickinson, of Brooklyn, N.'Y. It
is composed of tubes of soft rubber upon a socket, the
whole surrounded by an outer closed tube of soft rub-
ber, so that it will bend and yield to any excess of pres-
sure,

NEW BOOKS AND PUBLICATIONS.

FIRST ANNUAL REPORT OF THE FOREST
COMMISSION OF THE STATE OF NEW
YORK, FOR THE YEAR 1885. Albany,
1886. Pp. 362.

This interesting and carefully compiled volume con-
tains a report which was transmitted to the State Leéis-
lature, May 18, 1886. It showswhatis being done for
the preservation of the forests of this State. The
origin of forest fires is given in some detail, and
the sad results of these destructive agents are shown
on a map accomparying ‘the volume. The tenth
census of the United States is quoted to show that
nearly 150,000 acres of woodland were thus destroyed in
1880. Windfalls, landslides, lumbering, timber steal-
ing, tanning, wood pulp, charcoal burning, iron manu-
facturing, railroad building and operating, are all treated
of as affecting the question of preservation. The dry-
ing of springs and streams is spoken of, and the views
of experts on the subject are given. The rules estab-
lished by the commission, as regards fires principally,
are given in the text. Special agents’ reports on the con-
dition of different counties come next in order. The
co-operation of the Adirondack and Catskill guides is
asked for in the furtherance of the objects of the com-
mission. The suggestion is also made that *‘ Arbor
Day’ be made coincident with *‘Decoration Day,” in
order to secure a universal interest in the planting of
trees. In the body of the work, European methods of
forest preserving are described. In the appendix are
given the laws of the State pertaining to the subject in
question, a very full bibliography of forestry with
reference to leading libraries of this country, and a list
of land in the State forest preserve. The work is ably
compiled, represents much labor, and embodies in-
formation that it would be hard to find elsewhere.

ALUMINUM : ITs HISTORY, OCCURRENCE,
PROPERTIES, METALLURGY, AND
APPLICATIONS, INCLUDING ITS AL-
Loys. By Joseph W. Richards, A.
C., Chemist and Practical Metallur-
gist, Member of the Deutsche Chem-
ische Gesellschaft. Illustrated by 16
engravings. 12mo, 36 pages. Phila-
delphia: Henry Carey Baird & Co.
Price, $2.50.

At last a glaring vacuity in English scientific litera-
ture has been filled, and, wemay say, very satisfactorily.
The author states in his preface that he has endeavored
to give every fact of value published in regard to this
subject, whether in English, French, or German. The
different divisions of the subject are given in the words
of, and credited to, the original authorities, such as De-
ville, Woehler, and others, in addition tothe author's
own comments. The order of treatment adopted is
logical and convenient, commencing with the history
of the subject, next describing the occurrence of alumi-
num-bearing minerals, after this the properties, physi-
cal and chemical, of themetal, and then its metallurgy.
‘We notice that the chapter on sodium, altogether inter-
jected as subsidiary to the main subject, is very com-
plete and of much value. Especially interesting will be
found the part entitled ¢ Reduction of Aluminum by
Other Agents than Sodium,” in wkich, for instance, we
find eleven pages devoted to Cowles’ process, and
seven pages to reduction by zinc. In conclusion, we
would remark that, while here and there a point might
be raised as to the homogeneity of a chapter, yet we
can suggest no fact bearing on aluminum which has
been omitted from the book.

GEOLOGICAL SURVEY OF ALABAMA. On
the Warrior Coal TField. Eugene
Allen Smith, Ph.D., State Geologist.
Henry McCalley, A.M., C.,, and M.E.,
chemist and assistant geologist. Pp.
571. Montgomery, Alabama, 1886.

This is an exhaustive report on these extensive coal
fields, of special interest at the present day, when
Alabama is so rapidly coming to the front as an iron-
producing State. Exact details as to thickness and dis-
position of various seams at various localities make up
the bulk of the work. At theend an extensive collection
of proximate analyses of over eighty specimens of coal
are given. Some are of really surprising purity, others
are of a low grade. Other analyses of fire clays, slates,
clay, iron, stones, and millstone rock are also given.
The geological details, re-enforced by the analyses,make
the work of great value in the economic sense, as indi-
cating the probable quantity and quality of coal in any
given locality.

Tae TRIBUNE BoOoK oOF OPEN AIR
SporTs. Illustrated. Pp. 500. New
York, 1886.

In this work all the lealling outdoor recreations are
treated {of, by special writers and experts on the sub-
jects. Seventeen sections are included, and in them
fifteen sports, such as rowing, yachting, running, and
archery, are described. Anecdotes relating to the dif-
ferent subjects, and the records of amateurs and pro-
fessionals, are included. The opening chapter is by
William Blaikie, on *“ Why we Want to be Strong.”” The
names of George Goldie, Thomas Clapham, David
Kirby, W. S. Rossiter, and Charles E. Emery, who
figure as contributors, give an idea of the quality of
the writers. A very acceptable chapter on useful facts,
such as the treatment of accidents, fording of streams,
care of the eyes, and the like, closes the work. It is
provided with an index. Itis given as a premium to
subscribers to the New York Tribune.
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Wusiness and Personal.

The charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

Prof. Vose, in the preface to his “ Manual for Rail-
road)Engineers,” says that Trautwine’s ** Civil Engineer’s
Pocketbook ” is * beyond all question the best practical
manual for the engineer that has ever appeared.” See
also Trautwine’s ** Railroad Curves’” and ‘ Earthwork.”

An Irishman’s Bull,

We are surrounded by difficulties and dangers, said Pat,
from the cradle to the grave, and the only wonder is
that we ever live long enough after leaving the one to
rveach the other. The greatest danger lies in allowing
the seeds of disease to be sown in our system. If you
feel dull and drowsy, have frequent headaches. bad taste
in mouth, coated rongue, poor appetite, you are suifer-
ing from a torpid liver. Take Dr. Pierce’s “ Golden
Medical Discovery” if you would destroy those seeds
and avoid reaping a harvest of suffering and death.

First class tool maker wanted. B. W. Payne & Sons,
Elmira, N. Y.

Electroplating Machines and@ Outfits.
Referring to the patent decisions in our favor in the
English courts, mentioned in the issue of this paperof
Dec. 4, and with a view of removing furtherinducements
for infringements of our patents, we have so farperfect-
ed our * Little Wonder,” or £100 machine. that we can
guarantee greater results thannave ever been obtained
at anything like the price. Please send for catalogue.
Hanson, Van Winkle & Co., Newark, N. J.

Wanted—To manufacture on royalty patented arti-
cles capable of being made in tin or other light metals.
Reardon & Ennis, 311 River Street, Troy, N. Y.

Territorial rights in thoroughly tested process for
making stone, brick, and marble. Strongest testimonials.
More than five years’ test in Chicago, Baltimore, and
elsewhere. Immense profits. Address WWeems Stoneand
Marble Co., 184 Dearborn St., Chicago, Ill.

Link Belting and Wheels. Link Belt M. Co., Chicago.

Boilers for sale.—Excellent, Rebuilt, Second-hand.

Plain Tubular, Horizontal Boilers.

One 100 H. P., 5 x 18', 3"’ tubes, $650.

Two 80 H. P., 5 x17’, 3'' tubes, each, $550.

T'wo 5 H. P., 4%’ x 16/, 3’* tubes, each, $525.

Two 60 H. P., 4%’ x 15', 3'' tubes, each, $400.

Three 50 H. P.,4' x 16,3’ tubes, each, $300, $325, and

$350.

Four 45 H. P., 4’ x 15, 3’ tubes, $275, $300, $325, and $350.

One 40 H. P., 4 x 13, $275.

One 30 H. P., $250.

Vertical Boilers.

Three 150 H. P., Corliss, 2'’ tubes, each $500. -

Three 125 H. P., 2’ submerged tubes, each, $575.

One 100 H. P., 2/ tubes, $550.

One 60 H. P., 24"’ tubes, $400.

One 25 H. P., 2}{'/ tubes, $300.

Locomotive, Fire Box Pattern.

Three 100 H. P., 4’ tubes, $500, $550, and $600.

Three 9 H. P., 3/ tubes, $630, $700, and $700.

Five 80 H. P, 2’ tubes, $600 each.

One 50 H. P., 3'' tubes, $575.
Engines and boilers, portable and stationary: wood-
working and general machinery. Send for estimates,
stating exactly what you want. W. E. Drew, agent S. C.
Forsaith Mach. Co., Manchester, N. H.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly. at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Friction Clutches from $2.25 on. J. C. Blevney, New-

ark, N. J.
Protection for Watches.

Anti-magnetic shields—an absolute protection from all
electric and magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
“ Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F.S. Giles, Agt., orGiles Bro. & Co., Chicago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Woodworking Machinery of all kinds. TheBentel &
Margedant Co., 116 Fourth St., Hamilton, O.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

The Knowles Steam Pump Works, 44 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,ete. $100
s Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Wrinkles and Recipes. Compiled from the SCIENTI-
FICIAMERICAN. A collection of practical suggestions,
processes, and directions, for the Mechanic, Engineer,
Farmer, and Housekeeper. With a Color Tempering
Scale, and numerous wood engravings. Revised by Prof.
Thurston and Vander Weyde, and Engineers Buel and
Rose. 12mo, cloth, $2.00. FKor sale by Munn & Co., 361
Broadway, New York.

Curtis Pressure Regulator and Steam Trap. See p. 142.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Best Automatic Planer Knife Grinders. Pat. Face Plate
Chuck Jaws. Am. Twist DriH Co., Laconia, N. H.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn. ®

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds.
419 Bast 8th Street, New York.

Chucks—over 100 different kinds and sizes in stock.
Specials made to order. Cushman Chuck Co.,Hartford,Ct.

If an invention has not been patented in the United
8tates for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

60,000 Emerson’s 1886 28~ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa.,, U.S. A.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty St., New York.

‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co., Publishers, New York.

Magic Lanterns and Stereopticons of all kinds and
prices. Views illustrating every subject for public ex-
hibitions, Sunday schools, colleges, and home entertain-
wment. 136 page illustratedcatalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.

Timber Gaining Machine. All kinds Wood Work-
ing Machinery. C. B. Rogers & Co., Norwich, Conn.

Astronomical Telescopes, from 6’/ to largest size. Ob-
servatory Domes, all sizes. Warner & Swasey, Cleve-
land, O.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. Thisis for our
information, and not for publication.

References to former articles or answers should
give date of paper and gage or number of question.

Inquiries not answered In reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the oftice. Price 10 cents each.
-Books referred to promptly supplied on receipt of

price. .

Minerals sent for examination should be distinctly

marked or labeled.

(1) E. E. C. asks if a person weighs any
more after eating a hearty meal than before, and is it
the same with drinking as with eating? A. Immedi-
ately after eating or drinking, a person weighs more
than before it.

(2) H. M. W. asks under what pressure
gas for illuminating purposes is usually kept in the
city mains. Also whether such gas is wastefully solu-
ble in water if the two are in juxtaposition. A. The
pressure of illuminating gas in street mains varies from
1 to 4 inches of water. It is not wastefully soluble in
water,

3) J. H. B. says: In a life of the Em-
press Josephine I have recently read, it is stated that
on the 9th of November, 1799, the President of the Di-
rectory and guests were surprised by receiving *‘ a tele-
graphic announcement that Bonaparte had that day
landed at Frejus.” Was not that date prior to the use
of the telegraph? A. The telegraph then used was the
semaphore, or visual telegraph. Posts or spires on
which were movable arms were employed to convey
intelligence.

(4) W. B. writes: I have some bone
black from which I wish to make a porous receptacle
for the absorption of gases. I wish to make it as
porous as is consistent with durability. What sub-
stance shall I use to make it adhesive, and in what pro-
portion? Can this substance be baked out in a com-
mon oven, or will it require greater heat? A. Mix the
bone black to a thick stiff paste with molasses and
water, or with coal tar. Then, after shaping, it must
be baked at a red heat. This can be done in a good
fire by inclosing it in a vessel and covering it with
charcoal or sand. An ordinary flower pot might answer
as containing vessel for baking at home.

() X. Y. Z. asks: 1. Where can I find
a good account of the isolation of fluorine, recently
hinted at in Nature? A. See the Chemical News, cur-
rent volume, pp. 36 and 51. The original papers ap-
peared in the Comptes Rendus of the French Academy
of Science. 2. Have or have not diamonds been made
in the laboratory? A. See the information on this sub-
ject in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 216
and 218. 3. What is the present accepted number of
elements? A. Sheppard’s Chemistry (1886) gives sixty-
eight, but there are several elements since claimed to
be isolated, whose existence is not altogether accepted.
4. The highest temperature obtained by the electric
arc? Also by combustion? A. By combustion, practi
cally between 2,000° and 2,500° Centigrade. By the
electric arc, undetermined, but far higher. 5. How
many products have been obtained from the distillation
of coal, in making illuminating gas? A. Their name
islegion. See article on gas, by Professor C. F. Chand-
ler, in Johnson's Cyclopedia.

6) C. E. McC. asks what size of cotton-
covered copper wire he must use on magnet in short
circuit to get greatest drawing power, with one or
two cells gravity battery. A. The size of wire to be
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magnet covers. We should recommend No. 16 or 18
wire as probably adapted to your wants.

(7) G. F. E. asks how to prepare a solu-
tion for copper electro-plating, also if one ¢ crowfoot
battery has power enough for experimental work. A.
For copper plating, a solution of sulphate of copperis
required, obtained by dissolving blue vitriol in water.
* One crowfoot battery will answer for experimenting.

(8) T. N. C. desires (1) a receipt for a var-
nish for brass. A. An excellent brass lacquer consists
of 8 ounces shellac, 2 ounces sandarac, 2 ounces
annotto, ¥4 ounce dragon’s blood resin, 1 gallon spirits
of wine. The article to be lacquered should be heated
slightly, and the lacquer applied by means of a soft
camel’s hair brush. 2. A cheap, simple method for
generating hydrogen gases for inflating toy balloons?
A. Fill a bottle about one-quarter full with zinc turn-
ings, then pour water half way up the bottle and add
a few drops of sulphuric acid. Fill the opening of
this bottle with a cork through which a glass tube is
made to pass. The generated hydrogen will escape
up the tube, and then can be collected in the balloon.

(9) B. A. H. asks (1) directions for mak-
ing wax moulds for moulding plaster centers for
ceilings. A. Plaster centers are monlded in plas-
ter moulds, oiled with linseed oil. In making an
original design, you may use beeswax and whiting
melted with a few drops of oil to soften, so that
it may be worked. Clay is also used for designing
patterns; oil the claypattern before pouring on the plas-
ter of Paris. 2. What thickness would a cast iros¥oox
6inches by 6 inches inside haveto be made to hold 330°
of steam heat? A. 330° heat in steam is equivalent to
90 pounds pressure; your box, .f a cube, should have
the inside corners rounded, and be about 3{ inch
thick for safety.

(10) A. S.—We know of no iron cement
made as you describe. A strong, apparently welding
cement may be made as follows: Take equal parts of
flour sulphur and dry white lead with one-sixth part
of borax ; incorporate thoroughly in a mortar. When
used, add to as much as you require for immediate
use, sulphuric acid just enough to make a paste,
which spread thinly on the surface and press them to-
gether with clamps. In 4 or 5 days the joint will be
strong, and appear as if welded.

(11) W. P. J. asks why a loose pulley
of certain size, ora wheel such as is used on a band
saw machine, shakes when running a certain speed,
whereas if the speed is decreased orincreased the vibra-
tion ceases. A. The cause is the synchronism between
the time of revolution of the wheel and the vibration of
the band saw. At the speed in which they correspond,
the vibration of the band is increased. This phenome-
non often takes place with belting, sometimes extend-
ing to the floors and the building. We know of a
case where ata certain speed of the engine the walls
of a building shake.

(12) J. C. V."asks: 1. How can I restore

‘the polish on opals blurred and scratched by wear? A.

By rubbing with oxide of tin or putty powder on a
piece of chamois skin, wet; finish with refined chalk,
also on chamois skin, wet, then wash the opal with a
soft brush and water. With a little care this may be
done without taking it from the setting. 2. How can
the original white color of silver filigree jewelry be re-
stored when tarnished by wear or shop worn? A. First
wash the articles in a solution of 1 fluid ounce of liquid
potassa in 20 of water, rinse, and then immerse in a
mixture of salt 1 part, alum 1 part, saltpeter 2 parts,
dissolved in 4 parts water. Let them remain for five
minutes. Wash in cold water, and dry with chamois
leather. 3.fIs there any metalthat is oppositely affected
from steel by heat? In other words, is there any metal
that contracts from the same cause that steel expands,
or are there any two metals that are oppositely affected
by heat and cold? A. No. 4. Does glass expand and
contract enough in hot and cold weather to materially
affect a glass pendulum? A. Glass expands less than
any metals by heat, but is not as good as dry lance-
wood, varnished with shellac, for pendulums. -

(13) H. E. T. asks if there is anything
that can be practically used as a substitute for eggs in
plum puddings, etc., and where it can be obtained, or
how made. A. There are various so-called egg pow-
ders in the' market, but they are of nogreat value, and
we know of no satisfactory substitute for eggs. An
old fashioned receipt for plum pudding without eggs
is a cupful each of suet, flour, sugar, raisins, currants,
one-half cupful of citron, with spices, and then add
just enough milk to makelit of the consistency of
cake. Finally addtwo teaspoonfuls of baking powder
and boil for three hours.

(14) H. B. B.—Either a solution of
cupric oxide, 4. e., black oxide of copper, dissolved in
aqua ammonia, or an ammoniacal solution of basic
cupric [sulphate, possesses the property of dissolving
cellulose. This solvent power increases with the
amount of copper in the solution. We would advise
you to have the solution made up by some competent
druggist.

(15) C. M. K. writes: I have a piece of
furniture on which is what appears to be a very fine
piece of inlaid work, but on closé examination T find
that the inlaid work is first sawed out and then put
into some kind of black wax, and all polished, which
presents a very fine appearance. How is the work
done? A. Theinlaid work is sawed out, as you say, and
then attached to the work by means of glue; the wax
used is ordinary sealing wax carefully applied to the
interstices with a hot tool. The secret of the work lies
in the skillful application of the wax and in the sub-
sequent finishing.

(16) W. D. G. asks if there is any prac-
tical way of making chain with the links solid, or with-
out welds or soldered joints. A. Solid link chain is now
made by malleable iron works for special purposes by
casting. It isnot as strongas welded test chain, but
answers for special purposes. We know of no way of
completing a wrought iron chain without welding.
Every other link may be made solid in a drop press.
See SUPPLEMENT, No. 569, for information about chain
casting.

17 C. G. writes: Where a locomotive
engine is running at, the rate of say 50 miles an’hour, is
not the valve cut off by link motion, so it does not
travel whole length of its stroke? A. The valve travels
according to the position of the link slide, which gov-
erns the throw of the valve, and also the cut-off. This
is entirely under the control of the engineer through the
link lever, and has nothing to do with the speed of the
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engine, but to control it by shortening or lengthening
the cut-off by the stroke of the valve. You are right.

(18) W. M. S. desires a recipe for a quick
drying varnish. A, Use the following: Pulverize 1
ounce sandarac, % ounce mastic, 14 ounce elemi, dis-
solving them in Y4 ounce Venice turpentine, and add-
ing to it a solution of 4 ounces shellac and 3 ounces oil
of lavender in 12 ounces alcohol.

(19) B. G. asks: How long will it take
fora tap onthe telegraph wire to go around the world?
A. On agood land telegraph line of length equal to
the circumference of the earth, about one second would
be needed. Ocean cables would considerably increase
this, even to several seconds.

(20) J. H. M. asks : Will you please in-
form me what combination of metals, spirits, or
chemicals is the most and quickest, or most sensi-
tive to heat and cold as to expansion or contraction, that
would act on the principal of the thermometer? A. The
question is too indefinite for answer. The expansion
of a gas is, in general terms, the most sensitive indicator
of heat.

(1) W. L. asks: In reference to the
dynamo described in SUPPLEMENT, No. 161, what dif-
ference will there be in the current, if the space between
the armature and field magnets is one-sixteenth inch or
a little over? A. A clearance of one-sixteenth inch is
r.ot too much for efficient working.

(22) W. H. N. asks: What is the dif-
ference between the composition of the wind and the
atmosphere? A. There is no difference in the compo-
sition; wind is atmosphere in motion.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted,

December 21, 1886,

AND EACH BEARING THAT DATE.

|Seenoteat end of list about copies of these patents.]

Adding machine, A. E. Hix...
Air and other gases, device for cooling the cyl-

inders of compressors for, W. D. May.... .. 354,563
Amalgamator, E. J. Rowe et al .. 354,809
Animal trap, S. Dennis.........coovvivniinnnn .o 354,599
Annunciator and alarm signal, J. W. Frost........ 354,856
Axle coupling. E. Williams.....ccoveeriierennisnonans 304,820
Bag. See Mail bag.

Bag catch, G. CrouCh....cevvviiruirninncrecnncccnnnes 354,498
Bait, spoon, J. B. MCHArg. ..ccoeveeieernniiernnnnnnns 354,721
Bar. See Tamping bar.

Barrel bodies, manufacturing sheet metal, E.

Barrel, sheet metal, E. Norton
Barrel, ventilated, I. A. Kerr.......coovveveiennn.n.
Barrels, machine for making sheet metal, Norton

P 2 (T 1= o) « P Ceeeeeees
Basket, Lawson & Burton...

Basket, folding sponge, D. A. Gabay................ 364,697
Bearing, anti-friction. Haynes, Jr., & Schaaf 354,638
Bearing for shafts, C. T. Porter .................... 354,582
Bed heater, C. E. Bell 354,764

Bedstead, folding, J. M. Montgomery, Jr.
Belt gearing, B. K. Barnes.............
Belt tightener, C. G. Lott..
Bicycle, A. A. Carter.. ..
Bicycle, G. D. Ferris.....
Board. See Ironing board.

Boat lowering apparatus, E. Muhl.........coevvueee
Boiler. See Steam boiler. Water gauge boiler.
Boiler cleaner, electro-magnetic, G. W. Hart...... 354,657

. 354,849
354,836
354,535

Boiler furnace, M. Walker......ccovvevvene vevnnnnns 354,754
Boiler water cleaner, J. W. Hyatt................... 354,864
Boilers, purifying water for steam, W. Friede...:. 354,805

Bone, horn, etc., device for cutting, carving, and

fluting, J. Sweeny ve.. 354,876
Boot or shoe, W. La Banister. .. 354,555
Boot or shoe insele, R. Dick. . ceeeea. .. 854,693
Boots and shoes, nail setting machine for, W. F.

WZht e e eeeneaeionrocseereneenienneen vevnnsannenns 354,878
Box. See Paper box.
Box making machine, M. D. Knowlton............. 354,866
Bracelet, S. D. MasSON....ccovveteeirenniiieecnnaeens 354,716
Brake. See Car brake. Wagon brake.
Brake shoe, J. Meehan............oooevviiiiiinnninn. 354,124
Bridge, street, J. O’Donnell....... ....coeevivuiins 354,652
Brocder, H. J. Haight 354,549
Broom corn tabler, W. M. & L. .. 354,622
Brush, hair or other, J. Raperetal.................. 354.58.3
Brush, reservoir blacking, J. T. Gaige.............. 354,545
Buckle, W, W. Bell...oooiiiiiiiiiiiiiieinienarnaenns 354,528

Buildicgs, instrument for plumbing the corners
of, W. W. Brown
Bung, M. G. Gillette.
Bustle, E. B. Cady.........
Button fastzner, F. H. Richard:
Button, sleeve, A. McKenzie...
Buttons, manufacture of, O. T. Smith
Can nozzle, R. Marsh..............ooouee .
Car brake and wheel dresser, J. Meehan............
Car coupling, J. Bersch
Car coupling, D. L. Ervin
Car coupling, H. Hadd:*
Car coupling, R. Jones
Car coupling, E. K. Opheim...
Car heater, Johnson & Buerkel.

.. 354,662
. 354,561
354,725
354,677
. 354,774
354,636
. 334,553
354,575
.. 354,640
. 354,812

Car seat and berth, E. A. Stanley. .

Car, stock, R. E. Ismond ceee .. 854552
Cars, pilot and guard for railway, G. W. French... 854,831
Carburetor, W. H. O’CONNOT.cteeeieteennecannn vannn 354,574
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Cart, road, E. Moles......cccvvviiiiiiiiiiieennnnnnnns
Cart, slag, A. Werner...........coeevvvveeennnn eeee. 354,670
Case. See Egg case. Show case.

Cash register, W. Koch
Casting chains, mould for, W. Penman........
Casting type wheels, mould tor, E. L. Tarbox.

Casting wheels, mould for, J. W. McGill.... . 354,720
Chair. See Reciprocating chair.

Chopper. See Cotton chopper.

Chuck for broom barrels, J. H. Dakin.............. 354,540

Clapboards, adjustable gauge for supporting,

Brand & Vollrath..............ooi. trrecenens 354,680
Cleaner. See Boiler cleaner.
Closet. See Water closet.
Coaches, step for passenger, M. E. Campany...... 054,769
Coffin, O. D. Byers.. 354,852
Coffin, L. K. Smedea. . 854,749
Coffin handle, H. W. Morgan. . 854,802

Coloring matter, production of, L. Schad...
Comfortables from continuous fabric, making, F.

354,746

L. Palmer..coouuiieeiiiiiiciiieiiieenenn cereenens 354,806
Compound engine, E. Andrews . 354,823
Compound engine, balanced, T. Main. . 354,644
Cooler. See Water cooler.

Corset, G. D. NichoOlS......c.cciiviiiiiniiienniinnnns 354,610
Corset, A. Ottenheimer.......cooieeeiieernrneennenns 354,871
Corsets, lacing device for, T. P. Taylor............. 354,668
Cotton chopper and cultivator, R. E. Clark........ 351,689

Coupling. See Axle coupling. Car coupling.
Pipe coupling. Syringe tube coupling. Thill
coupling.

Crate, folding, A. W. Walker..

Crate, fruit. S. G. Rice......

Crimping tool, L. L. Rowe

Cultivator, P. P. Mast....

Cultivator and seeder, C. .a Dow..

Cutter. See Harvester cutter.

Damper, stove, E. A. Jackson..............

Delivery device, automatic, C. H. Russell.

Dental engine, A. Weber

Dental forceps, K. G. Hughes .

Desk, school. G. Munger.

Direct-acting engine, H. C. Sergeant............... 354,660

Door attachment, J. W. Shewmaker . 854,661

Door check, H. A. & H. A. House, J: 354,551

Door check, I.. H. Lempert ... 854,559

Door hanger, C. F. POgU@.........cvv vevviiinnnn.e. 354,508

Door plate, bell pull, and mauil receiver, combined,

M. A. MCGliND..oiiiiieiiiiiiiiiiiiiii e 354,646
Door, sliding, S. Palmer, . 354,576
Drawer pull, M. G. Gillette.. 354,547
Drawer slide, F. Sabot 354,744
Dress trimming, J. Maidhof.... 34,715
Drying apparatus, J. H. Lorimer.. 354,197
Drying house frame, G. E. Mills..... 354,721
Drying process, J. H. Lorimer. 354,798
Dust pan, M. N. Hemenway . 354,600
Dyeing wool azodiphenyl blue, C. Lohmann . 354,714
Egg beater, J. T. Carley.... .. .. . 354,684
Egg case, M. Seidel . 354,659
Egg preserving cabinet, O. F. Burke........oooeeeet 354.826
Electric circuit closer, J. Geary 854,858
Electric lighting, J. E. H. Gordon vee. 304,781
Electric lighting, system of, J. E. H. Gordon...... 354,783
Electric machine and electric motor, dynamo,

Curtis & Wheeler . 354,589
Electric machine and electric motor, dynamo.

Wheeler & Curtis.......c..coviiiiiinnnannnnnns 354,588
Electric machine or motor, dynamo, Curtis &

L8] 0707 )
Electric machine regulator, dynamo, J. . Irwin.. 354,791
Electrical distributer, R. H. Mather. .. 354,606
Electricity, lighting railway and other signal lan-

terns by, J. E. H. GOrdon.....coe-vieveieinnennns

Elevator, T. Crispin...c..coiiieiieniies coveninnnnnns

Engine. See Compound engine. Dental engine.
Multiple-cylinder engine. Portableortraction
engine. Pumping engine. Vibrating cylinder

. 354,704
. 354,841
354,819
. 354,563
. 854870

engine.
Envelope counting, ‘packing, and banding ma-
chine, F. H. Richards... .... cceceeeieerenennens 354,738
Fabric. See Woven fabric.
¥eeder, automatic water, S. F. Gold ... . . 34,180

Fence making machine, F. Gulling....
Fertilizer distributer, D. B. Burdett
Fitth wheel, B. F. Gorsuch....
File, veterinary, J. Alexander........cooovueue

Filter and cooler. combined water, J. B. Long.....
Fire alarm or thermostat, electric, C. E. Kells,

10,791
Firearm, breech-loading, H. Tolley................. 354,751
Firearm, magazine, Whitney & Scharf.............. 354,757
Fire extinguisher, chemical, R. A. Ballou .. 354617 |
Fishing seine, C. R. Bartlett.............c.coiennne. 354,763
Floor and ceiling, fireproot, J. G. Meyers.......... 354,565
Klushing tank, periodical, J. E. Boyle.............. 854,624

Krame. See Drying house frame.
Fruit jars, clamp for holding, T. Kenderdine...... 354,105
Furnace. See Boiler furnace.

Furnace door, M. N. Forney
Gas burner, regenerative, W. S. Mead

Gas pressure regulator, S. A. Beatty.... v 354,674
Gasregulator, J. Stott.............ll cee. 354844
Gases, apparatus for mixing, E. Korting........... 354,835
Generator. See Vapor fuel generator.

Grading machine, J. C. Sage 354,745

Grain binder, A. Stark .. 354,813 ¢
Graie, G. A. Hagemann .. 854,185
Grate, tire, W. NewWburn......oooiiiiies vovvvninens 354,507

Griddle, K. T.. Carpenter .
Grinding and polishing machine, W. R. Dickson..
Grinding wheels, guard for tool, U. Eberhardt .
Grindstones, tool holder for, H. Cleary..
Hame, W. E. Dippert.
Hand rest, J. F. Lash
Handle. See Coffin handle.
Plow handle.
Hanger. See Door hanger.

. 354,695

354.627
. 351,543
354,690
354,628
. 354,712
Milk can handle

Harrow, D. B. Hoisington

Harrow, spring tooth, C. La Dow. 354,657

Harvester cutter, G. C. Hatch .. 834,786

Harvesters, raising and lowering device for, J.
P.BulloCK....oov viiiiiiiiiiiiiiiieniiiiieeaes

Heater. See Bed heater. Car heater. Hot air
fireplace heater. Parlor heater.

354.790

Heel nailing machine, F. F. Raymond, 24 .. ... 854,655
Helmet, safety. Runge & Stude... . 854,658
Holder. See Pen holder. Sash holder.

Holder for rings, bracelets, etc., J. McConahy..... 354.799

Horse power, C. Sanford.-..............
Hot air fireplace heater, W. A. French

. 354,842

Ice machine, T. L. Rankin . 804,734

Indicator. See Station indicator.

Ingot mould, J. Sabold................ e 354,741 to 354,743

Iron. See Sad iron.

Ironing board, J. H. Cable....ccvvvnrinnrnernnrannnns 354,71

Ironing board, J. C. Near... . 354,566

Ironing table, D. C. Woodward........coevvevnnnnnnn 354,821 |

Troning table, skirt, R. LODg...c.ctvienereeniiuennns 354,796

Joint for frames of pictures and other frames, J.
.......... .. 354,824

Knife. See Mowing machine knife.

. 854,632

i

|

. Pressing plastic material,

Knife blade attachment for slate frames, J.

Field..oooiiiiees cerireieeiineieneneananens ceveene. 354,544
Ladder, extension, J. Potter. . 354,612
Ladder, fire, J. L. Poinsett... . 354850
Lamp, electric, H, R. Boissier . 354,530
Lamp, electric, C. D. Jenney..... . 854,639
lL.amp, incandescent, A. S. Hickley.......... . 354,188
Lamps, cut-out for electric arc, W. C. Walter. . 354,847
Lantern, G. C. Dressel ... 354,629
Lathe head, F. H. Richards.... ... ... 854,787
Lathe, turning, W. A. Rogers ... . 354,740
Lathe, watchmaker’s, J. Hunter.................... 354,601
Letter copying machine, J. K. Lash................. 354,794
Library record system, Sunday -school, D. W.

D - |« TN 354.651
Life preserver, W. MCCrory........ coccoveveinenns 354,645

Liquors and purifying water and oil, apparatus

for purifying and aging, S. G. Cabell............ 354,853
Lock. See Nutlock. Oar lock.
T.ock,J. R. & S. K. Ames 354,526

Mail bag., H. K. Gaines . 354,546

Mash in distilleries, ete., cooling, W. E. Keyes.... 354,709
Mast arm, J. S. Adams . 354,759
Mast or tower, J. S. Adams.. . 354,758
Measuring car wheels, devnce for, J. J. (‘ole . 354595
Meat tenderer, Borchers & Chamness.............. 34,679
Meter. See Water meter.

Milk can handle, T. F. Feeny............ccovvveeiens 354,630

Mould. See Ingot mould.
Motion, device for imparting and arresting, W. J.

...... 354,663
. 854,829
. 354,667

Motor, E. B. Evans.
Motor, G. Sutro...........
Mowing machine knife, E. H. Sellers . 354,747
Multiple cylinder engine, F. Wynne . 354,615
Musical instruments, transposing key-board tor,

M. Philipps....co.. vt vvvniiann .
Nail machine, wire, H. T. Crepeau..
Nail machines, forging roller for, G. E. Michon
Necktie fastener, G. B. Haines......................
Nozzle, combined filling and pouring, E. Norton..
Nut lock, K. F. Foulk
Nut lock, I.. B. Lowman
Nut lock, W. C. McLimans...
Nut lock, E. F. Rea.........
Nut lock, C. Totten

354,133
. 854,528
. 354,648
354,609
354,571
. 354,696
. 854,868
354,837
354,135
354,587
. 354,750
354,711
. 354,845

Oil cloth waste, utilizing, W. L. Lance.
Oilcup, H. A. Todd........cevvvvviiiiinnnnnn,
Oil from cotton and other seeds, press for ex-

pressing, C. Baumgarten............ooovvennnnee.
Oil, manufacture of oxidized and solidified, F.

354,673

354,755

. 354,807

........................................... 354,708
Pan. See Dust pan.

Paper box, Diemer & Gonon
Paper box, E. I. Meyer
Paper cutting machine. J. F. I.ash .. 354,641
Paperhanger’s roller, A. M. Rowlard .. 354,810
Parlor heater and hot air furnace, portable, W.

L4 D 70 ) « P . ... 304,817
Pebbling cloth or other web, A. W. Pope. . 354581
Pen holder, fountain, W. W. Stewart .... 354,664
Pencil sharpener, S. E. Nutting . 354,804

. 854,694
. 354,726

Perforating machine, rotary, E. B. Stimpson, Jr 354,665
Pianoforte damper action, C. Bayer.. ..854,618, 354,619
Pin. See Safety pin.

Pinch bar, 8. Fetter... ....cccoiiiiiiiiiiiininnnn, 564,778
Pipe coupling, D. M. Levier... . 354,560

. 354,879
.. 354,718
.. 354,77
. 354,647
354,752
354,739
. 854,609
354,676

Pipe fittings, manufacture of, F. E. Youngs
Pipe wrench, McCarty & Sawhill..............
Planer, buzz, F. H. Clement.
Plow, C. P. McWane.
Plow, C. E. Tower..

Plow, garden, G. L. Roby ...........................
Plow handle, adjustable, S. R. Montcalm
Poke, animal, F. E. Benson..
Poke, animal, J. T. McKoy, J1.

Portable or tractionengine, T. A. Long............ 354,605
Power. See Horse power.
Power, device for transmitting, T. H. Connelly.... 354,692

machine for, C. S.

) 70 T 354,604
Pressure regulator and cut-off, O. J. McGann...... 354,719
Printing machine sheet delivery apparatus, C.

Potter, Jr..ooii it e e 354,872

Printing vignettes, process of and apparatus for,

B ORECT 211 14 () P 354,534
Pump, B.C. Vanduzen...........coeveveueeinneennen.s 354,669
Pumping apparatus, electrical, M. A. & A. Mich-

) P 354,838

Pumping engine, E. Andrews.....
Railway cable grip, C. T. Ryland, Jr....
Railway construction, cable, Z. P. Boyer.
Railway. elevated, H. I. Latimer........
Raiiway signal, G. D. Burton
Railways, electric motor for, W. H. nght
Reciprocating chair, M. Keating
Reflector, J. S. Adams.
Register. See Cash register.
Regulator. See Electric machine regulator.
pressure regulator. Gas regulator.
Roller. See Paperhanger’s roller.
Rule, pocket, W. H. Jones........cevvvvnniiennininnn
Ruler and paper cutter, combined, A. R. McDon-
ald........ Geeeiiieiaetiteceiennes . 354,800
Sad iron, A.F. Chable............ 854,685
Safe bolt work, automatic, T. M. Brintnall. .. 354,681
Safety pin, A. M. Freeman.... . 354,830
Sash cord fastener, O. Beebe 354,620
Sash holder, J. P. HendricKk...e..vvu.... .. 354,550
Saw setting and sharpening machine, J. . 354,691

.. 354822
.. 354,873
.. 854,531
.. 354,558
.. 354,827
.. 354,793
. 354,554
354,160

Gas

354,865

Sawing machine, circular, I. V. Roy.. . 354811
Scraper, J. Hocking................ .. 354,862
Screw machine, metal, H. K. Jones .. 854,603
Seaming machine for sheet metal, C. Puddefoot.. 354,65¢

Seat. See Adjustable seat. Car seat. Shingling
seat.
Separator. See Steam, water, and dirt separator.

Sewerage svstem, J. H. Clark... «..oeeeniinnnnnnens
Sewing machine, Willcox & Gibbs
Sewing machine feed mechanism, Willcox &

.. 354,590

Sewing macnine ruffiing attachment, W. R. Par-
SONS.eevesencens sevennns 354,517

Sewing on buttons, method of, A. A, Brown 854.532

Sextant, H. Hutchins.....coevvvvennan. 354,603

Shingiing seat. C. B. Huestis...........

Shoes, 1ace fastening for, C. A. Sullivan.
Shoe or boot. C. H Fretz
Show case, W. 8. Gruve
Shuttle tastener, G. D. Paul
Sign, J. O. Belknap..........
Signai, Trude & Cooley........
Siphon, automatic, E. Aimond...
Siphon for beer, etc., . Heyman
Slat weaving machine, 1. A. Kerr
Sleigh, J. K P. Pine... ...........
Snow plow, .J. H. Bennett....
Soap receptacle, A. H. Campbell.......... Ceeenannes 354,683

354,708

Soldering, composition of matter to be used in,
A . P.Smitheiicciiiiiiiiiiiiiiiiii cienens vieien
Soldering machine, L. M. Norton et al.
Spoke socket, C. S. Kershaw... .....ccoviiee veenn
Spring. See Vehicle spring. Wagon spring.
Starch, machine for packing, P. H. Grimm........
Station indicator, G. T. Clark.
Steam boiler, W. J. Chapman...:
Steam, water, and dirt separator, combined, R.
Newton...
Stone or marble, artificial, T. Hurtz

. 354,730

Store service apparatus, stop for, E. P. Osgood 354 805
Stove, heating, E. W. Anthony.. ... 354,671
Stove knob bottom, A. T. Matthews. . 854,607
Stove or range oven, A. Sl0AD......iviieeiiiniiiiinn 364,748
Stoves, ventilating attachment for, W. M. Brink-

. 854,765, 354,766
Stretcher, O. J. Pfeiffer........c..covviiiiinniniinnn,

Suspender end, W. Bloomberg.
Suspenders, B. O. Foster.... ..
Syringe tube coupling, B. k. Sutton.
Table. See Ironingtable.
Tamping bar, T. G1eas0n.....ceeiieerreeereennn onens
Tank. See Flushing tank.
Tanks, stop and waste connection for, P. Harvey. 354,700
Tanning process, k. Latulip (r) 10,792
Tedder, C. R. K urey. .. 354,857
Telegraph instrument, J. Steiner............ 354,814, 354,815
Telegraph systems, non-interfering street box for

fire alarm, A. Anderson...
Telephone transmitter, D. Drawbaugh
Telephone transmitteir, W. L. Voelker.............. 354,818
Thill coupling, W. P. Tracy .

Thill coupling, shifting, G. P. Askin. 354,848
Thrashing machine, G. W. Morris. 354,808
Tire for traction engines, E. Huber. 354,702
Toaster, bread, C. Matthews........ . 354,562
Tooth, artificial, C. I>. Grout....... . 864,833
Trap. See Animal trap.

Truck brass, locomotive engine, H. A. Barnes.... 354,527
Truck, car, E. L. Cleveland. . 354,594
Trunk lid stay, G. Crouch.. . 354,59
Trunks, etc., spring catch for, G. Crouch wees 354597

Tube welding device, J. N. Buchanan.
Umbrella, C. P. Coggeshall
Vapor fuel generator, J. N. Maher..
Vehicle spring, A. Barling
Vehicle spring, W. T. Beaty....
Vehicle spring, Grier & Bengler...
Vehicle spring, C. H. Twist......
Vehicle wheel, I. H. Reiner............
Vehicles, adjustable seat for, M. Guiet.
Velocipede, Linley & BiggS.......cc...
Velocipede, L. F. Mohr.......
Velocipede, G. W. Rodecap..
Velocipede, H. M. Pope
Vibrating cylinder engine, E. Andrews
Wagon brake, T. R. Wheeler
Wagon spring, W. S. Haggard... 354,548
Washing machine, D. Blakeslee. . 354,529
Watches, combined dust ring and case spring for,

. 354,666
Water closet, J. E. Boyle.. 354,623
Water closets, service tank for, R. Clarke.. . 354,586
Water closets, tank operating device for, P.

. 354,626
. 354,637
. 354,643
. 854,672

. 354,840
. 354,762
. 854,756

854,701
Water cooler and filter, R. Chester. . 354,687
Water gauge boiler, upright double, K. A. Klose.. 354,710
‘Water meter, piston, C. T. Toense.. . 354,613
Water meter, rotary, J. J. Tylor . 354,614
Waterproof composition forroofing, ete., B. Over-

. 354,611
354,650
. 354,625

Water, purifying, Morrison & Wharton
Weeder, Z. Breed

Weighing and registering apparatus,grain, W. H.
.............. ... 354,695
Vehicle wheel.

Wheel. See Fifth wheel.
Wheelbarrow, F. E. Fay
Whiffietree plate, G. C. Burch... .
Wire fastener, S. Metzler..........
Woven fabric, figured, W. Brown.
‘Wrench, M. E. Camptield

DESIGNS.
Broom holder, whisk, G. W. Bronson 17,025
Dish, Treat & Banghart.............. 17035
Hame top, F. Frazer 17,026
Musical scale pointer, L. A. F. B. Tayoux.. ... 17,034
Oil cloth, C. T. & V. E. Meyer.. ..17,028 to 17,031
Rug, W. T. Smith..ccoieiiiiiiiiiiiiniiiiiiieninnes 17,033
Tray, G. S. Skilton .. 17,032
Watch or locket case, D. E. D. McMurray.. . 15,027
TRADE MARKS.
Bluing, J. W. HaCK..eooeivrnirnnrnes se os sesennane ... 13916
Canned goods, Platt & Co...............t . 18,910
Canned goods, Warner & Rhodes....... . 13,913
Cannedtomatoes, S. R. & S. L. Hewlett 13,899

Corsets, J. R. Freud..coeeeeeieiiiiennetiinnniinnnnns ... 13,834
Corsets, M. Cohn . 13.906
Cotton goods, woven, Massachusetts Cotton Mllls .. 13,903

Flour, self-raising, G. W. Buhrman..........cceeees . 13,915
Harrows, spring tooth, G. B. Olin & Co. 13,908
Hydrants, J. C. Kupferle............ .. 13,902
Malt liguors, Bergner & Engel Brewing Company.. 13.8%
Medical compound, Graves & Reifert............ ee.. 18,896
Medical compound for external application for

skin diseases, F. E. Hodgson................ weeee 13,900
Medical preparation of cocoa, Munson & Co........ 13,907

Medicinal plasters, Grosvenor & Richards....13,897, 13,898

0Oil, mustard, J. & J. Colman ... 13,891
Paint, liquid fireproof, M. E. A. De Bernales........ 13,892
Paper, building or roofing, C. S. Garrett & Son...... 13.89%
Periodical publications, H. C. Meyer. . 13,904

Remedy for blood, stomach, and liver diseases,
Oregon Indian Medicine Company......c..ceeee .. 13,909

Salve, sticking, Howard Bros ... 13,901

Soap, laundry and toilet, G. A. Shoudy Snap Com-

Tonic, iron, W. H. & R. L. Riley....
Varnish, Emboss Oil Company..
Woolen shawls, C. B. Mitchell..
Yeast cakes, Baya & AdiCKS......coivviieenniieeennn, 13,914

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866. will be furnishea from this office for 25
cents. Inoraering please state the number and date
of the patent desired, and remit to Munn & Co. 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instruction
address Munn & Co.. 361 Broadway, New York. Other
foreign patents may alsc be obtained.
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ack Page, each insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issct in agate type. Engravings inay head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recelved at publication office as early as Thursday morn-
ing to appear in next issue.

SEBASTIAN, MAY & CO'S

Improved Screw Cutting

LATHES

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’and ama-
teurs’ outfits, Latkesontrial. &
Catalogues mailed on application

165 W, 2d St., Cincinnati, O «N

ARGENTIC-BROMIDE EMULSIONS.—

A paper by H. London on an apparatus for preparing ar-
gentic bromide emulsions, and_ for coating and drying
plates. With 15 engravings. illustrative of apparatus
and manipulations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT No. 541. Price 10 cents. To be
had at thls oﬁﬁce and from all newsdealers.

SCIOP’I‘ILON&, MAGIC LANTERN SLIDE!
ARCYSELECT

Ic FOCU

.

LIME LIGHT MADE EASY. SEND FOR CIRCULARS,

L. J. MARCY, 1604 Chestnut St., Philada.
Frankfort Street, N. Y.

04 HAND MACHINERY e

STEAM CARRIAGES.—DESCRIPTION

ofthe Rowan steam carriage, whichwas awarded the
gold medal at the Antwerp tramway tria's. With 11
engravings, showing the various forms of the carriage
and motor, and details of tbe same. Contamed in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 541. Price 10
cents. To be had at this office and from all newsdealers

Lists sent,
N.Y.Machinery Depot,
Bridge Store No. 16,

THE SEVERN TUNNEL.— A FULL DE-

scriptlou of this great and difficult piece of engineering,
and of the means employed to carry it out to a success-
ful termination. Illustrated with one plate. Contained
in SCIENTIFIC AMERICAN SUPPLUMENT, No. !
Price 10 cents. To be had at this office and from all
newsdealers.

Profits per

5525.00 Agents forfeit.

N g(l)‘ove it or pafy
just out. A $3.50 sample sent free to all.
W. H. CHIDESTER & SON, 28 Bond St., New York.

manth. will
New portraits

EXCELLENT BLACK COPTES of anything awritten or
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST 1:v:i.

Lithography.
AUTOCOPYIST CO., 3 Thomas Street, New York.

Specimens Free.
DRAINAGE OF PLANTATIONS.—A PA-
per by D. J. Yeo, describing an inexpensive and efficient
method of draining ground in sitesthat are to be plant-
ed with trees. With one engraving showing plan of
drainage. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 541. Price 10 cents. To be had at this
officeand from all newsdealers.

AND FINE GRAY IRON ALSC STEF:

EABL CASTINGS FROM SP"CIAL F?NS

FINE TlNNlNG S ,A
AS DEVLIN &co\g e APy £ g
LEHIGH AVE. & AMERICAN ST. PHILA .

JTH OMA

e

THE HYDRAULIC COLLISION BUF-
fer —Description of a system of buffers devised by Mr.

W.F. Stanlef' of London, with aview of minimizing the
effects of collisions both’ on land and water. With 10
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 339. Price10cents. To be had at this office
and from all newsdealers.

THE CHERPEST AND BEST ' -

Noto E](GRA\/I \(c4

>, 67 PARK <PI|ACE,NEW,YDRK"'

"TENGRAVING FDR ALL IlLUSTRAT!VE AND
- ADVERTISING FIJRF

PRINCIPLES INVOLVED IN THE CON-
struction of High Speed Engines.—A lecture by C.T.
Porter in the Sib'ey College Course. The first chapter
in the history of high speed e ﬁmeermg in its appli-
cation to stationaryfengines. eatures of the high-
gpeed horizontal engine; the bed plate; the crank and
shuft; balancing; truth of construcnon With 7 fig~
ures. Contajined in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 546. Price 10 cents. To be had at this oftice
and from all newsdealers.

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER.8:LEVETT

CHEMICAL CONEW- YORKUSA.

[ ANOD ES
L AN -

QUT

CRANKS, AND

Shafts.—A paper by J. F. Hall, directing attentlon toan
jmproved method of coustructmg the crank and screw

FITS,

MARINE ENGINES,

shafting of steam vessels, 80 as to enable them to escape
the mu%tlp]e strains and contortions that such shaft-
ing Qas to undergo. With 21 figures. Contained in Sci-
ENTIFIC AMERICAN SUPPLEMENT, No. 546. Price 10
cents. To be had at this office and from all newsdeai-
ers.

MODEL and g Stndio Circmars,

XPEBIMENTA C.E.Jones&, Bro.

CINCINNATI, 0.
WORK SPEGIALT& (Mention this Paper.)
" THE ONLY PRACTICAL
ELECTRIC MOTORS -
L FOR FAMILY SEWING MACHINES.

THE ELECTRO—DYNAMIC €C PHILA,
TER ST PHIZADA, PA
<
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Edwards’ Works on the Steam Engine

Modern American Marine Engines, Boilersand
screw Propellers. Their Design and Construction,
showing the Present Practice of the most eminent
Engineers and Marine Engine Builders in the United
States. By Emory Edwards. Illustmted by JOlax(‘Fe
and elaborate plates. 4to, . .

The Practical Steam Enzlneern’ (xl.ude in the De-
sign, Construction, and Management of American Sta-
tionary, Portable, and Steam Kire Engines, Steam
Pumps, Boilers, Ingentors, Governors, Indicators, Pis-
tons, and Rings, Rafety Valves, and Steam (xauges
¥or the use of hngmeem ¥iremen and Steam Ueeri.
Illustrated by 119 engravings. 420 pages, 12mo, 8:2.5

A Catechism of the Marine Steam Engine. For
the use of Engineers, Firemen, and Mechanics. A
Practical Work for Practical Men. Illustrated by 63
engravings, 1nc]udmg examples of the most modern
engines ‘hird edition, thoroughly revised, with
much new matter. 12mo, 414 pages, . . %2.00

Modern American Locomotive Engines. Their
Design, Construction, and Management. 1llthrmed
by 8 engravings. 12mo, 383 pages, N 2.00
0™ The abore or any of our Books sent by matl free of

Poslltége, at the publication pricesy, to any addreéss in the

wWOor

=~ Our new Catalogueof Practical and Sczenhﬁu Books,
96 pages, 8vo, as well as our other Catalogues and Cir culah
the whole covering every branch of Science applied to the
Arts, sent free and free of Postage to anv one in any part
of the werld who will furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTItIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut Street, Phllndelphm, Pa.

Tho Toshoo-Chemce] Revei Dok

NOW READY.

The Techno-Chemical Receipt Book.

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
Chemical Technology. and their Practical Application
In the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Hemzex]mg, with additions by
William 1. Brannt, Graduate of the Royal Agricultural
Col]ege of leena, Prussia, and William H. Wahl, Ph.
D. (Heid.), Secretary of theé Franklin Institute, I—’ln]a-
delphia, author ot ** (;alvanopla:mc Manipulations.” Il-
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, closely printed, containing an immense amount
and a greatvariety of matter. Elegantly bound in scar-
let cloth, gilt. Price $2, free of postage to any addressin

the 1vorld.
1=~ A circular of 32 ipaqes, siwwmg the full Table of Con-
tents of this important Book, sent by mail, free of postage
2 any one in any part of the World who will Jurnish his
17dress.

HENRY CAREY BAIRD & CO.,

Industrial Peblishers, Booksellerss and Importers,
810 Walnut St., Philadelphia, ’a., U. S. A.

R UFESHORT-WR'IE \WWAS &

Address: The Amerlcan Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadwgy.

TRANSMISSION OF STEAM.—A LEC-

ture by (has. E. Emery, delivered in the Sibley College
course.—The properties of steam which make it wel
adapted for a transmission to a distance. ‘The methods
adopted to maintain pressure :ind provide for condensa-
tion. Thenature of the mechanical devices necessary

in a successful street system of steam pipes, with '

methods of insulation, of supporting and securing the
pipes. of overcoming street obstructions, and of making
service connections, methods of measurement; and a
statement of Frecautlons necessary in operatmg long |
steam pipes, of the cause and prevention of water rams,
of the nature of the repairs reqcmred with general re-

marks upon t he whole subject. Contained in SCIENTIF-
IC AMERICAN SUPPLEMENT, No. 343. Price 10 cents.
To be had at this office and from all newsdealers.

ELEGTRICAL,

Street, N. Y.

Edward P. Thonmipson, Solicitor
of Electrical Pat ents, 3 Beekman
‘Write for testimorials and instructions.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad

CANADA.—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariu, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba. .

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining.
patents in Canada is very large, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st, 1885, enab es parties to secure patents
in Great Britain on very moderate terms. A British pa-
tent includes England, Scotland, Wales, Ireland and the
Channel 1slands. Great Britain is the acknowiedged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is like:y to realize as much for the patentee
i, England as his United States patent produces for
him at hrme.and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-

ected as in the United States.

OTHER COUNTRIES.—Patents are alsoobtained
on very reasonable terms in France, Belginm, Germany,
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British 1ndia
Australia, and the other British Colonies.

An experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICAN to establish
competent iand trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
¢f all countries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & ('O, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordiallyinvite all persons desiring
any mtormation reative to patents, or the registry of
trade-marks, in this country or abroad,to call at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 F Street, Pacitic
Building, near 7th Street, Waskington, D. C.

1
standard BELTING, PACKING,

Warehouse:
Branches: 308 Chestnut St., Phllu .

Emery Wheel.

JOHN H. CHEEVER, Treas.

SOLID VULCANITE
EMERY WHEELS,

All other kinds Imitations and Interior.

Our name is stamped in full upon all our
HOSE, and WHEELS. Address for new circular,

NEW YORK BELTING & PACKING CO.,
1 5 Park Row, op

g. Astor House, New York.
167 Lake St., Chicago, 52 Summer St., Boston.

J. D. CHEEVER, Dep’y T'reas.

THE BACTERIA OF DISEASE.—BY DR.

Henry Hun,—The contents of the air we breathe. The
nature of bacteria. Classification of bacteria. Useful
bacteria. The bacteria of disease. With 16 illustrations.
Contained in SCIENTIFIC AMERICAN SUPI’LEMENT, No.
545. Pricel0cents. To be had at this office and from
all newsdealers.

THE DINGEE & CONARD CO’
BEAUTIFUL EVER-BLOOMING

ROSES

For 18 Years our Greut Specialty has been
owmg and distributin Q. ‘We have all the
atest Noveltiesan ﬁnest standardsorts in differ-

entsizesandpricestosuitall. WesendSTRONG, VIGOR-

OLS PLANTS safely by mail or express to all points,

3 10 12 PLANTS § |, 5810525

————————— =» per Hundred.
OurNewG uid e,88 DD. descnbesnearly&OOﬁ n esI:
varieties of Roses, the best Hardy Shrubs, &

Climbing Vines, and New and Rare Flower
Seeds, and tells how to grow them—FR K
Address THE DINGEE & CONARD CO.,
Rose Srowers, West Grove, Chester Co. Pa.

THE USE OF TO&%PEDOES IN WAR.—
A paper by Commander E. P. Gallert, U.S.N., giving a
clear presentation of the present state of efficiency of
the torpedo, the degree of perfection that it has now
reached, and describing the kinds which are in ordinary
use in all naval services. With 3 plates, con-
taining many figures. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 536 and 537. Ten cents
each. To be had at this office and from all newsdealers,

(A] DWELL’S SPIRAL STEEL CONVFYOR,
131-133 Went “ ashington =t., Chicago, Ill.

POLARIZED LIGHT. BY GEO. M.
Hopkins.—An interesting paper upon one of the most
difficult, least generally understood, and most theory-
beset branches of the sLudg' of llght Illustrated wi h
15 figures. Contained _in SCIENTIFIC AMFRICAN SUP-
PLEMENT, No. 538. Price 10 cents. To be had at this

office and from all newsdealers.
u R 0 P E Good Inventions thoroughly worked
by enterprising London Merchant row
in New York. Also other busme%s carefu]lv attend-
ed to. ‘*Z,” P. O. Box 773,

WISCUNSI

SEND FoR lLLusTRATED

SmaLOglE

FUNGI INDUCING DECAY IN TIMBER.
B ty P. H. Dudle
it. List of
wood. Destruction of ties and bridge timbers.
Fungi special to each kind of tree.
TIFIC AMERICAN SUPPLEMENT, No. 5:38. Price 10
cents. To be had at this office and from all newsdealers.

ungi that aid in the decomposition of
‘Wet rot.

OTTO GCAS ENGINE.

GUARANTEED TO CONSUME 25 to 75
PER CENT. LESS GAS THAN

SCHLEICHER, SCHUMM & CO.,

A N Y OTHER GAS ENGINE
Per BRAKE-HORSEPOWER

PHILADELPHIA and CHICACO.

MARVELLOUS MEMORY DISCOVERY

Wholly unlike Artificial- Systems—Cure of Mind Wan-
dering—Any book learned in one reading. Prospectus
with opinions of Mr. PROCTOR, the Astronomer, JUDAH
P. BENJAMIN, Drs. VAIE\JI\F SMITH and others,
sent post FREE, by PROF, L()IbL’I‘TE,

237 Fifth Avenue, w York.

AN OUTLINE HISTORY OF THE LOCO-

motive Enime in England.—A valuable and interestin
paper by Theo. West, giving & chr: nological account %
the various inventors who have worked at the problem
of steam traction upon railways, and a brief description
of the motors devised by them. Contained {n SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 541. Price 10 cents.
To be had at this office and from all newsdealers.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE, R. I.

TUNNEL FOR FOOT PASSENGERS IN
Stockholm.--Description of a difficult piece of tunneling,
in which the freezing method was applied with success.
With 7 figures. Com,amed in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 542. Pricel0cents. To be had at
this office and from all newsdealers.

\ GLARK'S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEO. P. CLARK,

Windsor Locks, Ct.

THE INVENTION OF MACHINES.—
A puper by Prof. Hale Shaw, pointing out what is neces-
sary for the foundation of u science of the invention of
machines, and showing what steps have already been
taken in this direction. Contained in SCINNTIFIC
AMERICAN SUPPLEMENT, No. 5:4%2. Price 10 cents.
To be had at this office apd trom all newsdealers.

WITIHHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent W\ ood W, orking Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co.. Worcester, Mass. Send for Catalogue.

HISTORY OF THE ELECTRICAL ART
in the U. S. Patent Office.—By C. J. Kintner. An inter-
esting hlstory of the growth of electrical science in this
country, and notices of some of the more important
models in possession of the Patent Office. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price
10 cents. To be had at this office and from all news-

dealers.
BIGC OFFER. T¢introduce them, we
* will Give Away, 1,000
Self-Operating Washing Machines. If you want
one send us your name, P. O. and express office
atonce. The National Co., 23 Dey St., N.Y.

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details. and
directions in full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. . A. Horsfall,
M.E. Centained in SCIENTIFIC AMERICAN SCPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail«
ing and management of ice-boats. Price 10 cents.

WPL5 < or Eln 5t

S
By DVRNEw ThgssS Pp\ﬂcﬁsjeﬂ
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VALUABLE BOOKS.

Machinist, the Complete l’l'ncncal.—Bg Joshua
Rose. Embracing lathe work, vise-work, drills and
dnllmg. taps and dies, hardenmg and tempermg the
making and use of tools, tool grinding, marking out
work, ete. Illustrated by 356 engravings. T'hirteenth
edmon thoroughly revised and ingreatpart rewritten.
1n one volume 12mo, 439 pages, . . . $2.50

Engineer’s Handy Book,—By Stephen Roper. The
most comprehensive and best illustrated book ever
published in this country on the steam engine; sta-
tionary, locomotive and marine, and the steam engine
indicator. It contains nearly 300 main subjects; 1,316
paragraphs, 876 questions and answers, 52 suggestiens
and instructions, 105 rules, formulge, and examples, 149
tables, 195 illustrations, 31 indicator diagrams, and 167
technical terms; over 3,000 different subjects, with the
questions most likely to be asked when under exami-
nation, before being commissioned as an engineer in
the U. 8. Navy or Revenue Service, or licensed as an
Engineer in the Mercantile Marine Service, . 3.5

Engineer’s Pocket-Book.—By Charles H. Haswell,
civil, marine, and mechanical engineer. Giving tdbles,
rules, and formulaspertaining to mechanics, mathema-
tics, and physics, architecture,masonry,steam vessels,
mills, limes, mortars, cements, etc. New edition, en-
tirely rewritten, containing much new matter, as ma-,
sonry, canals, dams, building marterials, floor beams,
optics, logarithms, etc., with 226 additional pages, mak-
ing 922 pages. Forty-ninth edition, pocket-book form,
leather, . . . . . . . £4.00

Locometive.—Cathechism of the locomotive, by \W. N,
Borne;’ mechanical engineer, with tables, 19 plates,
and 227 wood engravings, crown 8vo, cloth, . $2.50

Steam Engineer’s Guide in the design, construc-
tion, and management of American stationary, porta-
ble and steam fire engines, steam pumps, boilers, injec=
tors, governors, indicators, pistons, and rings, safety
valves, and steam gauges. For the use of engineers,
firemen and steam users. By Emory Edwards. Illus-~
trated by 119 engravings. 420 pages, 12mo, $2.50

Steam Engine.—A catechism of the steam engine in
its various applications in the arts, to which is now
added a chapter on Air and Gas Engines, and another
devoted to useful rules, tables and memoranda. By

John Bourne, C.E. New edition, much enlarged, and
mostly rewritten. Illustrated by 212 woodcuts, for the
most part new in this edition. 12mo, cloth, .

The above books sent by mail, postpaid, on receipt of
the price.

=& Send for our complete Catalogue of books, free to
any address.

MUNN & CO., Publishers of “ Scientific American.”
" 361 Broadway, New York.

PERFE;CT
NEWSPAPER FILE

The Koch Patent File, for 1?r(-‘;sewlug newspapers.
aga.zmps and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICA.: and SCIKNTIFIC AMERICAN SUPPLEMENT can be
su p]led for the low price of $1.50 by mail, or $1.25 at the
ce of this paper Heavy board sides; inscription
¢ SCIENTIFIC AMERICAN, % in gilt. Necessary for
Bvxl('ly one who wishes to preserve the paper.

“** MUNN & Co,

Publishers SCIENTIFIC AMERICAN:

ICE & REFRIGERATING

Machines. York Pa-
tent. YORK MFG.
CO.s York, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

.—The dry rot of timber and the cause '

Contained in SCIEN- |

00|D

BALZL UNIPOLAR System of Electric Lighting
is cheapest and best for Arc or Incandescent. FKor in-
formation, guarantees, and estimates, address

OV ‘l 'l‘Y EILECTRIC CO.,
th & Locust Sts. Phllndelplnn.

TO THE STEEL MANUFACTURERS
1 THE

UNITED STATES OF AMERICA.
UNITED STATES NAVY DEPARTMENT, ?
‘WASHINGTON, D. C,, Aug. 21, 1886. §

The attention of all steel manufacturers of the Unitea
States is hereby invited to the requirements of the Navy
Department in the way of armor-plates and heavy gun
forgings, tor the prosecution of work already authorized
by Congress.

This advertisement invites all domestic manufactur-
ers of steel to specify, in competition with each other,
upon what terms they will engage to prepare for the
production of and produce theforgings and armor-plate
required for modern ordnance and armored ships: and no
bids will be considered except such as engage to produce
within the United States either all the gun-steel or all
the armor-plate (or both) specified in this advertise-
ment,; nor will any bid be accepted unless accompanied
by evidence satisfactory to the Department that tne
bidder is in possession of, or has made actual provision
for, a plant adequate for its fulfillment.

Bids are hereby invited for supplying this Department
with the under-mentioned material :

About 1,310 tons of steel gun-forgings, of which about
328 tons will be for guns of six inches caliber, 70 tons
for guns of eight inches caliber, and 912 tons tor calibers
between ten inches and twelve 1nches (both inclusive).

These forgings are to be delivered rough bored and
turned, and when in that state the heaviest forging
which enters into the construction of a gun of each of
the %esnr%d calibers will be about as tollows:

-inc

}4 tq ns.

2%

All these forgmgs must be delivered w1thm the follow-
ing times from the closing of a contract. viz.

For 6 inch guns, 28 within one year, and the remainder
within 18 months.

For 8 inch guns, within two years.

For 10 inch and larger guns, within 21 vears.

Preference will be given for earlier deliveries,

Also,about 4,500 tons of steel armor-plates, to be of the
best material and manufacture, shaped accurately after
patterns to fit the form of each vessel for which intended,
and of such sizes as may be required, varying somewha!
as follows:

20 feet by 8 feet by 12 inches thick.

17% feet by 6 feet by 17 inches thick.

11% feet by 424 feet by 6 inches thick.

T'here will also be thinner plates.

For information concerning shapes and weights of the
gun forgings and armor-plates, what parts must be
manufactured in sets, time of dehvery of each set, the
chemical, physical, and ballistic tests, which the metal
must sustain in each case, and for all ‘other particulars,
apply to the Chief of Bureau of Ordance, Nuvy Departe
ment, Washington, D. C

Each bid upon armor-| Plate must specify the time with«
in which the bidder will engage to make delivery; and
preference will be given to earliest proposed deliveries.

Proposals must be in duplicate, sealed and addressed
to the Secretarg of the Navy, Navy Department, Wash.
ington, D he envelopes indorse Proposal for
steel gun- fol;zmgs and armor”?

They will be received at the Navy Department until 12
+ o’clock M. on the 10th day of December, 1886, at which
! hour the og)emng of the bids will take place.

The right is reserved to waive defects in the form of,
and to reject any or all bids.

T'en per cent.of the contract price will be retained
from the payment for each article delivered, until the
contract, as far as relates to articles of that elass, shall
nave been completed.

Separate bids may be submitted for the gun steel and
for the armor, if any manutfacturerso desires; but bids
cnverli ng both will receive preference, other things being
equal.

ids willbe compared intwo classes.

First. Gun Forgings.

Second. Armor-plate.

And the total sum for which, and the time within
which the whole of the material covered by each class
will be produced and delivered will be alone considered.

LLIAM C. WHITNEY
Secretary of the N avy.
NOTICE.
NAVY DEPARTMENT,
W ASHINGTON, November 6, 1886.

The time fixed by the foregoing aﬂvertnement dated
August 21, 1886, for receiving proposals for steel gun-
forgings and armor-platee, viz.: December 10, 1886, is ex-
tended to 12 o’clock noon, March 15, 1887 at which hour
the opening of the bids will take plac

WILL. AM C. VVIIITNLY
Secretary of the N avy.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMEKICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO.. 361 Broadway, N Y

SOLID EMERY WHEELS.—BY T. D.

Paret.—Early forms of emery wheels and their defects.
Vulcanite wheels. The tanite wheels. Testing of tan-
ite wheels at Stroudsburg. Best working speeds for
emery wheels. Bursting of emery wheels. Tests for
emery wheels. Comparative merits of American and
English emery wheels. With 2 engravings. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 538.
I’rice 10 cents. To be had at this office and from all
newsdealers. B

PEGIAL MACHINER

For Grinding and Polishing

E.R. WARE, Agt.,
154 Lake Street, CHICAGO.
Write for Circulars.

DYKE'S BEARD ELIXIR
 atier §f Forces hwavy Mustache, Whiskers, or haif
- e ) o tald heads in 20 to 30 duys. Extra

Strength. No other remeds. 201 3 Pl
does the work, We will prove it or fort et
£100.00, Prico per Phg. sealed and posta

polby Sl bk A i S ST SN WG TROTH Y

CUR $?4'.?: DEAF

PECK’S PATENT IMPROVED C:USHIONED EAR DRUMS Perfeetly
Restore the Hearing, and perform the work of the natural
drum. Invisible, comfortable and always in position. All
conversation and even whispers heard distinctly. Send for
illustrated book with testimonials, FREE. Addressorcallon
F.HISCOX, 853 Broadway, New York, Mention this paper.

EAFNESS home, by one who was deaf

twenty-eight years. Treated by most of the noted
specialists without benefit. Cured himself in three
months, and since then hundreds of others. Full
particulars sent on application.

PAGE, No. 41 West 3lst St.,, New York City.

CONSUMPTION

ND LUNGC AFFECTIONS

A positive remed {] ately discovered by a celebrated

n physician by which hundreds of cases have

been cured. Treatise with dlrecuons for home treat-
ment sent EE to any suffere;

Dr. W, F, Ge NOETLING & CO., Box 450, East Hampton, Conn.

1ts cauges, and a new and suc-
cessful CURE at your own

LONSUMPTIONCURED

ELECTRIC BYXI.T', Suspensory
etc., for Kidneys. Pain, Nervous and
Weak. Fortune for Agents. Book free.
UNITED ELECTRIC CoO., Cleveland, O.

Instantrelief. Final cure and never
m returns. Noindelicacy. Neither

ILE

knife, purge, salve or suppository. Liver, kidney

and allbowel tronbles—especially constipation—cur-

ed like magic. Suffererswilllearn ofasimpleremedy
free, by addressing, J.1I. REEVES, 78 Nassau St., N. Y.

.

Manufactured by The Somersworth Machine Cosy -
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“Wovertisements.

Inside Page, each insertion - = = 735 cents a line.
Back Page, each insertion - - - $1.00 a line.

The above are charges per agate 1 ne—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

"FOR SALE.

State, County, and Territorial Rights in The Family
Emergency Medicine Chest: or will be given to reliable
firms on Royalty. Canada for salein a lump. Seecut
and description in SC1ENTIFIC AMERICAN, Nov. 20, 1886.
Address Dr. 'U. J. HUI'TON,
College of Physicians and Surgeons,
CHICAGO, 1LL.
ness. Magic Lanterns and Views of popular
jeets.  Catalogues on application,  Part 1 Optic
Mathematical, 3 Metearological, £ Magic Lanterns, ete.
L. MANASSE, S8 Madison Street, Chicago, 111,

per night. A
light and pro-
fitable busi

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

ings. Contained in SCIENTIFIC AMERICAN SUP-
PLUMENT, 39, l'rice 10 cents. To be had at this office
and of all newsdealers.

INOTICE!
The undersigned wishes to take one or more Partners
with Capital, to patent and introduce several valuable
inventions for an equal interest in same.
H. I's WO0OD, Lecompte, Rapides Parish, La.

Barnes’ Y¥oot-Power Machinery,
('omplete outtits for Actual Worksnop
Business. Read what a customer says:
R Considering its capacity and the ac-
B curateness ot vour No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply eiegant.
fora whole

1y and at night feel as
little tired as if I had been walking
around.” Descriptive Catalogue and
Price List Free. W. F. & JOHN BARNES
Co. Address1999 Main St., Rockford, Tll.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
fllustration of cold house for preserving fruit from
season to scason. The air is kept dry and pure through-
out the year at a temperature of from to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT N0, 11.6.
ls(gice 10 cents. 7To be had at this officc and of all newss
alers.

Mention th

paper.

CLOUDS, THEIR FORMS AND
Heights.—An interesting account of an important series
of measurements and observationg upon the heights and
measurements of clouds made at Upsal by Ekholm and
Hagstran.—The forms of clouds, Apparatus for meas-
uring the heights of clouds. Results of measurements.
‘With 5 figures. (ontained in SCIENTIFIC AMERICAN
SUPPLFMENT No. 537 . Price 10 cents. To be had at
this office and from all newsdealers.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic_Gas.

0. BRUNILER, 837 Broadway, New York.

;

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, arnd also the anilineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO,
438S. Price 10 cents. Iorsale at this office and by all
newsdealers in all parts of the country.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
to 3000 feet. We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6 cents for illustrated
catalogue.

PierceWellExcavatorCo.

Nzw York.

CAPILLARY TUBES, SPONTANEOUS
Motion in.—A paper bf; C. Decharme upon the applica-
tion of electricity to the study of the spontaneous as-
censional motion of liquids in capillury tubes—the

uestion being studied from a dynamic standpoint.
%Viqh 10 engravings ofapparatus and details. Contain-

ed I SCTENTIFIC AMERICAN SUPPLEMENT, No. 538.
Price 10 cents. Tobe had at this office and from all
newsdealers.

1T & SLACK BARRELMACH e
' TI,QQ\L%ASPEC]ALTYMM[RY

_JOHN GREENWOOD &CO-.
: ROCHESTER N.Y. . . .

JAPANESE HOUSE BUILDING. — BY
Prof. E. S. Mcrse. An interesting description of the
Japanese method of building ; the mode of constructin
the foundaticns. of framing the sides, ends, and roof, o
bracing the timbers. and of putting on the tiles. With
12 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 54 3. I'rice 10 cents. To be had at
this office and from all newsdealers.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors. .

[n this line of business they have had forty-one years'
experience, and now have wunequaled facilities Tor the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Fcoreign Countries. Messrs Munn &

Co. also attend to the preparation of Caveats, Copyrights |

for Books, Labeis, Reissues. Assignments. ana Reports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro=
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-

signments, Rejected Cases, Ilints on the Sale of Pa-
tents, etc.

We also send, freeof cra: «, a Synopsis of Foreign Pa-
tent Laws, showing tlie cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cific Building, near 7th Street, Washington, D. C.

1 can turn steadily '

New York, Chicago,

PATENT RIVETED MONARCH RUBBER BELTING.

Best in the
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFG. CO,,

W orld.

San Francisco, Toronto.

H. W. JOHNS’
AL BESTOS
CORDED SHEATHING.

A Fire-Proof Non-Conducting Covering for
HEATER AND STEAM PIPES

IN CELLARS, Ero,

H. W. JOHNS’
ASBESTOS:
STOVE & FURNAGE CEMENT.

A fire and acid proof material for cementing
and repairingjoints in Heaters, Fur-
naces, Stoves, Ranges, ete.

PREPARED READY FOR USE.

H W. JOHNS MANUFACTURING COMPANY,

87 MAIDEN LANE, NEW YORK.

—CHICAGO.—o—PHILADELPHIA,—0o—LONDON.—
SOLE MANUFACTURERS OF

H. W. JOHNS' ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, STEAM PIPE AND BOILER
COVERINGS, STEAM PACKING FIRE & WATER PROOF SHEATHING,
PLASTIC STOVE-LINING, Etc.

55 PAMPHLET ON ¢ STEAM-SAVING AND FIRE-PROOF MATERIALS,” FREE BY MAIL.

PHOSPHATE MINES OF CANADA.—
By Beau Mont.—An interestinﬁ paper describing the
various mines of apatite or ** phosphate” of Canada.—
| Geography and geology of the phosphate districts. How
. phosphate has been formed. The various mines and
their products. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 5337, Price 10 cents. To be had at

this office and from all newsdealers.

l’.‘iTENT
JACKET KETTLES,

Plain or Porcelain Lin
pressure. Send for Iists,
i URE & CO

HAND, B co., .
614 and 616 Market St., Philadelphia. Pa.

ESTABLISHED HALF A CENTURY.

ARYVIN'

SAFES

ANY _TED
Have M PATE::;TM%ROVEMENTS
NnoIN
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSEWAD. 15 Seclng

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK; PHILADELPHIA.
LONDON. ENGCLAND.

"HOW TO GRAFT.—A VALUABLE PA-

ver, giving complete directions for making various
kinds of grafts in fruit trees.—Cleft grafting, slip
grafting, bear's mouth grafring, wired grafting, side
grafting, whip gratting, saddle grafting, tongue
grafting. split grafting, crown grafting. Gratting-wax.
Waxed cloth. With 11 figures. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT No. 5340. Price 10 cents.
To be had at this office and trem all newsgealers.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
ciency. Needs no care or skill; cannot
| get out of order; has no moving parts.
A superior Fire Pump.
i Instgmtaneous and powerful, ever ready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid
(hot, coid, sandy, impure, etc.). Wemake

9

i

ny ten sizes,{)rlces from $7 to $75. Capaci-

= ties from 100 to 20.000 gallons per hour.

‘ State for what purpose wanted and send for Catalogue
| of * Pumps.” Van Duzen & Titt, Cincinnati, O.

LEATHER BELTING
best and most reliable Bel

§ ever introduced. Made by

N CeA: SCHIEREN & CO.

X 47.Ferry St., New York; 416
86 Kederal Street, Boston.

{1. Tested to 100 1b

&BURGLAR ‘

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
monstrating how and why it is that these_ craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in S(‘IENTIFI‘(}
AMERICAN SUPPLEMENT, No. 214, Price 10 cents. To
be had at this office and from all newsdealers.

EPPS’S

CRATEFUL-COMFORTING.

COCOA

The STATUE of LIBERTY, NEW YORK.

The great work of Bartholdi, the largest statue ever
erected by man, just inaugurated on Bedloe’s Island,
New York Harbor, fully described. The history of its
inception, how the work was carried eut. chronology ot
the operations and tull engineering and popular details
as to construction, mode of erection, size, thickness of
metal, ete. Fkully illustrated by drawings, showing the
work as eompleted, the elevation of the pedestal and
frumework, and the statue as it uppeared in process of
construction. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 564. Price 10 cents. To be had on
application, or by mail, at this offiice and fromall news-
dealers.

Hall Type Writer. Price $40

Interchangeable rubber type; 15 stylesoftypein Eng-
lish, also Greek, ‘Italian, Norwegian, Swedish, Danish,
French, Spanish, Russian, etc.

‘'I'he Hall is, in my opinion, equal to any of the writ-
er < on the market for speed, while it is simpler than all,
and without a rival for distinctness.

‘“Jas. A. Spaulding, M.D., Portland, Me.”

Send six cents in stamps for 40 page illustrated cata-
logue. Hall Type Writer Co., Salem, Mass.

ARTESIAN WELLS.—BY T. C. CHAM-

berlain.—Principle of artesian wells. Essential features.
The water-bearing beds. The confining beds, Inclina-
tion of the heds. Advantagesof lowinclination of the
strata. Surface condition of the porous bed. Rain-fali.
Irrigation by artesian wells. Escape of water at lower
levels than the well. Conditions relating to the well.
Height of flow. Detection of flow. Effect of time on
flow. Character of the water. Limits in-depth. Artof
sinking wells, Recerd of drillings. Areasof favorable.
doubttul, and adverse probabilities. Illustrated with 31
epgravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 542,543 and 544, Price 10 cents.
To be had at this office and from all newsdealers.

Mineral Lands Prospected.
Artesian Wells Bored. Superior Stationary En- Jf
%ines, specially adapted to Electric Light purposes.

uilt by PA. DTAMOND DRILL CoO., Birdsboro, Pa.

BARREL, KEG,

Hogshead,

AND

STAVE MACHINERY.

Over 50 varieties manu-

: = factured by
Truss Hoop Driving, E« & B. Holmes,
BUFFALO, N.Y.

RECENT PROGRESS IN CHEMISTRY.
By Prof. H. C. Boltom.—Chemical societies, new ele-
ments. atomic weights, spectrum analysis, form of mat-
ter, affinity and chemical action, electrolytic thermal
chemistry, new views of chemical reaction.chemicaldy=
namics, chemical physics, liquefaction of gases. chemi-
cal industries, nomenclature, progress in organic chemis-
try, the aromatic series of compounds, synthesis of or-
ganic compounds, physiological and sanitury chemistry,
tendency of modern chemistry, Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENI. No. 546. Price 10 cents.
To be had at this office and from all newsdealers.

ST C :
7 DESCRIPTION @), \E2 ¢
EVERY g STEEL SPRINGS. Newvomkey

\

STEEL WIRE OF!

224- W..29.ST.

THE PENBERTHY INJECTOR.

A FAIR PROPOSITION.
As every Injector is tested by the manufacturers before it leaves the factory, we know that, if
\ Properly connected and instructions are carried out, they cannot fail to work. The
2 ersofferto pay the expenses of any man to go to their factory,and $10 per day while
there, if the injector does not work, provided it has not been misused.

JENEREKINS BROS., |
105 Milk St., Boston.

-
manufac-

13 S, Fourth St,, Philadelphia- |

© 1887 SCIENTIFIC AMERICAN, INC.

THE AMERLCAN BELL TELEPRONE G0,

95 MILK ST., BOSTON; MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

PULLIEEYS.

Order from our ¢*Special List.”

THE JOHN T. NOYE MFG. CO.,
BUFFALO, N. Y.

Established 1837,

Machine Knives,
L. & !. J. WHITE,

BUFFALO, N. Y.

Planing, Moulding, Shingle and .

Stave, Hoop and Veneer. Plated
Cutters. Other Machine

Stock and Blanks for Moulding
Cutters to Pattern. Moulding Cutters can be ordered by

number from Universal Moulding Book.

OF THR" -

Scientific  Jmevican

FOR 1887.
The Most Popular Scientific Paper in the World.

- v i i »

Only $3.00 ag:ze‘}\"ﬁlllllll)ctl-;!s‘h:{]gl’legsrt.nge' Weelly.

This widely circulated and splendidly illustrated
paper is publist.ed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam »Muchinery
New Inventions, Novelties in Mechanics, Manufuctures.
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-

Jformation of the day; and it is the aim of the publishers

to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—0One extra copy of ‘the SCIENTIFIC AMERT-
CAN will be supplied gratis for every club of five subscribers
at $3.00 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

ble t
TR NrTITIT & cO.,
361 Broadway, New York.

T ELXE

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMLENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archasology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPIL.LEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLuEMENT, both mailed
for one year for §7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

I'o Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO.. 361 Broadway, New York,

PRINTING INKS.

HE ‘“Scientific American™ is Printed with CHAS
ENEU JOHXNSOX & CO.'S INK. Tenth and Lom
bard Sts., Phila,, and 47 Rose St., pop, Duane St,, N. Y.






