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THE CENTENNIAL EXHIBITION--THE GREAT CORLISS
ENGINES.

In the annexed engraving are represented the great Corliss
engines, which furnish a part of the power to the mechanism
displayed in Machinery Hall. Itis expected that other en-
gines exhibited will also be geared to shafting and thus put
to useful work. There are not many points of actual novel-
ty about the Corliss machines, and they may fairly be classed
as gigantic specimens of a well known engine, with smaller
sizes of which our machinists have long been familiar. They
are very lofty, perhaps too high for critical engineering taste,
and at first sight remind one of the ordinary river boat beam
engine, with however a solid instead of the skeleton beam.
The frame is A-shaped, the beam center being at the vertex
with the cylinders and main
shaft located at the base
angles. The various parts
of the frame are in the hol-
low or box form, and the
cornersare flattened, giving
an almost octagonal sec-
tion. A very curious effect
is gained by abolishing
straight lines in the work-
ing parts and substituting
curves and S pieces, an in-
novation the value of which
engineers are somewhat dis-
posed to question. The cy-
linders are 40 inches in di-
ameter, 10 feet stroke, and
areratedat 1,400 horse pow-
er. The single shaft to
which they are connected
carries a magnificent gear
wheel, of 30 feet in diame-
ter, 24 inches face, and hav-
ing 216 teeth cut with a
pitch of 5-183 inches. This
is probably the largest cut
iron gear ever made. It
weighs 86 tuns, and its pe-
riphery travelsat the rate
of over 42 miles per hour.
The crank shaft carrying
this wheel is 19 inches in
diameter, and is made of
the best hammered iron.
The bearings are 18 inches
in diameter and 27 inches
long. The cranks, of gun
metal (iron), are polished all
over except in the recesses
on the back, and weigh over
5 tuns each. The beams
are 9 feet wide in the cen-
ter, 27 feet long and weigh
each about 11 tuns;they are
also of quite novel form.
The connecting rods, now
that they are in place, have
the appearance of being
rather light; but this comes
no doubt from the massive
look of the beams, which
have a more ponderous ap-
pearance than is their due,
on account of their unusual
depth at the center. In or-
der to have these connect-
ing rods of as perfect ma-
terial as possible, they were built up entirely of worn-out
horseshoes, of which there were used in their construction
no less than 10,000. They are 25 feet long. The piston rods
are steel, and are 6% inches in diameter.

The finest part of the whole machine is unfortunately out
of sight, since it lies in covered ways under the floor. We
allude to the gearing by which motion i; imparted to the
shaft. The immense gear wheel drives a pinion of 10 feet
in diameter, and parallel to the axis of this is aline of shaft-
ing, diminishing from 9 to 87 and 6 inches. This, by means
of four trios of miter bevels, transmits power to four 6 inch
shafts at right angles, leading in different directions to
walled pits under heavy standard frames, which carry the
driven pulleys on the ends of the overhead shafting. We
cannot speak too highly of the workmanship of this mechan-
ism. It works with perfect smoothness; and so correctly are
the wheels cut and the various portions fitted and arranged
that no noise is apparent.

The Corliss valves and valve gear are too well known to
need description here. One of the principal modifications is
a substitution of an § lever for the usual disk which ope-

rates the valves. The weight of the entire machine, with
its shafts, is over 700 tuns.

*r o
Improvement in Freezing Mixtures.

M. Dubrene, says the Moniteur Industriel Belge, has de-
vised a means of producing refrigerating mixtures which
will give varying degrees of cold, as may be desired. The
invention is based on the fact that, when nitrate of potash
or, better, nitrate of soda is added to nitrate of ammonia (the
added salts not exceeding a certain proportion), the resulting
mixture produces, by its solution in water, a lowering of
temperature very nearly equal to that produced by nitrate of
ammonia alone. It is thus that, in making mixtures in
which the nitrate of soda enters in the proportion of 1 to 40
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parts and the nitrate of ammonia in the proportion of from
99 to 60 parts in 100, compounds are formed by which tem-
eprature may be reduced by Fahrenheit degrees varying in
number between 70 and 482. A mixture of 20 parts nitrate
of potash and 80 parts nitrate of ammonia reduces tempera-
ture 87° Fah
_———tr——
Eflfect of the Centennial on Business.

The Evening Post thinks that oneresult of the Centennial
will be a relaxation of the business stringency which has
existed in New York and other Eastern cities. If only §,-
000,000 people, exclusive of the inhabitants of Philadelphia,
should visit the Exposition, and spend but $25 each, $125,-
000,000 would thus be put into circulation. Asa rule, says
the Post, it may be assumed that the great body of those
outside of Philadelphia who go to the Exhibition will be of
the class which is thriftyand saving ; the money they spend
would, to a great extent, except for the Exhibition, be re-
tained by them. Excluding that part of this money which
will be received by those who furnish the necessaries of life
to the visitors, this money will first go into the hands of re-
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tail dealers ; for without doubt, many who visit the Exhibi-
tion from distant points in the country will take the oppor-
tunity of doing more or less shopping in New York and
Philadelphia. Of course, to the extent that this shopping is
done here and in Philadelphia rather than at home, will the
retailers in the sections from which the visitors come suffer.
It is probable, however, that more will be spent away from
home than would have been if the buyers had remained at
home. The itnmediate beneficial effects on the trade will,
therefore, fall on the retailers. It is fair to assume that, in
any event, the local interests of New York and Philadel-
phia will be largely benefited by the Exhibition, and those
of New York nearly, if not fully, as much as those of Phila-
delphia.

Specific Gravity.

When the king asked
Archimedes if he could find
out whether the jewelers
had, in making the crown,
kept back some of the gold,
and supplied its weight
with some other metal, the
philosopher was put to
thinking and experiment-
ing; and one day he ex-
claimed, with excited ener-
gy: “Bureka! Burekal” (*« I
have found it! I have found
it!”)

What had he found? He
had discovered that any so-
lid body, put into a vessel
of water, displaces its own
bulk of water; and there-
fore, if the sides of the ves-
sel are high enough to pre-
vent it running over, the
water will rise to a certain
hight. He now got one ball
of gold and another of sil-
ver, each weighing exactly
the same as the crown. Of
course the balls were not
the same size, because sil
ver islighter than gold, and
so it takes more of it to
make the same weight. He
first put the gold into a ba-
sin of water, and marked on
the side of the vessel the
hight to which the water
rose. Next, taking out the
gold, he put in the silver
bail, which, though it
weighed the same, yet, be-
ing larger, made the water
rise higher; and this hight
he also marked. Lastly, he
took out the silver ball and
put in the crown. Now, if
the crown had been pure
gold, the water would have
risen only up to the mark
of the gold ball; but it rcse
higher, and stood between
the gold and silver mark,
showing that silver had
been mixed withit, making
it more bulky. This was
the first attempt to mea-
sure the specific gravity of different substances.—Miss Buck-

ley.

——— .t —
Progress of the Burglar’s Art.

We learn from an English contemporary that, notwith-
standing the many precautions taken by eminent safe makers
to prevent the possibility of any forcible opening of their in-
dispensable manufactures, the skillful and scientific burglar
has lately adopted the method of destroying the works of
safe locks by powerful acids, the introduction of which, it is
asserted, renders both the copper and iron of the works soft
and pliant in a few moments.

—_———t e —————

NEW SAFETY BANK CHECK.—One of the banks at Lyons,
France, uses checks of paper dyed to a full shade of ultrama
rine green, upon which the name of the bank is lithographed
The amount and signature are written in with a dilute mineral
preparation, producing yellowish white letters and figures on
a green ground. In this country it is not uncommon to write
with a solution of oxalicacid on a blue paper, which produces
a similar result in a more simple way
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L1Quip GLUE.—One part phosphoric acid, specific gravity
1120, diluted with two parts water, is nearly neutralized
with ammonium carbonate, 1 part of water added, and then,
in a porcelain vessel, sufficient glue dissolved in the liquid
to obtain a sirupy consistence. It must be kept in well
closed bottles. The addition of glycerin or sugar would

AMERICAN PROGRESS---III.---FROM 1840 TO THE PRESENT
TIME.

We have now reached a period in which it is practically
impossible to follow the progress of the country uniformly
in all branches of Science and industry. It is necessary,
therefore, to consider each class of invention or each branch
of Science separately, and briefly to note the principal ad-
vances in each, from 1840 up to the present time. It will
be sufficient to point out the fact that, during this period,
over 165,000 patents have been issued as against 11,614, all
told, previous to 1840, to indicate the difficulty of attempting

‘to arrange inventions in any semblance of chronological

order.

Among the most important improvements in the steam en-
gine are the detachable adjustable or drop cut off gear, the
invention of Frederick E. Sickels, and the application of the
governor to determine the point of cut off made by Zachariah
Allen and George H. Corliss, of Rhode Island. The beam
engine is a peculiarly American type, and usually embodies
the valve gear invented by R. L. and Francis B. Stevens.
In 1852, Ericsson brought out a new form of the caloric
engine, which machine he was the first to adapt to practical
uses. Kricsson’s other inventions are so numerous that a
mere list, would occupy more space than can here be afforded.
Among the most prominent were those embodied in the
United States steamer Princeton, the first screw man of war.
They included a direct-acting engine of great simplicity, the
sliding telescope chimney,and gun carriages and new machine-
ry for.chegking recoil. He has also devised instruments for
measuring distances at sea,a hydrostatic gage for measuring
the volume of fluids under pressure, an alarm barometer, etc.
He was the first to apply the revolving turret to war vessels;
and the performances of the famous Monitor, his first essay
in armored ships ot that description, need no renewal here.
Mr. Ericsson has of late been engaged in the construction of
one of the most formidable marine torpedoes known, and
also has devoted much attention to the construction of solar
engines. Among the remarkable forms of recent American
engines may be mentioned the Scott and Morton, in which
the cylinder rotates with the fly wheel, and the Ellis bisul-
phide of carbon machine, in which the vapor of bisulphide
of carbon is substituted for steam.

Since 1851 over three thousand patents have been granted
for harvesters and their attachments. Some of the most
important improvements consist in the Sylla and Adams
patent, having a cutter bar hinged to a frame, which is in
turn hinged to the main frame, this being the principal
feature of the Buckeye harvester; the combined rake
and reel of the Dorsey machine, sweeping in a general
horizontal direction across the quadrantal platform; the
Henderson rake, on what is known as the Wood ma-
chine, having a chain below the platform which carries the
rake in a curved path ; the Sieberling dropper, which is a
slatted platform vibrating to discharge the gavel, and the
Whiteley patents, which constitute the Champion machine
of Springfield, Ohio. In threshing machines, American im-
provements aim at speed and lightness, and spiked cylinders
are retained to beat the grain as it passesin a zigzag course
between them. There are few implements which at the
present time engage a greater share of the attention of in-
ventors than cultivators and plows, which are constantly
being produced in endless variety. The first application
of machinery to the tying of knots was,we believe,embodied
in an American mower.

In printing presses, American inventors have steadily
maintained the lead. The Bullock press carries the forms
upon two cylinders, requires no attendants to feed it, and
delivers from 6,000 to 8,000 sheets per hour. The Campbell
press is remarkable for fine points of adjustment. The Hoe
web perfecting press is one of the most recent inventions of
the kind. It delivers from 12,000 to 15,000 perfected sheets
per hour.

Joseph Dixon, in 1854, was the first to use organic matter
and bichromate of potassa upon stone to produce a photolitho-
graph. Latterly the process of photo-engraving has been
advanced to a remarkable extent. It is largely employed in
preparing engravings for the SCIENTIFIC AMERICAN, and the
reader will find some remarkable results of the most recent
improved processes in engravings directly reproduced from
lunar photographsin No. XX,current volume. Colonel J. J.
Woodbury, M. D., has produced microscopic photographs
of admirable clearness and magnitude. The finest photo
graphs of the visible spectrum have been obtained by Mr.
Lewis M. Rutherfurd,of New Yorkcity. The map 82inches in
length embraces more than 2,500 sharply defined lines. Mr.
Rutherfurd has also achieved remarkable success in produc-
ing finely ruled ‘‘ gitters ” or glass plates,by means of which
Dr. Henry Draper has produced a photograph of the ultra-
violet rays of the diffraction spectrum, which far exceeds
in distinctness any thing previously attempted in this diffi-
cult spectral region. Mr. Rutherfurd’s finer gratings have
nearly 18,000 lines to the inch, ruled by a diamond held in
a machine of his own invention, which is driven by a minia-
ture turbine wheel. Magnificent photographs of the moon
have been taken by Mr. Rutherfurd, and he also has suc-
ceeded in making the sun reproduce its ownimage. To him
is also to be attributed probably the highest application of
photography, that of using it for uranographical measure-
ments, and for the study of the solar and stellar spectra.

The first ice machine based on production of cold by the
vaporization of volatile liquids was invented by Professor
A. C. Twining, of New Haven, in 1850. He used sulphuric
ether as the liquid to be vaporized.

By far the most important chemical discovery ever made
by an American is that of the demonstration of the anaesthe-

cause the glue to gelatinize.

tic qualities of chloroform, by Dr. W. T. G. Morton,in 1846.
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Dr. Morton’s claim as original discoverer has been vigor-
ously disputed, but it is believed that the facts are sufficient
to accord him the full measure of honor deserved. It ap-
pears that Dr. Wells, one of the opponents of Dr. Morton,
observed the ansesthetic effects of nitrous oxide gas in 1844,
but it is well known that the practical use of that gas by
dentists is of quite late date.

Just before and during the war great improvements were
made in fire arms. The principal small weapons are those of
Colt, Sharp, Whitney, Allen, Maynard, Remington, Spencer,
and Berdan. These include rifles which, in practised hands
can be loaded and fired nearly thirty times a minute. In
great guns, the Parrott rifles, the essential feature of which
is a wrought iron jacket shrnnk around the breech, played a
conspicuous part during the war. In 1845,General Rodman
invented his method of casting guns around a hollow core
into which is introduced a stream of cold water, while the
outside is kept heated until the metal is cooled from the in- -
terior. Rear Admiral Dahlgren also invented the gun which
bears his name, and which is distinguished by its exterior
form. To obviate the contraction consequent upon cooling
the large casting, the Dahlgren guns are made larger than
required, and after cooling are annealed and turned down to
the desired shape. The most efficient machine gun built on
the small arm principle is that of Mr. R. J. Gatling. This
fires 400 cartridges per minute, the rapidity depending on
the rate of rotation of the crank whereby the mechanism is
operated. The inventor of military munitions perhaps Dlest
known, both here and in Europe, is Mr. B. B. Hotchkiss.
One of his most recent devices is probably the most effective
weapon of war everinvented. Itis amachine cannon, capable
of throwing sixteen 1 1b. explosive shells per minute, to
a distance of nearly three miles. Mr. Hotchkiss has also
lately devised a remakably simple and ingenious breech-
loading rifle musket, beside some new forms of breech-loading
field cannon. It may be added that,with a single exception,
the needle 'gun, the main features of all the prominent mili-
tary rifles originated in the United States.

‘While the invention of the lock stitch in sewing machines
is generally claimed for Walter Hunt, as we have already
stated, it is also conceded that the same device was inde-
pendently invented by Elias Howe. Howe’s machine,patented
in 1846, used a grooved and curved eye-pointed needle car-
ried upon the end of a vibrating arm, which, passing
through the cloth, formed a loop through which a shuttle
passed another thread. Following this camemany improve-
ments,such as A. B. Wilson’s four motion feed and rotating
looping hook, the latter of which draws down the needle
thread and drops through it the spool containing the lower
thread. Over 2,000 patents have been granted for modifica-
tions in sewing machines, and inventors still find ample op-
portunity to exercise their ingenuity in devising further im-
provements. We may note in this connection that Mr. E.
H. Knight, one of our best mechanical authorities, states
that the three mechanical contrivances upon which the most
extraordinary versatility of invention has been expended are
the harvester, the breech-loading fire arm, and the sewing
machine; each of these has thousands of patents,and each is
the growth of the last forty years. Next after these, it ap-
pears to us, our inventors mostfavor cultivators, churns,
car couplings, bee hives, and washing machines.

‘We have already alluded to Morse’s successful completion
of a telegraph line between Washington and Baltimore in
in 1844. In 1848, Royal E. House, of Vermont, patented an
admirable long line printing apparatus, by which messages
were sent in Roman capitals in lieu of dots and dashes. The
next important improvement was that of Hughes, who pat-
ented a telegraph in which the feat of printing a letter with
every impulse or wave of the electric current was accom-
plished. Two years later G. M. Phelps, of Troy, N. Y.,
combined the most valuable portions of the House and Hughes
patents in a combination instrument, which is considered
the most perfect printing telegraph for long lines yet pro-
duced. To Mr. Cyrus W. Fieldis due the credit of suggest-
ing the transatlantic cable; and through his persistent labors
and energy that great undertaking was successfully accom-
plished. -

Stearns’ modification of the Gintl duplex telegraph system
was the first practical solution of the problem of sending two
messages at the same time on the same wire. Moses Farmer
has also devised a way of sending two messages at the same
time in opposite directions, by using two auxiliary batteries
in combination with two principal batteries. The important
researches of Thomas A. Edison have aided greatly in re-
ducing to a practical shape the system of quadruplex tele-
graphy ; and the phonetic system of Gray and Bell aims to
increase indefinitely the number of messages which can be
sent simultaneously over a single wire,by using tuning forks
moved by electromagnets, for sending and receiving the sig-
nals. Only one fork at the receiving station is in unison
with a particular fork at the sending station, and responds
to it. The first system of fire alarm telegraph was invented
in 1862, by Channing and Farmer, and shortly after was
adopted in Boston.

The first practical steam fire engine was invented by
Ericsson; but machines of this description were not actually
employed until 1853, when, through the enterprise of Miles
Greenwood, of Cincinnati, Ohio, that city was provided with
them.

Borings for oil were first made by Mr. E. L. Drake, of
Titusville, Pa., in 1859. He originated the practice of driv-
ing a tube through the rock instead of excavating and crib-
bing. .

Among the most important railway inventions made by
Americans may be noted the Westinghouse air brake, which

uses compressed air as a means of applying the brakes,
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the entire mechanism of which is under the control of the
engine driver. Miller’s platform is a device of great impor-
tance,since it obviates the danger of the telescoping or crush-
ing of the carsinevent of a collision. Sleeping cars were for |
the first time used on American railroads in 1858; and in 1864
George M. Pullman devised the palace cars which bear his
name, and which are regular hotels on wheels. The first
strect car lines were established in the United States. A
recent railway device involves the use of compressed air for
shutting gates and signaling ; and a remarkably ingenious
combination of switch mechanism and electric signals, the
invention of Superindendent J. M. Toucey, Mr. D. M. Rous-
seau, and others, has been applied on the underground sec-
tion of the New York Central and other joining lines in
New York city. Hall’s system of signaling by telegraph at
bridges and railroad crossings was the first introduced,and to
him should be awarded the credit of its first application.

In astronomy the work of American scientists has covered
a wide field. The first approximately correct theory of the
motions of Neptune were wrought out by Professor Sears
C. Walker, in 1847. This labor, together with its subse-
quent reconstruction by Professor Simon Newcomb, resulted
in the magnificent discovery of the planet by purely mathe-
matical means. Professor Newcomb has also made some
splendid investigations relative to the perturbations of the
moon by the planets. To Professor (. A. Young is due the
discovery of the chromosphere surrounding the sun, one of
the most valuable contributions to solar physics ever made.

Professor A. M. Mayer has presented strong evidence to
show that the antennze of insects are their organs of hearing.
e has also determined the law which connects the pitch of
a sound with the duration of its residual sensation, and de-
duced principles applicable to the study of harmony and mu-
sical composition. Professor Mayer’s investigations in
acoustics are all strikingly original, and have placed him in
the front rank of contemporary scientists.

To the great engineering works of the United States, we
can only brietly allftde. The prominent ones are the Croton
aqueduct in New York, the Pacific railroad, the Hoosac tun-
nel, the East river and St. Louis bridges, the Hell Gate ex-
cavations, and (more important than either of the others)
the operations of Captain Eads at the mouth of the Missis-
sippi, by which that stream, besides the prevention of its
overtlowing its banks, is to be rendered accessible to ves-
sels of the deepest draft,thus opening the whole Western sec-
tion of the country to direct commerce.

From the struggling and destitute band of colonists in
1776, to a great and powerful nation of forty millions of free
people, such has been the work wrought in the hundred
years now closed. History offers no more marvelous spec-
tacle, no loftier example of the might and grandeur perpetu-
ated in republican institutions. Not by conquest nor by war
has this glorious result been reached, but by the peaceful
development of the genius and energy implanted in the peo-
ple themselves. Our true standing army is one of inventors,
not of soldiers; and to the former alone, under (iod, do we
owe our national prosperity. It was the inventor who, when
the first war for national life left us prostrate though vie-

exhibits which catch the eye. Nothing from the Napiers, or
the Penns, or the Maudslays, or any of the great engine
builders and founders whose celebrity is worldwide. The
German display is at present a heap of rough packing boxes,

from Krupp at Essen, and a huge pyramid of spiegeleisen.
France has treated the Exposition with as much indifference
as England. She has about 92 entries, and the most notable
now are soap making machines and a tapestry loom. French
machinists have been greatly progressive of late, and we
looked with much interest, though fruitlessly, for many of
the machine tools, notably those by Abbey of Paris, which
our Parisian contemporaries have described. Belgium has
an engine of the (Corliss pattern, which is worth careful ex-
amination. Brazil shows a small stationary engine of an-
tiquated appearance, and some fair ironwork. Sweden, an-
other great iron-producing country, has a narrow gage loco-
motive, and nothing else at present worth mentioning in
this general review. Spain and Italy, Holland and Russia,
have not arranged their exhibits. Inthe Americansection, the
Corliss engines are in motion and are driving a few machine
tools which are familiar to all our readers. Otherwise the
display is not sufficiently advanced to admit even of a gen-
eral idea of its future magnificent proportions.

In the Main Building, the progress hasbeen greater, and
the exhibits are already grand in variety and excellence. By
all odds, the most magnificent display in the entire Exposi-
tion is the Japanese. It is the complete history of the
country, told by object teaching. We know of no metal
work that can compare with the bronze vases and ornaments
displayed, nor were such collections of oriental pottery and
lacquered work ever seen in this country before. Not only
is every industry of that most industrious people represented
by its choicest products, but we are shown every natural re-
source of the Empire. The mineralogical exhibit alone is
superb. The various educational systems are explained
down to the daily records of the pupils, and the collections
of scientific apparatus used in the colleges are exhibited.
Certainly,not merely in the intrinsic value and magnificence
of her contribution,but for the admirable skill and discrimi-
nation shown in its selection, Japan outstrips every other
nation yet represented. The second place must be allotted
to England, whose display, as far as can be judged, is des-
tined to be extremely interesting. Its most prominent fea-
tures at present are the pottery, decorated ware, and textile
fabrics. The British colonies offer exhibits notable for ex-
cellent selection and suitability for illustrating the resources
of the various localities. 'The French exhibit also superb
pottery and a magnificent show of objects of industrial art,
laces, and textile fabrics. Austria, as yet incomplete, has a
case of Vienna goods, which are models of exquisite taste.
The beautiful display of Bohemian glass attracts the great-
est share of attention among the ladies. Germany sends an
exhibit which noticeably includes some exquisite porcelain
and a superb display of scientific and educational books. It
is blemished by the bronzes,which are inartistic, and Ly the
many cheap chromos which already have been imported by
thousands into this country. It is but just to add that the

torious, gave us the means to throw off our dependence on
other nations, and stand forth, not merely politically but in-
dustrially and commercially, a free and independent people;
it was the inventor who taught us how to utilize the vast re-
sources of our territory ; it was the inventor who, in the
hour of need, converted our workshops into gigantic maga-
zines of war material, who equipped for us the greatest
army that modern times has ever seen, and who gave us
weapons wherewith to wage the terrible conflict in which,
for a sccond time, the nation’s existence was imperiled.
Therefore most fitting is it that, on this great anniversary,
we ask mankind to witness triumphs of genius and of indus-
try, not those of the statesman nor of the warrior, nor the
work of the pen nor of the sword, but that of the hammer
and the loom, the engine and the lightning spark, the labor
of mam who are at once the leaders and the supporters of
American progress, the American inventors.
. —
THE PRESENT CONDITION OF THE CENTENNIAL.

There is one verdict which will be unanimously agreed
upon by all who complete a review of the Centennial Build-
ings at the present time, and that is that the Centennial
(‘ommission has worked wonders. It is only necessary to
recall the unfinished grounds and dreary expanse of empty
space and packing boxes, both at Paris and Vienna, to add
still further emphasis to the assertion. True, the Exposi-
tion is not complete, but enough so to excite the wonder-
ment and admiration of every beholder now.

The erection of the main buildings and their preparation

to receive their contents necessarily delayed work on the :

grounds ; but this is being vigorously pushed forward, and
an army of laborers is planting lawns and flower beds, mak-
ing roads, and otherwise beautifying the surroundings.
Least advanced of any part of the Exposition is Machinery
Hall; and in this respect, the visitor who may have expected
to enter into a vast room, filled with whirring machinery,
will be disappointed. The fault, however, lies not with the
(‘ommissioners, but with our own exhibitors, for their contri-
butions vastly outnumber those of all other nations combined.
It follows that the chances of comparing American machin-
ery with that of foreign make are to be limited; as 1080 Amer-
ican machines against 98 English shows a great disparity
between the two greatest machine-making nations in the
world. 'The great cotton mills of Great Britain are repre-

German display is not complete, and that, when it can be
; examined in its entirety, it will probably be found worthy
- of the great nation that sends it. The Egyptian exhibit is
excellently arranged, and on the whole will givea fair idea
of Egyptian industries. The Spanish contribution will ex-
cite considerable astonishment. It certainly is one of the
finest in the building, and is notably rich in the number and
variety of textile productions. Itis well calculated to dis-
pel the idea that Spain’s industries have been severely para-
lyzed by her recent internal troubles, Norway and Sweden
send displays, well advanced toward completion and admira-
bly arranged. We note especially the life-like figures in
wax,dressed in costumes of the country, and some fine speci-
mens of silver and iron work.

Italy, as might be expected, has a larger representation in

the portion of the Exposition devoted entirely to art than in
' the general concourse of nations. Still, in the Main Building,
{ her exhibit bids fair to be one of great beauty. There is an
exquisite collection of Genoese silver jewelry, wood carvings
. of superb workmanship, and a curious selection of antique
and modern pottery, which, perhaps more than all else, will
will excite admiration. The Netherlands, also, has some
remarkable examples of Flemish and Dutch woodwork.
China exhibits her famous porcelain and marvelously in-
tricate ivory and teak carvings. The prominent feature in
the Chinese exhibit is a table of cloisonné ware (copper
enamel), of exceptional beauty and value.

The American display is admirable. Insilver wareand jew-

L elry it is unexcelled ; and in no part of the Exposition is fur-

niture exhibited which can compare with that of the New York
manufacturers. 'The representation of pianos and organs in-

i
|

cludes specimens from all our celebrated makers, many of
whom have introduced the excellent innovation of building
glass-inclosed rooms for their instruments, so that, when the
latter are performed upon while other pianos are being played,
there will not be the confused Babel of discord which in so
many fairs has formed an objectionable feature. The book
display is elaborate, and, in general, the American section
compares most favorably with the exhibits of other nations.

Of the very varied and interesting contents of the Agri-
cultural Building, no fair estimate can yet be formed. The
unroofing of the structure during a storm delayed its com-
pletion and prevented an early arrangement of exhibits. = As
near as can be judged from such as are already in place,this

sented by one loom, and the best thing in that is an electric | department will form one of the most complete and interest-

brake arrangement. There are a superb Jacquard loom
weaving silk book marks, some gigantic armor plates, and

;ing parts of the Exposition. Horticultural Hall is beautiful,
“and later will, without doubt, embrace a large variety of

some fine rifled guns, armor plates, and locomotive wheels :

the Walter printing press. These are the principal British | specimens, some of them being of rare species. The forcing
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‘houses are quite well filled; and probably after many of the
foreign plants have been started therein, the display in the
large edifice will be improved. It should be remembered,
however, that the horticultural display includes the plants
growing in the beds as well as under cover.

We are not exactly clear asto the principle which gov-
erned the selection of exhibits for the Women’s Pavilion.
It appears that only a portion of the female handiwork exhib-
ited is located therein, while the rest is scattered among the
entries in the other buildings. This rather detracts from
the completeness of a display which is otherwise very credi-
table. Women are making Waltham watches in the Machin-
ery Hall, and women have contributed handmade laces,
robes, and needlework to other departments. Had all been
gathered under one roof, the objects of the separate building
would have been furthered, and the visitor would have ob-
tained a better idea, of the variety and skill embodied in fe-
male labor, than he perhaps can now. Still the exhibit as it
stands is good, and to the fair sex especially will doubtless
prove the principal attraction.

In concluding this brief general review of the present con-
dition of the Centennial, the highest credit must be given to
the authorities for the excellent manner in whi¢h the great
enterprise is'governed. Where many abuses might creep
in, it is surprising to note how few really exist. The restau-
rant charges have been extortionate, but these are now re-
duced. We hope for the substitution of a better catalogue
for the present rather cambrous volume, which will afford
the visitor the information he needs, and not a mass of glar-
ing and useless advertisements. We would also suggest that
allowing a juggler to perform ata prominent stand directly
inside and in front of one of the principal entrances, and
then to peddle his wares, is not calculated to add to the dig-
nity or value of the Exposition. These, however, are but
minor and, perhaps, unavoidable blemishes.

Living at Philadelphia is rather high ; and those who live
within a hundred miles of the city will find it to their ad-
vantage, both economically and in point of convenience, to
avail themselves of the railroad facilities in going and com-
ing every day. The daily excursion is not fatiguing, since
there is no need of the visitor walking a step inside the ex-
hibition grounds and within the principal buildings, except
in the art building (the Memorial Hall). Rolling chairs and
attendants are furnished for 60 cents an hour, and the visitor,
comfortably seated, is wheeled from point to point, and thus
can inspect the exhibits at his leisure. For long distances,
a steam railroad, which runs around the circuit of the
grounds, is always available. Although, as we have stated,
the Exhibition is not fully complete, the present will be pre-
ferred by many as an opportunity to make the visit. The
cool weather and absence of a crowd will be found much
more conducive to a pleasant examination of the immense
number of beautiful objects now ready than will the same
work performed during the sweltering heats of July and
August.

— -t —
Ivory.

"The apprehension thativory would become one of the pro-
ducts of the past, as we have often heard our cutlery and
billiard ball manufacturers maintain, does not seem to be
justified by the facts. According to the following, from the
British Mail, Messrs. Lewis & Peat, colonial brokers, have
issued a very interesting report of the modern ivory trade,
which, though showing great improvement since 1842, is a
mere shadow of what it must have been in the ancient times.
The total quantity imported into Great Britain in 1875 was
680 tuns, the largest in any year between that time and 1842,
when it was only 297 tuns: the lowest being 1844, but 211
tuns. The Fact of there being an appreciable increase in
last year s<4mports over 1874 of 70 tuns is, says the report,
““of the greatest interest, because in this article especially,
much more than any other known, there is no reason to ap-
prehend any falling off in the demand.” In one important
article of manufacture—Dbilliard balls—there is not any other
substance which can be used as an adequate substitute. The
public sales are held four times in the year. Prices last
year were, on the average, much lower than the previous
one, which is attributed to the general commercial stagna-
tion. The prices of good teeth, weighing from 50 1bs. to 160
Ibs., varied from $275 to $335 per cwt.; ‘“scrivelloes,” $120
to $270. Walrus teeth, sound, weighing from 1% lbs. to 5§
1bs., were worth 60 or 62 cents per 1b. ; defective, 40 or 44
cents. Rhinoceros horns, of which 3% tuns were imported in
1874, realised from 34 to 72 cents. The probable value of
the ivory imported last year could not be less than $2,500,000.
A larger portion came through Egypt than in the previous
year, and less from Zanzibarand Bombay, from South Africa
a little more, and from West Africa a little less.

—.t i —————
The Great Strike of Miners.

There are, it is stated, something like 30,000 men out, in
South Yorkshire and Derbyshire, England, besides a num-
ber of topmen, enginemen, and other employees. The mair
body of men. are still stoutly determined to stand out
against the drop of 15 per cent, and the employers are quite
asfirmlyresolved not to make any concessions. At a fewcol-
lieries, the men have turned in at a reduction of 7% per cent
on the understanding that they will make further conces-
sions in order to bring them to the general level of the dis-
trict after the strike is settled.

— ——t s —

TO PREVENT THE CRACKING OF GLUE by heat or extreme
dryness, the addition to the solution of some calcium chlo-
ride is recommended, which retains sufficient moisture to
obviate this inconvenience. Thus prepared, glue can also be
used upon glass and metallic surfaces.
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THE SPANISH CENTENNIAL BUILDING.
Although the Spanish display at the Centennial Exhibition
is not of very large extent, it is varied in character and con-
tains many objects of exceptional beauty, especially in the
art department. In the Main Building, 11,258 square feet
have been allotted to Spain, which the Spanish Commission
has inclosed, making an entrance through doors in the
middle of the front. This inclosure is 46 feet in hight, the
material being wood and canvas, painted, carved, and gilded
in a very rich and elaborate style. There is a
grand doorway in the center, and two side portals,
all handsomely decorated. The doorways are to
be hung with heavy folds of silk curtains—red and
yellow, the Spanish national colors.

The Spanish Commission has also constructed
the octagonal building shown in the annexed en-
graving. The structure is well proportioned, and
the slight amount of exterior ornamentation is
characteristic of its nationality. This structure is
separate from the one inside the main building
above referred to.

e
Speed of Railway Trains.

The following are the highest authentic instan-
ces of high railway speeds with which we are ac-
quainted ; Brunel, with the Courier class of loco-
motive, ran 13 miles in 10 minutes, equal to 78
miles an hour. Mr. Patrick Stirling, of the Great
Northern, took, two years back, 16 carriages 15 miles
in 12 minutes, equal to 75 miles an hour. The Great
Britain, Lord of the Isles, and Iron Duke, broad
gage engines on the Great Western Railway, have
each run with four or five carriages from Padding-
ton to Didcot in 474 minutes, equal to 66 miles an
hour, or an extreme running speed of 72 miles an
hour; the new Midland coupled express engines, running
in the usual course, have been timed 68, 70, and 72 miles
an hour. The 10 A. M. express on the Great Northern, from
Leeds, we have ourselves timed, and found to be running
mile after mile at the rate of a mile in 52 seconds, or at 692
miles an hour. The engines used are Mr. Stirling’s outside
cylinder bogie express engines, the doad being ten carriages.
—Engineer.

—_— ————ttr—————————
THE CENTENNIAL BUILDINGS.--THE NEW JERSEY
BUILDINGS AND THE WOMEN’S PAVILION.

The State of New Jersey has erected a building at Philadel-
“phia in the rustic gothic style, the high roof and the protected
windows and porch being especially noticeable. Itis an ele-
gant and well built structure, and is likely to be carefully in-
vestigated by country visitors, whoseinterest in commodious,
elegant, and cheap homes seems to know no abatement. The
New Jersey building appearsin the center of our engraving
herewith, ¢ The South ” restaurant appearing on the left, and
anew view of the Women’s Pavilionbeing shown on the right

Scientific dmevican,

of the picture. Thelast named building has already been de-
scribed in our columns; and we are informed that it owes its
origin to the refusal on the part of the Centennial Commission
to allot separate spaces within the principal buildings for ex-
hibiting women’s work. The display of work within the

building, it will be acknowledged, shows well the great vari-
ety and number of industrial pursuits which are open to fe-
males, the demands of which on the hand and brain are not,
as a rule, so excessive as toreduce the workers to a condition

THE SPANISH CENTENNIAL BUILDING.

of hard and badly recompensed toil. The large proportion of
the exhibits show that thereis an immense field for women’s
work, requiring the deftness of finger and the taste for
which their sex takes the precedence of man, and affording
ample remuneration for steady, capable workwomen.
—_—— .t —
The Water Gas Humbug Again.

The Chicago Ttmes is the latest victim of the absurd wa-
ter gas delusion. A ¢ Professor ” Kendall, that too confiding
journal asserts, has exhibited to its representative ¢‘ an ap-
paratus which burns from one fourth to seven eighths as
much water as it does any other combustible fluid,” makes
gas better than that produced from coke (!) at 50 cents per
thousand feet, and produces sufficient fire ‘“ to do the cook-
ing and washing for six persons for seven days for a like
small sum.” The 7%mes says that ¢ the result overwhelms
the mind with its wonderful possibilities,” and that ‘it will
astonish the scientist as well as the unschooled and the un-
disciplined.” We fear that all the astonishment regarding
the subject will be at the ignorance and credulity of the Chi-

cago paper. Water. is nothing but the result of burnt hy-
drogen,which gave out its heat at the time of its combustion.
No fuel can be burnt twice, and it is as impossible to burn
hydrogen in water or watery vapor as it is to burn carbon in
atmospheric carbonic acid.
—_— ettt ——
Fixing Pencil Lines and Colors on Drawings.

W. E. Debenham describes a method of fixing powder and
other colors after they are applied.

‘I immerse the drawing in or flowover it a so-
lution of freshly prepared moist gluten in alcohol,

_ the alcohol to be at a strength of aboutseventy or
eighty per cent, or a solution of gelatin or metage-
latin or kindred substance (the word gelatin will
be used hereafter to include kindred substances),
in water, with as much alcohol added as the solu-
tion will bear without precipitating the gelatin. If
the solution be hot, it will bear a large addition of
alcohol. It is necessary that the solution be very
alcoholic, or the colors may run, as they would in
an ordinary aqueous solution. The gelatin coat-
ing may be rendered insoluble by treatment with
tannin or chrome alum ; the chrome alum is either
added to the gelatin solution itself, or applied sepa-
rately, and afterwards exposed to light.

‘“ To prepare aphotograph or drawing that color
may adhere, I apply either of the alcoholic solu-
tions already mentioned, or asolution of glycerin
or sugar, or amixture of any of these; and this
preparative liquid should contain fifty per cent or
more of alcohol in order that it may penetrate
evenly. If the work can be colored before being
mounted, asin the case of a photograph to be en-
ameled, I apply the preparation liquid to the back
of the paper. The alcohol makesit penetrate to

the front, and the color istakenin a very even and fine man-

ner.

‘“Thefixing solutions are also applicable to water color, pen-
cil, and crayon drawings; and I prefer to employ gluten solu-
tion as an aqueous solution of gelatin, if desired, as an addi-
tional coat, or for the purpose of attaching it to the collodion-
ized glass in enameling. The fixing solution itself may also
be used for this latter purpose, and the coloring or touching is
not to be disturbed. When it is required that the gluten so-
lution should contain more gluten than the alcohol will take
up, I evaporate rapidly, but not to precipitation, a portion of
the solution, and mixwith the remainder.”

—_— .t r————————————

NEWSPAPER and other publishers will be supplied with
electrotypes of the Centennial Buildings and most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SUPPLEMENT, on very cheap terms. For prices address
the publishers, and indicate at the same time what engrav-
ings are desired, and the date of the issue in which they
appeared.

THE CENTENNIAL NEW JERSEY BUILDING AND THE WOMEN'S PAVILION,
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MUNTZ’S TANNIN-TESTING APPARATUS,

The accompanying engravings, which we extract from 7%e
Engineer, represent a new and simple apparatus for testing
the efficiency of any tanning solution or material. The prin-
ciple involved consists in forcing a solution containing tan-
nin through a piece of hide. The density of the solution is
taken before and after the operation, and a comparison of the
densities enables the value of the solution to be readily de-
termined.

Fig. 1 is a perspective view. and Fig. 2 is a section show-
ing the internal arrangement. Having taken a small piece
of raw hide, and placed it inside, onthe base of the appara-

The calks of the shoe are located as usual. The holes for
the nails are much further back from the edge than in the
ordinary shoe. The portion between the nail holes and edges
is flat. The remainder slopes inward, as shown in Fig. 1.
The swage is represented in Fig. 2, and has a groove corres-
ponding to the outer part of the shoe, which is here exhibi-
ted in section, a ridge for forming the nail hole indentation,
and an inclined part corresponding to the like portion of the
shoe. The swage is placed on the blank, and on moving it
around the outer edge it raises the same, cuts the groove, and
forms the concave all at once.

The inventor points out that there is fully three times as

tus, the india rubber cover is closed down over it, and se-
cured by thescrews in the claws. The
liquid to be tested is then poured in
on the top of the piece of hide through
the small opening, which is fitted
with u screw stopper, B. This done,
pressure is brought to bear by turning
the perpendicular main screw, V, at
the bottom of which is attached a brass
disk, which gradually compresses the
india rubber cover, and forces the
liquid to filter through the hide. The
screw must be tightened up occasion-
ally so as to maintain the pressure. A
glass is placed beneath the machine to
receive the liquid, which percolates
drop by drop. When sufficient has
been obtained to fill a small test glass,
the density is taken. To do this the
glass should be filled with the first
liquid kept in reserve, and the tanno-
meter inserted. In a few minutes it
will become steady, and the degree is
then noted. The same process must
be repeated with the filtered liquid.
The difference of degrees between the
two densities shows the percentage of
tannin in the analyzed substance. This
difference is multiplied by 40 if 24 per
cent of stuff is put into water ; by 20, if
5 per cent; by 10, if 10 per cent ; and by
5, if 20 per cent. For instance, if the
tannometer marks for the first liquid
28, and for the second 1-3,the differ-
ence, 1'5, or 13 degrees, must be mul-
tiplied by 40 if we have taken 2} per
cent, which gives 60 per cent of tan-
nin; by 20 if we have taken 5 per cent,
which gives 30 per cent of tannin; by
20 if we have taken 10 per cent,
which gives 15 per cent of tannin.

The tannometer referred to is prac-
tically a hydrometer, which is supplied
with the instrument. With it were
detected the valuable properties of
balsamo carpon, which, when gathered
ripe and the gum taken off free from
the fiber of the pod, contains 80 per cent of tannic acid. Itis
this gum which weightsthe leather. Gallnuts arelikedby the
tanners, but it is now found thatthe property of gallic acidis
to open the pores and allow the other weighting materials to
enter the hide. With this small machine, tanners and che-
mists can test the bark from different trees, some of which
are known to yield tannic acid, and are employed for the ma-
nufacture of ink and dye, but have never been used for tan-
ning leather. The hide takes from the solution all the pro-
perties it requires when the substance is filtered.

_— et —— ————————

STEPHENSON’S HORSESHOE AND SWAGE.

In the annexed engraving is represented a new horseshoe,
so formed that the weight of the animal is thrown on its
outer edge. which portion offersthe principal support to the
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hoof. This peculiar construction is obtained by means of a
specially devised swage, the use of which will be understood
from the following description.

much iron on the outsideof the nail groove as thereis in the
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MUNTZ'S TANNIN-TESTING APPARATUS.

ordinary shoe. This gives more room for opening, and en-
ables the smith to make the shoe extend out fullaround the
edge of the hoof. The location of the nail holes allows of
the nails being driven straight through the hoof instead of
in a bowing condition, and thus the clinch can be driven down
more solidly.

Patented December 28, 1875. For further particulars ad-
dress the inventor, Mr. Squire N. Stephenson, Richmond,
Bedford county, Tenn., or William T. Frohock, 639 Arch
street, Philadelphia, Pa,.
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COLLINS DOUGH CUTTER.

Mr. James Collins, theinventor of the improved door check;
illustrated elsewhere on this page, has also devised a new
dough cutter, the patent for which is now pending through
the Scientific American Patent Agency. The implement con-
sists in an outer ring, A, which supports a central tube in
which is a spring plunger. The lower end of said plunger
is screw-threaded to receive either a solid disk, B, or short
hollow cylinder. By means of the outer ring, A, alone, cakes
or biscuits of circular form may be cut. When the hollow
interior cutter is applied, the device may be employed for
forming doughnuts or other articles from which a central cir-
cular piece is removed, the implement cutting the outer cir-
cumference and removing the inner piece at a single opera-

tion. The solid disk is employed to make the depression in
tarts, for the reception of fruit or preserves.

Further particulars may be obtained by addressing the in-
ventor, P. O. box 63, Central City, Colorado Territory.

To make rivets for joining leather hose, use 64 parts cop-
per to 1 part tin.
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A New Method of SwWimming.

A lecture on swimming was lately given at the Maryle-
bone Baths, London, by R. H. Wallace-Dunlop, C.B. The
feature of the lecture was the introduction of what was
termed plate swimming.

Plate swimming is the fastening of round paddles on to
the hands, in size and shape resembling plates;and by this
means Mr. Dunlop maintains that great extra power is given
to the swimmer. This was abundantly proved by a man
swimming across the bath assisted by the plates when he
had a heavy weight attached to his neck, when it would
undoubtedly have been impossible to have swum without
such assistance. Plates or paddles are also attached to the
feet, and, the lecturer maintained, are
also of great assistance in keeping
afloat. Mr. Dunlop spoke in very high
terms of Captain Webb’sbook on swim-
ming, and read several extracts from
it—in particular, one that dwells on
the importance of learning a style of
swimming adapted to keep the swim-
mer afloat for a long period, rather
than to enable him to swim very fast
for a short distance, and then suc-
cumb. Captain Webb’s portrait, when
thrown on the sheet, was, of course,
well received, and after the lecture
the practical workingof the plates was
shown in the water. Mr. Dunlop will
probably lecture again, and we would
rather defer till then any detailed cri-
ticism on his invention. We feel confi-
dent, however, that the plates give in-
creased power in the waterin the way
of enabling the swimmer to carry, say
a rifle and ammunition, but we do not
at present feel sure that they will in-
crease speed.

Among the exhibitors in the water
was Ainsworth, of the Serpentine
Swimming Club, whose peculiar leg
stroke was admirably adapted to ex-
hibit the fins or feet plates, or pad-
dles, that were used. There is one
point we may mention in connection
with this most interesting invention,
which is that it is indispensable that
ordinary swimming be first learned.
We consider this, upon the whole, to
be in its favor, as we should be sorry
to see artificial means of floating re-
sorted to, which would tend to check
persons learning to swim in the ordi-
nary manner.—Land and Water.

COLLINS’ DOOR CHECK.

The annexed illustration represents
anovel door check designed for holding
doors in any desired position without
the use of blocks, chains, or any attachments which might
injure the carpet or floor. .It consists of a rubber-headed
bolt, A, sliding in a casing and acted upon by a spiral spring
which forces it downward. To the upper end of the bolt is
pivoted a lever rod connected to a crank. When the latter
is carried below its pivot, thespring is free to act and so to
cause the bolt to hold the door. When it is desired to throw
the device out of action, the crank is raised above the pivot,
and is carried by the spring against the stop pin, B, when it
holds the bolt securely in elevated position. The invention
is easily applied ; and in case of the spring becoming weakened
by use, a new one is readily inserted.

Patented through the Scientific American Patent Agency,
April 25, 1876. For further information address the in-
ventor, Mr. James Collins, P. O. box 63, Central City, Colo-
rado Territory.
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CALCULATING THE SPEED OF WHEELS, PULLEYS, ETC.

Although we are constantly solving problems as to the
speed of wheels of given dimensions and the dimensions of
wheels revolving at given speeds, enquiries on this subject
come to us in such nunhors that we cannot do better than
give some plain, autho-itative rules which all our mechani-
cal readers will do well to remember :

To find the number of teeth in a gear wheel, revolving at
a given speed : Multiply the speed of the driving wheel in
revolutions per minute by the number of teeth it contains,
and divide by the speed of the driven wheel, and the quo-
tient is the number of teeth required. Example: If a wheel
contains 50 teeth and makes 25 revolutions per minute,what
number of teeth must a wheel contain to gear into the first,
if it make 125 revolutions per minute? 50 x 25 =1250 +125
=10, yhe answer. For pulleys, or band wheels, the rule is
the same, except that the diameter of the wheel is taken in-
stead of the number of teeth. Example: A driving wheel is
24 inches in diameter, and makes 120 revolutions per minute;
what size of pulley must be used to obtain 60 revolutions per
minute ? 120 X 24 =2880-+60 =48, the answer.

Another rule, which will answer whether we employ a
single pair or two pairs of pulleys, is as follows: Divide
the speed required by the speed of the driving shaft,and the
quotient will be the proportion between the revolutions oy
the driving shaft and the revolutions required. Then take
any two numbers that will, when multiplied together, give
a product equal to that proportion ; one of such numbers will
orm the relative proportion between the sizes of the first:
pair of pulleys, while the other number will form tlie rela-
tive proportion between the sizes of the other pair. Exam-
ple: It is required to run a machine at 1,200 revolutions per
minute,the driving shaft making 120 revolutions per minute.
What sizes of pulleys should be used? 1,200--120 =10.
Then: 5 X2 =10, or 4X 24 =16; so that the proportion being
10 to 1, we may use two wheels of any sizes, provided that
the one on the driving shaft is 10 times as large as the one
on the machine. Or since 5 X2 =10, we may place on the
driving shaft a pulley 5 feet diameter and belt it to one of
1 foot diameter, thus forming the proportion between the
first pair of wheels of 5 to 1. The next pair of pulleys must
be in the proportion of 2 to 1, that is to say, we may belt to-

gether a 2 feet and a1 foot pulley,a 4 and a 2 feet, or any:

others so that one is twice as large as the other. Again,
since 4 X 24 =10, our first pair of pulleys may have the pro-
portion of 4 to 1, and the second pair the proportion of 2} to
1, or vice versci, as circumstances may require.

It is obvious that, when the speed of the driving shaft is
less than the speed required, the larger pulley of each pair
must be used as the driving wheels. JosHUA ROSE.

New York city.
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PURIFICATION OF COMMERCIAL CHINOIDINE.
The following method for purifying the residue, obtained

as a brown resinous mass, from the mother liquor of qui-;

nine,is given by Professor J. E. De Bry,of the Hague : Dissolve
324 parts of the resinous mass in 1,670 parts of dilute sul-
phuric acid (1 of acid to 83 of water), heat, add caustic soda
until alkaline, then add a solution of hyposulphite of soda.
Three parts of chinoidine require 1 to 6 parts of soda.
The dark sirupy precipitate is allowed to settle, the liquid
decanted, the precipitate washed with hot water, and this
wash water added to the mother liquor. The liquid is
heated, and an excess of caustic soda added, when the puri-
fied alkaloid is precipitated as a white sticky substance. It
is dissolved in dilute sulphuric acid and evaporated at 212°
to dryness. It is very hygroscopic.

ELECTRIC ALARM AGAINST SUFFOCATION BY ILLUMINATING
GAS.

Burglar alarms have come into extended use, in this coun-
try at least, and to them have been added fire alarms, to go
off when a certain temperature is reached ; and it has been

suggested that a suitable alarm for coal gas from leaky :

stoves could be added, making use of the property that car-
bonic oxide possesses of precipitating palladium salts. An-
other modification has been invented by Ansel, for detecting
the escape of street gas in a room. It possesses the advan-
lage of simplicity, and its operations depend on a physical
taw, not a chemical one, namely, that the lighter a gas is
the more rapidly it diffuses through a porous membrane.

The apparatus consists of a pear-shaped vessel covered :

with a porous membrane or unglazed earthen plate. This
vessel has attached to it a U-shaped tube filled with mercury.
One pole of the battery dips into the mercury, the other ter-
minates just above the surface of the mercury in the open
end of the tube. If this apparatus is placed in a room where
coal gas is escaping, the gas enters through the porous plate
more rapidly than the air can escape; a certain pressure is
produced, which causes the mercury to rise in the open leg
and complete the circuit, thus giving the alarm. It is said
that a comparatively small amount of gas in a room will set
the apparatus in motion. A similar apparatus with the op-
posite arrangement of the terminating wires could be em-
ployed for detecting a large escape of carbonic acid from
any source, for this gas is so heavy as to at once produce a
partial vacuum in the pear-shaped vessel, and, of course, a
fall of mercury in the open leg. The amount of carbonic
acid requisite to vitiate an atmosphere is, however, so small
that it would probably be without effect on this instrument.
There may be other cases where the pressure of gases much
heavier or lighter than air could be detected more quickly

by this than by the ordinary methods, as in coal mines and
wells; while an advantage is that signals may be automati-
cally conveyed to any desired distance. This seems, at least,
a promising fiald for inventive genius and research.

PLATINUM PHOTOGRAPHIC PRINTS.

Professor Stebbing has written an article to the Photo-
graphisches Archiv, extolling Willis’ process of printing in
platinum, which takes, he says, but one fifth as long as sil-
ver printing. A sheet of starched paper is floated on a very
weak silver solution, then laid on a glass plate, and over it
is poured a mixture of sesqui-oxalate of iron and platino-chlo-
ride of potassium (or sodium ?) and evenly distributed with a
tuft of cotton wool. When dry, it is exposed under a nega-
tive until a weak picture is produced, the time being regu-
. lated by a photometer. It is developed on a warm solution of
oxalate of potash; it is immediately removed, washed in
weak oxalic acid until the whites are clear, then washed in
water and toned on sulphocyanide of gold. Itis finally drawn
through hypo solution and well washed.

A NEW ADULTERANT FOR SUGAR.

It having been suspected for some time at Marseilles that
sugar imported thither from Réunion Island was adulterated,
examinations were recently instituted Ly government au-
thority. It was found that the sugar, of a light brown
color, was adulterated with sand and with slag to the value
of $2.40 in every 220 1bs. The slag ground up imitated the
natural sugar perfectly, while the sand served to give in-
! creased weigltt

i
!
i

} NEW ELECTRICAL DISCOVERIES.

| Professor John Trowbridge, of Harvard College, has made
(1) a new induction instrument, in which the fine wire of the
coil, instead of being distributed upon a single straight elec-
tromagnet, is distributed equally upon two straight electro-
magnets. 2. The cores of the magnets are made of bundles
of fine wires. 3. The armatures are composed of thin plates
of soft iron.

In his experimental instrument, the armature consisted of
twenty plates of iron, each 4l ‘inch thick, forming an ar-
mature 1} inches in thickness.

Professor Trowbridge states that the use of this armature,
in connection with the wire cores, increases the strength of
the electric spark four hundred per cent, and also increases
the length of the spark 100 per cent.

e el B P— — e
Good Words.

The first of the following notices is taken from the Austin
(Texas) Daily State Gazette, the other from the Comic Month-
ly, published in this city. We need hardly state that both
journals express their unsolicited opinions. Both reached
us at about the same time, and it seems to us a notable coin-
cidence that two periodicals so widely separated, both geo-
graphically and in character, should substantially agree in
the mode of expressing their complimentary opinions of our
journals. To the editors we offer our best thanks, and we
reprint the notices, not only to exhibit to our readers how
general is the appreciation in which the SCIENTIFIC AMERI-
CcAN and the SUPPLEMENT are held, but also as examples of
encouragement well calculated to stimulate lalors, even as
arduous as our own.

“The SCIENTIFIC AMERICAN is the pride and glory of
the intelligent people of this country. It has done more
to foster invention, encourage science, and develop the pe-
culiar mechanical genius of our people than all other publi-
cations combined, with the Patent Office thrown in. It is
the mirror of sciences and mechanic; and everything that is
novel, original, and useful finds its way into its well filled
columns. Each number is a perfect storehouse of knowledge.
We have lots of technical works, but few practical pub-
lications. The SCIENTIFIC AMERICAN is practical. It
should be in every household, for it can never do harm to
any, and may be the source of many future discoveries. No
artisan, farmer, or student can afford to do without it, un-
less willing to sacrifice the surest source of reliable scientific
knowledge. Impressed with the golden opportunity afforded
by the Centennial, the SCIENTIFIC AMERICAN is issuing a
supplement in addition to its regular weekly number. It is
! distinct from the regular issue, and has a large circulation.
Those who desire to keep posted should take both. The Sci-
ENTIFIC AMERICAN proper deals with the latest inventions
and mechanics generally, the SUPPLEMENT with Centennial
matters, the international exhibitions of past years, chemis-
try and metallurgy, technology, astronomy, natural history,
medicine, hygiene. etc. It is uniform in size with the SciEN-
TIFIC AMERICAN, for convenience in binding. 'The SCIEN-
TIFIC AMERICAN can be obtained for $3.20 per annum in-
cluding postage, or both it and the SUPPLEMENT for $7.
No subscriber can fail to receive back treble this value in
the course of a year, even from the practical hints they con-
tain.”

The other contemporary says :

¢ THE BEST IN THE WORLD.—Nothing gives a better idea
of the advancement our country has made in those arts and
industries which make a nation great than that well known
"and widely circulated weekly, the SCIENTIFIC AMERICAN.
.This paper gives a record of all events transpiring from
;week to week in invention, discovery, and industrial and
 mechanical arts of every description. It gives fine illustra-

tions of all important new or improved machinery ; new
discoveries and processes ; able critical and descriptive arti-
| cles ;»and, indeed, a vast fund of information, scarcely ob-
tainable in any other form at any price. 'T'he SCIENTIFIC
AMERICAN has for many years occupied the front rank, not
-only in this country but in the world. Tt is, indeed, invalu-
i able to the inventor, manufacturer, scientific investigator,and

© 1876 SCIENTIFIC AMERICAN, INC.

artisan, and its large circulation and high reputation attest
the appreciation of the public. During this year, the
SCIENTIFIC AMERICAN is specially valuable, as the Centen-

inial is bringing into notice many machines and manufac-

tures. The publishers have duly felt the responsibility rest-
ing upon the leading scientific journal of the world, and, in
addition to their regular edition, are issuing a large and
handsome extra edition which they call the SCIENTIFIC
AMERICAN SUPPLEMENT. To inventors or manufacturers,
whether native or foreign, who desire to reach the notion of
American trade, nothing can be offered equal to the com-
bined influence of the regular and supplementary editions of
the SCIENTIFIC AMERICAN; and of Dboth, Americans have

just cause to feel proud.”
— 4t
Substitute for Wrought Iron and Stecl.---"Fhe New
Manganese Bronze.

A correspondent of the London Mining Journalsaysthatthe

researches of the White Metal Company of Southwark and the
extensive experiments of Colonel Younghusband, of the
Royal Woolwich gun factories, have established heyond
question or doubt that the new alloy may be considered to
be twice as strong as brass, bronze, white, or gun metal, and
that it must, therefore, inevitably supersede these com-
pounds: while compared to wrought iron, its strength is com-
puted to be as 1,000 to 360.
The best brass we may take as being composed of 80 parts
of copper and 20 of zinc, bronze as composed of 90 parts of
copper and 10 of zinc. But it is found that an addition of 1
to2 per cent of manganese (which does not increase the
price) to either of these compounds, but especially the latter,
not only marvelously improves the alloy, but gives us vir-
tually a new metal. It is harder, it is tougher, it is 1more
elastic : so much so that, while the best wrought iron reach-
es its elastic limit under a strain of 10 tuns, has a breaking
strain of from 22 to 24 tuns, and an elongation of from 10 to
15 per cent, a forged piece of manganese bronze bore a strain
of 12 tuns, a breaking strain of 30 tuns, and an clongation
of 207, and in some instances of even 355, per cent. It can
be forged, rolled, and otherwise manipulated at a red heat
with an ease and readiness hitherto unknown ; and the hard-
ness, toughness, and elasticity appear to be easily varied, ac-
cording to the mode of treatment and the proportion of man-
ganese added. No better instance of this vast superiority
can be given than that no metal or alloy could be found ex-
cept phosphor Dbronze—to which manganese bronze is to
be preferred—to bear the strain of the engines of the new
vessel, the Shah, on their crank bearings, and that the vessel
was practically valueless until that alloy was tried, and
it alone fulfilled all the requirements. There seems to
be no doubt, therefore, that the new bronze will be used for
all those purposes for which copper and its alloys have been
hitherto employed ; for who would use brass or bronze when
they can get the new metal, doubly enduring, and therefore
doubly as economical, for the same price? Thus, it
will be required for all bearings for engines of every de-
scription, for slide valves, pistons, etc., for boiler tubes, for
locomotives, for fire boxes, for hydraulic press cylinders, and
all high pressure pumps. However, it is a very handsome
metal, more golden-looking when polished, and retains its
luster much longer, than brass.

The most remarkable suggestion which, however, has
been made with regard to it is that manganese bronze
should not only be used instead of copper for sheathing
vessels, but that it will ultimately take the place of wrought
iron and steel for plating our war ships, its power of elong-
ation being a great desideratum. (areful calculation proves
that a bronze plate two thirds of the thickness of wrought
iron can be manufactured for the same price, and it gives usa
stronger resisting power at a less weight, while a plate of
the same thickness would be twice as invulnerable. Not
only so, but a steel or other shot striking a manganese-bronze-
plated ship would not split and crack and shatter the plate
into a thousand pieces, to the imminent danger of those who
are fighting it, but the shot would literally have to force its
way, drilling a hole, through the tough and elastic bronze,
and which hole could be readily and effectually plugged. The
same arguments apply in every point to the manufacture of
cannons and guns of every description. And as gun metal is
really bronze, if these statements are true, all cannon ought
at once to be made of the new metal. In fact, its uses secm
perfectly illimitable. From Colonel Younghusband down-
wards, all agree as to the fineness and evenness of the tex-
ture and the perfect homogeneity of the metal ; while it has
also been observed that the contraction in diameter when
elongated is perfectly symmetrical.

As this bronze, as we have seen, must contain (say) 88 per
cent of copper, 10 of tin, and 2 of manganese, it is utterly
impossible to overestimate the value which such a discovery
implies to the mining industries of Devon and Cornwall,
which have been so long depressed. A demand for this al-
loy (such as we may reasonably anticipate will, after a time,
arise for it, both at home and abroad, from the infinity of
uses to which it may be applied) will resuscitate the copper,
tin, and manganese interests, the second of which is now in
an almost ruinous condition from the low priceof that metal.

NEWSPAPER enterprise at the Centennial Exposition is
illustrated by the fact that the publishers of the New York
Times will print an edition of their paper on the Walter
press every morning, in the Exposition building. Duplicate
electrotype plates will be made, and one set will be scnt
over to Philadelphia at 4 o’clock every morning, from New
York; and from the plates so sent, the regular morning edi-
tion of the paper will be printed. It is expected that the

Times will thus furnish the news in Philadelphia,in advance
all our other city dailies
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PRACTICAL MECHANISM,
BY JOSHUA ROSE.

SECOND SERIES—Number IV.

PATTERN MAKING.

Of chisels, the principal kinds used are the paring chisel,
used entirely by hand pressure, and the firmer chisel, for use
with the mallet. The difference between the two is that the
paring chisel is the longer. A paring chisel, worn to half its
original length, will however answer for use as a firmer
chisel, because, when so worn, it is sufficiently long for the
duty. A chiselshould not, however, be used indiscriminate-
ly as a paring and firmer chisel, for the reason that the paring
chisel requires to be kept in much better order than the fir-
mer chisel does. It is necessary to have several sizes of
chisels, varying in width from an eighth of an inch to an inch
and a half. A paring chisel for general use is shown in Fig.
18. Its width is about one and a half inches, and its handle
should be exactly of the form shown in the engraving, the
total length of handle being six inches, from A to B being one
and a half inches, and the diameter at C, and from B upwards,
being one and a half inches. The hollow below B is of three
eighths inches radius, and the diameter at D is one inch. This
shape and size gives a good purchase, especially from A to B,
where the hand is most often applied, the end, E, being
against the operator’s shoulder. A firmer chisel having a
handle of the ordinary pattern is shown in Fig. 19.

Fiq.I§.

Fu. 19,

Chisels are sharpened in the same manner as plane irons;
but being usually narrower, they require special attention in
the grinding, as they should be held against the grindstone
with an amount of pressure proportionate to their width, In
describing Figs. 5 and 6, in a previous issue, we explained
how a long feather edge may be given to a tool in the grind-
ing; and these remarks apply especially to chisels. Hence,
towards the finishing part of the grinding operation, the chisel
should e held very lightly against the stone; the flat face of
the chisel should never be ground, but should be kept straight
and even, otherwise the whole value of the tool will be im-
paired. In setting the edge of a chisel upon an oilstone, it is
necessary to exercise great care that the hands are not ele-
vated so as to oilstone the blade at a different bevel to that at
which it was ground, and not to allow the movement of the
hands to be such as to round off the bevel face at and near

- the cutting edge, an error which, from lack of experience, is
very apt to occur. The position in which the bevel of the
chisel should be pressed to the oilstone should be such that
the marks made by the oilstone will lie from the back of
the bevel tothe cutting edge, but be shown more strongly at
and towards the cutting edge. The motion of the hands of
the operator should not be simply back and forth, parallel
with the length of the oilstone, but partly diagonal, which
will greatly assist in keeping the bevel level with the oilstone.
Very little pressure should be applied to the chisel during the
latter part of the process of oilstoning; and the flat face of
the chisel should be held level with the face of the oilstone,
and moved diagonally under a light pressure, sufficient only
to remove the wire edge. After thesetting is complete, the
chisel should be lapped upon the hand to remove the fine wire
edge left by the oilstone.

The next tool is the gouge, of which there are several
kinds. Thosehavingthe bevel on the concaveside are termed
inside gouges; and when the bevel is on the convex side, they
are called outside gouges. Gouges, like chisels, are also classed
into firmer and paring gouges, the distinction between the
two being the same as in the case of chisels. It is not ne-
cessary to possess a full set of each kind of gouges; half a
set each of inside and outside will suffice, with an extra one
or two for paring purposes. Fig. 20 represents a paring, and
Fig. 21 a firmer, outside gouge.

The inside gouge may be ground a little keener than the
chisel or plane iron, and requires care in the operation, since
it has generally to be ground on the corner of the grindstone,

Scientific dmevican.

which is rarely of the same curve as the gouge requires. In
oilstoning a gouge, what is called a slip is employed. Slips
are wedge-shaped pieces of oilstone, of various curves and
shapes to suit the purposes for which they are applied. The
gouge should be held in the left hand, and the slip in the
right, the latter being supplied with clean oil. The back or
convex side of the gouge must be laid level on the face of the
oilstone, and the handle worked to and from the workman,
who must roll it at the same time, so as to bring every part
of the curve of the gouge in contact with the face of the oil-
stone. All the remarks upon grinding and oilstoning chisels
apply with greater force to gouges, because the small amount
of the surface of the gouge, in contact with either the grind-
stone or oilstone, renders it extremely liable to the formation
of a feather edge in grinding, and a wire edge in oilstoning.
In grinding outside gouges, a new feature steps in; forif the
gouge be kept at the same inclination throughout the grind-
ing, as in the case of all the tools heretofore mentioned, the
center of the gouge will be keener than the corners, to avoid
which the gouge is given a rolling motion to bring every part
against the action of the grindstone, while at the same time
lowering the back hand as the corners of the gouge approach
the stone. This, if evenly performed, give an equal keen-
ness to all parts of the cutting edge The same rising and
falling motion of the back hand is necessary in oilstoning the
convex side of the gouge. The concave side isto be rubbed
‘with an oilstone slip, taking care to let the slip be flat in the
trough of the gouge and not elevated at the near end; for if
once a habit of beveling, however slightly, the flat faces of
tools is contracted, it tends to increase, so thatthe tools final-
ly lose their characteristics and are in fact ruined so far as
their application to good work is concerned. Hollow gouges
are dispensed with by the use of rabbet planes, shown in
Fig. 11
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Several sizes ol the squares are necessary to the pattern
maker, because his work necessitates in many cases thatthe
blade be short in order to admit of its application to the work.
IMig. 22 represents an ordinary try square; the blade should
be of sawblade, and the back of hard wood, the inside and
outside edges of the back being covered with sheet metal to
prevent undue wear. In addition to this, however, a bevel
square is required ; and it is best to have one with a sliding
blade, so that the length it projects from the square back, on
either side, may be adjusted to suit the work. Such a bevel
square i illustrated in Fig. 23.

_Mq- 2 /«
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Of compasses there are two kinds, one being plain and
having ne means of permanentadjustment, as shown in Fig.
24. This is used for casual measurements or marking. The
other has an attachment by which it may be permanently
set, as shown in Fig. 25, in which A represents a thumb
screw employed to set one leg firmly against the radius piece,
C, and B being an adjusting screw for finally adjusting the
compass points after the thumbscrew, A, is fastened, the
spring, D, operating to keep the leg, E, firmly against the
face of the screw, B; so that, when the adjustment of the
compass points is once properly made, the compasses may
be laid upon the bench and used from time to time without
danger of the adjustment being altered by handling or by a

slight blow.
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An excellent attachment for compass points has lately
come into use; it is for the purpose of fastening to the
marking leg a pencil, to avoid scratching the surface of the
work with the compass point. This device and its mode of
application are shown in Fig. 26, in which A represents a
thin tube with feet on it, provided with the split, B. C is a

/"lj 2.
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clamp provided with athumbscrew, E. D represents one of
the compass legs. I is a piece of lead pencil which passes
through the tube, A. Theattachmentis slipped on the com-
pass leg, and the screw is tightened up, clamping that leg
to the feet, G (i, and clamping at the same time the pencil in

Fig.26.

the tube. Another of these attachments, in which the pen-
cil point is adjustable in a direction other than that in which
the compass point stands, is

shown in Fig. 27, the pencil ]4'](] 28
tube being swiveled at A,
and B representing the com-
pass leg.

The points of compasses
should be forged out when
they get thick from wearing
short, and they should be
tempered to a blue color.
For marking small holes,
compasses are too cumber-
some for fine work, and
spring dividers are prefera-
ble. A recent improvement
in these tools consists in
making the spring helical,
as shown in Iig. 20, in
stead of making it broad,
flat, and thin, as former-

ly.

4O
Iron Sheets Thinner than Paper.

We have heard of iron as thin as paper, but have just had
a packet of specimen iron sheets brought to our office, not
half as thick as the sheet this is printed on. T'his sheet is
0:004 inch in thickness ; the iron sheets we have received are
00015 inch thick, or only three eighths of the thickness of
the paper. At the.same time the iron sheets are so tough as
to be torn with difficulty, and so flexible as to bend with al-
most the facility of ordinary printing paper. These wonder-
ful specimens of iron were made from the rough pig up to
the rolled sheets by our neighbors, the Pearson and Knowles
Coaland Iron Company, whose skillful manager, Mr. Hooper,
has discovered a means of rolling these infinitesimally thin
sheets in numbers without their sticking together.— War-

rington (England) Guardian.
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IMPROVED WATER WHEEL.
The novel features in the improved water wheel illustrated

Scientific Qmerican,

The Blue Color of the Sky and Sea,
The blue color of the sky and of the sea is satisfactorily

herewith is found in the buckets, which are provided with|proven to be due to the presence of exceedingly small par-

inner arms to strike studs as soon as the buckets enter the
chutes. One bucket is thus opened to the full striking force
of the water just as the preceding one enters the exhaust,
so that the dead pressure of the water becomes, it is claimed,
entirely utilized.

Fig. 1 is a side elevation, and Fig. 2 a plan
view. At A are the buckets pivoted to the
wheel, as shown, so as to swing out and meet
the pressure of water passing through the
channels, B, to the exhausts, C, and so as to
close in for passing the cut-off partitions, D.
Said partitions prevent back action of the
water. At E is shownone of the studs, so
located that the bucket arms come in contact
with it, and the buckets are thus opened.
The closing of the buckets is effected by the
curved part of partitions, D. I

The water enters on the sides of the casing
through the gates, of which there may be
three or more, and is so conducted that it
strikes the wheel in a tangential direction. i ‘ I
At the same time the current opens one of M i) H
the buckets, which then shuts up the whole
opening to the exhaust, so that the full force
of the water is spent on the bucket.

While the apparatus is in operation, four
buckets are employed to each gate. The first
bucket is opened to receive the water; the
second bucket carries the water to the open-
ing in the lower part of the casing, where it
is gradually discharged as the bucket moves
on, thereby avoiding the jerk on the wheel
which might otherwise oecur. The third
bucket moves right over the opening in the
lower part of the casing, allowing the full
discharge of the water; and the fourth buck-
et strikes the partition which extends on qne
side of each gate toward and close to the
wheel, and becomes closely shut.

The advantages claimed are that the appa-
ratus works with any head of water, also
under back water. It can be adjusted to any
required power by the partial or entire open-
ing of the gate. It employs the whole pe-
riphery of the wheel for the utilization of
the power; and it gives the advantage of the
full pressure of the solid column of water without the neces-
sity of accelerated motion and consequent augmented use of
water.

Patented through the Scientific American Patent Agency,
March 14, 1876. For further information address the inven-
tor, Mr. Henry Waltner, Hamilton, Ohio.
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IMPROVED COTTON STALK PULLER.

‘We illustrate herewith a new and simple invention for
pulling cotton stalks in preparing the land for a new crop.
The construction is such as to afford a pow-
erful leverage upon jaws which tightly grasp
the stalks, so that the work is accomplished
almost as fast as the operator can wheel
the implement from plant to plant.

The machine consists of a wooden frame
made in parallelogram shape and mounted
on wheels, the axle being located near one
end. It is supported and strengthened by
suitablebraces, and therear crossbar serves
as a handle. Two jaws, the ends of which
project in front of the forward crossbar, are
pivoted to each other and to the axle. The
shank of one jawis bent at right angles and
secured to one of the side bars. To the
other shank is pivoted a rod which passes
through a slot in the side bar and connects
with ahand lever, as shown. . 'This leveris
moved by the operator to open the jaws so
as tocause them to grasp the stalk; then,
by bearing down on the rear end of the
frame, the plant is pulled from the ground,
the axle serving as a fulcrum for the lever-
age. The device is labor-saving, and to the
planter will doubtless prove an efficient and
useful implement.

Patent now pending through the Scienti-
fic American Patent Agency. For further
information address the inventor, Mr. Ro-
bert D. Brown, Austin, Texas.

W

Flower Pots.

We learn from the Hamburger Gartenzes-
tung that the fabrication of flower pots
from a mixture of cowdung and earth is
is now extensively practised in Germany,
16,000 being used last year in one establishment. For
forcing they are highly recommended, though they will not
bear plunging in a hot bed ; and they are admirably adapted
for nursery work, for plants raised in pots and afterwards
turned out, in this case pot and all. Even standing dry, the
roots of plants will penetrate the sides of the pot,and extract
some nourishment from them. They are made by machin-
ery, and one man can make from 700 to 900, or even 1,000,
in ten working hours. There are machines for two sizes, 2
inches by 2 (price $2), and 2% inches broad by 2} high (price
$2.50.)

ticles of matter, that float in the air or water.

A beautiful illustration of the multitude and minuteness
is given by Rev. Wm. H. Dallinger, as follows :

‘“ Let clean gum mastic be dissolved in alcohol, and drop
it into water; the mastic is precipitated, and milkiness is pro-

|
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WALTNER'S WATER WHEEL.

duced. Gradually dilute the alcoholic solution, and a point
is reaclied where the milkiness disappears, and by reflected
iight the liquid is of a bright cerulean hue. It is in point
of fact the color of the sky, and is due to a similar cause—
namely, the scattering of light by particles small in compari-
son to the size of the waves of light.’

‘“ Examine this liquid with the highest microscopical pow-
er, and it appears as optically clear as distilled water. The
mastic particles arealmostinfinite in number, and must crowd
the entire field of the microscope ; but they are as absolutely

BROWN'S COTTON STALK PULLER.

ultra-microscopic as though they had no existence. I have
tested this with an exquisite - g9 of Powell and Lealand’s,
employed with a new and delicate mode of illumination for
high powers, and worked up to 15,000 diameters; but not
the ghostliest semblance of such particles was seen. But at
right angles to the luminous beam passing among these par-
ticles in the fluid, ‘they discharge perfectly polarized light.’
‘The optical deportment of the floating matter of the air
proves it to be composed, in part, of particles of this ex-
cessively minute character,” and among the finest of these
particles Professor Tyndall finds the source of bacterial life.”
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Breathing through the Nose.

There are various reasons for considering the nose the nat-
ural outlet of the lungs, and hence various advantages are
to be derived from breathing through the nose.

1st. If we breathe through the nose we will be enabled
often to detect the presence of noxious odors in the air we
breathe, and so be warned in time to prevent disease.

2d The internal nose is studded with hairs, which in some
degree at least prevent the ingress of nox-
jous matters in the air we breathe. Dust is
strained out; and it is confidently asserted, by
persons who have tested the matter, that mi-
asmas are prevented from entering the blood
if one breathes only through the nose. Some
persons have lived in malarious districts,
slept on the banks of malarious rivers, etc.,
for years, and yet have escaped all the forms
of fever which usually followed a residence
in the country, who have ascribed their ex-
emption solety to the settled habit of breath-
ing only through the nose.

3d. By breathing through the nose, little,
if any, air passes into the lungs until it has
come in contact with the membranes of the
nose, which are supposed to possess some
power of neutralizing malarious and conta-
gious poisons.

4th. By drawing our breath only through
the nose, the air is warmed by contact with
the membranes before it reaches the lungs,
and so inflammations and congestions of those
organs are avoided.

Per contra, the habit, so common,of breath-
ing through the mouth has many disadvan-
tages. Inthis way a great volume of air is
quickly taken in, loaded with dust, malarious
or contagious impurities, etc., of which we
are utterly unconscious, until the blood has
been poisoned, and serious, perhaps fatal,di-
sease has been inaugurated. The cold air,
being taken in in great volume and with
great rapidity, chills the lungs, whereas, if
breathed through the nose, it would be
warmed before reaching the lungs.

The habit of breathing through the mouth
is caused largely by weakness of the respira-
tory muscles, and one excellent method of
strengthening those muscles is to breathe
through the nose. It is certainly as wise a
plan es sucking air through a silver tube, so often recom-
mended. Then breathe through the nose, as Nature indi-
cates, if you would have good health.

40O
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Japanese Iron.

A foreign technical serial gives the following account of
Japanese ironworks: The blast furnaces of Japan are small
and of very simple construction, although built on the same
principle as those of Europe. The wallsare builtof fireproof
clay, mixed with a few stones. The blast furnaces are round,
and have an opening at the side, closed by
a band of clay ; opposite are two other open-
ings, through which comes a strong current
of air, driven into the furnace by Chinese
bellows worked by men. Before pouring the
ore into the furnace, they mix it with coal,
and subject it toa previous calcination, so
as to getrid of its carbonic acid and sulphur.
The Japanese do not understand puddling as
practised in the West ; but the principle of
their procedure is exactly the same. The
fusediron, mixedwithalittlesand and pieces
of iron, is again fused with charcoal in a sec-
ond furnace, where it is left to cool for sev-
eral days, uutil the whole mass has the ap-
pearance of fluid. The Japanese method of
making steel is quite different from that
practised in Europe. They mix a certain
quantity of iron in pigs and iron in bars,
cover the mixture with borax, and melt the
whole for a week in a small fireproof cruci-
ble. The borax serves to dissolve the impu-
rities in the dross. When the metal is sepa-
rated from the dross, which floats on the sur-
face, and cooled, it is hammered hard, and
alternately plunged into water and oil, after
which it is cemented and tempered. The
mode of cementing is as follows: The steel,
on coming from beneath the hammer, is cov-
ered with a mixture of clay,cinders, marl,
and charcoal powder. When this plaster is
dry,the whole is subject to a red heat, and the
steel is cooled very slowly in warm water,
which is allowed to become tepid. Steel thus
obtained is not very supple, but extremely
hard, because it is not properly tempered or
freed from its impurities. It would not do for making watch
springs, but it is used by the Japanese for swords and sabers,
which are tempered as many as eleven times, and knives,
which are tempered four times.

—_—— .t —————

To whiten lace, iron it slightly, and sew it up in a linen
bag ; let the bag remain for 24 hours in pure olive oil. Then
boil the bag in soap and water for 15 minutes, rinse in warm
water, and then dip into water containing a slight propor-
tion of starch. Take the lace from the bag and stretch it
out to dry.
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A FISH THAT FISHES.

Dame Nature never indulged in a more curious freak than
when she produced a fish which gains its livelihood by fish-
ing for his fellow fishes. The fact is all the more wonder-
ful since no other animal save man adopts the bait asa mode
of capture for finny prey. The otter and seal pursue fish
and take them in fair chase, the sea hawk seizes them bodi-
ly and lifts them aloft quivering in its talons, and neither
brute nor bird uses a lure of any description to attract the
victim within reach. The chironectiform, however, whose

somewhat ungainly aspect is represented in our engraving,
taken from the Australian Sketcher, sets a trap with which
Nature has provided him, in the shape of an extraordinary
apparatus located on the top of his head. The appendage is
a flattened, bony member, covered with granulated skin, and
workingon a universal motion joint, and having a thick mus-
cular base. At the free end of the bony shaft is a semi-
spherical gland, resembling much in form the seed vessel of
the gum tree (eucalyptus), covered in its front aspect with a
brilliant nacreous integument, and having an aperture con-
nected with its interior. From this gland rise several soft
branched appendages with white shining vermiform fila-
ments at the tip of each branch. The chironectiform is
found in the vicinity of New Zealand. A neighboring Eu-
ropean genus—the lophius, or angler—which also has an at-
“tracting apparatus, but much less complicated, is stated to
crouch close to the ground, and, by the action
of its fins, to stir up the sand or mud. Hid-
den in the obscurity thus produced, it elevat-
es its appendages, moving them in various
directions by way of attraction or as a bait.
The small fishes which may approach, either
to examine or seize them, immediately be-
come the prey of the fish. We must grant
that the habits of the present fish may be
somewhat similar, but that superior attractive
power is given it by having the nacreous lin-
ing to the gland at the base of the filaments,
which shines under water like a mirror.
The fish is delineated in a dark nook at the
bottom of the sea, enticing a wary vctim to
closer acquaintance with its formidable arma-
ture of teeth. The possible victim represent-
ed is the platystethus abbreviatus (a new spe-
cies) of Hector, whose type was dredged by H.
B. M. S. Challenger off Cape Farewell, N. Z.,
from the great depth of 400 fathoms; numbers of the same
species, however, are cast on the beaches of the west coast
after heavy gales. Attention is drawn to the spinous ar-
mature of the body of our angler, which must prevent all
but very hungry monsters dining off it in its turn. The
specimen is represented one half the natural length.
————————ttr—
THE WORK OF THE UNITED STATES FISH COMMISSION.
Professor Spencer F. Baird, United States Commissioner of
Fish and Fisheries, in a letter to Congress in behalf of a
mall appropriation for fish propagation, gives some inter-
ting faets r2xarling th2 s:ale on which the work of his
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commission has been conducted, and the future operations
of that body. He states, in order to show the extent of oper-
ations, that the number of eggs of the California salmon
alone, collected during the season of 1875 at the United
States establishment on the Upper Sacramento River,
amounted to about 11,000,000, making a bulk of 80 bushels,
and weighing, with their packing, nearly 10 tuns. The work

of propagation has been successfully carried on in the Poto-
mac river, in which, from 6,000,000 to 10,000,000 1bs. of shad
and herring are now taken during the spring months alone.

THE CHIRONECTIFORM OR ANGLING FISH.

There is no reason, says Professor Baird, why any stream in
the United States,having direct communication with the Gulf
of Mexico or either ocean, may not be made toabound to an
equal degree with these and other fishes.

A portion of this year’s appropriation is to be devoted to
the introduction of the European carp, a species eminently
calculated for the warmer waters of the country, especially
the mill ponds and sluggish rivers and ditches of the south.
This fish, an engraving of which is given herewith, often
reaches a weight of six or seven and sometimes as high as
eight pounds. Its length varies from six inches to two and
a half feet. The upper portion of the body is a golden olive
brown, and the abdomen is a whitish yellow. Its fleshis ex-
cellent eating ; and as game, the fish is but little inferior to
the trout. It inhabits the fresh water lakes and streams of

central and southern Europe, whence it has been spread by

THE CARP.

man over the northern portion. It prefers quiet waters with
soft and muddy bottoms. and spawns in May or June accord-
ing to locality. The food consists of larve of aquatic in-
sects, worms, and soft plants, though the fish will eat al-
most any vegetable food in artificial ponds.

The carp is probably the most cunning of all fishes,
although it can be easily tamed. It seems to learn the dan-
ger of hooks and baits, after a few of its fellows have been
captured. Even the net, whichis so effective with most fish,
is often useless against the ready wiles of the carp, which
will sometimes bury itself in the mud as the ground line ap-

proaches, so as to allow the net to pass over it: or if the
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ground be too hard for such a manceuver, it will shoot bold”
ly from the bottom, leap over the upper edge of the net, and
so escape into the water beyond. The fish has also the pe-
culiarity of living to a great age, and it is said that carp ex-
ist in French ponds over a century old. It is tenacious of life,
even when food fails and when removed from the water ;
and if carefully packed in wet moss so as to allow a free cir-
culation of air, it will survive for weeks. Professor Baird an-
ticipates no difficulty in domesticating this valuable fish in
American waters, since it can be multiplied at very little ex-

The work of the Fish Com

pense even in restricted ponds.
mission includes not merely the stocking of streams with
new fish, but the replacing in water courses fish which

once existed there but now have become extinct. At
one time all the rivers on the Atlantic coast abounded in
shad, and furnished an enormous aggregate of food, not
only sufficient for several months’ supply to the inhabitants,
but allowing a surplus for shipment, either fresh or salted.
Now, however, this condition has become a matter of tradi-
tion in regard to nearly every stream south of the Potomac,
and nothing but the method of artificial propagation will re-
store the stock. When we bear in mind that the eggs of a
single pair of shad, artificially treated, can be made to pro-
duce more young fish than those of two hundred pairs of na-
tural spawners, the importance of the measures to be adopt-
ed by the Commission will be readily appreciated. During
the years 1874 and 1875, Professor Baird
states, the distribution of eggs and spawn
was as follows: Shad 18,689,550; Penob-
scot salmon, 2,294,565 ; California salmon,
5,153,740 ; total 26,137,855. To this is to be
added the hatching and distribution, during
the spring and winter of 1875-76, of Califor-
nia salmon, Penobscot salmon, land-locked
salmon, and lake white fish, not yet complet-
ed, but amounting to at least 14,000,000 fish

thus making a total of 40,000,000 supplied by
the United States Fish Commission in three
years. This, at the assumed ratio of 1 to 200,
would represent the proceeds of 8,000,000,-
000 eggs laid in the natural way and subject
to all the especial perils of natural spawn-

ing.

Improved Photo=Cameo Pictures.

The picture is to be printed in oval or ob-
tuse angular shape, with toned margin, and then to be gela-
tinized. After that we paste sand paper on a piece of thick
cardboard, a little larger than the picture to be operated upon,
rough side out, and ¢ut the oval or obtuse angle exactly by the
copying mask out of the center, place its sand paper side on
the picture, and run through a roller press. The sand paper
will give the toned margin a dim appearance, while the sur-
face of the picture will remain shining. If we wish to get
a finer dim margin, we have only to put on the sand paper
a second time in another position, and press again. Instead
of sand paper, paper lace, or woven stuffs may also be used,
but the former, in most cases, produces the best effect.
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NOTES ON CHEMISTRY.

READ BEFORE THE NEW YORK ACADEMY OF SCIENCES, APRIL 10, 1876, BY
PROFESSOR ALBERT R. LEEDS

ON UNUSUAL OCCURRENCES OF PHOSPHORIC ACID.

1. In commercial soda ash: in notable quantity. As this
is used as a flux, the occurrence of phosphoric acid might,
in certain cases, produce unlooked-for results. Its presence
would, moreover, as a general rule, be detrimental.

2. In fluorite: shown to be present in American fluors,
more especially those from Southern Illinois. According to
Berzelius, the spar from Derbyshire contains 0'5 per cent of
phosphoric acid. No analyses of American fluorites appear
t> have been recorded. When they are performed, the de-
termination of the percentage of phosphoric acid should
form not the least important feature of the analysis, and
should be made with extreme care.

3. In cryolite: the mineral analysed came from Evigtok,
Greenland, and every care was taken to select out pure ma-
terial, free from the minerals usually occurring in connection
with the cryolite.

4. In artificial fluor spar, patented under the name Stevens
flax: It is made by heating cryolite with lime, and washing
out the fluoride of calcium thus formed. A quantitative de-
t :rmination gave 0:00934 per cent of phosphorus, correspond-
ing to 00214 per cent phosphoric acid.

5. In the so-called chemically pure sulphuric acid : in the
course of the preceding analysis it was necessary to use a :
large amount of sulphuric acid in order to get the minerals
into solution. Although it seemed an almost absurd precau-
tion to look for phosphoric acid in the sulphuric acid, yet it :
was done, with the result of finding some actually present.
The acid analysed was that which has been used at the In
stitute for several years with great satisfaction. That por-
tion of the acid used in the preceding analysis contained
0-0006 per cent of phosphoric acid.

On other probably occurrences of phosphoric acid: It is:
worthy of note that cryolite is one of a class of minerals,
slmilar in their constitution and in their rock associations.
Thus cryolite, 3 Na F + Al; Fs, occurs at Evigtok in gneiss,
chiolite, 3 Na F + 2 Al; F5, in the Ilmeh Mountains in gran
ite, associated with topaz, fluorite, and cryolite. Examina-
tion, more critical than that to which they have been sub
jected, would probably reveal the presence of phosphoric
acid in a number of simidar fluorine-holding minerals.

A converse proposition is probably true of minerals con-
taining phosphoric acid. In quite-a number of instances
this is the fact, as in amblygonite, wagnerite, and apatite.
The associations of these three minerals are likewise very
similar. There is an interesting field of study open regarding
the mineral combinations in which phosphoric acid, chlorine,
and fluorine enter in combination with alkaline bases, and
earths. By artificial means, the number could probably be
largely increased. Finally, many silicates deserve re-exam-
ination. The minerals chondrodite, topaz, and muscovite
are similar in containing fluorine and in their associated
rocks, the first occurring in granular limestone, the second
in gneiss or granite, the last forming a constituent portion
of gneiss. It is doubtful whether these and similar silicates
have ever been examined for phosphoric acid, with the aid
of the refined qualitative tests of late years perfected for
this substance.

Over great areas of metamorphic rocks, the soil produced :

by rock decay retains an inexhaustible fertility, and every
soil analysis shows the presence of a considerable percentage
of phosphoric acid. In the case of the gneiss rocks of the
Atlantic States, this phosphoric acid is not improbably de
rived in part from an undetected trace of phosphoric acid in
the muscovites.

That these surmises should not appear unwarrantable, it
should be borne in mind : 1. That in the great majority of cases,
phosphoric acid has never been looked for. 2. That it is only
of late years that chemists possessed a ready method of detect-
ing it, and an accurate method for its quantitative estima-
tion. 3. It might frequently be precipitated in combination
with certain bases, and the fact be readily overlooked.

A RAPID METHOD OF DOUBLE WEIGHING.

- spectroscopic test.

i posed to the air.

‘ terite, which is from 6-4 to 7-1.

weighings were effected. The absorption apparatus was
therefore nearly,but not quite, counterbalanced by a second ab-
sorption apparatus of the samedisplaying capacity and similar
glass. The latter was partly filled, and then sealed and kept
in the bdlance case; the former was left in the balance case
until the temperatures of both were equal. The amount ab-
sorbed was in this way directly measured by the small in-
crement in weights requisite to restore equilibrium. This
device has caused the anomalies to disappear, and duplicate
determinations rarely differ more than two hundredths of
one per cent.
A GENERAL METHOD OF SPECTROSCOPIC EXAMINATION.
A short while ago, Mr. Iles drew attention to the fact that
traces of boracic acid could be detected by moistening the
borates with glycerin in the application of the spectroscopic
test. Mr. Brown Ayres, at the lecturer’s request, has ap-
plied the same reagent to a number of insoluble and non-vola-
tile compounds of the spectroscopic elements, and finds that
a mixture of one part of hydrochloric acid and three parts of
"glycerin greatly enhances the delicacy and brilliancy of the
The mixture is applied from a dropping
bottle, similar to that used with cobaltic nitrate in blowpipe
analysis, and from its adhesive properties may be used with
solid particles, and the concentrated residues from evapora-

- tion.,

EXAMINATION OF AN ARTIFICIAL MINERAL.

This #as formed during the casting of an alloy consisting
of 85 -parts of copper and 15 parts of tin. During the pro-
cess of casting, a portion of the alloy refused to pour, and
was dumped out upon the clean brick floor of the casting
room. It was found, on solidifying, that a great number of
crystals had formed on the surface and in the cavities ex-
The crystals are needles not exceeding }
inch in length and 314 inch in thickness. Luster adaman-
tine, and of great brilliancy. Color, white and transparent.
It scratched glass, its hardness being over 6. The specific
gravity at 62° Fah., by the bottle, is 6:019. It will be noted
that this is lower than the specific gravity of natural cassi-
It glows brilliantly in the
oxydizing flame, but gives no evidence of fusion at the ter-
minations of the crystals. It tinges the flame green. With
soda, it gives a white coating of oxide of tin. Crystals not
apparently affected by several hours’ digestion in hydrochlo-
ric and nitric acids. In chemical constitution, it is a stan-
nic oxide, containing a small amount of oxide of copper. A
quantitative analysis was not made, owing to the small
amount at disposal. The mineral is therefore an artificial
variety of crystallized stannic oxide or cassiterite.

MUSICAL VIBRATIONS,

LECTUREDELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY, BY
PROFESSOR C. F. BRACKETT, OF PRINCETON, N. J

The lecturer began by remarking that it was ‘‘ carrying
coal to Newcastle ” for him to lecture on musical vibrations
'in a place where original researches, known and respected
. even across the water, were made on this subject.

‘We come in contact with the external world by our senses,
and we recognize matter by its effects upon them. All mat-
ter presents itself to us by its activities ; it is moved by a
power which never allows it to rest. If we attach a porous
cell to one end of a glass tube and cause the other end todip
in a vessel of water, a jar of hydrogen placed over the porous
vessel will gradually cause the passage of the gas it contains
into the cell and tube, and will drive out the air before it,
which will escape in bubbles- through the water. On re-
moving the jar, the inherent activity of the hydrogen im-
pels it to escape again through the pores of the cell, and the
water rises in the tube.

By means of a condensing pump we are enabled to force
air into a receiver; on turning the stopcock, the inherent
activity of the air forces it out again until equilibrium is
restored. Conversely, we can withdraw the air from a re-
ceiver by means of an exhausting pump; but on opening the
stopcock, the activity of the outer air forces it into the re-
ceiver until the first conditions are again established. These
experiments show that air in its ordinary state, under pres-

In the weighing of the two portions required for the ana-
lysis in duplicate of a substance, the following device, which,
if not new,is new at least to the writer, will be found material-

ly to shorten the time required: Equal portions, as nearly |

as the eye can judge, say (in the case of a carbon determina-
tion in steel) about 5 grammes (75 grains), are placed in the
two watch glasses of the balance. They are equilibrated by
transferring from the heavier side. Each portion isthen re-
moved and equilibrium restored by weights; their sum is
the weight of both portions. Of course, this is accurately
true only when the balance is in perfect adjustment. If not,
the following mode of double weighing will give accu-
rate results in the same time as is required to make one
double weighing in the ordinary manner. Calling the right
hand watch glass R, and the left hand watch glass L, after
the two portions are in equilibrium, one (say that in R)is
removed, and its place supplied by weights. Theseare to be

taken as the weight, not of the portion in L, but of the por-

tion in R. The por.ion in L is now to be removed, and the
weights by which it is replaced are in like manner to be
ragarded as the weight of the portion in L.

AVOIDANCE OF ERROR IN WEIGHING ABSORPTION TUBES.

Certain discrepancies having appeared in duplicate deter-

minations, where absorption tubes were employed, and

which were assignable to no known error in the meitod of
conducting the analysis, they were attributed in part to the
large volume of air displaced, and the variations in tempera-

ure and pressure at the successive periods at which the

sure, and relieved of pressure, possesses inherent activity.
i In its ordinary state air is under contipual pressure, owing to
the weight of the atmosphere above it.

A pendulum moved to one side returns to its original posi-
i tion, passes beyond it, and continues to vibrate until stopped

by friction and the resistance of the air. Water and alcohol
placed in the same vessel in layers, taking care not to mix
them, will gradually and completely intermingle by their
own inherent activity.

If one end of a wooden rod is fixed in a vise and the other
end is bent over, the particles on one side are compressed and
those on the other extended. On releasing the end, the par-
ticles by their inherent activity recover their original posi
tion with such energy as to pass beyond it and therod con-
tinues to vibrate in lessening arcs until it comes to rest. An
other form of elasticity was illustrated by means of a rubber
tube about ten feet long, of which the Professor held one end
and an assistant the other. When this tube was shaken and
struck, a series of depressions and elevations were formed,
which traveled the whole length of it, like waves, and at
one time caused the tube to appear like a series of long
links. These vibrations are due, first to the impulse given
the tube, and second, to its inherent activity or elasticity.
By means of a little manipulation, cords may be made to vi-
brate as a whole, or in two, three, or more sections: which
accounts, as we shall hereafter see, for the wonderful har-
:mony of the pianoforte.

The vibrations of a plate were next exhibited, by covering
it with a layer of water and placing it in the vertical lantern:
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On rubbing the glass with the wet fingers, its vibrations be-
came apparent by the wave motions of the water projected
on the screen. The vibrations of a glass tube may be shown
by putting some fine powder in it and producing a sound
near its mouth, when the powder will arrange itself in little
plates, standing on edge and moving to and fro; at certain
points, however, the powder remains at rest. These points
are called nodal points, and mark the length of the waves.
If we had a fork making 1,024 vibrations a second, and a
glass tube vibrating in unison with it, the nodal points in
the glass tube would be just one foot apart, and would show
us that sound traveled about 1,025 feet a second.

Let us now examine how the air is affected by these vibra-
tions. If we suspend a pine rod by the middle and rub the
fingers coated with resin over it, it emits a shrill sound.
Substituting a brass rod, clamped in the middle and having
an ivory ball suspended in contact with one end, for the
wooden one, and rubbing it in the same manner, the ball is
violently projected from it. The explanation is that all
friction acts rhythmically. When one body slides over an-
other, the particles of one seize those of the other and drag
them along until the resistance overcomes the attraction be-
tween the two; then they return to their former positions,
to be again displaced, and these actions recur at regular in-
tervals. Now suppédse therod to be replaced by atuning fork,
and the ivory ball by the particles of air in contact with the
fork. These particles are first thrown off, forming a con-
densation of the air; then they return,forming a rarefaction,
and are immediately projected again by the next beat of the
fork against them. The condensed and rarefied waves are
then propagated outward through the air.

The cross section of a tube contains a great number of air
particles. The motion of a wave of sound through them
was compared to that of a wave of water at the bottom of
the ocean, seeing that we live at the bottom of the ocean of
air. The existence of nodal points in a tube was explained
by the fact that there are two sets of waves present, travel-
ing in opposite directions. The first waves are reflecte.d on
reaching the bottom of the tube, and return,meeting the fol-
lowing waves. At certain points these waves unite, produc-
ing agreater wave,while at others they neutralize each other,
one tending to pull a particle down while the other tends to
lift it up at the same time, and so the particle remains at
rest. Itis not quite correct, however, to suppose that the
particles move up and down. They really move in small
circles, as has been shown by the brothers Weber of Ger-
many, who suspended fine particles in troughs of water and
studied their motions.

There must be something to convey the sound to the ear.
In our experiments we have assumed that the air conveyed
the sound, and it generally does. If we put a bell rung by
clockwork under a receiver and exhaust the air, the sound
ceases altogether ; on readmitting the air, it is again plainly
heard. The transmission of sound is not, however, confined
to the atmosphere. This was demonstrated by a very neat
experiment. A music box was wound up and put inside a
thick wooden box. Then the latter was closed tightly, and
covered with numerous layers of woolen cloths until the
sound was completely smothered. On placing an seolian
harp in communication witk the music box by means of a
wooden rod about six feet long, the vibrations passed along
this rod and the music became distinctly audible, being re-
produced by the &olian harp.

There are several ways of finding the number of vibra
tions made by a body in a given time. One is to take a
Geissler tube,through which sparks are sent from an induc
tion coil as often as the circuit is completed by » vibrating
body. On revolving the tube, each spark will illuminate it
in a different position. By counting:the number of flashes
and knowing the rate of revolution of the tube, we can
readily find the number of vibrations of the body breaking
circuit Another way is to attach a fine point to the end of
a tuning fork, whose rate of vibration is required, and draw
it across a plate of smoked glass,while the fork is sounding.
The point will scrape off the black and produce a sjnuous
line. The number of waves in this line, together with the
rate of motion of the fork,will give us the rate of vibration.
A third way of accomplishing the same thing is by means
of the siren, an instrument consisting of a cylindrical brass
box,having an aperture below for the admission of air and a
number of small holes arranged in a circle in the top. Above
this revolves a disk containing the same number of holes
inclined in the opposite direction. The instrument is pro-
vided with an apparatus for registering the number of revo-
lutions. When the air is forced in below, by means of an
acoustic bellows, it escapesthrough the holes in the top and
sets the disk in rotation. Each time two holes coincide the
air escapes in puffs,and the result is a succession of sounds
forming a note more and more acute the more  rapidly the
disk revolves. As we know the number of holes and have
only to read off the number of revolutions on the index, the
rate of vibration is easily computed.

The last topic considered was resonance. If we place two
forks tuned to perfect unison, each mounted on a resonance
box,several feet apart, and set the one in vibration,the other
will soon take up the sound and continue it even after the
first has been stopped. The particles of air struck by the
first impinge upon the second with rhythmical and accumu-
lating force until it too begins to swing.

Many other interesting points connected with. this subject
will have to be reserved until the nextlecture, ‘‘ Q@n Harmony
and Discord, with Optical Studies.” C. F.K.

To revive the color of black cloth garments, use a mixture
of 2 pints vinegar, 1 oz iron filings, 1 oz. copperas, 1 oz.
ground logwood, and 3 ozs. bruised galls.
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| assigned to a molecule of hydrogen in water is 6,408=(18"-

]‘ time, and the block returned to its proper place with ease

GEOMETRICAL CHEMISTRY.--REMARKABLE DISCOVERY |574)°. In hydrochloric acid there are two molecules of hy- and certainty.

BY PROFESSOR HENRY WURTZ.

“drogen, one having a volume of 13,824, the other of 15,625,

In France, our centennial year hasbeen honored by the ‘ which are the cubes of 24 and 25 respectively. In hydrocy- ;
discovery of a new metal, to which its Gallic discoverer, Du | anic acid, he puts the hydrogen volume still higher, namely, | fixing, but rather appears to get a little deeper. On removal

Bois Baudrian, has given the name of gallium.

But 1876 . 29%;

in ammonia gas, N;Hg, he puts three hydrogen mole-

was destined to higher chemical honors at home, for it has ‘ cules at 185 and three at 19%. This same changeableness | ;
witnessed here not merely the discovery of a new element, follows so many elements as to be quite confusing to the : dish, and moved about on the surface for a few minutes,

but the revelation of a new theory of chemistry, and the ‘ reader, but perhaps it is all right.

It is not given to every

1‘ The printing should not be deeper than the finished image

| is intended to be, as it does not seem to lose anything in the

'from the frame,the surface of the block should be brought
‘ into contact with a solution of hyposulphite of soda in a flat

‘ when it will be found sufficiently fixed, requiring only to be

evolution of a new codeof lawsfor its working. If the ex- man to see great truths so clearly as Kepler and Wurtz. washed with a gentle stream of water and set up to dry. Or
pectations of their author, Professor Henry Wurtz, shall be | and even Kopp taught this apparent inconsistency. Here,
justified, a grand revolution in theoretical chemistry is at"

hand, in comparison with which that of Laurent and Ger-

however, there is a law that seems to regulate this condensa-

tion ; when one molecule combines with another, or with

hard was insignificant. One thing is certain: chemistry is | several others, it tends to assume the same volume, or near-
still but a collection of generalizations. We have no theory ly the same, asthat of some molecule already present. Thus,
of chemistry, as Dr. Crum Brown recently said, although we | when hydrogen combined with chlorine, whose molecular

are struggling towards it. Ilere Professor Wurtz comes to
the rescue, offering us a theory which promises to explain
many facts heretofore imperfectly understood, to correct our
so-called rational formulas, to upset our theory of types, and
to open new avenues of research.

Professor Wurtz begins by demonstrating mathematically
the relative diameters of molecules in solids and liquids.
[Iitherto molecules have always been compared in a gaseous
state, but he proposes to compare them as liquids or solids,

. and, as far as possible, at the temperature at which ice be-
gins to melt, or just below 32° Fah. His first remarkable
discovery was that the relative volumes of various simple
substances, in a solid or liquid state, whether elements or
compound radicals, as found by dividing their equivalents
or atomic weights, as we are wont to call them (n nltiplied
by 1,000 to avoid fractions), by their specific gravities,vwére
perfect cubes of whole numbers.

Now it is well known that solids, whether cubes, spheres,
or polyhedra, are to each other as the cubes of their diame-
ters: hence, thought our New Jersey chemist, the cube roots
of these figwres represent the diameters of our molecules.

For instance, the diamond has a specific gravity of about
3-555. The atomic weightof carbonis 12 ; if we divide 12,-
000 by 3:555 we have 3,375, which is the cube of 15; hence
the molecule of carbon in the diamond has a diameter of
15.

The volume occupied by a molecule of carbon when in
combination is, however, not constant, being usually 8,000,
or 203. The molecular volume of hydrogen is still less con-
stant, but generally a perfect cube.

Oxygen alone retains a constant volume, namely, 5,184
(the cube of 17:3075)and hence Professor Wurtz takes this
as his standard for all other values.

In his memoir, published in a late number of the Ameri-
can Chemist, he adduces numerous examples to prove the
truth of this discovery, showing that,whatever space an ele-
ment occupies in a liquid or solid, at 32° Fah., that space or
volume can be represented by a perfect cube, whose root of
course is the diameter of the space,be it cube or sphere. Such,
in brief, is the distinguishing feature of the first part of the
new discovery.

Strangely enough, this law holds good for compound radi-
cals as well as elements, and we find NH, and CN following
the same law, as if they were simple bodies. This one fact
enables us to distinguish true radicals when in combination;
and beside confirming the well known and generally received
theory that ammonium and cyanogen are compound radi-
cals, it convinces us that water, H;O, is a real compound
radical likecyanogen.* Another startlingresult of this law is
that we find that CH, is also a compound radical, while ethyl,
methyl, and amyl, the so-called alcohol radicals, are not rad

icals at all. Instead of writing alecohol as we now do,

C’% % O, or water in which an atom of hydrogen isreplaced

by ethyl, we should write it H,O, 2CH,, or two molecules of
the hydrocarbon radical CH, with one molecule of the water
radical. One of the practical applications which can be
made of this slight change is to calculate the quantity of
alcohol in water (if above 24 per cent), directly from the spe-
cific gravity. Professor Wurtz says that this illustrates the
fact that hydrometer tables can now be constructed for every
aqueous liquid or solution with absolute accuracy.

Allotropic forms of the same element occupy different
atomic volumes. This leads him to believe that there are
eleven allotropic forms of phosphorus, and offers a con-
venient method for studying allotropism.

For the silicates, as well as in the more complicate formulae
of organic chemistry, the laws of Wurtz will be of great
value in establishing the true formule. The striking
changes that he proposes in the formul® of some of our old
friends will make us hesitate to adopt his theories until
their truth is more fully established in all their details,

lest further investigations reveal new laws which can still®

further modify the formule. For example, although ice
has the formule of H, O, as at present, he would write free
water in itsliquid state as H,o Os; the peroxide of hydrogen
he writes Hy00,0, hydrochloric acid H, Cl;; and to common
salt he is obliged to give at one time the formula Na, Cl,, at
another Na Cl,, at another NaCl.

We have already stated that the molecular volume of oxy-
gen ever remains constant, while those of other elements
vary as they pass from one form of combination to another.
Hydrogen is especial Protean ; elements that are, like oxygen,
more acidic or electro-negative vary the least, those that are
most basylic or electro-positive vary the most. The volume

* The atomic weight of H, O s 18; multiplying by 1,000, and dividing by the
specific gravity of ice, 0'91674, gives us 19,683, a perfect cube of 27. This ig
also the diameter of a molecule of H, O in the alcohols. Hence the reason for
taking the densities at the point where ice begins to melt, the volume o}
lquid water, 18,000, not being cube.

volume is 243, it became respectively 24 and 25°. When
combined with nitrogen, which is 203, it became 182 and 193,
as stated above. The result of this is that we sometimes
have, in a complex molecule, a regular series of consecu-
tive cubes. It is worthy of mention in this connection that,
although the molecular volumes vary, it is, with the excep-
tion of hydrogen and some heavy metals, within narrow
limits ; nor do the volumes of different elements differ much
among themselves. The cube root, or diameter of the mole-
cular volume, as Wurtz calls it, is for chlorine generally 24,
sometimes 28 ; for bromine andiodine, 28 and 24 ; sulphur,

’24% selenium, 28 and 24; carbon, 20 and 15; nitrogen, 20;

silicon, 23 ; hydrogen, 16 to 28 ; aluminum, from 19 to 23.

In 1855, H. Kopp carefully studied the subject of atomic
or molecular volumes (Ann. Chem. Pharm., xcvi, 1, 153,
803.) For liquids and solids, he necessarily obtained, in
general, the same results as Professor Wurtz, the molecular
volume being the quotient dbtained by dividing the atomic
weight by the specific gravity. In the case of a non-conden-
sible gas like oxygen, the molecular volume must be calcu-
lated by tedious methods from their liquid compounds. And
here these two investigators differ widely ; but Kopp, like
Wurtz, attributes, as we said, variable volumes to the gases,
including oxygen, even giving, as Wurtz does, different vol-
umes to the same element in the same molecule, and fails to
recognize the fact that these volumes, when multiplied by
1,000, are almost perfect cubes. As Kopp also overlooked
the simple test above given for compound radicals, he made
no changes in the rational formula of alcohols, ethers, and
other organic compounds ; hence he exerted no such influence
on chemical notation as Professor Wurtz’s theories will do, if
adopted.

It is idle to speculate on the ultimate fate of this discov-
ery. Chemists will hesitate, we think, to accept a theory
based on facts derived from a course of reasoning capable of

yielding diverse results in different hands, and requiring :

such ingenious manipulations to make its conclusions har-
monize with known facts. The corner stone of the new edi-
fice is the molecular volume of oxygen, which is strangely
enough not a perfect cube, but three times the cube of 12.
What this curious coincidence may mean, Wurtz confesses
himself as yet unable to understand. The manner in which
he obtains the magic number 5,184 is as follows: The spe-
cific gravity of peroxide of hydrogen, as found by Thénard,
is 1452 ; Wurtz applies certain corrections which raise these
figures to 14642. For reasons which he fails to state, but ap-
parently to favor his theory, he calls it 1-4665 at 32° Fah.
The equivalent of H, O is (2 X 1)4(2X16)=34. Dividing
34,000 by 14665, we have 23,184 as the molecular volume.
From this we subtract the molecular volume of water, 18,000,
which gives 5,184. In tabular form :

H, 0, ; 34,000 = 14665 = 23,184
H, O ; 18,000 + 1-:0000 = 18,000
Oxygen = 5,184

‘Whether this discovery of Professor Wurtz is equal, as he
believes, to the discovery by Kepler of his great laws, we
leave to our readers to judge, and for the future to demon-
strate. E.J.H.

&

Photo-Printing on Wood Blocks.

The negative is, of course, taken in the usual way; but as
it must be reversed on the block it should be taken through
the glass, that is, the film side should be next the door of
the slide,the thickness of the glass allowed for in focussing,
and the spring of the slide kept from the film, in any of tlc
well known modes. To prepare the block, dissolve five
grains of chloride of barium in about half a drachm of sul-
phate of barium. This is then gently rubbed over the sur-
face of the block—first with the finger and then with the
ball of the thumb—so as to produce an even, thin coating,
which result is easily obtained after a little practice. A
coating just sufficient to whiten the surface will be found
enough. Or the two salts of barium, in very fine powder,
may be intimately mixed, and, by a circular motion of the
finger, applied to the block, when sufficient will be found to
have adhered to answer the purpose. The barium chloride
is converted into silver chloride, and the surface rendered
sensitive as follows: Six grains of pyroxylin is dissolved in
half an ounce of ether and two drachms of alcohol ; then
twenty grains of silver nitrate is dissolved by heat in two
drachms more of alcohol, and added. 'This should stand till
clear, and will keep well if light be excluded. The silvered
collodion is poured on and off the block in the ordinary way,
and may be dried either spontaneously or by artificial heat.
In consequence of the rigidity of the block the progress of
printing cannot be examined in the usual way ; but with a
moderate amount of practice there is little difficulty in hit-
ting the proper time without examination. By a method we
have lately adopted,the progress may examined from time to
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if it be desirable to get rid of the thin film of collodion, it
n ay easily be dissolved off by a mixture of ether and alcohol
before the application of the fixing solution.—British Jour-
nal of Photography.

Cunning ot the Adder.

A correspondent of the Milwaukee Sentinel states that,
over thirty years ago, in Leeds, Greene county, N. Y., hisat-
tention was one day attracted by the plaintive cry of a cat.
Looking into a garden, an adder was seen near the cat. The
cat seemed to be completely paralyzed by fear of the adder ;
she kept up the plaintive cry, as if in great distress, but did
not take her eye off the serpent, or make any attempt to at-
tack or escape. Soon the snake saw that human eyes were
observing him, and he commenced to crawl slowly away.
“1 then,” continues the writer of the narrative, ‘‘ concluded
to release the cat from its trouble. I took a garden rake
and put it on the snake’s back, and held it without hurting
it. As soon as I had the snake fast in this position, it raised
its head, flattened it out, and blew, making a hissing noise,
and something resembling breath or steam came from its
mouth. When that was exhausted I removed the rake, and
the adder turned overon its back, lying as if dead. With
the rake Iturned it over on its belly again, but it im-
mediately turned on its back. This was repeated several
times. At last it was taken out of the garden, laid in the
road, and we all retired to watch its movements. It com-
menced to raise and turn its head slowly (looking about the
while) until entirely on its belly, and started at full speed
for a little pool of water in the road,from which it was raked
out and dispatched.”

_— ;- t—
The Ancestor of Man.

In reference to the question, from which of the quadru-
mana did man originate. Professor Haeckel, in his recent
work ¢ The History of Creation,” gives his opinion that the
human race is a.small branch of the group of catarriini,
and has developed out of long since extinct apes of this
group in the old world. And when on this subject, he refers
to Professor Huxley’s remarks, which show that man is,
nearly as much as the ape, a four-handed animal; for va-
rious tribes of men, the Chinese boatmen, the Bengalee work-
imen, and the negroes when climbing, use the great toe in
the same manner as the monkey, and therefore the posses-
: sion of only a single pair of hands is not to be looked on as
a characteristic of the human race. He also points out a fact,
necessary to be observed by unscientific people, namely, that
none of the manlike apes are to be regarded as the parent of
the human race, but that the apelike progenitors of the hu-
man are long since extinct. In concluding his work, Pro-
fessor Haeckel remarks on the desire of some who are not
actually opponents of the doctrine of descent. = ‘“They wait,”
he says, ¢‘ the sudden discovery of a human race with tails,
or of a talking species of apes.” But such manifestations.
the author observes, would not furnish the proof desired;
and unthinking persons would be provided with as satisfac-
tory (?) arguments as they nowadays employ in hurling their
defiance against all who are evolutionists.

Russian Hardware Manufactures.

The Russian edge tools differ from those of other coun-
tries in some peculiar shape. The common spade, for in-
stance, is made chiefly of wood and simply tipped with iron;
it is of small size, rounded at the edge, and has a plain
l'curved handle. The ax is much larger than that manufac-
tured by other nations, and is used, too, for all kinds of car-
penter work—answering, infact, as a plane, a hanuner, and
even as a saw, the last tool being rarely used by the Russian
~mechanic, for he can wield the ax more readily, and cut
through thick logs of wood with incredible precision and ra-
_pidity. Samovars are a leading article of the Russian metal
industry, these being a kind of tubular boiler, with little
charcoal furnaces ; they are used for making tea; the mate-
rial is copper, which is almost exclusively used among the
well-to-do classes for cooking utensils: tinware, hollow cast
iron vessels, and pewter being but little in vogue. Horse-
shoes are produced by hand at the rate of some 30,000,000
annually. Bell making is carried on with especial success, the
bells being remarkable for their immense size and richness
of tone. Harness fittings of European pattern are made, but
only in very limited quantities, those which are used upon
Russian harness being of considerably different construction.

—_— et 4 O >
Indelible Ink.

Two fifths of 1 1b. tartaric acid are dissolved in 61 cubic
inches hot water ; in one half of the solution dissolve }5 1.
oily anilin ; add the other half, and then } 1b. chlorate of
potassium. Allow the solution to cool and subdue until
next day ; filter from the bitartrate, and bring the liquid to
the density of 7° B. Thicken sufficiently with gum arabic,
and add to each cubic inch 35 1b. copper sulphate, dissolved
in a little water. This ink may be at once used for printing
muslin and other fabrics, upon which the black color will be
perfectly developed by bleaching liquids (hlorate of cop-
per is also used for writing upon zinc used for signs and la-
bels exposed to the weather.
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Empty Empires.

Chambers’ Journal has taken to discussing the question of
who owns the North Pole. Its ownership,we think, if it be
found at all, will probably be acquired by either the United
States or England, and either the stars and stripes or St.
George’s cross will wave over the possible patch of earth, ac
cording as some Yankee explorer or Captain Nares first
plants his foot on it. As to either banner staying there,
that is another matter. We fear the indigenous inhabitants,
—walruses, polar bears, and chance Esquimaux—will laugh
the eagle and the lion to scorn, and no tidings of either
monitors or Woolwich cannon will induce them to allow
either starry flag or meteor banner to remain, after itis left
to their tender mercies.

There is an old tradition in the United States navy of a
dispute between representatives of the two nations over a
bit of ground just about as useless as the north pole would
be. Two men of war, respectively English and American,
met many years ago among the South Sea Islands. Volcanic
eruptions in that locality were rife, and the navigators of
vessels hardly dared close their eyes at night for fear of new
reefs and shoals appearing, regarding which the charts were
literally ‘‘at sea.” The American ship had been in the
neighborhood longer than the English one, and therefore her
skipper knew something of the marvelous tricks which the
land occasionally played. Hence he was not at all sur-
prised to discover one day looming up before him an island,
where, according to all accounts, there should be open sea.
The Englishman sighted the land at the same time, and in a
few minutes a well manned cutter shoved off from his gang-
way and pulled for the shore. The American captain like-
wise sent a boat, and a lively race ensued to see which should
first reach the land. As the English boat got into shallow
water, her officer jumped overboard, and was followed by
some of his crew, who splashed up to the beach. By the
time the American boat had landed, the English flag was
floating from a boat.hook -stuck up for a staff, and a red-
coated sentry was calmly walking to and fro beside it. The
English captain then sent word over to the American vessel
that he had taken possession of that island in the name of
the King of Great Britain. The American captain, however,
claimed first discovery, and sent back a counter message
that that island belonged to the people of the United States.
Before morning a storm arose, and both ships worked hard

1to keep off the lee shore, but when the day broke, there was
no lee shore to avoid. The island had gone, and with it flag
and sentry. A convulsion similar to that which raised it
above the sea had caused it to sink again;and two astonished
captains might have been seen navigating their vessels over
its former site, vainly searching for the beautiful island
which each intended to present to his grateful country, and
thus secure to himself imperishable renown.

NEW BOOKS AND PUBLICATIONS,

CONTRIBUTIONS TO THE NATURAL HISTORY OF KERGUELEN ISLAND,
made in connection with the United States Transit of Venus
Expedition, 1875—76. By J. H. Kidder, M. D., U. 8. N. Part II.
Washington, D. C.: Government Printing Office.

This pamphlet contains some interesting information, especially as to the
fauna of the remarkable island whichforms its subject.

THE AMERICAN NEWSPAPER DIRECTORY, containing Accurate
Lists of all the Newspapers and Periodicals Published in the
United States, Territories, the Dominion of Canada, and New-
foundland. New York city: George P. Rowell & Co., 41 Park
Row. .

A new edition of Messrs. Rowell & Co.’shandsoine volume isnow before us;
and the steady increase in its number of pages shows us that the newspaper
industry is not suffering from contraction. The advertising world is well
acquainted with the usefulness of this manual; and it maintains its reputa-
tion for accuracy, except in one very glaring instance. It understates the
circulation of the SCIENTIFIC AMERICAN about 15,000 copies; and it does not
mention the SCIENTIFIC AMERICAN SUPPLEMENT at all.

THE COAL TRADE, a Compendium of Useful Information. By
Frederick E. Saward, Editor of the ¢ Coal Trade Journal.”
New York city : F. E. Saward, 111 Broadway.

An excellent handbook of the whole subject of coal, describing all the
mining regions, the various qualities of the mineral, the working of collie-
ries here and abroad, the rates of freight, and all other particulars. It is
illustrated with maps.

THE FANCIER’S JOURNAL.—AIl young people and many old ones take an
interest in poultry, pigeons, rabbits, birds, and other pets of various kinds.
The above-named weekly publication is a journal in which all such persons
are interested, as it treats these subjects in a clear and practical manner,
with a thorough knowledge of breeding, rearing, feeding, etc. Each num-
ber contains information of great value to poultry raisers, dealers, and fan-
ciers. Itispublished weekly at Hartford, Conn., ;and is furnished to sub-
scribers for $2.50a year.

Recent Dmevicn wnd Loveign Latents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED RAILROAD SIGNAL.

Ira Robbins, Hughsville, Pa.—Thisinvention consists in erecting
along the foot of a mountain or hill (where there is danger of a
land slide) a series of posts between which suitable panels are bot-
tom-hinged so as to connect with signals near a railroad track.
Unless a slide takes place, the panels remain in position and the
signals are not displayed; but should one occur, any approaching
train is notifled in time to slow up and avoid danger.

IMPROVED ROTARY ENGINE.

Thomas C. Orr, Enfield, I1l.—The pistons are pressed back in the
hub by the abutment for passing it, and are pressed out against
the case after passing it by steam which passes from the steamway
into the hub behind the pistons. The latter are a little larger at
that end to insure sufficient pressure to overcome the pressure on
the outer end. A spring is used with each piston to keep it out
when steam is not acting on it.

IMPROVED MACHINE FOR PUNCHING METAL LATHS.

Le Roy Carpenter, Victor Kauffman, and Eason White, Beards-
town, I1L.—Two metal rolls have punches for making slits for the
plaster; also punches for making the nail holes by which to fasten
the sheets on the studs, and a cutter for trimming the sheets. Said

* rolls are geared together and provided with a hand crank for turn-
ng them.

IMPROVED MILLSTONE.

John W. Truax, Essex Junction, Vt.—This invention improves
the construction of millstones, to enable them to be more readily
adjusted and balanced, and to make them more effective in opera-
tion. An illustrated description will be found on page 198, current
volume.

MACHINE FOR FORMING SOCKETS ON HAMMERS, ETC.

Charles A. Williams and Joshua F. Williams, Skowhegan, Me.—
This is an improved method of punching and forming the handle
sockets on hammers, adzes, hatchets, and other tools with one heat-
ing. The invention consists in a machine to which is exposed the
hammer or other blank after heating, first to the action of a
spreading or enlarging die and punch, and then to the action of
the perforating and socket-shaping die and punch.

IMPROVED WATER WHEEL.

John Shortridge, Frank W. Shortridge, and Ernest W. Short-
ridge, Rockingham, N. C.—This invention consists in providing a
water wheel with tapering bottom parts below the bottom edge of
the buckets, to rest on a turning point, and form an escape box be-
low the wheel.

IMPROVED LOCOMOTIVE FEED WATER HEATER.

Horatio N. Waters, West Meriden, Conn., Milton W. Hazelton,
Chicago, Ill, and James K. Taylor, Boston, Mass.—A corrugated
tube, through which the feed water passesfrom the pump into the
boiler, is surrounded by a steam jacket, into which the exhaust
steam is forced by the back pressure of the nozzle, by means of
pipes connecting it with the exhaust pipes. A spoon-shaped pro-
Jjection is provided to catch a portion of thesteam and direct it into
the jacket. The invention also consist of the method of construct-
ing the corrugated tube for the water, and of a spiral defiecting
core in 'tl‘le axis of the corrugated tube to divert the water into the
interior portiéns of the corrugations to facilitate the heating.

‘ IMPROVED RAILROAD TIE.

George D. Blaisdell, Cambridge, Vt.—This tie consists of a cast
iron bar, with a box in each end for holding the rail chairs, and a
rod extending from end to end of the tie, and securing the chairs
in place by clamping plates.

IMPROVED MACHINE FOR MAKING NUTS.

Carl G. Gustafsson, Jonkdping, Sweden.—This is an improved
machine for making screw nuts of hexagonal and other shapes in
rapid and effective manner. It consists of an intermittently re-
volving disk with dies, into which the nut blanks, cut by shears
from the bar, are fed and brought by consecutive punches into the
required shape.

IMPROVED WINDMILL.

Jason C. Sparks, Tipton, Iowa.—The wheel with fixed vanes is
used, and wheel supports are jointed to the turntable, carrying the
tail vane, so that the wheel swings around edgewise to the wind
to adjust it to the varying power of the wind and to stop it.

—_————l A ——

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED LAMP COLLAR.

Theodore L. Owen, Geneva, N. Y.—This is a mode of construct-
ing a lamp collar in two parts, to one of which the burner is at-
tached, while the other is secured to the flange of the lamp. The
object of the device is to allow of the replenishment of the lamp
with oil without necessitating the unscrewing of the burner.

IMPROVED INVALID BEDSTEAD.

Andrew McArthur, South Chenango, Pa.—This consists of a plat-
form, pivoted longitudinally and transversely in a frame, so that
the patient can be tilted upright or sidewise, as may be required for
comfort. On the lower part are independent jointed supposts for
each leg, with bandage appliances, and a windlass and straps for ex-
tending the leg in case of fracture or dislocation. The upper part
is provided with a bed with edges suitably formed to be strapped
around the body of the patient, and in the middle portion are arm
rests, contrived for adjusting to different positions for the comfort
of the patient when elevated by tilting on the transverse axis.

IMPROVED COFFIN ATTACHMENT.

Samuel A. Hughes, Parker’s Landing, Pa.—This ¢onsists of a hook
attachment to coffins, for lowering them by the ropes or straps, in-
stead of having the ropes or straps pass under the coffins. It is fast-
ened to the handle plates.

IMPROVED PIANO LOCK.

Amos S. Blake, Waterbury, Conn.—This invention consists in the
lock case, formed of two plates, by bending up the side and end
edges, and bending over the end edges of the one plate and slipping
the other plate into the seat thus formed.

IMPROVED MAT.

Arthur Thompson, Warner, N. H—This is a matof excelsior,
mounted on and attached to a backing of paper, cardboard, cloth,
or sacking, the object being to provide a cheap mat for omnibuses,
street cars, and the like.

IMPROVED MEANS OF ATTACHING MAST HOOPS AND SAILS.

Edgar B. Beach, West Meriden, Conn., assignor to himself and H.
B. Beach, of same place.—The usual mode of attaching the back of
fore and aft sails to the mast hoops is by a seizing between an eye-
let in the sail and around the hoops. The above inventor suggests
an excellent substitute for this mode of fastening, which consists
in two semicircular sleeves of metal, attached to the hoop, and
which receive the leech rope in their semicircular portion. A
clamping screw passing through both pieces, and the eyelet in the
sail fastens all together.

IMPROVED BARBED FENCE WIRE.

Richard Emerson, Sycamore, Ill., assignor to himself and Chaun-
cey Ellwood, of same place.—The invention consists in a fence barb
formed of a piece of wire bent into the form of a figure 8, with both
end parts upon the same side of the middle part, and with its ends
projecting in opposite directions. When the barbs have been ad-
justed in place upon the fence wire, the eyes are straightened out,
forming a bend in the said fence wire, into which the end parts of
the barb are pressed, so that the barbs can neither turn nor slide.

_————;———
NEW HOUSEHOLD ARTICLES.

IMPROVED WASHING MACHINE.

Squire Turner, Sr., Columbia, Mo.—A lower tub is made ring-
shaped, and to its inner sides are attached the standards that sup-
port the upper tub. A vertical shaft passes down through the cen-
ters of the tubs. The bottom of the lower tub is made flat, and in
itareplaced four rollers, placed atright angles with each other,
and each made in sections, which revolve upon a rod, thé ends of
which are attached to brackets, secured to cross bars. The bars and
rollers are connected so that all the rollers and their bars may move
together. The bottom of the upper tub is inclined, and in it are
placed four conical rollers. Every other one of the rollers has
cavities formed in it which carry down air and discharge it
among the fibers of the clothes, to be pressed out, together with
the water, by the following smooth rollers, removing the dirt and
washing the clothes clean.
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IMPROVED DISH-WASHING MACHINE.

Edward P. Hudson, New York city.—The dishes are submitted to
the action of sponge rollers, and pass to an endless belt, thence toa
second set of rollers. They then go to another part of the recepta~
cle, where the water acts like a cushion and conveys them smooth-
ly to the bottom of a strong basket, in which they settle without
chipping, breaking, or being otherwise injurad.

IMPROVED GRATE.

Francis Z. Hickox, Utica, N. Y., assignor of one third his right to
Michael Smith and one third to John Mills of same place.—This is a
shaker or stirrer, consisting of a frame fixed to slide forward and
backward on vertically inclined ways under the grate, and having
teeth projecting up into the fire between the bars, so as to have a
forward and backward and up and down raking action.

IMPROVED CHILDRENS’ COMMODE.

Allen B. Crowell, West Dennis, Mass.—This combines the advan-
tages of a chair, walking stool, and commode. The chair is arranged
within a case, with front and rear doors, closed bya cover that is
used as a tray when attached to the front part of the commode.
Closets at thesidesserve for storing the playthings, while a cross
bar at the rear, with extension guards of the side walls, allow the
use of the commode as a walking stool.

—— A
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED MACHINE FOR EDGING LUMBER.

Andrew E. Hoffman, Fort Wayne, Ind.—In using this machine,
the lumber is laid upon a table, and is pushed back into the proper
position, as indicated by the guide wire. The carriage is then
thrown into gear with the proper shaft, and the saw traverses the
lumber from end to end. As the saw leaves the lumber, the lumber
is turned over and adjusted into proper position to be operated
upon by the return saw. As the carriage reaches the end of the
frame, the other saw is raised, and the sawyer causes the carriage to
move in the opposite direction by throwing it into gear with the
other shaft.

IMPROVED WALL.

Philo A. Knapp and Ira S. Knapp, Danbury, Conn.—These inven-
tors propose to construct the walls and partitions of buildings, of
boxes without top and bottom, filledwith loose gravel. The boxes
areplaced one upon another and tied, keyed, or otherwise fastened
together so as to form blocks, in imitation of stone or other buid-
ing blocks.

IMPROVED STALI. FLOOR.

Bernhard Schaefer, Chicago, Ill.—This invention consists of a
movable floor, laid on the common stable floor, made of longitudi-
nal wedge-shaped or tapering strips, that are connected by trans-
verse bolts and intermediate wedge pieces at the ends. The fioor
below the flooring is cleaned from time to time by raising the sec-
tions and sweeping the dust away.

IMPROVED SIDE BAR WAGON.

Alfred W.Doty, Windham, N. Y.—This relates to that class of
carriages in which the side bars are made in two parts, and con-
nected to the box at the middle orthereabout. The box is let down
between the side bars, instead of being mounted above them, as
heretofore, the bars being pivoted to the sides of the box.

IMPROVED CHECK BRACE FOR VEHICLE SPRING.

Lewis P. Worrall, Sugartown, Pa.—Thisis a combination, with a
vehicle perch and springs, of brackets having a coupling box at the
base, and plates reversely curved at the ends, in order to form a
double-acting brace that will allow the springs to come together
without striking the perch or body, and without making any rat-
tle.

NEW AGRICULTURAL INVENTIONS.

IMPROVED SEED PLANTER.

John H. Martin, Thomas Bunford, and Stephen S. Ege, Glen
Rock, Neb.—This device operates the dropping slide of a seed plan-
ter by the advance of the machine. It enables theseed to be plan-
ted without its being necessary to mark the ground.

IMPROVED POTATO DIGGER.

James W. Young, Southfleld, Mich.—This machine digs potatoes,
separates them from the soil, and deposits them in the middle part
of the row, so that they will be out of the way of the wheels in dig-
ging the next row. It also keeps its own teeth free from vines and
weeds.

IMPROVED METALLIC SOCKET FOR FENCE POSTS.

‘William M. Phelps, Oronoco, Minn., assignor to himself and Dan-
iel McAlpine, same place.—This is a metallic fence post point. Its
object is to prevent the post from rotting off, and thus to cause the
posts to last very much longer, and to enable any kind of timber
to be used for the posts.

IMPROVED AGRICULTURAL BOILER.

Henry L. Humphrey, Frederick H. Humphrey, and Ira G. Hum-
phrey, Monroe, Mich.—This is animproved boiler and furnace for
cooking food, scalding hogs, boiling sap, boiling cider, making
apple sauce, heating curd for cheese, condensing milk, trying lard
and tallow, etc. The fire box is provided with a grate, and from
the upper part of its rear end a wide and shallow flue extends back
so that the products of combustion may be close to and in direct
contact with the entire bottom of the box. Two boilers fit into
the box and rest upon a steam borrd. By this construction, the
contents of the boilers will be heated by the water placed in the
box.

IMPROVED SEED PLANTER.

Alvin J. Branham, Houstonia, Mo.—This is an improved device
for operating the dropping bar of a seed planter from the wheel.
It may be applied to any planter in which the seed is dropped by
slides, so as to make them automatic in their operation.

IMPROVED CHURN.

Jonas Cook, Mount Pleasant, N. C.—The noveltyin this lies in the
dasher, which includes splral cross bars, a spiral disk and a circular
disk attached to a vertical rotary shaft. The object isto throw the
milk into violent agitation and thus produce the butter more rap-
idly.

IMPROVED CHURN.

Henry B.Ramsey, Rockville, Ind.—This churn is provided with
a series of tubes, passing through the churn to a water reservoir at
the bottom, to break up the currents of cream, and at the same
time to serve as water conv gyers.

IMPROVED BAG FILLER AND MEASURER.

Joseph J. Scholfield, Salt Lake City,'Utah Ter.—This consists of a
funnel-topped, sheet metal tube, with open bottom, and having
springs upon the outside to hold the bag up around the tétbe. Itis
enough smaller than the bag to be put in it freely. Insidethe tube
is scaled with lines, showing the different measures, so that, by put-
ting the filler in the bag and shoveling in the grain, the quantity
can be readily ascertained, and the grain can be quickly discharged
by merely pulling the filler out of the bag.
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The Charge for Insertion under thishead i8 One Dol-
lar a Line for each insertion. If the Notice ex-
ceeds Four Lines, One Dollar,and a Half per Line
will be charged.

Agricultural Implements and Industrial Machin-
ery for Export and Domestic Use. R.H.Allen& Co.,N.Y.

For Bolt Forging Machines and Power Ham-
mers, address S. C. Forsaith & Co., Manchester, N. H.

25 per cent extra power or saving in fuel, guar-
anteed to steam engines, by applying the R. S. Condenser.
T. Sault, Consulting Eng’r, Gen. Agt., New Haven, Ct.

Lawn Mowers for Hand, Pony, or Horse—Prices
reduced. Largest stock in the city. A. B. Cohu, 197
‘Water St., New York.

Wanted—=25,000 1bs. 2nd hand light T rail.
Seeley, Bowling Green, Ky.

For Sale—Valuable Patent, in whole or part, for
Anti-Freezing Fire Hydrant. Apply Robt. Smeaton,
Milwaukee, Wis.

Wood Working Machinery and Steam Pumps
cheap for cash. Henry R. Sillman, Mott Haven,New York.

Wanted—Descriptive Price List of Sewer Pipe
Machines (for hand or power). Address Charles Pratt,
London Pottery, London, Ontario.

Two Valuable Patents—States Rights for Sale.
For particulars, address R. Jennings, 426 East Monument
St. ) Baltimore, Md.

Draughtsman—Wanted a Situation by a con-
structive Draughtsman having experience in Gun and
Sewing Machine Tools and general work. Best of refer-
ence. Address P. 0. Box 560, Ilion, N. Y.

For Sale—Complete outfit of machinery for the
manufacture of cotton waste, cost $2,200. Price $700.
Forsaith & Co., Manchester, N. H.

E.P. Bullard, Dealer in New and Second-Hand
Machinery, 48 Beekman Street, New York.

By reference to the advertisement of J. C. Todd,
it will be seen that he remains at the old stand, No. 10
Barclay St., and that the Todd & Rafferty Machine Com-
pany has removed to 88 Liberty Street.

For Sale—15 in.x8 ft. Lathe, $100; 2214 in.x12 ft.
do., $250; 85 in.x16} ft. do.,$400; 9 ft. Planer, $400; 6 ft.
Planer, $325; 12 in. Slotter, $390; Profiling Machine (2
spindles), $250. Shearman, 45 Cortlandt St., New York.

The Photo-Engraving Co. have been obliged to
remove from 62 Cortlandt St. to & larger building at 67
Park Place. ‘Tneir Relief Plates for Newspaper, Book,
and Catalogue Illustrations are rapidly taking the place
of Wood Cuts and are unsurpassed. See advertisement
in another column of this paper.

For the best Patent Self-Opening Gates for Car-
riages, in any Style of Wood or Iron, adfress Cottom &
Co., Dayton, Ohio.

For Sale—State Rights on Wehrle’s Patent Cen-
tennial Illuminator. Sells onsight. Send for circular with-
out delay to Jos. Wehrle, Belvedere House, N. Y. city.

400 Machines, new and 2d hand, at low prices,
fully described in our printed list No. 6. Send stamp,
stating just what you want. Forsaith & Co., Manches-
ter, N. H.

E. B.

Split-Pulleys and Split-Collars of same price,
strength, and appearance as Whole-Pulleys and Whole-
Collars. Yocom & Son, Drinker St., below 147 North
Second St., Philadelphia, P.

The Bastet Magnetic Engine for running Sewing
Machines, Lathes, Pumps, Organs, or any light Machin-
ery, 1-32 to 1§ horse power. Agents wanted. Address
with stamp, 1,113 Chestnut st., Philadelphia, Pa.

The French Files of Limet & Co. have the en-
dorsement of many of the leading machine makers of
America. Notice samples in Machinery Hall, French De-
partment, Centennial Exposition. Homer Foot & Co.,
Sole Agents, 22 Platt St., New York.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from C. W. Arny, 148 North 3rd st., and save
freight and trouble. Satisfaction guaranteed.

The Original Skinner Portable Engine (Im-
proved), 2 to 8 H.P. L. G. Skinner, Erie, Pa.

Hamilton Rubber Works, Trenton, N. J., Manu-
facturers of 34 pavement Hose, and any size, also Belt-
ing, Packing, Car Springs, and Rubber for Mechanical
use. Send for price list.

First class Amoskeag Steam Fire Engine for
Sale, 2d hand, $1,200. Forsaith & Co., Manchester, N.H.

Hotchkiss Air Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
n use. Cordesman, Egan & Co., Cincinnati, Ohio.

Trade Marks in England.—By a recent amend-
ment of the English laws respecting Trade Marks, citi-
zens of the United States may obtain protection in
Great Britain as readily as in this country, and at about
the same cost. All the necessary papers prepared at
this Office. For further information address Munn &
Co.. 87 Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices to Bailey, Farrell & Co., Pittsburgh, Pa.

Shingles and Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

For Sale—Sturtevant No. 7 Hot Blast Apparatus,
$400. Forsaith & Co., Manchester, N. H.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Steel Castings, from one 1b. to five thousand 1bs.
Invaluable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies,and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings

order. +Job work solicited.

For Solid Emery Wheels and Machinery, send to
the UnionStone Co., Boston, Mass., for circular.

For Sale—2 Hunneman Hand Fire Engines with
Hose Carriage,second hand,5% in. cylinder,15 in. stroke.
Price, each, $425. Forsaith & Co., Manchester, N. H.

Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. E. Lyon, 470 Grand Street, New York.

Spinning Rings 2f a Superior Quality.—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven, Conn.

Diamond Tools—J. Dickinson, 64 Nassau St., N. Y
Temples and Oilcans. Draper, Hopedale, Mass

All Fruit Can Tools,Ferracute W’ks,Bridgeton,N.J
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W. H. R. asks once more the question as to
the cannon fired from the rear end of the car. If
he will refer to p. 213, vol. 82, he will find a solu-
tion of the difficulty. This answers a great many
other correspondents.—F.M.J. will find an answer
to his question as to the dimensions of a boat and
engine to carry 20 persons on p. 299, vol. 34—L. V.
R. will find directions for reducing the tempera-
ture of water on p. 82, vol. 33.—F. H. H. will find
an account of the manufacture of saltpeter on p.
52, vol. 3&.—M. G.’s queries are too metaphysical
for our columns.—H. V. will find a recipe for
aquarium cement on p. 80, vol. 31.—C. A. B. will
find directions for recutting old files with acid on
pp. 363, 319, vol. 28.—M. B. should read our article
of flying machines, on p. 112, vol. 32.—F. Z. A. will
find a prescription for moles on p. 331, vol. 31.—O0.
H. P. should fasten his engravings in a book with
rice glue. See p. 155, vol. 32.—R. P. will find anac-
count of the fastest passage across the Atlantic
on p. 97, vol. 34. It is absurd to maintain that a
sailing vessel can beat this time.—A. P. H. can
clean kerosene stains from marble by the process
detailed on p. 347, vol. 3¢.—G. W. W. & 8. will find
a recipe for black paint for iron on p. 255, vol. 34.
—C. L. M. will find directions for gilding on china
on p. 43, vol. 29.—J. F. B.’s query as to a spring can
only be answered by a manufacturer.—W. S. C.
should read oyr article on p. 886, vol. 26, as to Paris
green.—E. O. K. will find an excellent representa-
tion of a cistern filter on p. 282, vol. 3¢.—0. H. will
find directions for making illuminating gas on a
small scale on p. 131, vol. 33.—IL M. I.should for-
ward a copy of his pamphlet to Professor Proctor.
—8.D. L. will find directions for ridding a house
of rats on p. 67, vol. 20.—A. F. S. and a great many
other querists are referred to p. 273, vol. 83, for a
description of an incubator.—R: H. will find a re-
cipe for white hard soap on p. 331, vol. 31.—J.P.L.,
wW.I,F. J.M,B.T.B,C.F.8. D, V.C. 8, N. P.
A., L. C. D,, B. B, and others who ask us to recom-
mend books on industrial and scientific subjects,
should address the booksellers who advertise in
our columns, all of whom are trustworthy firms,
for catalogues.

(1) D. B. says: My locomotive boiler ought
to be felted; but the grease strikes on some parts
of the boiler, and I do not know how to work felt
on account of the grease. WhatshallI do? A.
With the exercise of a little ingenuity, coupled
with a less liberal expenditure of lubricant, you
could get the boiler into proper condition for felt-
ing.

@) G. P. M. C.says: I wish to makea
small steam boiler, 14 inches in diameter and 30
inches long. How many lbs. pressure to the
square inch would it stand with safety if made of
sheet copper 1% inch thick, steel of the same thick-
ness, or iron of the same thickness? A. Copper
25 1bs., steel 45 1bs., and iron 35 1bs. to the square
inch.

(3) L. M. F. asks: 1. What should be the
thickness of the heads, shell, and tubes of a re-
turn tubular boiler 13 by 5 feet, with 4 inch tubes,
worked at 80 lbs.pressure per square inch? A.
Thickness of shell and heads, 0'6875 inches, tubes
0-134 inches. 2. By putting in 4 inch tubes, would
I not obtain a stronger draft than with 8 inch
ones? A. Not appreciably.

(4) P. L. says: I have an oxygen gas cylin-
der made of !4 inch boiler plate iron, well riveted
and made. How willI testit, to know whether it
will stand the pressure of gas from a given amount
of chemicals? A. Fill it with water, and heat it
gradually, attaching a safety valve which will open
when the desired pressure is reached.

(5) P. S. N.asks: Can you inform me
as to the merits of gravel or concrete houses? A.
Houses answering every essential requirement
can be erected with concrete walls ; and where
the materials are found or can be procured on or
near the premises, a balance can be struck in their
favor on the score of economy. Inregard tothe
method of building them, the usual course has
been to carry up the walls solidly in sections,so af-
fording a considerable saving of labor in the
handling of the materials; although quitea num-
ber in this vicinity have been erected by the sys-
tem of building blocks, notably a large church
near Newark, N. J. Confidence inthelatter meth-
od, however, has been much impaired by the fall
of a tower so constructed in Westchester county,
N. Y.

(6) P. S.N.asks: 1. How are concrete struc-
tures as regards durability, heat, and frost, ete.?
A. Concrete walls properlyconstructed become as
hard as stone, and have been abundantly and fa-
vorably tested in respect to the action of the ele-
ments upon them, 2. Will you please give me the
proportion of ingredients, as well as the modus
operandi in full? A. The theory as to the propor-
tion of theingredients is that, when the broken
stone, gravel, andsand are combined, there should
be sufficient cementand water added to coat every
grain of sand, etc., and fill all the interstices be-
tween them, thus binding them into a solid mass.
A proportion of 5 parts stone and gravel, 3 parts
sand, and 1 part cement, is supposed to effect this.
Good cement and sharp sand free from loam should
be used, withplenty of water. Mix in a mortar
box, carry to the wallin a hand barrow, and de-
posit it on the wall between two stout planks held
in place by proper frames; remove the plank when
the cement sets, and float the face of the wall
smooth. 8. Can I mold the blocks one day and
lay them in the mold the next? A. In that sys-
tem a much longer intervalis desirable. 4. Can
the chimney flues and tops be of the same mate-
rial? A. Yes, if the chimneys are built large
enough to give sufficient thickness of wall around
the fiues, and a larger proportion of cement is
used. 5. Supposing a well 25 feet deep is closed 20

feet below the surface, leaving a reservoir of 5
feet into which a pipe leads to pump the water
through, what is the effect on the water? A. A
pipe for ventilation would be required. 6. Of
what thickness should the wallsbe made, for a cel-
lar 8 feet high, and for 2 stories9 feet each? A.
Cellar 18 inches, first story 15 inches, and second
story 12 inches. 8. What are quick and hydraulic
lime? A. Quicklime is freshly burnt unslaked
lime; hydraulic cement is a cement that hardens
under water, and is not deteriorated by the action
of water upon it.

(7) J. L. asks: 1. Will an engine work as
well at a distance of 60 feet from the boilers as it
will near them? A. With a well covered and
trapped pipe, the difference willbe very slight. 2.
How much more power and steam does it require
to run a circular saw at a distance of 60 feet from
the engines than it would take if the saw were 12
feet distant from the engine? A. From 10 to 15
per cent more, with a good connection. 3. The
steam pipe will be exposed to open air for 40 feet
between the two buildings. Will it be liable to
get out of order? A. Notnecessarily. 4. Would
you rather have the engines at a distance from
than near the boilers? A. Itisbest to locate the
engines as near the work as convenient. .

(8) T. S. L. says: The outside p'astering of
my house, near the ground, comes off for about 2
feet up. I have tried plastering in different sea-
sons, 8o that it might dry thoroughly, but without
success, What will make the plaster adhere? A.
A coat of hydraulic cement in well washed sharp
sand, for 2 feet up from the ground, might stand.
It might be started upon a footing of slate driven
into a joint of the brickwork at the surface of the
ground.

9 R. D. says: Will a £ inch pipe 75 feet
long, supplied with water from the main through
a 14 inch stop, deliver as much water as if it were
connected witha 34 stop? A. No.

(10) A. W. says: We are building a church
40 by 60 feet, with side walls16 feet high and a roof
at an angle of 50°, 24 feet high in center. We are
making the ceiling flat overhead. Our carpenter
argues in behalf of the old style of main rafters
(7 by 10 inches) king post and cross beams, the lat-
ter to be 12 feet apart ; now I contend that a plan,
making each pair of rafters out of joists 2x 8
inches, with cross joists, 2 x 6, well braced above
the joists, each pair to be self-supporting, and
placed 16 inches from centers, will be the strong-
est. Whichisright? A. In all cases where the
tie beam is placed above the foot of the rafters,
there is danger of the weight of the roof spread-
ing the walls apart,and thus causing a general
settlement in the roof itself, often eventuating in
its fall. - Your carpenter’s plan is the correct one,
providing the walls are properly built to accord
with it. The trusses being placed 12 feet apart,
the windows should be located accordingly—one
window between each two trusses in each side
wall—and a stout buttress built with the wall at
the bearings of each truss. These buttresses will
resist the thrust of the roof, and maintain the in-
tegrity of the walls.

(11) C. S. says: I am using charcoal for
blacksmith’s purposes, and I cannot get heat
enough to do ordinary welding, such as a plow-
share or a wagon tire. The charcoal is made of
cotton wood, and has a great deal of sand in it on
account of having been burnt in sandy soil. How
can I manage it any better? A. From your ac-
count, it seems that you must get better fuel to
obtain a satisfactory fire.

(12) G. W. H. says. 1. A spring is 1,530
feet from a fountain, with 30 feet fall. How large
must the reservoir be, and what size of pipe is ne-
cessary to secure flow enough to give a jet 10 or 15
feet high, or to supply a camp of 500 persons with
water? A. The reservoir might be made 50 by 50
feet, with an average depth of 64 feet. This
would allow about 25 gallons to each person. The
friction of the water in the pipes would so reduce
the head as to make the jet for a fountain of little
account. 2. Would it pay to take the pipes up in
the interval to prevent rust, camp meeting lasting
only 10 days in a year? A. It would, provided
you could thereby save the expense of sinking
them into the ground.

(18) @. C. T. says: I propose to make a ves-
sel on the plan of a Papin’s digester. I use copper
castings 4 inch in thickness, outside and inside be-
ing turned off and properly stayed; what pressure
to the inch would such a vessel bear? A. It will
depend on the diameter.

(14) C. C. says: I am runningan engine
with locomotive boiler, taking muddy water from
a pond. The deposit burns out the fire box, and I
have to patch it. Is there no way to make the
mud settle before the*water goes into the boiler?
A. Your best course would be to use a good
heater.

(15) J. O. says: I have a canoe which is
rather cranky. She is 20 feet long by 4 feet beam.
‘Would two keels, one on each side of the center
keel, make her less cranky, and improve her sail-
ing qualities? A. A single keel made quite heavy
would be more effective.

How are fret saws made? A. They are stamped
out.

‘What is the red substance used by sailors for tat-
tooing? A. Red ink or carmine.

(16) A. P. McC. says: Our schoolhouse here
is warmed by steam, but it is not well ventilated
There are about 20 rooms in our house, not inclu-
ding corridors. Please give me a good plan for
ventilating. A. You do not state whether the
heater operates by direct or indirect radiation. In
the latter case the radiators are in the basement,
and in the former in the several apartments.
When the radiators are in the basement, they are
enclosed in boxes at the bottom of the warm air
flues, and the cold air is introduced into these
boxes from the exterior atmosphere, thusinsur-
ing a continual supply of fresh air; but when the
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radiators are placed in the rooms, there is only a
partial change of air, limited by the tightness or
looseness of the doors and windows. When fresh
air is introduced by a shaft in the basement, the
fireplace flues should be kept more or less open
for its egress; but in the case of direct radiation
the radiators should be placed near the windows,
and some means adopted to supply fresh air to
each radiator, still keeping the fire flues open to
insure a movement and gradual change of the air.
Damper valves should graduate this movement,
so as to adapt it to the state of the temperature
for the time being.

(17) F. K. asks: Why are the sun’s rays
warmer in the valley than they are on the top of
a high mountain? A. Onaccount of the rarity of
the atmosphere at the greater hight.

‘Would highly superheated steam, when mixed
in small quantities with hot air, be better than hot
air only for aiding the combustion of coal gases
and coal smoke from soft coal, if admitted to the
fires of stQves or furnaces? . A. No.

(18) F. C. L. says: A steam pony pump, of
the crank and plunger pattern, has diameter of
cylinder 41 inches, diameter of pump 8§ inches,
stroke of both 6 inches, steam pipe to engine 34

.inches in diameter, feed pipe to pump and from

pump to boiler 1inch in diameter, 124 inch check
valve between pump and boiler. Its work isto
draw water 6% feet perpendicularly from tank
and force it into a boiler, which it did rapidly at a
pressure of 35 1bs. to the square inch on boiler. It
‘was necessary to remove the feed pipe from the
tank below and place it into the lower end of a
barrel standing about 1 foot from the pump.
When the barrel was full, there was 214 feet head
of water over the pump, when the engine seemed
powerless to move the pump and would not work
at allunless we pulled her over the centers, even
at a boiler pressure of 651bs. to the square inch.
‘We then drove a plug into the end of the feed
pipe, partislly filling it up (say 34), when she
pumped but very poorly. The pipe was then rc-
moved from the barrel and put down into the
tank below, when she pumped like a charm. My
opinion is this: that,when pumping from the tank
below, the inertia of the water caused the pump to
only partly fill, and therefore the engine had less
work to do to force the water of the partly filled
pump than when there was a head of water over
the pump. Isthisso? A. The feed pipe isappar-
ently large enough, if it is direct; and from your
description weimagine there is some defect in the
pump, such as excessive friction or bad arrange-
ment of pipes, valves, or ports, so that the steam
cannot act to the best advantage. Your explana-
tion, to the effect that the pump cannot deliver a
full barrel of water against boiler pressure, is
probably correct; and this points to some defect
in the steam cylinder or its connections.

(19) R R. says: 1. I am running an old-
fashioned engine 7 by 18 inches, with cut-off at
half stroke. Theengine is set below water line of
the boiler, and 6 feet from the boiler. When I let
it stand for 10 or 20 minutes, I cannot start it with-
out opening the stopcocks to let the water off.
‘Would it do any good to raise the steam pipes 3 or
4 feet higher? A. Very little if any, we imagine,
if the pipe is properly connected at present. 2.
‘Would it make any difference to change the ex-
hausts from 23 inches by 12 feet long to 2 inches
by 24 feet long? A. It will probably increase the
back pressure slightly.

(20) W. C. W. asks: Why is it that one of
two circular wheels, having the same diameter
and being on the same axle, runs faster than the
other in turning a curve? A. The “why ” is evi-
dent: because one wheel has to go farther than
the other in the same time. The “how” is almost
equally evident: one of the wheels must slip.

(1) G. N. L. says: Please tell me which
would require the greater amount of force in rais-
ing ice into an ice house, a steep incline or a gentle
incline. A. Using the same motor in each case, a
heavier load could be raised on the gentle incline,
but not as fast as the lighter load could be raised
on the steep incline:

(R2)W_.H. asks: If a rifle barrel be accuzate-
ly bored for ten or more copper cartridges, what
would be the result, in the matter of deflection of
the shots, if all were fired simultaneously ? Would
the rapid rotation of the balls in the air, in close
proximity to each other, materially scatter the
balls? A. No, we think not.

@3) C. F. S. asks: Would it be possible
for me to obtain water enough, through a brick
wall placed in a flume for the purpose of filtering,
to supply a 3 inch pipe, for washing purposes? The
wall is 7 feet long by 614 feet high. A. The diffi-
culty is that such a filter soon becomes foul and
fails to perform its function. A reservoirin two
compartments, where the water may lie still for a
certain length of time for the impurities to settle
out of it, and another to receive the pure water
and distribute it, has been found to answer better
in cases like this.

(®4) 8. C. J. says: Is it necessary to cut
the rifling of a breech-loading gun deeper at the
muzzle than elsewhere? A. We think not.

(25) A. 8. says:I am about erecting a wheel
on my plantation for the purpose of drainage.
Such wheels are generally set on bricks, but I am
compelled to set my wheel on wood. What is the
best preserver for wood exposed, partly to water,
partly to the atmosphere? I intended to use for
this purpose two coats of heated coal tar, butI

.am informed that crude coal oil as it comes out of

the mine is preferable. Isthisso? A. We think
the coal tar will answer very well, if you take care
to keep the exposed surfaces covered, renewing
the application as often as necessary.

(26) G. J. E. asks: Would cold air, forced
into the bottom of & dry house filled with cut
staves, dry the timber in a reasonable time, chim=
neys taking the damp air from the bottom? A. A
constant current of air driven through a buildihg
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will absorb moisture or deposit it, according to}he
condition of theair itself as regards saturation. If
the building be kept closed when the atmosphere is
in an evidently humid condition,and a strong cur-

rent maintained when the air is dry, a reasonable :

degree of success may be looked for.
27) 0. A. & B. say: We have a boiler 38

inchesin diameter and 20 feet long; it hasa flue !

13 inches in diameter. Will such a boiler provide
stcam cnough for an engine 10 x 29 inches, so as to
work it to its full capacity? A. You can answer
this yourself by allowing 15 square tect of heating
surface to cach horse power.

(28) C. IL DB.asks: Iow can I make good
copper plate printing ink? A. Takclinsced oil 1
pint, put into a dry iron saucepan and boil until it
will readily ignitc on applying lighted paper; let
it burn 10 minutcs, put the lid on, and it will cease
to burn; add 1% oz. litharge, and stir well; when
cool, use it by grinding with fine lampblack,
forming a thick paste; grind very finewith a mul-
ler. Boil the oil out of doors.

(R9) L. E. K. asks: 1 Do gunners in naval
warfare have to make allowance for the motion
of their ship when shooting at another? A. Yes.
2. Do their shots have the same effect when fired
from the stern ot a fast moving vessel that they
would if shot from the vessel’s bow and directly
in front? A. See our article on ‘“Motion in a
Moving Body,” p. 273, vol. 32.

(80) E. H. says: It is stated that chemists
have produced a degree of cold estimated at
—257° Fah. How was this temperature obtained ?
A. Probably by means of liquefied nitrous oxide
and bisulphide of carbon in a vacuum.

(1) J. R. asks: 1. What is the cheapest
source from which to obtain hydrogen? A. One
of the mostcconomical methods of obtaining hy-
drogen is from the action of dilute oil of vitriol
on scrap iron. In many cases coal gas may take
the place of pure hydrogen, and the cost of pro-
duction of the carburet is very much cheaper. 2.
Can you give the chemical recaction of sulphuric
acid and water on iron? A. Fe-+H, SOy;=Fe SO4
|-2H.

(32) O. W, asks: IT'E)W can the O\yhydro-
gen light be rendered absolutely free from dan-
ger? I frequently make the gases and run them,
cach into its own bag, and subject them to about
cqual pressures. As an additional precaution, I
cmploy a trap, and also a safcty bottle for each
gas. Neither gas can possibly return to its source
of supply; where then can the danger lic, for I am
told an explosion is possible? A. Where bags are
cmployed, all that is ncccss‘uyls that both the
gases should be under the same conditions of
pressure, which must remain constant. If these
precautions are properly attended to, and the
safety bottles be placed necar the jct, no danger
need be apprehended. It isnot advisable to wire
or tie any of the connections; this is a common
practice and sourcc of trouble.

(88) J. (. asks: VWhat is the Dest method
of testing a new shaft to find if it has any cracks
init? A. If ashaft shows any signs of a crack,
heat it at that spot to a low red heat, and drop a
few drops of water upon the doubtful spot; and if
it is eracked, it will show plainly a black line along
the crack.

(81) W, S. asks: How much power docs it
take to run a small planer, to dress strips of wood
2 inches wide? A. About half a horse power.

(35) J. 8. asks: 1. Ilow is ozone powder

made? A. We know of no such substance. 2.

How can I test for ozone? A. The usual test for |

the presence of ozone is its action upon paper
moistened with a solution of iodide of potassium
and starch.

(36) . 1. M. says: I have a colored chromo
which has become defaced by a spot of ink. How
can I remove the ink without taking out the color

of the chromo? A.Try a little oxalic acidapplied !

with a camel’s hair brush, and absorb with good
bibulous paper.

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

T. S. L. G.—No. 1is iron pyritesin quartz. No.
2 is talc.—F. M. S. S.—The specimens did not come
to hand. If the silver is present as chloride, the
chloride of silver may be rcduccd to metal by
zinc and dilute sulphuric acid.—U. D. M.—The

sists principally of a gum, much resembl ng in
character Canada balsam. The coloring matter
may be nearly all removed by boiling water to

be further purified by dissolving in ether or naph-
tha, filtering the solution, and evaporating the
etherto dryness.—G. A.F.—It is carbonate of lime,
and contains no barium salts.—F. P. M.—It is gal-
ena or sulphide of lead.—A. W. S.—No. 1 is quartz
containing small amount of iron. No. 2is clay
rock containing decomposed sulphide of iron.—H.
‘W.—Itis chromiciron.—T. P. S.—It is a crudepipe
or porcelain clay, ot some value if found in large
quantities.—W. O.—It is the larva of the limno-
philus subpunctulatus. Consult Packer’s “Guide to
the Study ot Insccts, pp- ﬁlbfﬁ"().

COMMUNICATIONS RECEIVED

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much plecasure, the reccipt of
original papers and contributionsupon the follow-
ing subjects:

On Experimental Geometry.

On the Electric Telegraph.

On Intermittent Springs.
H. H.

By A. B.
By L. M. B.
By J. F. R, and by G.

On Moistening Tobacco. By W. B.
On Grasshoppers’ Eggs. By J. F. D.

On Preserving Fish Bait. By C. F.

On Snake Bites. By J. M. M.

On Cotton Factories in Louisiana. By E. H.
On Bees Making Honey. By H. L. E.

INDEX OF INVENTIONS

, Car coupling, J. B. Mcadley...
white is kaolin, and is valuable. The other is clay,

and is less so.—J. T.—Not gutta percha. It con-:

which has been added a little alcohol. It may then : Car heater and ventilator, C. F. Whorf (r)

1876.

Also inquiries and answers from the following:
A. O0.8.—W.F.B.—E. U.8.—C. W. B.—C. L.—J. R.
—A.H.R—A.N.B.—H.D. E.—L. M.B.—E.H.D,—
C.—L.E.B.—H. M. W.—H. C.—C.J. T.—S. M.

HINTS TO CORRESPONDENTS.

! Cotton gln feeder, J. W. Webb...ooovviiiiiininnnnn 176,908
- Cracker box, show, E. & C. Maginn... 176,974
Cranberries, etc., gathering, A. K. Gile........... 176,950
© Cuff fastening, S. Houghton. 176,786
1 Cultivator, A. Rigby . 177,067

Cultivator, hand, J. K. Dugdale.................... 176,845
| Cultivator, rotary, J. C. Stone...................... 176,897
.......... 176,921

Correspondents whose inquiries fail to appear | cupboard, J. Ansley

should repeat them. If not then published, they
may conclude that, for good reasons, the Editor ‘
declines them. The address of the writer should ;
always be given.

Fnquiriesrelating to patents, or to the patenta- ‘
bility of inventions, assignments, ete., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take plcasure in answering bricfly |
by mail, if the writer’s address is given.

Hundreds of inquirics analogous to the following
are sent: “ Who sells wood-carving machinery ?
‘Who sells mariners’ compasses? Whose is the
best metal-testing machine? Who makes the best
insulating compound for telegraph wires? Why |
do not makers of electric telegraph apparatus ad- :
vertise in the SCIENTIFIC AMERICAN?” Allsuch per-
sonal inquirics arc printed, as will be observed, in
the column of * Business and Personal,” which is
specially set apart for that purpose, subject to the
charge mentioned at the hecad of that column.
Almost any desired information can in this way be
expeditiously obtained.

[OFFICIAL]

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending,

May 2, 1876,
AND EACH BEARING THAT DATE.
[Thosc marked (r) arc reissued patents.]

A complete copy of any patent in the annexed list,
including both the specitications and drawings, will be
furnished from this oftice for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn &Co., 37 Park Row, New York city.

Abdominal supporter, C. Smith
Acid, recovering, R. E. Rogers.
Adding machine, D. Carroll .
Alir, compressing, J. Ib. Crocker...................
Alarm, burglar, W. D. Wright
Andiron, C. I. Saunders
Animal nose bag, C. II. Williams..
Animal polze, M. Hartman..........
Annunciator, electric, E. A. IIill.........

Ax handles, etc., attaching, J. W. Potter..
Bag, traveling, W. Simon
Barrels, crozing and chamfering,J.Greecnwood (r)
Basin cock, J. F. Cory
Basin, stopper for wash, E. Webb.
Basket, J. R. Hare
Bed-bottom spring, J. Eckart...
Bed-bottom spring, R. M. Hall
Bee hive, C. Ellis
Bell-pull attachment, A. Whitcomb...
Bevel, square, and level, S. W. Lloyd
Beverage compound, H. Reibestein
Billiard ball holder, W. B. Southworth
Blasting cartridge, I>. A. Oliver
Blasting cartridge, F. W. Smith.
Blouse or jumper, S. Laskey
Boat knecs, socket for, D. True.
Boat, portable folding, C. A. Ferner
Boats, propelling, H. Fox
Boot-edge tinishing tool, C. Reinel
Boot heel, J. Samuels
Boot trees, clamp for, C. A. Ensign
Box cover, W. L. Hubbell
Breakwater and pier, A. M. Elliot.
Bridge, C. S. Palmer..
Bridge, J. W. Post
Bridge, draw, J. W. Post
Broiler, E. O. Thomas, Sr
Buggy, side spring, J. C. Oliver.
Burner, lamp, A. Angell
Burner, lamp, B. F. Flint..
Bustle, A. Carter
Butter package, W. J. Allason..
Button, L. C. Curran
Buttons, making collar, J. W. Presbrey.
Calf weaner, D. . Johnston
Cane and stool, combined, J. Sinith.

.................... 176,895
... 176,813
. 116,833
176,931
..................... 177,051
177,017
... 176,914
... 176,147
... 116,784
. 176,807
171,020

7,093
.............................. 176,774
. 176,907
. 116,951
. 176,846
... 176,857
... 176,942

. 176,910
... 116,810

. 177,008
171,026
176,989
177,024
176,969
176,901
176,849
.. 176,947
. 176,810
177,015
... 176,848

. 176,863
176,941
. 176,991
176,806
.. 176,805
... 176,819

. 176,802
176,920
. 176,850
. 176,171
176,731
. 176,932
... 176,808
... 176,790

. 177,02

Capstan, J. H. David ... 176,934
Car axle box, W. W. Whitaker ..o 177,046
Car brake, Ducournau & Strata.. . 176,937

. 176,861
. 116,574
. 176,877
176,888
. 177,006
. 177,035
176.864

7,088
.. 176,798
. 176,749
171,009
176,853
. 176,804
. 176,956
. 176,995
176,764
... 176,922

. 176 938
176,929
171,050
176,831
176,801
177,001
176,752
. 176,740
. 176,814
171,188
176,928

7,090
Lo 7,098

. 176,976
176,775
.. 116,862
.. 176,760
.. 116,852
. 176,960
176,875
177,019

Car coupling, H. Howson

Car coupling, Misso & Warner...
Car coupling, F. S. Pennybacker.
Car coupling, J. A. Richard
Car coupling, S. D. Ucker............
Car for one rail railways, D. B. James..

Car propeller, A. Maynard
Car starter, W. Hilbebrand
Car stock chute, R. Rogers...
Carpet beater, H. Freeman...
Carriage, jump seat, J. R. Patten.
Carrlage, light, J. C. Heater...........

Carriages, etc., sash holder, N. Platt...
Carriages, shifting rail for, A. M. Whippl
Cart, hay, E. B. Bigclow
Cement, hydraulic, C. F. Dunderdale
Chair, folding, N., C. 0., & A. Collignon.
Chair or lounge, sofa, J. B. Wood..
Chandelier, oil, J. Callopy
Churn, McManus & Merryman.
Cigars, lighting, J. Radford....
Clamp, T. H. Marsh
Clock, electromagnetic, W. M. Davis....
Clothes dryer, J. R. Rusby
Clothes pin, Hunter & Entwistle.
Clothes pounder, F. G. Clarke.
Clothes wringer, H. Nash (r)..
Clothes wringer, N. B. White (1)..
Clutch box, H. Martin
Confectionary, making, 8. Croft
Cooler or warmer, milk , Hubbard et al..
Core stricker, Smith & Wade
Corks, removing wires from, J. Franz.
Corn stalk chopper, etc., B. S. Hyers....
Corn knife, W. Millspaugh...
Corset, L. Schmitt

- Engine, rotary, J. Moore

Corset loom, Gahren & Zorn 176,949

Currycomb, C. W. Saladee. 174,014

Currycomb, G. B. Turrell.. 176,902
Cuspadore, I. G. Booth.......cccvviiiiiiiiiinnnnnnns 176,734
: Deflector and evaporator, S. Fairman.............. 176,943
Desk, H. H. Elberg.......cocvvvenvnnnn. . 176,847
Digger, potato, F. Rimpler...... . 177,008
Door fastening, barn, P. A. Pcer . 176,887
Door spring, J. G. Edgell ... 176,940
Drilling and well boring, P. Helm . 176,859

i Drill chuck, W. Frost
| Eaves trough hanger, J. S. Miller.
Effervescent liquid apparatus, C. Greine
Electrotype heater, J. E. Parker
Eievator, A. B. Darling..
i Elevator, 1. O’Hagan..

i Elevator, straw and cob J Q. Adams.
Engine, hydraulic, E. West
Engine, motive power, P. W. Williams
Engine, portable and road, B. Yoch

176,854
176,979
176,782
.. 176,886
. 176,841
176,986
176,916
.. 176,822
.. 176,823
.. 177,052
.. 176,878
.. 176,832
.. 177,048
... 116,755

. 176,990
177,021
.. 176,898
. 176,770
171,049
176,799

Engine, expansion gear, C. J. Cario.
Envclope machine, II. J. Wickham....
Fan, exhaust and blower, F. Murphy.
Fence, portable, J. M. Overpeck
Fence post, E. Sims.................
Fermentation, preventing, J. J. Suckert. .
Fifth wheel, J. Burt
Filter, etc., cistern, W. B. Wilson
Fire escape, W. McAllister

Flour pack_er, H. A. Barnard (1)... 7,086
Fork, horse potato, G. C. Clark . 176,838
Fruit dryer, G. W. Bowman... . 176,925
Fruitdryer, O. F. Tiffany..... 197,032
Fruit jar, J. H. Anchors .. 176,766
Fruit, preserving, Mcfford & Peebles. . ... 176,754
Furnace door, C. F. Degelman... . 176,741
TFurnace grate, G. W. Todd.... 176,761
Furnace, hot air, G. H. Johnson., 176,964
Furnace, puddling, McNair & Graft . 176,977
Furnace, reverberatory, 3. Pearce . 176,994
Furnace, blast, W. A. Stephens... 177,028
Gang plank, G. Malone .. 176,872
Gas apparatus, carbureting, J. G. HaymakKer...... 176,955
Gas, increasing pressure of, C. A. Murra; 176,982
Glass tile for decorations, T. G. Aickin. 176,730
Governor, H.Howe...........ooouveee 176,957
Grain binder, Fricdlaender et al . 176,781
Grain binder, D. McPherson .. 176,800
Grain drill, E. Kuhns........... .. 176,967
Grain drill seed cup, Kuhns et @l .176,965, 176,966
Grapple, stone, C. Campbell... . 176,737
Grate, J. A. Lawson......... 176,971
Grate, J. Lewis....ooooiviiiinninnn, . 176,750
Grinding and amalgamating pan, C. Cummlngs (r) 9,092
Grinding, tool holder for, C. M. Fisher............ 176,946
Grubbing machine and capstan, R. W. Durk...... 176,926
Gun machine, J. P. Taylor.............. 177,030
Gutters, making wood, E. H. Rollins.. .. 176,892
Hame fastener, D. C. Meeker...................... 176,753
Hammer, blacksmith’s forging, J. Koplin .. 176,867
Hammer, steam, T'. Hill .. 176,860
Harrow, L. J. Manor. . 176,975
Harvester, J. O. Brown 176,829
Harvester, J.Nefl...oooiiiiiiiiiiiiiiiiiiiiieineennns 176,882
Hat brims, stiffening, G. H. Dimond............... 176,936
Heater, fire place, J. A. LaWSON.....covvuiennennnns 176,970
Heating drum, Lathrop & Goddard. .. 176,968
Hoisting and dumping, W. S. Cherry....coovvee.... 176,738
Hoof cleaner, C. Blakeslee.... 176,768
Horse collar, A. Rutlherford .. 177,011
Horse detacher, (. T. Owens......... .. 176,803
Horse power seat, J. B. Hutchinson. .. 176,959
Horseshoe, C. J. Carl.....ccoiiiiieiiiiineennenneenns 176,834

Horseshoe nail blanks.finishing, Whysall & Merrick 176,911
Horseshoe nails, forging, Whysall & Merrick 176,912
Horseshoe nails, shearing, Whysall & Merrick.... 177,047
Hose coupling, C. Callahan.. 176,830
Inkstand, S. Darling. .... .. 176,776
Tron ore, reducing, W. A. Stephens.. .. 177,029
Jack, lifting, J. Y. Thurston .. 176,%00
Japan composition, A. Gigrich. .. 176,856
Knife, corn, W. Millspaugh. .. 176,875
Knitting threcad catcher, . & F. J. Cooke. .. 176,839
Lamp, J. S. Goldsmith.............oiiiiii, 176,746
Lamp, S. S. Newton 176,983
Lamp fountain, R. H. Webb . 177,045

Lantern, J. A. Cowles (r). .o 1,00
Lathe chuck, D. H. Tierney. .. 177,031
Lathe, spinning, U. Wassmer. . 177,044
Leather rolling machine bed, J. C. Wells.... . 176,763
Leather-skiving machine, Andrews & Moore...... 176,919
Leather straps, cutting edges on, S. B. Randall... 176,809
Lightning rod, L. D. Vermilya........c.ccovuveunnn. 176,820
Lightning rod coupling, S. Bradley . 176,769
Lock, combination, D. K. Miller................... 176,876
Lock for sliding doors, J. Collins.................. 176,930
Lock time attachment, M. A. Dalton .. 176,933
Lock time attachment, H. Gross... .. 177,054
Lubricator, J. T. Cody.......... . 17,139
Mail bag fastening, E. W. Trou .. 177,034
Metal bars, making hollow, G. J. Le Vake.. .. 176,972
Metal, treating molten, E. P. Hudson... . 176,787
Meter, fluid, Talcott & Guthrie..................... 176,817
Mine-ventilating apparatus, F. Murphy....176,756, 176,757
Mowing machine, A. AdamsS.......c.ocvveveieennens 176,824
Music 1caf turner, L. Oldshue .. 176,987
Nose ring, J. Roley.... .. 176,891
Nut lock, J. E. Fred .. 176,948
Nut lock, A. Paul.. ... 176,993
0Oils, burning, R. 8. Mcrrlll (r). 7,095, 17,096
Oleaginous seeds, heating, W. M. Forcc .......... 176,851
Ordnance, brecch-loading, J. R. N. Owen........ 176,884
Overalls, G. R. Eager .. 176,939
Oyster dredge, Sloan et al... .. 177,022
Padlock, Schultze & Seidel.. . 176,759
Paper and twine holder, B. F. Eaton (r)..........- 7,087
Paper barrel, G. W. Laraway..........cccoeeennnnns 176,869
Paper clip, J. S. Vanhorn...........covvvvvnivnnnnn 176,762
TPea-shelling machine, T. Arkell.................... 176,767
Pen rack, Kusel & Bechert.... . 176,868
Pipe cutter, A. SaAUNACTS......iiieeeiereiiiiaieeeens 176,815
Pipe, smoking, J. Marshall.............coooiiinnnn 176,797
Plaiting machine, A. J. Dccker .. 176,812
Planing machine, E. G. Allen .. .. 176,918
Planter, corn, S. K. Watcrson.. . 176,821
Plow, .J. OHVer (T)...ciiiiiiiiiiiiiiiiiiiiiinineyens 7,097
Plow, Prutzman & McIntyre.........ccovvevvennenns 177,000
Plow, sulky, W. L. Casaday .. . 176,836
Plow, sulky, J. Fay....cccooiiiiiiiiiiiiiiiiiiinnn, 176,945
Postal card tile, Rogers & Goodcll .. 177,010
Printer’s galley, A. T. De Puy .. 176,117
Printing press, J. R. Rankin...........o.... . 177,002

© 1876 SCIENTIFIC AMERICAN, INC.

|
|
|

. 171,005
176,795
116,745
176,984
176,915
171,043
. 176,866
176,80

Pump, E. Reynolds
Pump, air, F. Manz
Pump, steam and vacuum, G. R. Gleason
Punch, etc., conductor’s, Nye & Fessel.
Radiator, L. D. C. Wood
Raijlway rail bender,W. J. Watkins
Railway rail joint, R. O’Keeffe...
Railway switch, T. J. Reynolds..
Railway switch, I. W. Willard..
Rake, horse hay, E. Tremblay..
Rectifying apparatus, J. C. Smith..
Regulator, water pressure, H. T. King
Rein button, Richards & Herkimer..... .
Rolling mill apparatus, Price & Lewis.. . 176,996
Rowlock, T. Thomson 176,818
Saccharine juices, etc., cxtr'g, L.F.G.Bouscaren 176,924

.. 176,791
. 176,758

Sanding machine, Sawyer & Knowlton 177,018
Sash balance, Sarchet & Dickinson............. .. 171,016
Sash holder for use in carriages, etc., N. Platt.... 176,995

.. 176,906
.. 176,792
. 176,923

Sash pulley, A. R. Watteiscn
Sash, window, A. J. Kraussmann

Saw sharpener, P. Bird..

Saw table, J. Holt.................... 176,785
Sawing machine, scroll, C. H. Oley .... . 176,988
Scarf, neck, T. J. Flagg . 176,742
Screw driver, D. C. Richards . 176,811
Screw threads, tap for cutting, C. G. Curtis. . 176,840
Separator, middlings, G. Motley .. 176,879
Separator, middlings, M. Palmer. .. 176,885
Sewing machine, E. Bouscay, Jr. . 176,917
Scewing machine, E. Murphy . 176,880

Sewing machines, A. H. Wagner, 177,037, 038, 039, 040, 041

Scwing machine caster, W. Altick........ . 176,732
Sewing machine shuttle, A. H. Wagner... .. 177,042
Sewing machine, wax thread, L. Chevallicr....... 176,772
Sewing machine, straw, R. Lamont .. 176,794
Shade standard, H. F. Walton . 176,905
Shafting, bearing for, M. E. Boyden ...... ....... 177,053

Shirt, S. Dcutsch...
Shirt, J. Hayden...
Shoe fastening, J. M. Cayce
Shovel, ash sifting, E. B. Neal
Show stand, revolving, E. R. Morrison
Shutter, Hampe and Schallert

. 176,935

. 176,858

Skate, E. H. Barney ........cc.ooiiiiiiiiiiiiiinen.s 176,827
Slate, C. Verdier............oooviiiiiiiiiiiiiiiinnn, 176,904
Sole and horseshoe, elastic, T. B. Bishop . 176,733
Spark arrester, W. H. Jordan...........ccovvuvennnn 176,865
Spoke socket, H. H. OldS .......ccoouvviienniinennnnn 176,883

Stamp, hand, D. H. Chamberlain.
Stand or table, E. Phillips

Staples. making and setting blind, J. Keith (r
Stilt, J. S. Ebert....cccoviiiiiiiiiiiiiiiiiiiinnnnnens 176,779
Stove, Johnson & Moulton............ceevvvvnnnnns 176,962

Stove, coal, D. C. Proctor
Stove, cooking, G. N. Palmer
Stove cover lirter, D. K. Adams
Stove grate, D. C. Proctor........
Stove grate, G. H. Stansbury.
Stove, heating, W. &. Garrison.
Stove, heating, D. C. Proctor
Stove pipe supporter, J. L. Loring
Stove, reservoir cooking, A. B. Fales .

.. 176,871
. 176,944

Stove, drum attachment, R. L. Ball................ 176,826
Syringe, G. J. Parris .....cooiit iiiiiiiiiiiiiiiinn 176,953
Table slide, extension, C. F. Snyder. 176,816

Tablet, tourist‘s, F. G. Odenheimer...
Tag, T. Van Kannel
Tap, beer, G. C. Drinen
Tea and coffee, making, J. Miller....
Teaching the metric system, W. F. Bradbur, .. 176,738
Telegraph wire, machine for insulating,F.S.Mead 176,978
Thermometer for stcam apparatus, S. Diplock.... 176,778
Thill coupling, G. W. Cogswell . 176,773
Thrashing macltine, W. J. La Grange. . 176,793
Toy, automatic, k. R. Ives . 176,961
Toy roulette, J. Mautte . 176,873
Toy whirligig, C. A. Lines.. . 176,973
Trace, rope, T. Newman (r)
Trap section die, J. M. Carson..
Trunk, S. Foote
Tweer, T. F. Witherbec.
Vehicle hub, A. Van Gece

Ventilation of buildings, E. J. Martin 176,751
Ventilator for windows, S. D. Ingram 176,789
Wagon axle, Garth & Klder. ... 176,748
‘Wagon body and frame, I. G. Sallee ... 176,893
‘Washboard, Gridley & Pratt....... ... 176,783
‘Washstand, portable, N. O. Bond. ... 176,828
‘Washing machine, C. Campbell . . 176,736
Washing machine, J. M. Gano 176,855

‘Watch, H. Harris
Watercloset valve, W. Smith..
‘Water gate and gage, T. Guerin.
Wecder and seed drill, Weston et al ..
Wecder, garden, M. Johnson.......
Well, model flowing oil, W. Robinson
‘Wells, tubing for oil, W. M. Martin ..
Wheels, etc., moulding, R. B. Swift..
Whip, D. C. Hull
Window bead fastencr, Reichle et al...
Window shade fixture, C. De Quillefeldt .
‘Wire stand, Sherwood et al

. 176,958

.. 177,004
. 176,842
176,894

DESIGNS PATENTED.
9,251. 9,252.—TYPE.—D. W. Bruce, New York city.
9,253, 9,254.—CARRIAGE STEPS.—E. A. Cooper, Lancaster,
N.Y.
9,255.—STovE.—Harris et al., Cincinnati, O.
9,256.—CHARM.—M. Savage, Detroit, Mich.
9,257.—BUCKLES, ETC.—I. Scheuer et al , New York city.
9,258. —FLOWER HOLDER.—A. Wayne, New York city.
9,259.—FLOWER HOLDER.—J. C. Wilson, New York city.
9,260.—DRAW PULL.—P. J. Clarke et al., West Meriden,
Conn.
9,261.—TABLE NAPKIN.—E. G. Torbert, Philadelphia,Pa.
9.262. —FLAG.—W. Brown, New York city.
9,263.—TaABLEs.—H. R. Brown, New York city.
9,264.—BAS-RELIEF.—J. M. M. Conrad, Baltimore, Md.
9,265.—EMBROIDERY.—E. Crisand, Ncw Haven, Conn.
9,266.—CARPET BorRDERS.—E. Daniel, Paris, France.
9.267.—CARPETS.—J. Hamer, Dutchess county, N. Y.
9,268.—ToBACcco.—W. Jones, Danville, Va.
9,269.—CARPETS.—D. McNair, Boston, Mass.
9,270.—HANDLE Tirs.—W. M. Smith, West Meriden,
Conn.

9,27}3.—REVOLVING CYLINDERS.—H. C. Webb, Norwich,
onn

SCHEDULE OF PATENT FEES.
On each Caveat
On each Trade mark...
On tiling each application for a Patent (17 years).
On issuing each original Patent
On appeal to Examiners-in-Chief
On appeal to Commissioner of Patents
On application for Reissue..
On filing a Disclaimer
On an applicationfor Design 3} years)
On application for Design (7 years)....
On application for Design (14 years)




JuNE 3, 1876.]

Srientific

American,

365

Qdvertisements.

Inside Page, each insertion - - - 73 cents a line,
Back Page, each insertion - - - $1.00 a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early

as Friday morning to appear in next issue,

Founded by Machew C'ure;l/, 1785.

BAIHI]'SE&‘E;‘L“}EEATALUGUES

Now Ready, New Revised Editions.

Catalogue of PRACTICAL AND SCIENTIFIC B0
published by Henry Carey Baird & Co. 8vo., 96 pages

Catalogue of a choice collection of PRACTICAL
ScIENTIFIC, and EcoNoMIC BOOKS. 4to.

List of Books on STEAM AND THE STEAM ENGINE,
MECHANICS, MACHINERY, and ENGINEERING. 4to.

List of Important Books on METALLURGY, ME-
TALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS,
ASSAYING, etc. 4to.

A Catalogue of Books on DYEING,CALICO PRINT-
ING, CoTTON and WOOLEN MANUFACTURE. 4to.

List of Books and Pamphlets on the CURRENCY,
the FINANCES, PorLiTicAL EcoNoMY, and KINDRED SUB-
JECTS. 4to.

7~ Any or all of the above valuable Catalogues will
be sent by mail gratis, and free of postage, on applica-
tion.

&~ We are now receiving and keeping in stock the
most important ENGLISH AND AMERICAN SCIENTIFIC
Books as they are published, and are prepared to furnish
them or to give information in regard to all American
and Foreign publications in this department of litera-

ture.
HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS,
810 WALNUT STREET ‘Phila.delphia.

SMALL MILLED MACHINE SCREWS made
to order. Samples and price list sentfree.
CURTIS M'F'G Co. ,West Brattleboro, Vt.

]’ STOCKWELL & CO., Portland, Maine, furnish
o) . Best Power Drain Pipe Machinery Mixing and Pack-
ing done by Steam. The best Pipe made.

WO0O0D, TABER & MORSE,
Eaton, Madison Co., N. Y.,

MANUFACTURERS OF

STEAM ENGINES,

Portable, Stationary,

and Agricultural.
Hundreds inusein Shobs, Print -
ing Rooms, Mills, Mines, and on
Farmsand I’lantations for Grain
Threshing, Food Cooking for
Stock, Cotton Ginning, Saw-
ing, &e.
KE‘ Circulars sent on application.

\ GENTS WANTED—To introduce a new, use-
/ ful, and popuiar Tool. Machinists preferred.’ Capi-
tal required $25 Profits 30 per cent. or particulars,
address . STATE &-°CO., Springfield, Ohio.

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafferty En-
gines for sale at greatly reduced prices: One 18x36, one
14x18 (sawmill), one 12x14, one 11x24, one 10x24, one ‘)x20
one 7x16, one 5x10 on legs, one 8x12 portable one 8x16,
double hoisting; all first class and entirely new. Also
various sizes and_kinds of Bollers. 1 will also furnish
specifications and estimates for all kinds of ropeand bag-
ging machinery. Send for descriptive circularand price.
ddress J. C. TO
10 Barclay St New York or Paterson N J
T A N ’1‘ ED —AGEN']‘S EVERYWHERE TO SELL
Judson’s Patent Lathe Chuck. The best and eheap-
D. ROBERTS, 414 Bleecker St., New York

v

est.

Lettered with name of Manufacturer,
date of Patents,or other matter in Bronze
or Composition’ Metal. Will send circu-
]ars to business firms only. BRIGHAM

, 11 Cornhill, Boston, Mass.

To Phila.(also admits to Cen-
tennial Grounds) and rcturn,
from anypoint in the U. S. east
ofUtah. This comeswithintho
grasp of every ACENT of

THE ILLUSTRAYED WEEKLY, in
addition to the regular commissions paid. Certainly tho
GRANDEST offer ever made to ERS. Send
your address on postal card for circulars, terms, etc. Send 2
three-cent Stamps if specimen copy of pnpu‘ds de:ire(i

Address CLIAS. CLUCAS S&CO. 14 “arren St.. New Yori\

J ACHINE |

| PLATES. |
@1 e

PROPOSALS FOR THE PU R(‘HAGE OR CON-

STRUCTION OF A STEAM
DEPOT QUARTERMASTER’S OFFICE.
HOUSTON STREET, COR. GREENE,
NEW YORK CIiTY, May 12, 1876.

EALED PROPOSALS, in triplicate, subject to the

V) usual conditions, will be received at this office until

12 o’clock, noon, on June 19 th, 1876, at which time and

place they "will be opened in presence of bidders, for the

purchase or construction of a Steamer for use of the
Ordnance Department in New York Harbor

The Government reserves the right to reject any or all
proposals,

Blank proposals, specifications, and full information as
to the manner of bi ding, conditions to:be observed by
bidders, and terms of contract and payment, will be fur-
nished on application to this office.

Envelopes containing proposals should be marked,
‘‘ Proposals for the Purchase or Constructiop of a
Steamer,’’ and addressed to the Depot Quartermaster,
New York Cit .

RUFUS INGALLS, Col. and Asst. Q. M. Genl.

CENTENNIAL
BOOK OF BIOGRAPHY

» great men of the
FIRST 100 nms 0¥ OUR INDEPENDENCE,

The glory of America is her great men. Evegbody
wants to read their livesat this Centennial season ents
Wanted. Agents selling histories should sell this book
also. Everybody buys it. The greatest success of the
year. Send forcircular. P. W. ZIEGLER & CO., Phila-
delphia, Pa., and Chicago, Ill.

'7\ ODELS & EXPERIMEN’IAL MACHINERY MADE
AV1 to order. H. B. MORRIS, Ithaca, N.Y.

GUIDERMAN, Export and Commission Mer-
L_)e chant, 70Basinghall St., London. New York Office,
454Broadway Best of attention to introduce any Wares,
Merchandise, Patents, in any part of Europe.

Latest Improvement.

Double Treadle, including one
doz. Saws, thirty inimitable Fret
0 Sawing Pntterns & Prepared Wood
to the value of $4. A new device
for Lighteninz Saw, Power Drillin
attachment Wrench 0Oil cup, ane
Screw driver. Speed 800 strokes per
minute. Saws 1} in, thick. Price,
complete, cased and delivered on
board ears, or at, Li%br e8s utﬁce $12.

SMA N GINES, with
copper Boiler to drivelight Lathes
Scroll Saws, &c. 100 Scroll Work
Designs Free on receipt of stamp,

GEO. PARR, Buﬁa]o N.Y

§&~ Saw only, without Attachments, $9.00

Excelsior

ANUFACTURERS AND PATENTEES hav-

ing usefu) articles, suitable for the Hardware Trade,
and desiring aid to manufacture and introduce the same
address P. PRATT, care PrRATT & Co., Buffalo, N.Y.
Small samples may be senc, same to bereturned if desired

ITHERBY, RUGG & RICHARDSON, Man-

ufactures of Woodworth Planing. Tongueing,
and Grooving Machines, Daniel’s Planers, Richardson’s
Patent Improved Tenon Machines, Mortising, Mould-
in| and Re-Saw Machines, and Wood-Werking Ma-
ch nery generally, 26 Salisbury Street, Worcester, Mass.

(Shop formerly occupied by R. BALL & CO. )

L. B. WITHERBY. G.J. RUGG.
IG PAY to sell our RUBBER PRINTING STAMPS.—
Terms free. TAYLOR & CO., Cleveland, O.

8. M. RICHARDSON.

EPATINT

OLD ROLLED

AFTING.

The fact that this shafting has 75 per cent greater
strength, a tiner finish, and is truer to gage, than any
other in use,renders it undouhtedly the most economical.
‘We are also the sole manufacturers of the CELEBRATED
CoLLINS’ PAT. COUPLING, and furnish Pulleys, Hangers,
etc., of the most apprmed stgies Price list mailed on
application to & LAUGHLIN!

Try Street, 2nd and 3rd Avenues, Pittsburgh, 'Pa.
190 S. Canal Street, Chicago, II.
g Stocks of this shafting in store and for sale by
FULLEI DANA & FITZ, Boston, Mass
GEO. , 121 Chambers'St,

ACE LY.
PIERCE & WHALING Milwaukee, Wfs

STEAM PUMPS.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
atented improvements.
ALK IRON WORKS.
South Norwalk, Conn.

Send for circulsr of recent
THE NOR

REVERSIBLE
HOISTING ENGINE

FOR ALL PURPOSES.
" Cheap, simple, durable, and effective. &1
LIDGBRWOGDH M I G CO. , 165 Bearl ST N. v

ACHINERY OF IMPROVED STYLES FOR
making SHI\IGLES HEADING, and_ STAVES;
also GUAG ATHES for TURNING HANDLES. Sol¢
makers of Laws Pat. Shingle and Heading gawim: Ma-
chine. Address REVOR & CO., Lockport, N. Y.

IDGE’S FOOD FOR INFANTS & INVALIDS is the stand-
ard Lreparation of its kind in England and America.

UNCHING 53%‘5‘&1%"55‘?{1‘% rerRs
DROP PRESSES. Sutuerows, Conn:
SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,

Philadelphia, and 79 Liberty St., New York.
Price lists and pamphlets on application.

DVERTISERS DESIRING To REACH COUN-

TRY readers cando soin the cheapest and best mant

ner by using one or more sections of Kellogg’s Grea-
Newspaper Lists and State Divisions. Good medium for
Patentees. For {llustrated catalogue and colored mar,
address A. N. KELLOGG, 79 Jackson St., Chicago, Ill.

The events of the Presidential cam aign will bé so
faithfully and fully illustrated in TH NEW YORK
N as to commend it to_candid men of all parties! We
wiii send the WEEKLY EDITION (eight pages), post
gaid, from June 1st till after election for 3@cts. ; the
UNDAY EDITION, same size, at the same price; or the
DAILY four pages, for %3,
Adi "PHE SUN, New York City.

= Boult’s Patent

Reverse Motion
Paneling, Variet
Moulding an

l?lovetalllrvr
Machine

cuts Panels o;

any desfgn or

style of mould in

the solid wood

with neatness

and dispatch. Is

a first class

Shaper, Edge

and Scroll
M oulder.

es geneml

Dovetailing with

thick or thin

stuffs. Simple,

@ Send for Pamphlet and
Sample of work.

ImEroved Solid Steel Cutters for
all kinds of Variety Moulders
madg to order, and warranted

y
B. C. MACHINERY CO,,
Battle Creek, Mmlu.

Planing & Matching.

Moulding, Re-sawing, and Tenoning Machines,
Saws and General Wood- Working Machinery.
JOHNB. SCHENCK'S SONSg Matteawan, N. Y.

Send for Catalogue. 118 Liberty 8t.. N.Y. citv

A MONTH--Agents wantea every-
where. Business honorable and firss
eluss Particulars sent free. Address

J., WORTH & CO.. St. Louis.Mo-

Scroil

can make § a day,intheir own cityortown.
LAnlEs Address ELLIS%VI 'F’'G Co., Waltham, Ms.

INVESTED HAS $1 70 0

$100 PAID A PROFIT OF
during the past few months, under our improved system
of operating in STOCKS. Book containing full {informa-
tion sent on application. TUMBR IDGE & CO., Bankers
and Brokers, 92 Broadway, New Y ork

and Merphine nabit absolutely and
speedily cured. Painless: no publici
8end stamp for particulars. Dr. Carl.
ton. 187 Washington st.. .Chiclgo, m

00T POWER TENONING MACHINES FOR SALE
By . C. HILLS, 51 CortlandtSt., New York.

MUSTACHE produced by theuse
of DYKE’S BEARD ELIXTR. witnout
injury. or will forfeit $100. Sate and sure,
With full directions, postpaid, 25 cts. L _
A.SMITH & CO , Agents, Palatine, I11.

Practical Hand-Books

For Engineers, Machinists, &c.
FuLLY ILLUSTRATED.
Roper.—A Catechism of High Pressure, or Non-
Condensing Steam Engines 'Ihird edition, revisef(i)0

18mo., tucks, gilt edge..........covvviiiiiiiiniennnns $2
Roper.—Handbook oi the l.ocomotive. 18mo.

(8 R3] [ 080500000000 R008000008000An 0P 00a0000a00 000 $2.
Roper.—Hnndbook ot Land and Marine Engines.

12mo., tucks, gilt edge...........oocivviiiiiiiiinnn, 3.50

JUST PUBLISHED.

Roper’s Hand-Book

STEAM FOfROERENGINEs

N
THE RUNNING ND MANAGEMENT OF
STEAM MIRE, ENGINES & FIRE-PUMPS.
12mo. Morocco Tucks. $3.50.

The only book of the kind ever published in this country.

Trautwine.—A New Method of Calculating the
Cubic Contents of Excavations and Embankments. Ten
Steel Plates. Fifth edition revised, 8vo., cl...... $2.00

Trautwine.—The Field Practice of Laying Oat
Circular Curves for Rallroads. Ninth edition, revised
T2IMO0., tUCK. ..ttt ireiie it e eeiieeaannnennen

Trautwine’s En er’s Pocket Book. 12m
648 pages, morocco, tuc, gilt edges. Third edmun
revised... $5.00

*.* Any of the above works sent by malil, prepaid, upon
recei t of the pri cRe
Claxton, Remsen & Haffelfin
s Goey o8 Market Strect ger,
HILADELPHIA.

GOLD PENS

,\re manufactured by JOHN HOLLAND, No. 19 West Fourth

. Ciucinnati. By a patent process he ‘allo .vs pure gold so as
w "make it as elastic as Damascus Steel. Prices ns low as
the old atyle. 8end for illustrated price list

TO ELECTRQ-PLATERS, JEWELERS, AND
ATCHMAKERS,

BATTERIES, CHEMICALS AND MATERIALS in
sets or single, with Books of Instruction_for Nickel
Gold, and {lver Plating. THOMAS HALL, Manufac-
turing Electrician, 19 Bromfield Street, Bosmn Mass.
Illustrated Cataiogue sent free.

OMPRESSED AIR MOTIVE POWER.—For

articulars of the most recent ract,ice send20cents
for SCIENTIFIC AMERICAN SUPPL E% Nos.
and 2, containing 5 engravings of the om ressed

Air’’ Locomotives now in use in St. Gothard
‘Works, with dimensions, etc.

unne]

THE IMPROVED CELEBRATFD
ARMSTRONG HEATE AND LIM
CATCHER removes and prevents Scnies
in the Boilers by supplying them with
pure water. WIIl save its cost in fuel
within one year. Allpartiesusingsteam
should haveone.

For particulars and circu-
lars, address

AU(vHMAN, CURTIS &

KNIGHT, MANUFACTUEERS

Toledo, Ohi
Maehinists WANTED to act
as Local Agents.

SGROI.L SAWS,

hines, Saws, Tools, Patterns, E
Mac FRASSE & CO, 62 Chsthum St. ., New York.

Planing ;‘;:dn lﬁatching

and Molding Machines, Gray and Wpod’s Planers, Self-
oiling Saw Arbors, and other wood-working machinery
S. A. WOOD'S MACHINE Co., 391 Liberty St., N.

172 High St.. Boston

[

Sma]] Tools of all kinds also GEAR WHEELS, parts
MODELS, and materials of all kinds. Lastings of

Small Lathes,E ines, Slide Rests, &c. Catalogues free.
GOODNOW & GHTMAN 23 (,orniiill, Boston, Mass.

Stone Channcling
OR

Quarrying Machinre,

’ Send for (Arculars etc.

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

STEAM STONE CUTTER GO.,;EUTLAND, VT.
SOLE PROPRIETORS AND MANUFACTURERS.

ELECTRIC BURGLAR ALARMS, Hotel and House
Annunclators,Call Bells, Signaling Apparatus.Cheap
Teleg.Inst’s,Batt’s,etc. TEL.SUPPLY Co. .Cleveland, O,

IRON PLANING MACHINES A SPECIALTY.
C WHITCOMB & CO., M’f’rs, Worcester, Mass.

FRITION-DATORS,

W.MASON &GO.PROV.R.I.

SPARE THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM. D. ANDREWS & BRO., 414 Water St.,N.Y.
who control the patent forGreen s American Driven Well.

BLAKE'S PATENT
Stone and Ore Breaker

Crush esall hard and Brittle Substances to
any required size. Also, anykind of
STONE for RoADs and for CONCRETE, &c.
Address BLAKE CRUSHFR Cco.,
New Haven, Conn.

MACHINERY,

IRON & WO0D WORKING MAOHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &c.
&c. Send for Illustrated Catalogue and Price List.

GEORGE PLACE,

121 Chambers & 103 Reade Sts., N. Y. City.

General Agent for the Tanite Co.’s Solid Emery Wheels
and Emery Grinding Machinery.

<z AND
VOLNEY W

© 1876 SCIENTIFIC AMERICAN, INC.

E.GOULD’S SHAPER

- DEST IN MARKET NEWARK, N. J.
SAFETY HOISTING

OTIS, achmery

OTIS, BROS. & CO.
No. 348 BROADWAY, Nbiv YORK.

o IMPROYV

NIAGARA STEAM PUMP

93 to 91 Peart! St., Brooklyn. N Y
Agency, A.Aller, 95 Liberty St.,N.Y

Norman Hubbard,

SOLE MANUFACTURER,
ENGINES AND BOILEKS,

Pulleys, Shafting,and Hangers
« Specialty.

All about [ ata]nfme and mﬂ{_{s free. -
Maryland and MA
Delaware. Easton, Md myrna, Tel.

The HOADLEY
PORTABLE STEAM ENGINE.

WITH AUTOMATIGAL CUT-OFF REGULATOR
BALANCED VALVE.

AND
THE BEST;2MOST ECONOMICAL ENGINE MADE

QE/VD TOR C/RCULAR

Thed.C.HORDLEY GO . | AWRENGE. MASS.
STATE WHERE YOU SAW THIS.
NO
MONEY S5t Sapply oo s61 Bowery o N3

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND, Worcester, Mass.

DO YOU

WANT

We will start you ina . «siness viin
can make §50 a week witnout capital

Male or Female. Send your ad-
dress and get something that will bring
you in honorably over }slaﬂ a month sure.
Inveutors’ Union, 173 Greenwich St.,
New-York.

Water Elevators.

WM. E. HALE & CO.,
Chicago. 56 Park Placc New York.

$5 to $20
312

per day at home. Sampies worth §1
free. S11NsoN & Co., Portland, Me.

a day at home. Agents wanted. Outfit and
terms free. TRUE & Co., Augusta, Maine.

F. & JOHN BARNES,
Manufacturersof Barnes’

Patent FOOT--POWER MACHINE-
ROLL SAWS, LATI[ES, CIR-

| CULAR SAVS. Etc., at Centehnial,

¢ Siding 12, Location B, 8,57. The

only foot. power macmnerv witnout

dead centers. $1,500 %2,000 per

Year made using these machines.

g#~ Send for ILLUSTRATED

CATALOGUE

ROCKFORD

WINNEBAGO COUNTY, ILL.

VINEGA HOW MADE IN

10 HOURS trom
Cider, Wine, Molasses or Sorghum,without using drugs.
Addréss. F. I. SAGE, Springtield, Mass. Name Paper.

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Dril
other first-class Machinist’s Tools.

N. F. BURNHAM'S

1874 TURBINE

2 Water Wheel

¥ Has DISPL A CED hundreds of other
Turbines, but HAS NEVER BEEN IT-

SELF DISPLACED. Pamphlet Free.
N. F. Burnham, York, Pa

L.eCount’s Patent
MACHININTS TOOLS.
Reduced Prices.

Set Iron Dogs, to?2 in
e T UL

Iron & Steel Clamps,Die Dogs,(Clamp Dogs, Vice Clamps.
E\pandinz Mandrels &c. bendforiateat Price List to
. LE COUNT, South Norwalk, Conn.

MAYO’S PATENT BOLT CUTTER.

M.
Bolts and Bolt Ends of every description made to or-

E.

der. Send for Circular, Cincinnati,‘ Ohio.

Rardiners Pab, Centring & Sguaring Attachment

FOR
LATHES.

R.. .. STATE & CO.. Springﬂeld Ohw.
A WEEK to Agents, Old & Young. Male & Pe
77 male, in theirloca]ity Terms & OUTFIT FREE.
Address P. 0. VICKERY & CO., Augusta, Me.
MPORTANT FOR ALL CORPORATION§ AVD
MANF’G. CONCERNS.—Buerk’s Watchman’s
Time Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his heat. Send for circular
J. E. BUERK, P, O. x 979, Boston, NMass.
N. B:—The suit against Imhaenser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedings
have been commenced against Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especially th ¢
clock with a series of springs in the cover, and marked
Pat’'d Oct. 20, '74. Persons using these, or any other
clocks infringing on my Patent, will be dealt with acec>
ding to law.

PATENT DOUBLE ECCENTRIC CORNICE BRAIY .
*Manufactured by THOMAS & ROBINSON, Cinc¢
nati, O. Send fer Cireulars.
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Advertisements. — N W. .C..DUYCKINCK,
a0z EJNME’TI“(D)%%E Eﬁ‘@m\ﬂm Railway, Machinists’,and En-

ver line, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

FOR LEASE,

At South Chicago, I1l., a Shop 100x32feet, 2 stories,
18 inch concrete walls Engine, Boiler, bhsfting.
FrameStore House, 45%60, 2 comfortable Dwellings, snd
Blacksmith’s Shop, a1l on lot 194 feetby 150 feet, opposite
g incipal Depot in center of the town, six miles South of

hicago. Advantages for manumcturing unequaled by
any town in_the West. Five Trunk Railroads and Lake
navigation. Largest Lumber market known at this point.
More ground ad oining can be leased if wanted. Addres

ILLINGHAM, Louisville, Ky., Owner

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extralengths and quality, from 3-16ththick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD,

ROSEWOOD, WALNUT, &c.
Inclose Stamp for Catalogue and Price-List.

Geo. W. Read & Co.,

186 to 200 Lewis st.,ft.5th & 6th sts.,,E.R.,N. Y

1]

[JILI'S35 WReenT
BEAMS & GIRDER S|

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the compound welds between the stem
and flanges, which have provedso objectionablein the old
mode of manufacturing,are entirelyavoided. Wearepre-
pared to furnish all sizes at terms as favorable as can be
ebtained elsewhere. For descrllptive lithograph, address
Carnegie Brothers & Co.,Union Iron Mills, ittsburgh Pa.

EAGLE FOOT LATHES,

‘With Scroll and Circular Saw_ Attach-
ments, Slide Rest, Tools, &c. ; alsoSmall
Engine Lathes, Metal Hand Planers, &c.
Ncatest designs, superior finish. ow
Prices. Our new Catalogue describes
these and every tool necessary for theAm-
ateur or Artizan Send for it.

. L. CHASE & CO.

9% & 97 Liberty St., New York.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for187. The Judeessay: ‘‘ We consider this method of
fastening DOOR K NOBS a great improvement over any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.*’ ’Send for Circular.
THE PARKER & WHIPPLE COMPANY,
West Meriden, Conn., or 97 Chambers St., N. Y.

[ESTABLISHED 1846.]

Mum & Co.’s Patent Offices.

TheiOldest Agency for Soliciting) Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers,and
draftsmen that can be found, many-of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed them-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to flling applications
in the Patent Office, paying the government fees, and
watch each casestep by stepwhilepending before the ex-
aminer. This is done through their branch office, corner
F and 7th streets, Washington. They also prepare and
flle caveats, procure design patents, trademarks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business both in this and in for-
eign countries.

A special notice is made in the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency,with
the name and residence of the patentee. Patents are of-
ten sold, in part or whole, to persons attracted to the in-
vention by such notice.

Patentsobtained in Canada,England, France,Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted, at prices, greatly reduced from former rates.
Send for pamphlet pertaining specially to foreign patents,
which states the cost,time granted,and the requirements
for each country.

Cories of Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Ofice commenced printing the drawings
and specifications, may be had by remitting to this of-
fice §1.

A copy of the claims of any patent issued since 1836 will
be furnished for §1.

‘When ordering copies, please to remitforthe same as
above, and state name of patentee, title of invention,
and date of patent.

A pamphlet containing the laws and full directions for
obtaining United States patents sent free. A hand-
somely bound Reference Book, gilt edges, contains 140
pages and many engravings and tables important to every
patentee and mechanic, and is a useful handbook of ref-
erence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,
BrANCH OFFIOE—Corner F and 7th Streets, Washj
ington. D. @

L SMITH HOBART, Presideat.

For Newspaper, Book and Catall

. biP

Our Plates are now used py the
SEND STAMP FOR-I

V@J\W

O7Prkp; dl‘kPlace NBWY"rk

REMOVED May 1st, 1876, from 1 62 COURTLAND

JOHN C. MO88,

Bagett D.1.CARSON, General Agent.

./ a new Photographic and Chemical method, from all kinds
‘cheaper than Wood cuts.  These Plates have a printing surface as
»4nd we guarantce them to print perfectly clean and sharp, on wet or dry

| a Electrotypes or Stereotypes can be made from them in the usual way.
al publishers and manufacturers in every state in the Union.
USTRATED CIRCULAR.

Please say where you saw this.

THE NATIONAL

Steel Tube Cleaner.

For
Cleaning ¢
Boiler
Tubes.

Adopted by U. S. Navy. Forsalebydealers.
NON COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH ‘““AIR SPACE?” IMPROVEMENT,
Saves 10 to 20 per cent. CHALMERSSPENCE CO.,
Foot E. 9th St., N. Y.; 1202 N. 2nd St.,St. Louls, Mo.

RON BRIDGE BUILDING—A complete de-

scription, with dimensions, working drawings, and
respectives of Girard Avenue Bridge, Philadelphia, Pa.

ith foundnxions ct %ers Ten engravings. Price 30
cents. 1, 2, and 4 of SCIENTIFIC
AMERIOAN SUPPLEMENT 10 cents per copy. To be
had at this office, and of all news agents.

T o Roofers, Builders, & Property Owners,

Send for

A complete Roofing for 83 per square, durable, eco-
nomical, and fireproof. Send for Samples and Circulars.
'E.H. MA RTIN, General Roofing Materinls,
0 Maiden
and 9 Liberty St., N Y.

OGARDUS’ PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones Ores Sand, Old
Crucibles, Fire Clay, Guanos, O F’eed Corn.
Corn and Cob, To acco, Snuff, Sugar Salts, Roots,
Spices Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
50 and_whatever cannot be ground by other mills.
Also for Paints, Printers’ Inks, Paste ackin ete.
JOHN W. THOMSON, successor to JAME! %G
DUS, corner of White and Elm Sts. ., New York

I‘urnishin gWorks

are the largest in the United States They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for Catalogue.
J.T.NOYE & SON, Buffalo, N. Y:

OW TO MAKE SPIRAL SPRINGS. By

Joshua Rose. With three engravings of the tools,
which are easily made, and complete practical directions
for working, in cluding Hardening and Tempering. Price
10 cents. ontained In SCIENTIFIC AMERICAN SUPPLE-
MENT No. 20. To be had at this office and at all News
Stores throughout the country.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine, Lowe’s
Patent Tubular and Flue Boilers, Plain Slide Valve Sta-
tionary, Hoisting, and Portable Engines, Boilers of all
kinds, Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum Bx;?gln ,Rope, Flax,and Hem Machinery
Agents for the aven Manufacturing 0.’s Machin-
ist’s Tools, for Judson’s Governors and Stop Valves,

P. O. Box 4784.
-ne

Sturtevant Blowers, and Differential Pulley-Blocks.
LIBERTY STREET NEW YORK.
WORKS, PATERSON NEW JERSEY
Niagara

SteamPumpWorks

ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. Y,

ASKELL’S THREE CYLINDER PUMP -

and or Power. Cheaper than a Steam Pump.

Will outwear a Rotary Pump—do more work, with less

power, ths,n any other pump. Not liable to get out of

order. blacksmith can r {pair it. Adapted to any
kind of ha work. Send for C

'HASE MACHINE COMPANY Boston, Mass.

OR SALE OR EXCHANGE—A 2 story Brick
Factory, about 65 ft. square, with yard in rear. It
contains Engine,Boilers, Sha. tlng,PowerPresses Lathes,
Foot Presses, and Small Tools, allin complete workin,
order, suitable for the manufacture of Brass or Meta
Goods of any kind. Situated in the city of Newark, N.J.
For particulars, address
GEO. 0. MONROE, Newark, N. J.
ILL STONE DIAMOND DRESSING MA-
HINES. Si m]ple. effective, and durable. Also,
diamond-polnted tools for trueing Lmery Wheels, Grind-
stones, Chilled Iron, and Paper Calender Rolls, and other
mechanical purposes. Also, Diamond Tools, Saws and
Drlllsmadetoorder J. DICkINSON 64 Nassau St.,N.Y.

PERFECT

NEWSPAPER FILE.
— 00—

The Koch Patent File, for preserving newspapers.
magazines, and pamghlets, has been recently improve&
and pricereduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office_of this paper. Heavy board sides; Inscription
¢+ SCIENTIFIC AMERICAN,’’ in gilt. N'ecessary for
every one who wishes to preserve the paper,

ddress
MUNN & CO.

Publishers SCIENTIFIC AMERICAN.

OGERS’ TANNATE OF SODA BOILER
SCALE_PREVENTIVE.
JOS. G. ROGERS & CO., Madison, Ind.
§F~ Send for book on Boiler Incrustation.

MATERIALS.

Asbestos Roofing, with the improved White Asbestos

Fire Proof Coating, for steep orflat Roofs in allclimates.
bestos Roof dontinz, for old Leaky Roofs.
Asbestos Cement, for repairing Leaks on Roofs.
bestos Roof Paint, for Tin Roofs, Ironwork, &c.
estos Paints—all colors—for structural purposes.
bestos Fire Proof Coating, for wood work, &c.
wntn- Steam Pipe and Bo ler Coverings.
estos Steam Packing, flat and round, all sizes.
Sheathin Felts, Vermin-Proof Linin
These articles are ready for use, and can %e easily ap-
plied by anr one. Send or Pamphlets, Price Lists, &c.

87 Maiden Lane,N.Y.,

Established 1858.

P ‘atentee and Manut’acturer.

Diamond Solid Emery Wheels. 2

PRICES—6%34, $1.25; 8x1 $2 25 12x1}§ , $5.50; 16x2, $12. 50

18x2, $16.00; , $19.50 other sizes'at pro-

portionate rices. Fast cutting, free from Flazing.

are the best Solid Emery Wheels. Glve diam. of holes

in your order for wheels.” Emery Grinders unequalled b

nn in the world. Address AMERICAN TWIS DRIL.
, Woonsocket, R. 1.

; Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable !
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE.
Zanesville, Ohio.

HE CENTENNIAL INTERNATIONAL EX-
HIBITION.OF 1876.—The full History and Progress
of the Exhibition. maps of the grounds. engravings of
the buildings. news and accounts of all the most notable
objects aro %ven weekl 'Iy in the SCIENTIFIC AMERI-
erms, $5 for the year; single co-
pies 10 cts To be had atthis otfice,andof all news agents,
All the back numbers, from the commencement on Jan-
uary 1, 1876, can be had. Those who desire to possess a
com%lete and splendid Illustrated Record of the Centen-
nial osition, should have the SCIENTIFIC AMERI-
CAN SUPPLEMEN

BESTY

= Do Yeour Own | Printing!

Press_for cards, labels, envelopes, stc.
Businoss Men & taee pristig and dverts
- Business Men do thef and adv
ing, save money and lnereuep t::::g Pl
rofit in Amnten'rfl’rh;tl
have great fun
oyspﬂntlng Send two stam

PG ]

e money fast at
for full cata-

g
Pre sse e i o i iy
THE HEALD & SISCO
Patent Centrifu§al Pumps

V¢ RTICAL & HO
First Premiums at New Orleans, Cincinnati and New

York. ‘* Medal of Sf)ecml Award,’
Amerlcay, Institute, 18
Perfect satisfaction guaranteed. The cheapest simpl est,
strongest, most efficient and popular Pump in use, for
emptying Dry-docks, Coffer-dams, etc., and for use in
Paper Mills, Tanneries,and Factories. ‘STEAM PUMPS
verylow, for Wrecking, Dredging, Irrigating, etc. Illus-
trated pamphlet free. Nearly 1,000 references to s,ctual
customers, %sges first class festimon ny. dre!
SISCO & CO. Baldwinsville, N Y.

HouSTON

NPORTANT \MPROVEMENTSL
SEND FOR HEW C\RCULAR,

HERRILL& HOUSTON
\RON WORKS.
BeLO\T, WISCONS\N.

Machinists’ Tools.

NEw and IMPROVED PATTERNS.
Send for new {llustrated catalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn,

DAMPER AND LEVER
REGULATORS GAGE COCKS.

MURRILL & KEIZER, 44 Holliday St., Balt*

COUNSELLOR AT LAW (especially in patent
causes), who is about visiting Europe, will under-
take any business there relating to patents which ma; be
aced n his hands. References given in New York,
Address LEX, P. o. Box

Al

hlca§o Rochester, &ec.
1754, New York City.

Portland and Keene’s Cement.

From the best London_Manufacturers. For sale by
AMES BRAND, 85 Beekman St., New York.
A'Practical Treatise on Cement furnished 'for 25 cents.

© 1876 SCIENTIFIC AMERICAN, INC.

gineers’ Supplies.
50 and 532 JOHN STREET,
P. O. Box 4101. NEW YORK.

END FOR CIRCULARS OF ONLY CHOICE

2d hand Engines and Boilers, Portable and Station-

ary, also of Pumps, Tubing. Casing, Iron Pipe, &c., to
JAMES M. BINGHAM,

Successor to BINGHAM & RICH, oil City, Pa.

PORTLAND CEMENT

For Walks, Cisterns. Stnbles, Cellars
Bridges, Reservoirs, Breweries, etc.
Remit 10 cents for Practical Treatise on Cements.
S. L. MERCHANT & Co., 76 South St., New York.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANKLI, V. Pres't. . M, ALLEN, Pres't
1. B, PIERCE, Sec'y.

FOREIGN PATENTS

AND

THFE CENTENNIAL.

There 18 no doubt that our Centennial Exposition wil
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
them many of our best improvements to introduce into
their own manufactures.

An unusual opportunity will be offtered for selling to
these people such foreign patents as have been secured on
good American inventions in the respective countries
from which these visitors come.

At the reduced prices for which patents are obtained
abroad, our people will lose a chance not likely to occur
again, If they do not avail themselves of the opportunity
of securing their inventions in foreign countries at once
80 as to have theirpatents ready to negotiate during the
coming summer.

For cost of patents in the different countries and the
conditions on which they are granted, send for pamphlet
containing full information.

Address

Foundations,

MUNN & CO.,
87 Park Row, New York.
BRANCH OFFICE, cor. F and 7th Sts.
‘Washington, D. C.

OF TNE-

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, a new volume commenced. It will continue
to be the aim of the publishers to render the con.
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIEN
TIFIC AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures,Inventions,Agriculture,Commerce
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts, and Sugges-
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIPTION --- POSTAGE
PAID BY US.
One copy Scientific American, oneyear.. 33 20
One copy Scientific American, six months. 1.60
One copy Scientific American,three months 1 i
One copy Scientific American and one copy
Scientific American Supplement, both
for one year, post-paid

7.00

The Scientific American Supplement.

A weekly paper, uniform in size with the SCIEN-
TIFIC AMERICAN, but a distinct publication. It
contains working drawings of engineering works,
and elaborate treatises on every branch of Science
and Mechanics, by eminent writers, at home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $56.00 per annum,
Single copies 10 cents.

Remit by postal order, draft, or express.

Address all letters and make all Post Office or
dersand drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORMA'
he “Scientific Ameriean ” ig printed with

CHAS. ENEU JOHNSON & CO.’ SINK. Tenth and
Lombard-sts., Philadelphia. and 59 Gold-st., New-York





