e

v------vﬁﬂ—ﬁ

TENIEIG

-------

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,

Vol, XXVIIL.-=No. 19.]

NEW YORK, MAY 10, 1873.

$3 per Annum,
IN ADVANCE.

[NEW SERIES.]

DOUBLE TENONING MACHINE.

The chief points of advantage to be noted in the improved
form of double tenoning machine, illustrated in the accom-
panying engravings, consist in the mechanical devices by
means of which the cutter heads, aside from their individual
motion, can be so connected together that when the cylinders
are adjusted to the required thickness of tenon, both heads
can be moved at once. They canthus be arranged at a suit-
able hight from the carriage to give the desired depth of
shoulder.

A, Fig. 1,is the car-
riage upon which the
material rests while
being operated upon.
B is the pulley which
drives the cutters, C
and D, oneof which is
shown more clearly in
Fig. 4, through the
medium of the smaller
pulleys on the arbors,
E F. These arbors
work in composition
boxes in frames which
have a free vertical
motion on the main
stend, and which are
coupled together by
the rightand left hand
screw, &, working in
suitable nuts. This
screw, G, is rotated
through bevel gear, H,
by the hand wheel, I,
and serves both to ad-
just the cutters, C D,
parallel to each other
and also to raise and
lower the cutter frame
as desired. By refer-
ring to Fig. 5, theread-
er willunderstand how
this iz accomplished.
J is a section of the
hub of the bevel gear,
H, through which the
lower portion of the screw is seen passing. K is aplug,
tapped on its end so that it will form a part of the gear nut
thread, which is slipped into the hole made for the set screw,
L. When this set screw is not tightened, the plug will press
against the serew, G, with sufficient friction to turn it: and
consequently, when the bevel gear, H, is rotated, it will ele-
vate or depress the screw, and with it the cutter frames in
which it operates. If, how-
ever, the plug, K, be tightly
clamped, so as to bite against
the screw, G, the latter will be
compelled to revolve with the
gear; which, as it is threaded
in opposite directions, will
cause the frames to recede
from or approach each other
in accordance with the direc-
tion in which it is turned. By
this ingenious arrangement it
is clear that the two cutters,
C and D, can be arranged in
any suitable position either re-
lative or together, according to
the desired thickness of the
tenon shoulder. Their verti-
cal adjustment being thus pro-
vided for, a horizontal motion
may be imparted to the heads
in order to cause them to cut
to a required depth, as, for in-
stance, in cases where it is
necessary to make one shoul-
der of a tenon deeper than
the other. This is effected by
connecting the rear ends of
the journals of the arbors, E
F, with sliding boxes. Inthe
extremities of the latter,screws
are tapped which are actuated
by the small hand wheels, M. The wheel, N, on the screw,
@, enables the latter to be revolved in order to cause slight
changes in the position of the cutters. O is a t1ghtcmng
pulley, and is shown more clearly in Fig. 2. It runs in a
frame which is moved up or down in accordance with the
adjustment of the cutters by means of the rack, P, connect
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ing with a pinion, Q, which communicates with a ratchet,
lever, and weight (not shown) on the back of the machine.
The portions thus far described serve to cut a single tenon.
To make a double tenon after the patterns shown in the fore-
ground of Fig. 1, other devices come into play. R (Fig. 2)is
a vertical shaft which revolves in a sliding frame, S, just
back of the tenoning cylinders On its upper end is a hori-
zontal cutter head, T, shown partly in section in Fig. 2,
and in perspective in Fig. 1. U is a bevel gearing actua-
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abled to move the gaining cylinder up or down to any de-
sired point, or he can place it altogether out of the way, so
that the carriage will pass directly over it, when making
single or double tenons. As the belt which drives this cylin-
der will necessarily vary in length as the latter changes po-
sition, a tightener, Z’, is provided, arranged in an iron frame
as shown, which presses upon the belt, and is of sufficient
weight to fulfill all requirements.

The machine is self-contained, having one countershaft un-
derneath, on which is
a sufficient number of
pulleys to drive its
different parts, and a
second countershaft,
suspended on bracket
hangers (shown broken
in Fig. 2), bolted on
the back of the appa-
ratus to actuate the
double cutter shaft.

From the above ex-
planation of the es-
sential parts, the me-

thod of operation is

readily followed. The
timber to be tenoned is
placed upon the car-

riage, which is suita-
bly mourted on trucks,

BUCK'S DOUBLE TENONING MACHINE,

ted by the lower of the two hand wheels shown, which com-
municates with the screw, V, which works in a nut in the
sliding frame, 8. By this means the cutter, T, can be placed
in any desired position vertically, orit may be thrown entire-
ly out of the way while making single tenons.

W, Figs. 2 and 3, is the gaining cylinder, which isactuated
at the back of the machine, where the operator stands while

and in this position is
passed between the
tenoningcylinders. As
it emerges, cut in one
thick tenon or in the
outlines of two, it
comes in contact with
— the cutteron the verti-
cal shaft. Thismakes
its way through the
center of the thick
tenon, cutting out a
space and completing
the double tenon. The
gaining cylinder cuts
gains from the under
side of the timberas it
passes over it while on the carriage, making them from one
sixteenth to two inches in depth,and by forming severalcuts,
of anylength. The machine is particularly suitable for use
in railroad workshops, as it is claimed to be capable of oper-
ating upon the largest and longest timber used in the con-
struction of railroad cars.

Patented February 25, 1873. For further information ad-
dress the manufacturers, Messrs.
Collins & Baxter, Lebanon, N.H.

[Mammeoth Remains,

In 1872 a party of Americans,
led by P. Pavy, left San Fran-
cisco to endeavor to reach
Wrangel Land in the Arctic Sea.
They landed near the mouth of
a large river running from the
N. W., and, about eighty miles
inland, observed many indica-
tions of mammoth remains. On
clearing away the snow from
one of the spots, the whole of a
well-preserved animal of this’
genus was exposed to view.
The head was beset with long
thick white hair, and the tusks,
eleven feet eight inches in
length, were curved backwards
towards the eyes. The animal
was in a kneeling position, the
hinder part of the body being
deeply buried in the snow, and
in such an attitude as it would
take if it had died while en-
deavoring to extricate itself
from the bog. In its stomach

using the same. It runs inmetal boxes placed at the upper ends

of the wrought iron rods. These rods are connected, as
shown at their lower ends, by a cast iron bar, in the center of
which is tapped a nut which receives a screw which, by the

bevel gear, Y, communicates with the hand wheel, Z, at the|

rear of the machine. By this mechanism the operator is en-
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was found bark and grass. These
remains were distzibuted for
miles over the plain and were
so abundant that it appeared as if a numerous herd had per-
ished there. The place swarms with polar bears, which live
upon the bodies.—@eolog. Reichsanstalt, Vienna,

INSURANCE on ships and merchandise was first made in
A. D. 43.
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THE PHYSICAL CONDITION OF THE PLANETS.

‘While the savants of former centuries have, with the ut-
most minuteness, determined all the details of the motions
of the bodies which constitute our planetary system, and de-
finitely settled the astronomical aspect of the question, it
was reserved for the astronomers of the present day, the lat-
ter half of the nineteenth century, to determine the particu
lars of their actual condition, and to settle the physical as-
pect of the question.

First of all, astronomy having long ago proved that our
earth contains scarcely the four hundred thousandth part of
the matter congtituting our planetary system, and that she
has a common origin with the rest of the same, the new sci-
ence of geology proved that cur earth had passed through a
gradual cooling process, that many portions of her surface
were to all intents and purposes equivalent to a burnt up
cinder, while other portions of the surface had been disinte-
grated, washed, dissolved, precipitated, etc., by the long pro-
longed action of water. We are, as it were, driven to the
conclusion that the history of the other members of our
planetary system must be similar to that of our earth, that
socner or later they have gone or will go through the same
phases of existence, and that the fate in store for our earth
may be learned from the condition of those planetary bodies
which are the furthest advanced in this slow cooling process.

The celebrated French naturalist Buffon was the first to
make experiments in order to determine the period of time
required for highly heated bodies of different size to cool off
by radiation ; he had very large iron balls cast of different
sizes, exposed them freely to the air in order to cause them
to cool down, and noticed carefully the difference in time
required by the large as compared with the small ones.
He thus found the law regulating the relation between the
gize of the ball and the time required for its cooling; and,
applying this law directly to a ball of the size of ourearth,
in the sapposition that it was once white or red hot, he
found the lapse of millions upon millions of years neces-
sary for her cooling down to the present temperature. His
experiments were more recently verified by Bischoff in Ger-
many, who had balls cast of certain furnace slags similar
to basalt; some of these balls were of colossal size. He
came to similar conclusions, supporting the evidences of the
geologists in regard to the immensity of the period of time
required for the past history of our planet. This consider-
ation alone makes the now almost antiquated idea, that the
planets are all inhabitable at the present period of their
existence, if not untenable at least very doubtful. The
planets are of very different sizes; they therefore require
different perieds of time for cooling down, and as they or-
iginated from the same nebulous mass of matter, and had
after its first condensation, by gravitation (not by cooling),
nearly the same temperature, they must now have reached
very different conditions of heat, which vary according to
their sizes.

Let us now see what the combination of the modern spec-
troscope, photometer, and telescope reveals to us in this re-
spect, and whether these conclusions are confirmed by the
most scrutinous observations of the present day. Fortu-
nately one of the smallest bodies of the pianetary system,
and therefore one of those which must have cooled the soon-
est, is the nearest to us, our moon. Qbservations point to the
undeniable fact that, in the moon, all effects of its own heat
have utterly ceased, that the whole satellite is cooled down
to a low temperature, scarcely reached on earth by the tops
of the Himalayas and Andes; that all former volcanic ac-
tion, of which she bears strong evidences, has utterly ended,

and that all water ever possessed by her has long ago been

absorbed by her lavas and rocks as water of hydration;
while no trace of an atmosphere can be discovered, so that
we even do not know whether she ever had one.

The next body of which we have some definite knowledge
is the planet Mars. Although he is at several hundred times
greatet distance from us than the moon, we can observe his
atmosphere, clouds, and changes of seasons in his two hemi-
spheres, by the periodical increase and decrease of the ice
belt around.his poles. In fact, there is no heavenly body in
which the conditions are so similar to those of our earth at
the present time; but the planet is much smaller than our
earth, and is further from the warming influence of the sun;
therefore the probability is that he is farther advanced in
the cooling process, and this is confirmed by the closest mod-
ern observations. Clouds and water are much more scarce
there than on our earth, and the fate awaiting us, of drying
up of vegetation by want of sufficient water, has commenced
to be realized there on a large scale, as on our earth it is re-
alized over limited surfaces, such as the Asiatic and African
deserts.

In order to understand the reason of this continual dimi-
nution of the amount of water on a planet, we have only to
consider that after every volcanic eruption, by the hydration
of the cooled lavas, a certain amount of liquid water is with-
drawn from the general provision and solidified in the rock,
and that the liquid interior of our earth contains enough of

| this material to absorb many times all the water of our
2% | oceans; as-these extend down to scarcely the one thousandth
2 part of the earth’s diameter, whileonly a comparatively thin

solid crust covers the hot interior. These two bodies, the
moon and Mars, are thus ahead of the earth in history, while
the other members of the system are behind. Jupiter, by
reason of hisimmense size, 1,000 times that of the earth, is
not yet cooled below the red heat, and is surrounded by an
atmosphere of superheated steam, as we mentioned on a for-

5 | Tmer occagsion; Venus by its neighborhood to the sun, being

nearly of the same size as our earth, is in very much the
same condition as Jupiter, only cooled down a little further,
and on the eve of becoming fit for vegetable and animal life.
Of Mercury, still nearer tothesun, we know nothing, butthe
probability is that he is hotter than Venus. The satellites
of Jupiter have been proved to be darker than the planet it-
self, emitting no light of their own, as the planet does, and
may therefore rejoice in the existence of life, if the other
complex conditions of proper atmosphere, water, etc., are fa-
vorable; but this is improbable, as the main planets appear
to appropriate the atmosphere of their satellites. In regard
to Saturn, it appears that this planet is very much in the
same condition as Jupiter, only, on account of its somewhat
small disk and greater distancefrom the sun, its cooling has
progressed further, as evidenced by observations. Uranus

and Neptune are too far off for us to found any conclusions,

or observations; while of the moons of all these planets we
know nothing, and it is reserved for future astronomers to
come to any positive conclusions in regard to their condi
tions.

On the whole, we must recognize that, in all the discussions
in defense of the plurality of inhabited worlds, two elements
have been overlooked, time and space. The first is eternal,
the latter infinite; and if even only one inhabitable world ex-
ists at a time, and if each of their great number has its
turn to become the scene of life, eternity is long enough to
give such an opportunity to every world in the infinite uni-
verse.

THE FLY WHEEL.--EXACT FORMULAS BY WHICH TO
PROPORTION IT.

A correspondent wrote recently, asking us to quote known
authorities upon the subject of proportioning fly wheels, and
the desired information was given in the SCIENTIFIC AMER-
ICAN, current volume, page 177. The best set of complete
formulas for exact determinations that we have yet seen has
since been given in the London Engineering, in the course
of a series of articles written in the prosecution of the feud
which has so long existed between that able journal and its
elder contemporary, the Engineer. We extract the follow-
ing, omitting the mathematical disquisition, of which tne
formulas are a part, as out of place in our columns:

The accumulated work in a fly wheel rim, moving at a
known velocity, is the amount of work which was necessari-
1y expended upon it to give it its motion, and the amount
which it must itself do before it can come to rest. This is
N?wb(R*—R"%) N2WbR*

3738 ’ 3738
cases, first where the revolving body is a disk, like a grind-
stone, or, second, where it is a rim like that of a fly wheel.
These equations may be expressed by the following rule:
Multiply the square of the number of revolutions per min-
ute, by the weight of material per cubic foot, by the thick-
ness of the disk or rim in feet, and by the quantity obtained
by subtracting the fourth power of the inner radius of the
wheel rim from the same power of the outside radius in
feet (in the disk by the fourth power of the outside radius,
since the inner 1adius is zero), and dividing the whole pro-
duct by 3738. The result is in foot pounds, that is, it rep-
resents the product of any resistance, or driving force, in
pounds by the distance through which it must act to deo
an amount of work equal to that accumulated in the wheel.
Thus, for a grindstone 6 feet in diameter, 11 feet thick,
and weighing 144 1bs. per cubic foot, we get 120% x 144 x 1-2
X 8 + 8738 = 53912 foot pounds.

An iron fly wheel rim, similarly, would require, to stop it,
if making 20 revotutions, having a diameter of 20 feet out-
side, 18 feet inside, and rim 6 inches thick, the weight of
metal being, say, 444 1bs. per cubic foot :

W =20% x 444 X } x (10* —9%) + 3788, more than 80,000

equal to W= or = , for the two
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foot pounds, and this, if expended by stopping the wheel in
one minute, would yield a mean of two and a half horse
power.

The stress on the rim of a cast iron fly wheel is given by

RN?r? . . .

= ———, or the rule: Multiply the section of the rim,
in square inches, by the square of the number of revolutions
and by the square of the mean radius of the rimn, and divide
the product of 952. Thus, a wheel having a section of
rim = 72 square inches, a mean radius of 9% feet, and mak-
ing 20 revolutions per minute, would have a strain upon its
cross section of 72 X 202 X 952 952—=2780 1bs., which would
tend to tear the rim apart.

The weight of a wheel of cast iron weighing 444 pounds
per cubic foot = 88'75rR, — the product of the mean radius
by the cross section and by 88-75. The weight assumed is
equivalent to a specific gravity of 7-1, which is a fair figure
for ordinary cast iron.

These formulas and rules, together with those already
given in the earlier numbers of this paper, will afford our
readers the information necessary to correctly proportion the
fly wheel in any case that is likely to present itself, and to
determine the power and weight of one already constructed.

THE NEW OCEAN TELEGRAPH CABLE.

The British steamer Kangaroo has arrived at New York
with the shore portion of the new telegraph cable which is
to be laid this summer between England and the United
States, vid@ Nova Scotia. The cable is to be landed here on
the south side of Long Island near Rockaway beach. The
Great Eastern, with the ocean part of the cable on board, is
expected to arrive here soon.

The French cable recently broke, and communication was
suspended. It willbe a serious job to fish up and repair the
wire. The break is supposed to be at a joint 230 miles out
from the French coast. Allbusinessis now done over the
Atlantic or Newfoundland cable, and such is the pressure
of work on the line, that the rates have been advanced to
$1.50 per word.

ANOTHER PHASE OF THE VIENNA EXPOSITION.

It is a source of national regret that the information which
has reached the State Department, relative to irregularities
alleged to have been committed by some of the commission-
ers to the Vienna Exposition, appointed under the act of
1872, has been considered as based on sufficient proof to war-
rant the investigating committee in Vienna, Minister Jay
and Mr. McElrath, in advising the suspension of these offi-
cials, pending further examination, and also the appointment
of a temporary commission in their stead. The exact nature
of the charges is not yet made public, but it is hinted that
permits for restaurants, saloons, etc., have been sold. The
recommendation has, however, been approved by the Presi-
dent, and the necessary orders were recently forwarded by
cable, placing Messrs. L. B. Cannon, Jackson 8. Schultz, W.
H. Aspinwall, S. C. Ward, W. T. Blodgett, and others in
office until permanerst appointments can be made.

The suspensions, it is understood, are not to be taken as
an opinion pronounced againstany particular person suspend-
ed, and therefore any of the original commissioners may be
recommended for re-appointment; nor does the measure
affect the skilled artisans, scientific or honorary commission-
ers, holding office under the act of 1873, whose appointments
were made subsequent to the irregularities under investiga-
tion.

THE GEOGRAPHICAL WORK OF THE WORLD IN 1872,

Chief Justice C. P. Daly recently delivered before the
American Geographical Society, of which he is the president,
a very able and elaborate address on the progress of geo-
graphical knowledge during 1872, giving a full account of
the labors of the various surveys and exploring expeditions,
and explaining the work accomplished up to the beginning
of the present year. After alluding to the physical events,
of a geographical character, which have been especially
marked: including earthquakes, atmospheric disturbances
and similar phenomena : the subject of American explorations
and surveys was first considered.

THE VOYAGE OF THE HASSLER

lasted nine months. The chief scientific results have been the
observation by Professor Agassiz of the evidence of post
glacial action on the coast of South America: both on the
Atlantic and Pacific sides, below the thirty-seventh parallel
of south latitude, with the detection of existing glaciers in the
straits of Magellanand on the coast of Chili:and an immense
zoological collection embracing 100,000 specimens, the fish in
which alone amount to 80,000. The conclusion drawn by
Professor Agassiz, from what he saw, was that during the
glacial period both hemispheres must haveeach been capped
with an enormous sheet of ice, one moving northwardly
from the Antarctic and the other southwardly from the Arctic,
toward the equator. Ice, he considers, has been the great
machine by which the rocky surfaces of the globe have been
fashioned.

PROFESSOR HAYDEN'S EXPLORATIONS, IN UTAH, IDAHO AND

MONTANA

were principally devoted to examination of the valleys of the
Yellow Stone, Madison and Gallatin rivers, a tract of 8,575
square miles which has been set apart as & grand national
park., The event of the season was the ascent of the Grand
Teton, 13,762 feet above the sea, the summit of which no
white man had ever before reached. A rude enclosure was
found there, evidently designed as a protection against wind
and probably hundreds of years old. On Lake Shoshonie a
new geyser basin was discovered, containing over one hun
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dred springs. All this wonderful region was carefully sur-
veyed and mapped.

EXPLORATIONS IN THE ALEUTIAN ISLANDS

have been carried on by Mr. W, H. Dall. He hasdiscovered
in these islands the remains of a people antecedent to the
race which now inhabits them. Around the sites of ancient
villages, he found burial caves in which the dead bodies had
been placed soas to indicate their ordinary occupations: men
in canoes, as in theact of rowing, women dressing skins,
holding children, etc.

THE DARIEN EXPEDITION

was dispatched for the second time in the winter of 1871,
under Commander T. O. Selfridge, U. S. N., to explore the
route by the Atrato and Tuyra rivers, which was done, and
found impracticable. Anotherroute was, however, surveyed
from the Pacific to the Atrato, which appeared so favorable
that at the close of last year Commander Selfridge was sent
back to complete the work, If a canal by this route is prac-
ticable, its construction will shorten the voyage from New
York to Hong Kong for sailing vessels from 110 to 83 days.
There is also an expedition for a survey across Nicaragua at
work at the present time.

THE AMERICAN PALESTINE EXPLORING EXPEDITION
is in charge of Lieutenant E. Z. Sleever, U. S. Engineer
Corps, who, with three associates and a number of natives,
will explore the country east of the river Jordan and in the
northern part of Syria. Besides the labors above described,
the gengraphical work accomplished in 1872, and in pro-
gress, in this country, comprises the continuation of the sur-
vey of the 40th parallel, explorations west of the 100th me-

ridian, a reconnoissance of the basin of the Yellow Stone:

river, explorations of the Colorado river, surveys for the
building of the Northern Pacific Railroad, and some others
principally devoted to cartographical objects. The various

ARCTIC EXPLORATIONS

and their present condition, we have recently referred to at
length. The Swedish expedition wintered in Mossell Bay,
Greenland, and during the coming summer will endeavor to
reach the pole by sledges. Another party sailed from Swe-
den, during the year, to establish a ¢olony on the southwest
coast of Spitzbergen, for the obtaining of phosphates for
artificial manure. Count Wilezek, of the Austrian expedi-
tion, returned home in November. The Tegethoff, the re-
maining vessel of the.fleet, intended to penetrate the sea
east of Nova Zembla. Nothing has been heard from the
Polaris since August 5, 1871. Captain Hall was then in lat-
itude 78’ 21" north, longitude 56° 5° W., and all were well.
He sailed for Smith Sound, following the route of Kane and
Hayes. An interesting relic has been found by the master
of a small Swedish sloop, who succeeded in passing the north
east point of Nova Zembla. It was the hut left by Barentz,
the Dutch navigator, 276 years ago, and which has since
never been entered by man. The sleeping berths, halberds,
muskets, and clock upon the wall, were untouched, and
among the books was found a description of China, the coun-
try the explorers hoped to reach by the north east passage.
The remains were purchased by the Dutch government.

GENERAL GEOGRAPHICAL LABORS.

Government surveys are in progress connected with the
publication of maps of various European countries. The
Challenger has been fitted out by the British government to
examine the great ocean basins of the world. A group of
islands in the South Pacific known as the New Hebrides
have been explored and other investigations have been made
of general scientific value. Among the

ARCHZEOLOGICAL DISCOVERIES
of the year is that of lake dwellings or lacustrine villages of
the prehistoric inhabitants of Europe at Bienne in Switzer-
land and elsewhere, the finding of a skeletonof a man at
Mentone in France,which is supposed to be of great antiquity,
ard the exploration of pit dwellings in England. In the
United States, the ruins of what was once a populous city,
covering an area of 3 square miles, have been found in
Arizona. The entire space within the enclosing wall of sand-
stone had been covered with houses, built ef solid sandstone
without mortar. The ruins consisted entirely of stone, not
a stick of wood being visible. On the N. W. coast of Asia
Dr. Schlieman claims to have found the remains of ancient
Troy. His excavations have led him through ruins of suc-
cessive settlements, at the lowest of which were structures
built of massive stones. A wall of huge stones joined to-
gether with clay, and the ruins of a solid tower of masonry
forty feet thick, built upon the primitive rock, were found.
General Di Cesnola’s Pheenician antiquities we have already
fully described ; they are at present being arranged in a suit-
able museum in this city. The principal
ASTATIC EXPLORATIONS
have been made by English engineers in Persia, for the loca-
tion of telegraph lines. The Russian government has had
under consideration a canal connecting the Black and Cas-
pian seas, which, although only absut six miles in length,
will require the labor of 32,000 men for six years. Surveys
are being made for a railroad from Scutari, onthe Bosphorus,
to Shikagiore, in India, and another line is proposed from
Moscow to Pekin. In
AFRICA,

the results of the year have been the rescue of Dr. Living-
stone by the Herald reporter, Stanley, and the knowledge of
the explorations of Dr. Schweinfurth, in the regions west of
Khartoum and to within 84 degrees of theequator. The lat-
ter traveller has found arace of pigmies, ordwarfs, supposed
to be the same described by Herodotus. M. Alfred Grand-
idier has devoted his labors to Madagascar, and has fixed the
latitude of 188 points, and examined the coast line for 1,250
miles. Karl Mauch, the discoverer of the gold fields in 1871,

has found & ruined city on the east coast of Africa, contain-
ing massive stone structures of great antiquity. He thinks
the spot to be the famous Ophir so long sought for, to which
Solomon sent for gold and precious stones. Sir Samuel
Baker left Gondokoro in 1871, since which time no authentic
news has been received from him. Sir Bartle Frere has ar-
rived at Zanzibar, and communicated with the Sultan, rela-
tive to the suppression of the slave trade, and two English
expeditions have been despatched to codperate with Dr. Liv-
ingstone.

THE PROBLEM OF THE COMING TRANSITS.

In resuming the consideration of this subject, commenced
in our last week’s issue, we must remember that, as
photography was an undiscovered art at the time of the
last transits, it could not of course be made use of. The
same results were aimed at by the method proposed by the
great astronomer Halley. According to this method, the
observer, instead of attempting the hopeless task of deter-
mining the planet’s exact position on the sun’s disk at any
moment, merely notes the duration of her transit, which is
necessarily different for different stations. Having the exact
time occupied by the planetin traversing her chord of transit,
the length of the chord can be calculated, and consequently
its distance from the sun’s center. A comparison of two
chords obtained from the observations made at two stations
sufficgs to show, as in the photographs, the planet’s displace-
ment for the two stations; the distance between the stations
being known, the planet’s distances from the earth and from
the sun follow as before, This method requires simply that
each observer shall note the exact beginning and end of the
transit as seen at his station, and that his clock shall measure
the interval correctly ; but as the planet appears as a com-
paratively broad disk on the sun’s face, it is no easy matter
to determine the precise instant when her center crosses the
sun’s edge at the beginning ard end of the transit. To do
this, the observer has to note with infinite precision the mo-
ment when the edge of the planet first touches the sun’srim,
that is, her first external contact; next, the instant when the
planet is just wholly immersed and the broken edge of the
sun appears to close, that is, her first internal contact; and
lastly, he must repeat both observations in reverse order
when the planet leaves the sun’s disk. The obstacles to the
easy and exact observation of these phenomena are numer-
ous and apparently insurmountable. To secure the requi-
site distance between the points of observation, it is necessary
that oue station be as far north, the other as far south, as
possible ; hence the sun cannot fail to be near the horizon, at
which times the outline of his disk is greatly distorted. At-
mospheric causes very frequently aggravate this difficulty by
giving the sun’s edge an uneven or rippled appearance.
Then the planet, when just in contact with the sun’s edge,
always assumes a peculiar pear-shaped aspect which makes
it all but impossible to fix the exact moment of contact, and
this is a time when a fraction of a second is all-important.

There remains one more method, which can be described in
few words. Itis known as Delisle’s, and is especially valu-
ablein that it aims to determine the sun’s distance in a man-
ner entirely different from those thus far noticed, and is ap-
plicable at times and places altogether unfavorable to Halley’s
method. Again our ball and circle may help to make the
matter more easily comprehensible. Suppose the camera to
be placed as before and the ball be made to pass from left to
right between the instruments and the screen at a uniform
rate of motion. It is obvious that the ball will come in line
between the edge of the circle and the left hand camera first.
After an interval, depending on the ball’s rate of motion and
the distance between the points of view, the ball will come
in line between the right hand camera and the edge of the
circle. When it reaches the other side of the circle, tLe ap-
pearance will be reversed ; that is, it will seem to the observ-
er at the left hand camera to leave the circle sooner than to
the one at the right. Let us confine our attention to the first
cagse. If each observer notes the exact time when the ball
appears to him to touch the rim of the circle, the difference
—say four seconds—will measure the interval occupied by
the ball in passing a certain distance. Now if that distance
can be exactly calculated, the ball’s rate of motion can be
easily ascertained.

We know the distance between the cameras (12 inches).
The position of the ball, relative to the cameras and the
screen, is also known, since it divides the whole space into
parts having to each other the ratio of two to five. Hence,
by a simple geometrical principle, the space passed over by
the ball, in the given interval, is to the distance between the
cameras as five to seven; which gives 84 inches. If the ball
moves over S%r inches in four seconds, its rate of motion must
be 2% inches a second.

In like manner the rate at which Venus moves in her orbit
is calculated from the interval between two observations of
the same phase of transit as seen from two stations. The
time which the planet takes to make a complete circuit of her
orbit is known; this time, multiplied by the planet’s rate of
motion, gives the circumference of herorbit in miles, whence
its radius, or the distance of Venus from the sun, is easily
found. The ratios of the planetary distances being known
by Kepler’s third law, the sun’s distance from the earth or
any other planet in miles follows by a simple proportion as
soon as his exact distance from one is determined.

The advantages of this (Delisle’s) method are many. Its
disadvantages arise from the fact that the exact moment at
which the planet’s ingress or egress occurs must be known.
Besides the obstacle to the nice determination of these phases,
this method involves the further difficulty that the clocks
made use of at each station must show absolutely true time
at the momept of observation. And since, to determine the
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exact interval between different observations the local time
at each station must be changed to some common standard,
say Greenwich time, it is essential that the longitude of the
stations be determined with especial accuracy. Halley’s
method, on the contrary, requires only a relatively rough
determination of the observer’s position, and a timekeeper
which shall not vary appreciably in the course of four or five
hours. Both methods, supplemented by photography, will
be employed in the observation of the coming transits. The
reasons which govern the choice of stations for each method
are not within the scope of this article. The main point is
that the stations shall be sufficiently numerous and carefully
selected to give the minimum risk of the thwarting of all
observation by foul weather.

SCIENTIFIC AND PRAETICAL INFORMATION.

HIPPOPHAGY IN PARIS.

There are forty stores in Paris devoted to the sale of horse
meat as an article of food. During 1872, 9,725 horses, 866
asses, and 51 mules were consumed by the inhabitants. Les
Mondes says that the animals are prepared for the market in
the ordinary way,and that the meat sells for about half the
price of beef. The horses are inspected at the slaughter
house with the greatest care. It may be noted as an inter-
esting fact thathippophagy is decidedly on the increase, as?2,-
408,076 pounds of equine meat were eaten in 1872 as against
1,118,024 in 1869.

ADULTERATION OF ULTRAMARINE.

Ultramarine may be adulterated with some finely ground
white substance, like alabaster, gypsum or isinglass, by con-
triving to color the outside of the particles with ultrama.-
rine. This is accomplished, according to Dingler’s Polytech-
nisches Journal, by sifting them together, then moistening the
compound with a very fine sprinkler until it packs in the hand
and no dry powder remains. It isleft for 3 or 4 hours, then
sifted, dried, etc., in such a manner that the blue still ad-
heres to each white grain.

The adulteration can easily be detected by rubbing a little
of it on a piece of paper with a knife, thus exposing the
white surface of some of the grains, so that on comparing it
with the original sample it has a lighter color.

PREPARATION OF PURE SULPHATE OF POTASSIUM.

Commercial sulphate of jotassium usually contains a large
amount of sulphate of sodium. To free it from this, on a
large scale, E. Sonstadt proposes the following method : 664
parts of the salt is dissolved in boiling water and 149 parts
of chloride of potassium added in small quantities. There-
upon pure sulphate of potassium immediately separates as a
fine crystaline powder, and as the liquor cools a fresh quan-
tity crystalizes out. The mother liquor may then be concen-
trated by evaporation, until saturated at theboiling tempera-
ture. It is then allowed to cool, and a crust of pure sul-
phate of potassium forms on top. The process may be re-
peated three or four times before the liquor is sufficiently
concentrated for the chloride of sodium, formed by the mu-
tual decomposition, to crystalize out. Common salt is also
as soluble in cold water as in hot, which the sulphate of po-
tassium is not, and a solution not saturated with the former
when hot will not deposit it on cooling.

TOILET SOAPS BY THE COLD PROCESS.

There are two methods by which toilet soaps may be pre-
pared; these are known as the hot and the cold processes.
Th fine English soaps are chiefly made by boiling, while
most of the fancy soaps in this country are made by the cold
method. When made by boiling, a weak causticlye is used
and the soap is boiled until it is almost perfectly free from al-
kali, The soap which is then in sclution is separated from
the water by ‘¢ salting out;” the glycerin, of course, remains
in the water and is lost. The cold process is briefly as fol-
lows: The fat is melted in a well cleaned iron or copper
kettle at a low temperature, then filtered through fine linen
or muslin into another kettle, and cooled to 104° Fah. or
lower; a very strong lye, usuaily about 36° B. is added, 80
1bs. of fat requiring about 40 1bs. of lye. It is then stirred
with a wooden paddle until a ring made by stirring may be
recognized. At this time the coloring matter and perfumery
are added. It is next run into frames lined with muslin,
closed, and left for 12 hours, by which time saponification
willhave taken placs, the temperature rising to over 175° Fah,
It is now ready to be taken frcm the frame, cut, dried, and
sold. Soaps made by this process are softer and pleasanter,
because they contain the glycerin; but they are unfortu-
nately always more or less alkaline, no matter how much
care is bestowed upon their preparation. A Frenchman
named Mialhe claims to have invented a method of neutral-
izing the free alkali and thus combining the advantages of
both methods and making a perfectly neutral glycerin soap.
This is accomplished by taking the ordinary soap prepared
by the cold process, shaving it up fine, and spreading it out
on grates in suitable chambers, where it is exposed to the
action of carbonic acid gas until all the free soda is convert-
ed into the bicarbonate of soda. Thus a perfectly neutral
soap is obtained, which contains all the glycerin present
in the grease and a certain quantity of bicarbonate of soda.

THE railroad tunnel at Baltimore, which is to unite the
roads on the north and south sides of the city, is to be com-
pleted before the end of June, and, until the completion of
the Broadway Underground Railway in New York, will form
the largest underground railroad possessed by any city in
America.

GENERAL GEORGE S. GREEN, formerly Chief Engineer of
the Croton Aqueduct, New York, has been appointed Chair-
man of the Engineer Commissioners who are to supervise

the construction of the Broadway Underground Railway.
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THE ORNAMENTAL USE OF METAL.

The custom of embellishing parks with statuary and other

ornamental objects, arising with the Greeks, was never car-
ried to so great an extent as in the famous pleasure grounds
of Italy. In the neighborhood of Romethere still exist the
celebrated villas of the Dorias and Di Medicis, while near

Genoathe great Pallavicini gardens yet form the principal

attraction of the city. It was in these grounds that
the famous sculptors of the Middle Ages designed their
choicest works, and even now, too weather worn and
injured to meet places in the museums, a few antique
vases and figures still stand in the same spots where
centuries ago they were first placed.

It has been asserted that the art of sculpture, as now
practiced, is but reproductive, and that the genius of
the present age tends more toward the rejuvenation of
ideas of the past than toward the development of orig-
inal conceptions. The reason, perhaps, may be traced
in the fact that the world is no longer content with a
single embodiment of a grand or beautiful thought,
but demands its infinite multiplication—calling upon
modern invention for processes reiterative of ancient
prototypes rather than for fresh creations of the ima-
gination. The same figures of Flora, of Venus, of sa-
tyrs, dryads, and wood nymphs, which, buried in ancient
foliage, decay in the villas or are admired by millions
in the museums of Italy, are now trite and every day
ornaments. We turn the cover of a work before us,
and their familiar forms appear upon the initial sheet.
Metal has replaced the stone, the molder’s flask and
the melting furnace have superseded the sculptor’s
malletand chisel; and while the originals remain im-
mured in the cities of Europe, their counterparts, by
thousands, beautify the pleasure grounds of the New
World.

Ornamental jvork in metal, as now carried on, is not
however entirely reproductive. Our larger illustration
represents an article of garden furniture of exquisite
and entirely original design, which, for grace and beau-
ty, will favorably compare with many similar works of
ancient art. The vase in the smaller engraving is, it
is true, copied, but from an object the fame of whichis
worldwide, the celebrated Warwick Vase, still existing
in Warwick Castle, England. Filled with flowers and
irailing plants, no more elegant ornament could be de-
sired.

There is another thought suggested by these tasteful
objects, and that is the great progress which is being
made in adapting the metals, especially zinc and iron,
to all kinds of ornamentation. The latter is becoming
more and more employed for architectural decoration to the
exclusion of stone; the former, in the hands of a skillful
artist, is capable of the most finished and expressive treat-
ment. For counterfeiting the finelines of statuary, and more
especially floral subjects, it is excellently suited, as the thin
petals and leaves of plants can be worked out in it, in all
theirinfinite variety. As a material for out-door exhibition,
in connection with iron, it is superior to eitherstone or terra
cotta, being neither as expensive as the one nor as easily in-
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jured as the other. A coat of paintprotects it from the ef-

fects of the weather, and insures its durability while giving
it the appearance of the marble or other material it is in-
tended to represent.

We select the accompanying engravings from a number of
beautiful designs of various objects of art and ornamenta-
tion in the catalogue of the J, L. Mott Iron Works, No. 90

THE WARWICK VASE, REPRODUCED IN IRON,

Beekmanstreet,inthis city, one of the largest establishments
devoted to the specialty of ornamental work in the United
States.

Glue Making,
According to Yardley’s process,the bones are put into an
apparatus in the shape of a hollow globe, and made of
wrought iron (copper cannot be used because the gelatin has

to cleanse the bones by immersing them in a pit orcistern of
water, where they remain about twelve hours; the water is
then drawn off and fresh water added to them; this opera-
tion is sometimes repeated to remove any dirt, etc. The
water being withdrawn from the bones, a solution of lime,
in the proportion of one bushel of lime to 500 gallons of
water, is to be poured into the cistern for the more perfect
cleansing of the bones and the removal of any super-
fluous matter. After three or four days’ saturation, the
lime solution should be drawn off and fresh water added,
to get rid of the lime. Thus prepared, the bones are
placed in the globular vessel called the extractor, which
is filled with them by removing the interior plate which
covers the manhole; this apertureis of an elliptical
form, and allows the plate to be slipped round and re-
fixed inits place by turning a nut which draws it up
tight against the interior surface of the extractor,and the
junctures are made air-tight by luting. The extractor
turns upon a horizontal cylindrical shaft; one half of
this shaft is made hollow, or consists of a strong tube,
which tube also proceeds downward towards the center
of the vessel to conduct the steam beneath the grating
upon which the bones are laid. The steam, of about 15
pounds pressure, is admitted by the cylindrical shaft,
proceeds first to the bottom of the extractor, then rises
up through the grating and among the bones, until the
vessel is completely charged; previously to this, howe-
ver, the airin the extractor is got rid of by opening a
cock at the top of the extractor, and closing it after the
admission of steam. While the steamis acting upon
the bones, the extractor is occasionally turned round by
means of a hand winch. When at rest, a quantity of
fluid gelatin is collected at the bottom of the extrac-
tor, whence it is discharged by means of a cock into
a tub beneath, after opening the air cock to allow it to
run off. This done, steam is again admitted from the
boiler into the extractor to act upon the bones for an-
other hour, when the second portion of condensed li-
quor is drawn off. When the products thus obtained
have become cold, the fat which has formed upon the
surface is to be carefully removed by skimming, and
the gelatinous portion only is to be returned to the ex-
tractor by means of a funnel through the cock on the
top. The steam is then admitted to the extractor for
another hour, after which it is finally drawn off into an-
other vessel to undergo a simple evaporating process
until it arrives at a proper consistency to solidify
when cold, previous to which some alum is added to
clarify it. When cold, this gelatinous mass is cut into
square cakes and dried as usual in the open air.

THE Commissioner of Patents, Canada, has presented to
Parliament a bill for the further amendment of the Cana-
dian patent laws. The amendment simplifies the prepara-
tion of the application, and does away with a great deal of
the red tape proceedings now required. The design is to
assimilate both the proceedings in preparation of papers,
and the procedure before the Patent Office tothose of the
United States.

a very powerful action upon it). The first process is

NEW IRON GARDEN SETTEE
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STEVENS INSTITUTE LECTURES.---MOONLIGHT AND ITS8
SOURCE.
BY PRESIDENT HENRY MORTON.

The moon shines, as is well known, by reflected light; and
a consideration of the nature of reflected light will there-
fore be a profitable introduction to the study of the moon it-
self. When a pebble is dropped in the smooth water sur-
face of a pond, circular ripples or waves will be formed,
constantly expanding as they recede from the center of dis-
turbance. In like manner, a source of light produces a dis-
turbance in the ether pervading all space, thereby throwing
it into ripples or waves, which differ from the former only in
being spherical instead of being confined to a flat surface.
‘When one of these advancing waves of light strikes against
an obstacle, it will be thrown back as an india rubber ball
would be when thrown against a wall, returning with the
same force with which it struck, because the impinging ether
is perfectly elastic.

In the accompanying figure are
seen a series of waves proceeding
from the center, C. One of them
hag arrived at an obstacle, D, but
for which it would have reached
E, ag shown by the dotted lines,
F'E, G; as it is, however, the
wave is thrown back with the
force with which it struck, evi-
dently describing the curve, F, H,
G, just as far above the obstacle
as the unobstructed wave would
have gone below it. The other

Fie. 1.
waves would be reflected in the same manner and give rise

to a series of curves having a center at C', as far below

D ag C is above it. When speaking of reflection, it has been
cnstomary to explain the phenomena by using the term
‘“rays;” but it hiust be remembered that these only repre-
sent the direction in which waves proceed, and not the man-
ner of their propagation. If a line joining C and G repre-
sent the direction of the wave striking at the latter point,
the direction of the reflected ray will be indicated by a line
joining C’ and @, thus furnishing an easy proof of the law
that the ‘‘angle of reflection is equal to the angle of inci-
dence.”

After the above new.explanation of the familiar law, the
lecturcr exhibited the reflection of waves upon the screen, by
means of a beautiful piece of apparatus. The light of an
oxycalcium burner was reflected by means of an inclined
mirror through a flat horizontal glass tank filled with water.
By means of puffs of air, waves were produced upon the
center of the water surface, and these were reflected upon
the screen by a large inclined mirror above the tank. The
sides of the latter were made to slope considerably outward,
go as to avoid reflection from them ; and the audience was
thus enabled to verify what had been stated about the propa-
gation of waves. A glass plate held in the water on the
gide of the tank reflected back the waves of water, in circles
having very much the appearance of those in Fig. 1.

After dwelling briefly upon the well known laws of reflec-
tion, and exhibiting in illustration some of those beautiful
Yo Semite views where the eye strives in vain to discover
which is the landscape and which the reflection in the river,
the lecturer described how objects thus reflecting light be-
come of themselves secondary sources of illumination. A
number of objects, lighted up by the lime light and thrown
upon the screen by means of a lens, apreared in bold relief
and startling proportions. The engravingherewith, repre-
senting the professor’s hand, will give some idea of the effect.

It is in this manner that the
moon receives its light from the
sun and becomes in turn a source
of illumination to us

Passing thence to the considera-
tion of tke moon itself, photo-
graphs representing its different
phases were exhibited. These,
the lecturer stated, made by Mr.
Rutherfurd and Dr. Draper, were
productions of which America
might be justly proud, as nothing
had ever been produced in other
countries that would bear com-
parison with them. The topo-
graphy of the moon has been ac-
curately studied and the different
portions of her surface have re-
ceived names, some of them poet-
ical. Thus we have the Sea of
Nectar, the Sea of Storms, the

ent times of day. They are carefully measured by means of
the micrometer; and from their length and the accurately
determined relative position of sun and moon at the time,
the astronomer is enabled to calculate the hight of the
mountains, Different views taken from paintings by Mr.
James Hamilton, an artist of note, of what must be the ap-
pearance of portionsof the moon by earth-light and by day-
light were then exhibited. They gave an excellent idea of
what is believed to be the condition of the moon’s surface.
All we know of the moon is of one side only; for she never
turns the other towards us.  Professor Janssen accounts for
this fact by supposing that the greater part of the mass of
the moon lies on the side away from us, and that our side is
comparatively light and frothy, thus giving it an eccentricity
which would prevent the other side from ever turning to-
wards us. If there existed any water or air on the moon, it
would, according to this hypothesis, be drawn away from our
side towards the opposite one.

It has been advanced as a theorythat the moon has passed
through the different stages which geology teaches us took
place on the earth; that finally, by cooling off, all the air and
water have been absorbed ahd that she is now a dead planet,
devoid alike of animal and vegetable life, burnt out and
frozen. This is represented to be the ultimate destiny of
our earth and of all the planets, though millions and millions
of 'years may be required to accomplish it. .The earth, we
suppese, has partially cooled from a liquid, molten mass, and
the greater part of her interior is still in that state. After-
wards she was covered by immense glaciers, which have left
their imprints upon the rocks all over her surface. These
stages of development can be seen now going on simultane-
ously in the other planets. Jupiter being greatest in bulk
and consequently requiring a longer time to cool, according
to the hypothesis, has not yet arrived at our stage. Obser-
vations by Professor Mayer and others demonstrate that it
has for some time been undergoing changes and sending out
morelight than it received from the sun; while Mars has
passed our stage and exhibits the phenomena of huge snow-
storms and evidences of an Arctic period. Maps of the two
planets, showing their characteristics, were produced upon
the screen in this connection. According to this bold hypo-
thesis, the mcon represents the very remote future of the
planet on which we live, a time when it will be no longer a
fit habitation for man.

THE WONDERS OF THE EGG.--SECOND LECTURE.

The following lecture was recently delivered by Professor
Agassiz, before the Museum of Comparative Zdology, at
Cambridge, Mass. :

I closed my last lecture with the remark that before ap.
proaching the question of origin it was indispensable to be
familiar with the conditions under which organized beings
were multiplied. It is a feature which is too frequently
neglected in any discussion of this kind. I propose to bring
before you, as plainly and methodically as I can, the condi-
tions accompanying the maintenance of animal life upon the
earth. Do you realize that all the living beings which sur-
round us, however great their diversity, have a short time
since been eggs; that there is not a human being, nor a
quadruped, nor a bird, nor a reptile,nor a fish, which has not
been an ovarian egg; that generation after generation these
ovarian eggs bring forth new beings like those from which
they were produced, and that this is an indispensable condi-
tion for the very existence of all the life with which
we are familiar? But this is not all. Besides the in-

dividuals capable of producing eggs, there must be a corres-

organisms, and especially in the class of radiates, that com-
bine the three modes of reproduction: multiply by eggs,
buds, and self division at various times. Others propagate
by the two first processes alone, without the last. Among
the higher animals propagation by eggs is the only method
known. Neither mammal, bird, reptile, nor fish multiplies
itskind in any other way. All eggs arise in what are called
ovaries. These are clusters of cells, forming bunches of a
somewhat glandular characterin appearance. Between these
cellsthe eggs are formed and in such a way as at first to be
hardly distinguished from the cells themselves. The same
is true of sperm cells, which arise in organs of the same
character as the ovary, and are formed in a manner perfectly
similar to that of the formation of the egg. So we have
these two spheres of growth which characterize sex in the
animal kingdom, arising in conditions so very similar that
the essence of the two is hardly to be determined by ob-
servation. It is only by the process of growth, by the in-
fluences produced by the one upon the other, and by the
consequences of these influences, that we recognize the es-
sential difference which distinguishes them.

In order fully to appreciate what eggs are, we must re-
member—what has been known for about a half a century
only—that all organized bodies are composed of little bags
which are called cells, and which are formed and multiplied
in various ways. Most of these cells are so small that they
can only be perceived by the aid of high magnifying powers.
There are, it is true, a few cell structures large enough to be
seen with the naked eye, as for instance, the cells of com-
mon elder pith, or the coarse cells of the orange. It is one
of the great problems of modern research to ascertain how
these cells are formed and what is their mode of reproduc-
tion. For it does not seem that cells are formed in the same
way under all circumstances. Some naturalists assume
that in the animal substance secreted by a living body, such
as milk, which is secreted by the mammary glands or similar
substances secreted by other organs, certain particles become
centers of action, around which other particles crowd; and
when a little collection of this kind, microscopically small,
has been formed, an envelope arises around it, and we have
the utricle or cell. Others believe that minute, impercepti-
ble particles of animal substance swell and enlarge, and be
come hollow, so that a little bag is formed, a cell envelope
in short,which fills as it enlarges into a fluid substance.

Asg yet we know but imperfectly what cells are; still more
imperfectly do we know how they are formed, and still less
do we understand their function. Yet the amount of facts
already ascertained respecting them is truly overwhelming.
This much, however, may be positively stated: between
ovarian eggs in their earliest condition and cells in their
elementary state, such as constitute the substance of all ani
mal bodies, there is no essential difference.

THE EGG OF THE MAMMALIA.

Let us now consider the ovarian egg as we know it in
mammalia, and then proceed to compare it with the ovarian
egg as far as is known in other classes of vertebrates. When
it has acquired its ultimate growth, prior to the formation
of the germ, the egg of the mammalia presents a bag the
walls of which are exceedingly transparent. This bag is
filled with a substance which is itself transparent, and yet
which appears, under a very high magnifying power, to be
granular, as if dotted with particles floating in the fluid.
In that outer bag is another diminutive bag containing also
a transparent fluid. This inner bag occupies an eccentric
position with reference to the periphery of the outer bag,
and in it are contained one or several dots. These parts of
the mature egghave received names.
The outer envelope is called the vi-
telline membrane, because it has
been ascertained by comparison that
it corresponds exa.ctiy to the ex-
ceedingly thin skin inclosing the
yolk in the hen’s egg. A yolk is
called the vitellus, and hence the
name. The bag contains the yolk;
and however transparent this fluid
may be, it retains the name of yolk.
To the naturalist the word yolk no
longer designates that peculiar sub-
stance contained in the bird’s egg of
a yellowish color. The yolkmay be
any substance which is contained in
the outer envelope of the egg. The
inner bag is called the germinative
vesicle. That name was given to it
under the impression that from it

Frozen Sea, the Lake of Sleep,
the Lake of Death, .the Misty
Marsh, the Meadow of Dreams;
the mountains have been named
after distinguished men. Some
of the most important are Tycho
Brahe, Ptolemy, Herschel, Archi-
medes, Copernicus, etc. The different regions containing
these various parts were separately discussed. It seems
that the moon is composed of burnt out craters of immense
volcanoes, some of them a hundred miles across the top, and
that there is no vestige of water or atmosphere about it.
Consequently the stars will be visible thence, even when the
full blaze of the sun is upon it, during its day of fourteen
terrestrial days, because there is nodiffusion of light. It is
the presence of our atmosphere that prevents us from seeing
the stars in daytime. The manner of measuring the hight
of lunar mountains is by observing their shadows at differ-

the germ arises. The name has been
setained, though I wish at the out-
ret that you should free yourself
from the idea that it has any spe-

Fi6, 2—ILLUMINATION BY RADIATION.

ponding set of individuals from whom the egg receives an
impulse, leading to the formation of the new being within it ;
in other words, theegg must be started by an influence from
without, that is, by contact with sperm cells, into those suc-
cessive changes or transformations by which the new being
is produced. This is true of all beings not provided with
the power of reproducticn by budding or self-division; al-
though, as I said in my last lecture, there are occasional
exceptions to the rule, as among bees and certain moths and
butterflies, known to produce living beings by means of non-
fecundated eggs. We have many animals among the lower
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cial connection with the formation
of the new being. The dot or dots
within the germinative vesicle are
ordinarily called the germinative
dots. From their discoverers these parts have also had some
other name-applied to them. It was Professor Purkinje, of
Breslau, who discovered the germinative vesicle, and in his
honor some physiologists call it the Purkinjen membrane or
vesicle. Professor Wagner of Géttingen discovered the
presence of the dot in the germinative vesicle, and in his
honor it is occasionally called the Wagnerian dot or dots.
The dimensions of such a mammalian egg are very small.
It comes just within the range of the power of the human
eye. Practiced embryologists may detect, without the use
of the lens, an ovarian egg in its organ when it has reached
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maturity. Owing to the difference in the power of human
vigion, some observers will easily detect the egg in its na-
tural position in the ovary with the naked eye, while others
are unable to see it except by the aid of the magnifier. Place
the ovary under the microscope and you will find that it con-
tains eggs of various dimensions in various stages of growth.
In some the amount of yolk is less than in others; in some
the germinative dot exists; in others it is not formed; in-
deed vesicles are found in the ovary in which neither ger-
minative dot nor germinative vesicle exists, and which are
supposed to be eggs in process of formation.

Gorrespondlence.

The Retrograde or Direct Motion of the Sun.

To the Editor of the Scientific American:

In your issue of March 12, a scientific friend, C. H. B., has
very kindly tried to set me right in relation to precession;
he thinks that I am “wrong in some of his[my] views.”
Well, may be I am; I will not assert that I am absolutely
right; but I have the strongest kind of evidence to show
that I am right, namely, proof, and I am satisfied that C. H.
B. and many others of your readers will be astonished to
see it, if you will allow me to present the same to them.

C. H. B. says that ‘“the retrograde motion of the equinoxes
is real, and does not necessarily involve the idea of a direct
or other motion of the sun,” etc. By this language I under-

stand him to mean that the earth makes a gyratory wabble,.

retrogressively, as Newton said, and as all Newtonians as-
gert, and that it is independent to solar movement altogether.

Now let us test the truth of this by diagram, and we will
goon find out who is in error. E is the earth; §, the sun; A
B C and D, stars in the ecliptic, or in a circle surrounding
the pole of the ecliptic, and at all points 233° from it. E is
understood to be rotating always at a regular rate, in the

direction of the arrows. Conse-
| quently, in rotating, it will take
| the same time exactly to turn
round from S and come to S
again that it will require to turn
from A B C or D and return
to it again. The pole of E is
now inclined to A, bul must be
understood as gradually leaving
it and traveling towards B, passing it and moving to C, and
so on, until it comes to A again in 25,868 yeurs.

Now the first lesson we learn from this diagram is that
the Newton notion of the earth making a retrograde gyrato
ry wabble is not true; for, when we suppose that the pole
of E, now laying towards A, gradually moves retrogressively
and comes to B, we find that solar and sidereal time would
both be the same. Why? Because it would take the same
time, as we have already said, for E to turu from S and re-
turn, as it would to turn from any of the stars marked A B,
etc., and return to them. If the earth was really making
any such independent revolution, there would be a recession
of the equinoxes, it is true; but where would be the differ-
ence between solar and sidereal time? Could there be (if S
remained where it now is) one single moment’s difference in
ten thousand years, aye, or in ten thousand recessionary re-
volutions? This simple little trifle, to wit, no difference be
tween solar and sidereal time, kills the Newtonian notion
entirely ; for Nature yields a difference annually of 20 minutes
and about 23 seconds.

Further, suppose S to continually move in the direction of
B, and E to swing her poles round in the direction of A B C
D in 25,868 years. In every revolution E made from A to
A, a recession of the equinoxes, and, of course, of the four
seasons of the year, would result. But, in all that time,
and with such direct solar motion, not a single minute’s dif-
ference in solar as compared with sidereal time would re-
sult. Is not thatplain? Is notthata fact? Where is New-
ton’s notion now?

Again, suppose S were to pursue a path towards ¢, and E
to keep swinging her poles and rotating on her axis, as we
have supposed. Would not solar time, then, be longer than
sidereal time? Would not B be in the meridian before ¢
could? And would not the increase of solar time depend
upon the rate of advance of Stoe? Tkese facts are so man-
ifestly true that none who study the subject enough to un-
derstand it would attempt to deny any one of them. Such
a result is not the result of Nature; therefore we know that
the direct motion of the sun, which popular astronomy so
universally claims to be true, is not true, and never was.
‘What say you to that, popular astronomy ?

Again, and lastly : Suppose S to be moving in the direc-
tion of f, and E to berotating and swinging her poles round,
as before supposed ; would not solar time be shorter than si-
derealtime? Would not E (the earth), in her rotary move-
ment, arrive sooner at f than she would at B? And would
not the degree of shortening be in proportion to the rate of
retrograde motion of S to f? Nowsuch a result is the yield
of Nature; hence we know, certainly, that the sun (8) is pur-
suing a retrograde orbit in the direction of BC D A. These,
my much respected friend, C. H. B., are facts, which I think
you will be willing to admit, when you next write. Al-
though, as you say, the retrograde motion of the equinoxes
does not necessarily involve the idea of a direct or other mo-
tion of the sun; yet the difference between solar and side-
real time does; and it is by this that we know that the sun is
moving retrogressively in his orbit. Nothingis clearerin all
astronomy.

As to the one day, so called, of precession, I would remark
that it cannot be a day of 24 hours. It may be called (if we

must call it a day) an equinoctial pole day of 25,868 years’
length.

It is true that from the moment the pole of the earth pro-
longed leaves H (I allude to C. H. B.’s diagram, Fig. 2, an-
nexed), or A in my own
diagram, it cannot return
thither again until about
25,868 years. But in res-
pect to the rotary move-
ment of the earth or side-
real time, as compared to
solar time, is not the differ-
ence 1 in 25,8687 And if
so, then a solar day is short
er than a sidereal day to
the amount of one day in
25,868 days, and to one year
in the same number of
years.

I hope, at some future
time, to give a diagram of my theory of solar motion, show-
ing how precession of the stars, and recession of the four
seasons of the year, is produced, which I believe will be both
interesting and instructive to your many scientific readers, as

‘well as to my friend C. H. B., who, I hope, will send me his

full ame, so that I can privately thank him with much gra-
titude for the kind and gentlemanly manner in which he
has made an endeavor to convince and correct me.

JoaEN HEPBURN.
Gloucester, N. J.

o
Wrinkle No, 2,
To the Editor of the Scientific American :

I noticed a short time ago, in your journal, an article entitled
““A Wrinkle;” the idea is undoubtedly of benefit to the
practical workman, and you will allow me to suggest another,
which may be of equal value. It is customary with black-
smiths, in making hooks for chains, clevises, and other like
articles having an eye, to draw out the bar, bend it over to
form the eye, and then weld down the lap, back of the eye.
This always makes an imperfect eye, to say nothing of over-
heating the end of the partturned,

which is invariably the beginning B /Q\
of a fracture. (1.) Now let the ':;__C———',_\ }; )
smith cut off the iron, or leave it ="

on the bar, as he may think proper,
bring the end to a welding heat,
and bend (over the edge of the an-
vil), at right angles, as much as he
desires, toform the head ; then draw
it on the face of the anvil, with
end up (2); strike on the end thus
turned until flattened down (this
must be done while there is a weld -
ing heat on iron); then punch a hole back of the center of
the head, and work out the eye on the horn of the anvil as
large as desired. There you have it.

To such asare accustomed to draw out and form the eye in
the old way, I would suggest the above plan; and should
they find reason to be thankful, let them bestow a favor on
the SCIENTIFIC AMERICAN and its many readers. If they
know of any process by which their class will be benefitted,
and by which we may become more intelligent and skillful
workmen, give us the benefit of such knowledge.

N.P.QR.S. T

Mansfield, Pa.
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Tried on the Square,
Tothe Editor of the Scientific American :

I notice that, in many shops, it is the custom of pattern
makers to make templets of thin pieces of wood, for the pur-
pose of determining the accuracy of the half circle in core
boxes which are chambered
or made to a larger circle in
the center than at their ends.
It never occurs to them that
an ordinary square may be
used for the above purpose,
ag shown, saving much time
in the construction of ma-
chine core boxes. It will be seen at a glance, however, that
the square will test a circle of any size with as much accu-
racy as it doesa right angle, it being 90 degrees, or the fourth
part of a circle. GEORGE B. DURKEE.

Farmington, Ill.

The New Patent L;W Bill in England.
Tothe Editor of the Scientific American :

As one of the Committee of London Patent Agents, who pre-
pared the new patent law bill which was severely criticized
in your issue of March 29, permit me to explain its object and
its bearing on the cause of patent law reform. In the years
1871-2 a select committee of the House of Commons sat ‘‘to
enquire into the law and practice and the effect of grants of
letters patent for inventions.” The res:lt of this enquiry
was areport embodying several recommendations which were
supposed to be needed for improving the working of the pat-
ent laws. These recommendations commanded by no means
the generalapproval of patent agents, and some of them were
even denounced as impracticable. It was however thought,
and, I venture to say, not unreasonably, that if the recom-
mendations were to be followed, the putting them into work-
ing order, so that the least possible amount of mischief should
accrue therefrom, might be the best effected by those whose
experience enabled them to judge of their ultimate action.
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The patent agents therefore undertook to embody in one bill
the existing statutes, and clauses which would include the
machinery for working out the recommendations of the Com-
mittee of the House of Commons.

All that is new, therefore, in principle in the bill, the Com-
mons committee is angwerable for, and all that is old is the
work of the legislature. Our self-imposed task was simply
to supply the details for putting the resolutions into a work-
ing shape. For my own part, I agree with you that ‘‘ nearly
allthe changes proposed in this bill are steps in a backward
direction,” but you will understand that it is of no small
importance for the legislature to have before it, whenever the
amendment of the patent laws may be taken in hand, not
only the whole law as it exists, but also the recommendations
of the Committee in a working shape, combined in one docu-
ment. Moreover, suggestions may at the first blush seem to
possess some value, but when put into working shape their
impracticability may be demonstrated. If this result has
beenattained by thelaborsof the Committee of Patent Agents,
and your remarks seem to indicate that it has, I venture to
say that good service has been rendered, by the drafting of
our bill, to patent law reform. At any rate you may rest
assured that the bill will never become law in its present
form if it is within the power of the London patent agents to
prevent it. A. V. NEWTON.

66 Chancery Lane, London.

Superheated Steam,
Tothe Editor of the Scientific American:

Knowing how much every one using steam power is inter-
ested in producing it economically, I send you the following
facts, which have added very much to my opinion of the
advantage of using superheated steam :

We have been using in our business for some years an up-
right tubular boiler, the tubes passing entirely through the
steam space, giving usvery dry steam. Thisboiler furnishes
a little more power than did a horizontal tubular boiler, hav-
ing more fire surface and using more fuel, which was used to
run the same machinery. I was still move impressed with
the economy of our boiler by the following comparison:
Last summer a foundery and machine shop was established
in a building adjacent to ours. They put in an ordinary two
flue horizontal boiler. By a careful estimate, I judged they
used about three quarters the power we do, while they con-
sumed nearly one half morecoal. Inoticed thatthey worked
very damp steam, which was evident from the water escap-
ing from the cylindercocks, which were always open. Their
boiler has a dome and mud drum; ours has neither; and
although our middle gage is only 15 inches from the top of
the boiler, it never foams unless we are using very dirty
water. We are not using any “lime or dirt extractor,” al-
though we take water from the Missouri river, which is often
very muddy. After three years’ use, the boiler appears to be
very slight incrusted with scale. Iaccount for this from the
factthatour engineer pumps waterinto the boiler afterhe has
drawn the fire, which seems to settle the impurities, which
he blows out through the mud cock. The only trouble we
have with our boiler is that it sometimes gets to leaking
around the upper end of the tubes, which we stop in a few
minutes with an expander. I lay this fault to the engineer,
who, when late, makes up a very hot fire to raise steam in a
few minutes, which causes the upper end of the tubes, not
surrounded with water, to become red hot. I do not think
this would ever occur with slow firing at the start, for I am
of the opinion that steam under a slight pressure would take
off the heat nearly as fast as water. S. E. WORRELL.

Hannibal, Mo.

[ 2
Professor Young on our Knowledge of the Sun.
To the Editor of the Scientific American :

In your journal of March 1, 1873, pages 131, 132, is a part
of one of Professor Young’s lectures on the sun; and, if he
said what is there reported, it is hard to see how his state-
ments can be reconciled. In speaking of the heat of the sun,
quoting Sir John Herschel, he says: ‘¢ Suppose ice could be
formed into a rod forty-five miles in diameter, and that rod
of ice should be darted at the sun with the velocity of light:
if all the heat of the sun could be concentrated upon the jave-
lin of ice, it would never approach the sun, for the point
would melt off as fast as it came.” At that rate the sun
would melt 305,363,520 cubic miles of ice in a second, if light
moves 192,000 miles in a second. He cays again : ‘ Suppose
we should take two and a quarter miles square of solid ice,
and should concentrate uprn that the heat of the sun, it would
take just one second to melt it.” If he means, by ‘‘square,”
to imply a cube of that size, he would make the sun melt
1124 cubic miles of ice in a second. Now if by one estimate
the sun will melt over three hundred million cubic miles of
ice in a second, and by the other, less than twelve cubic miles,
there is certainly an appreciable difference in the estimates:
the ratio being over twenty-five millions to one, not very
close for an ‘‘ exact science.”

But perhaps these estimates are about as satisfactory as
any that can be made on the subject of the solar heat, for I
notice that by different scientists the sun’s heat is estimated
at from less than 212° Fah. to eight or ten million degrees
of the same scale.

The Professor thinks that ‘“if the sun were of golid coal,
it would have been completely burned out in 5,000 years.”
I have seen it estimated that it would burn out inless than
five minutes. And the latter estimate seems more correct,
as it was based on the ratio of the sun’s mass and radiation,
compared with a globe equal in diameter to the earth’s orbit.
He thinks also that “meteors” help to keep up the solar

heat. But, according to the SCIENCE RECORD, the meteors
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are only the dust from the comets’ tails, blown off by the
atmosphere. Of the thousands which have been seen in the
August and November showers, I have never heard that
a single person has been able to light his pipe from the heat
they have produced. If, then, the known effect of the great
er part of meteors is so small, upon what principle is so great
an effect attributed to them asthat of contributing largely to
heat up such a body as the sun, and through it the vast space
of the solar system? Can any one tell? Does not the Pro-
fessor’'s lecture need to have its statements better har-
monized ? JacoB DaAvis.
Florida, Mass.

Ignition by Superheated ‘Steam.
To the Editor of the Scientific American :

I have noticed the letters that have appeared in your journal
lately, on steam ignition, and I will give you a singular fact
which occurred in my own experience a few days ago.

I had prepared some gun cotton, and after washing it a
little from the acids, I laid it on the T joint of a steam pipe
to dry, 80 yards distant from the boilers; the pipe runs 40
yards of the distance under ground. Inaboutthreeminutes,
there was a flash like lightning ; the cotton I laid on the T
joint had exploded by spontaneous combustion.

I have often seen cotton yarns and raw cotton, that have
been dyed with sulpho-nitrates and nitro.-muriates, ignite in
a few hours, being in contact with superheated steam pipes.
May not wood, under certain circumstances, absorb inflam-
mable gases, and thus be rendered more liable to spontaneous
combustion ? JACQUES NICHOLSON.

Frankfort, Ky.
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Retardation by Ocean Tides,
To the Editor of the Scientific American:

In the SCIENTIFIC AMERICAN of April 12, there is a paper
on this subject alleging that the ‘‘tidal wave spends its force,
moving from east to west, on the coasts of Africa and Amer-
ica. retardirg the rotation of the earth”; but the wave does
not remain there, and the reflux would be equal to the afflux.
Without surface oceans, no thought of retardation by the
moon’s attraction would be entertainéd; and, if surrounded
freely with ocean water, the earth being supposed to be
stationary, a swell of the water directly under the moon
would result; and as the earth might begin its rotation east,
that side of the swell. would fall back or recede, and the
western progress of the moon’s attraction would continue to
renew the swell from the approaching western supply. Thus
the swell would undulate around the earth, without change
of place as a whole T. W. B.

Pittsburgh, Pa.

CHEMICAL NOTES.
Zinc and Aluminum in the Sun,

The observation that the number and length of the lines
in the spectra of metallic vapors depend upon the density of
the absorbing or radiating vapor, and that only the longest
lines remain visible when the vapors are rarefied, obtains
additional importance by the author’s discovery that the in-
verted lines in the solar spectrum are without exception the
longest lines observed in the spectrum of the vapor of each
element. The presence of zinc and aluminum in the sun
had hitherto been extremely doubtful, as only very few lines
of their spectra had been found inverted in the solar spec-
trum ; this doubt we may now consider as removed, since
the author has found that the lines corresponding to these
elements in the solar spectrum are the longest lines of the
spectra of their vapors.—N. Lockyer.

The Spectrum of Nitrogen,

According to A. Schuster, the true line spectrum of nitro-
gen invariably shows a bright green line followed (towards
the blue end of the spectrum) by a green band. The fluted
spectrum shows shaded violet bands.

Phosphoretted Hydrogen and Ammonia,

K. B. Hofmann says that the spectrum of phosphoretted hy-
drogen shows four greenlines,lying between D and F (Fraun-
hofer). The green color,according to the author,is not due to
burning phosphorus, because phosphorusburnedalone shows
nospectral lines ; nor is it due to the burning of the gas phos-
phoretted hydrogen, because this gas when heated is split
up. The chemical process going forward in the mantle of
the flame is supposed by the author to produce beams of
constant refrangibility, and the green color to be due to
these.

The spectrum of ammonia is yellow. This spectrum is not
to be accounted for by the decomposition of ammonia and
the burning of the nitrogen.

Production of Light by Atomic Movements,

Many bodies emit light at ordinary temperatures. This
fact forms the basis of a speculation by the author, in which
he supposes that the atom of a substance may rotate without
any appreciable movement of the molecules, and that the
production of light may, in many instances, be due to such
atomic movements. .

These mcvements will depend upon the mass of the atoms
and the chemical force binding them together. When these
movements are so extensive as to cause a disruption of the
molecule, a new substance is formed, accompanied by a
greater emission of light. The tension of vapors and the
change ¢ volume upon increase of temperature are to be
regarded as caused by molecular movements. The atomic
movements causing emission of light waves may be taken
up by the molecules, and so we have absorption of light.

As thesphere of action between any two atoms must be limi-
ted,chemical decomposition will ensue as soon as the atoms
pass out of this sphere; if their excursions exceed the dis-
ance between the middle points of the neighboring molecules,

a complete breaking up of the molecule must ensue.—Jour-
nal of the Chemical Society.
Interference Colors of Gold,

W. Stein observes that goldin thin plates, or when pre-
cipitated from very dilute solutions (by action of sulphur
dioxide in water), manifests dichroism, appearing indigo
blue by transmitted light, but reddish yellow by reflected
light. But if the particles of gold be very small (as when
gold is precipitated from its solution by means of stan-
nous chloride) the laws of interference come into play and
the gold appeais purple. Such gold the author calls mole-
cular gold, and he thus distinguishes three modifications
of gold, (1) ordinary, (2) dichroitic, (8) molecular. Ruby
glass he regards as a solution of molecular gold in glass.

Recent Experiments with—()xyhydric Illuminations,

With a recent issue of the American Gas Light Journal
there is published, as a supplemént, a careful translation, by
the editor, of a report made by Simon Schiele, a distin-
guished gas expert of Frankfort, Germany, on the subject
of oxygen illumination in that country. He does not coin-
cide with the conclusions of Le Blanc on the Tessié du
Motay process as tested in Paris.

Mr. Schiele’s report says that the illumination by the
Tessié du Motay method comes no dearer than any other
mode of lighting,and that it is perfectly well adapted for pub-
li¢ illumination. Thecarbon inthe rich gas is consumed, in
all cases, more-completely and with greater light-production
than in any other mode of combustion hitherto practiced.
When the two gases are adjusted to the proper relative pro-
‘portions, in suitable burners like the Andreae, there occurs
no waste of either the one or the other gas.

As carburreting at the place of burning may, by recent im-
proved methods, be averted, this objection becomes futile.
The gas may be conducted into the interior of houses and
through all parts thereof. By the recent improvements in
Vienna,rich gas of uniform quality can be delivered through
pipes to very remote localities ; and there is no doubt but that
oxygen also,of nearly uniformly good quality, can always be
sent forward through mains over wide spaces. The results
of the Vienna experiments prove the practicability of the
oxygen illumination for all towns and even for large cities,
while the profits of the plan are as little to be doubted as
those of any other gas-lighting enterprise. There is no ne-
cessity of delivering the oxygenin a state of compression
to consumers when it can be readily, as proved, transmitted
through pipes. With regard to the hygienic value of oxygen
lighting, as compared with ordinary gas lighting,Mr. Schiele
observes that when the oxygen necessary to combustion is
furnished specially and directly to the flame, that of the
room lighted by the latter is of course not drawn upon; and
when the hydrocarbon employed for the production of an
equal amount of light is diminished in amount, the quantity
of carbonic acid resulting from the combustion must be pro-
portionally less than in the case of ordinary gas lights.

Volcanic Eruption in Iceland.

A great eruption of the Skaptar Yokul, a volcano in Ice-
land, took place on the 9th of January. It lasted over four
days, and the magnificent sight it presented was visible from
most parts of the country. The Yokuls, or enormous ice
mountains, are among the greatest elevations in Iceland.
The Oreefa Yokul, 6,280 feet in elevation, is the most lofty
of which any accurate measurement has been obtained.. The
celebrated volcano Hecla is more remarkable for the fre-
quency and violence of its eruptions than for its elevation,
which is only about 5,200 feet. Besides more than thirty
volcanic mountains,there exists an immense number of small
cones and craters, from which streams of melted substances
have been poured forth over the surrounding regions. Nine
volcanoes wereactiveduring the last century. Twenty-three
eruptions of Hecla are recorded. The most extensive and
devastating eruption ever experiencedin the island happened
in 1788; it proceeded from the Skaptar Yokul, a volcano (or
rather volcanic tract, having several cones) near the center of
the country. This eruption did not entirely cease for about
two years. It destroyed twenty villages and 9,000 human
beings.

New DMusical Instrument,

If into a glass tube two flames of convenient size be intro-
duced, at a distance of one third the length of the pipe,
counting from its base, these flames will vibrate in unison.
The phenomenon continues as long as the flames remain sep-
arate, but the sound ceases the moment they are brought in
contact. If the position of the flames in the tube be varied,
it is found that the sound decreases until one half the entire
length is approached.

Based on these facts, M. Kastner has constructed a new
musical instrument of a very peculiar timbre, closely resemb-
ling that of the human voice. The ‘‘ pyrophone,” as it is
termed, has three key boards;each key of which is, by sim-
ple mechanism, placed in communication with the conduit
pipes of the flames in the glas:: tubes. By pressing upon
the keys, the flames separate and sound is produced. When
the pressure is removed, it isinstantly stilled by the junction
of the flames.

©
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CoNICAL JOINT FOR IRON P1PES.—In the manufacture of
cast iron tubes, the practice has been introduced, with satis-
factory results, of turning off one end conically, and boring
out the end of the tube to which it is to be united at the
same angle, the end of one tube being thus inserted into
the other without the necessity of applying any cement, the
junction being effected in this way very readily, and the

joint being perfectly tight.
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The Hartford Steam Boiler Inspection and
Insurance Company.

The Hartford Steam Boiler Inspection and Insurance Com-
pany makes the following report of its inspections in the
month of February, 1873:

During this month, there were 855 visits of inspection
made, and 1,520 boilers examined, of which 443 were care-
fully inspected internally and externally, the boilers being
blown down and cool; 151 were tested by hydraulic pres-
sure. The number of defects in all discovered were 782,
of which 192 were regarded as dangerous. These defects
were as follows :

Furnaces out of shape, 39—8 dangerous; fractures, 76—25
dangerous ; burned plates, 52—15 dangerous ; blistered plates,
106—18 dangerous; case of deposit of sediment, 133—14
dangerous; incrustation and scale, 134—13 dangerous; exter-
nal corrosion, 60—15 dangerous; internal corrosion, 27—10
dangerous ; internal grooving, 16—12 dangerous ; water gages
defective, 29—9 dangerous; blow-out defective, 13—3 dan-
gerous; safety valves out of order and overloaded, 26—4
dangerous; pressure gages defective, 101—19 dangerous,
varying from —20 to + 20 ; boilers without gages, 1; cases
of deficiency of water, 14—10 dangerous; cases of broken
braces and stays, 24—11 dangerous; boilers condemned as
unsound and unfit for use, 18.

There were 10 boiler explosions during this month. None
of them, however, were under the care of this company:
3 were of rolling mills, 83 locomotives, 1 cotton mill, 1 flour
mill, 1 agricultural works, and 1 mill the occupation of which
we were unable to ascertain. By these explosions, 23 persons
were killed and 55 injured. We were unable to gain any
satisfactory particulars of some of these disasters. Coroner’s
juries on such occasions are not usually composed of practi-
cal men, and the verdict is generally ‘‘low water” or ‘““a
Providential visitation,” both of which may be true; but it
would be very satisfactory sometimes to those investigating
the subject of boiler explosions, and studying their cause
and cure,to be permitted to examine fragments of the explo-
ded boiler, and see if some corroded spot, broken brace or
defective safety valve, might not be made the causeof the
accident, and the responsibility thereby shifted from Provi-
dence to a mercenary steam user, who, to save (?) expense,
had employed an incompetent engineer or run a weak and
over worked boiler for months, and perhaps years, without
examination or repair. Every month of our work reveals the
grossest carelessness in the care and management of boilers,
and why they do not oftener explode is more than we

can say.
—_— -4

How the Transit of Venus will be Photographed.

The following method, devised by M. Janssen, is to be
employed in photographing the apparent contacts of Venus
with the sun’s edge. The sensitive plate of the apparatus
is in the form of a disk, fixed upon a plane which rotates on
an axis parallel to that of the telescope. The disk is eccen-
tric, so that the images are formed near its circumference.
Before it, a second disk forming a screen is arranged, in
which is made a small aperture in order to limit the photo-
graphic impression of the portion of the solarimage to around
the locality where the contacts take place. The circular
plate which carries the sensitized material is toothed and
placed in communication with a small escupement apparatus
actuated by an electric current. At each second the pendu-
lum of a clock interrupts the current, the plate turns ahead
one tooth and thus disposes, under the hole in the screen, a
blank part of the negative for another impression. If, there-
fore, the disk has 180 teeth, the plate will receive 180 images
of the solar edge. The photography can thus be begun a
minute and a half before the presumed instant of contact;
then when the series relating to the first contact is obtained,
the sensitive plate is withdrawn and replaced by another
which gives the second contact and so on for the four. The
plates are afterwards examined at leisure with the micro-
scope.

PP
*

Cornell University,

The annual report of the President and Register of Cornell
University furnishes a gratifying exhibit of the rapid and
substantial growth of that institution. There are at present
five hundred students, and the faculty consists of forty pro-
fessors and instructors. We note the erection of a college
of mechanical engineering, provided with machine shop and
all accessories through the munificence of Mr, Hiram Sibley
of Rochester. The college library ranksthird in size, and
second in value, of those 6f its kind in the country. The
university now comprises five large buildings of stone, three
of brick and two of wood, constructed almost entirely by the
aid of money, aggregating $1,400,000, donated by friends.
The regulations of the institution state that its benefits are
open to all, but only students resident in the State of New
York receive free instruction. It is not a manual labor
school though opportunities are offered for work,but employ-
ment is not guaranteed to any student. It is stated that a
limited number of good practical machinists, who have al-
ready a sound English education, who wish to become thor-
oughly scientific master mechanics, may be able to do some-
thing toward their own support by making models of instru-
ments, apparatus, etc., for the museum in the new machine
shop. This requires skilled labor and a good knowledge of
the use of tools.

NEw York CrITY is supplied with early vegetables from
the Bermuda Islands. New potatoes are found in our mar-
ket from the above locality in February. Strawberries from:
Charleston, S. C., are now selling here for $2.50 per quart
green peas from Florida, $8 per barrel; hot house cucum-
bers, $5 a doen ; Bermuda new potatoes, $10 a barrel.
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THE TAY BRIDGE.

We are indebted to the Engineer for the accompanying il-
lustrations, representing operationsin the construction of
one of the greatest civil engineering works ever undertaken
The bridge, which will be the largest iron
structure of its class in the world, will cross the Tay river,
in Scotland, about one and a quarter miles west of Dundee,

in Great Britain.

bringing the great coalfields
of Fifeshire into direct com-
munication with that city,
and adding much to its im-
portance as a shipping port.

The total length of the
bridge, from shore to shore,
is 10,320 feet. Commencing
from the south, or Fifeside,
there will be three spans of
60 feet, two of 70 feet, twen-
ty-two of 120 feet, fourteen
of 200 feet, sixteen of 120
feet, twenty-five of 66 feet,
one of 160 feet, and six of
27 feet. The first three spans
(60 feet), south side, are on
a descending gradient of 1
in 100, the two 80 feet spans
are level; the bridge then
rises with a gradient of 1in
353 to the center of the 200
feet spans. It again de-
gcends with a gradient of 1
in 7356 to the north shore,
passing at a hight of about
48 feet over Magdalen Point
and the esplanade now be-
ing constructed.

Thebridge thus comprises
eighty-nine spans, and at the
commencement on the south
side the rails are 78 feet
above high water, running
over the tops of the girders
ag far as the 200 feet spans
which cross the navigable
channel of the river.

The greater part of the
piers are built of brick, va-
rying in diameter from-6 feet
to 15 feet.

The method of building
the piers and sinking them
to the foundation is carried
out in a novel manner, and
specially adapted to rivers
having strong currents, and
with little soil overlying the
rocky bed—which here in
one case did not exceed 4
feet—prohibiting the use of
timber staging, as heretotore
usged for such structures.

The piers are first built up
to the hight of 15 feetonthe
foreshore on a temporary
basis of concrete; the gird-
ers, carried by the pontoons
shown, are floated over the
pier, and with the falling
tide are left hanging to the
pier by brackets, the pon-
toons being floated away
and moored in the harbor.
The pier is then built up to
such a hightthat, when rest-
ing on the bottom in its per-
manent position, the top will
be above low water. The
girders, on which are rest-
ing the hydraulic rams for
lowering the pier, are then
connected to the wrought
iron lowering links with the
base of the pier. The pon-
toons arefloated underneath
the girders, and the whole
pier floated from its tempo-
rary resting place at high
water and towed out to its
permanent position.

The caisson piers are
formed by combining the
two cylinders into one base,
having long straight sides
with circular ends. This
basge is provided with verti-
cal suspending barsto which
are connected a pair of bal-
ancing crosshead plates by

a central bolt; the hydraulic rams are similarly provided
with crosshead plates, andthe upper and lower sets are con-
nected with the wrought iron links already mentioned. The
hydraulic rams have a strokeof 12 inches, and the links pass
through slotted holes in their bages.

posed of wrought iron bars.

holes in the links, and resting in bearings provided on the
The whole mass is then towed out at
high water to its place, the pier being then submerged to the
The pontoons are securely anchored,
and the lowering commenced. To begin lowering, the cross-
heads on the rams are connected by pins with the links at
The hydraulic force pump—of which

the bases of the rams.

extent of 8 feet only.

the top of the stroke.
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SINKING THE CAISSONS OF THE TAY BRIDGE.

These links are com
In the first place the weight
of the pler is carried out on steel pins passed through the

there is one on each pontoon—with a few strokes raises the
pier about % inch, so that the weight is no longer on the steel
pins; they are then drawn out and placed in the link holes
1 foot higher up; by means of a suitable arrangement of
cocks the water is let out of the rams, first on one side then
on the other, and the pler lowered until the steel pins again
The crossheads are then disconnect-

rest on their bearings.
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ed, and the rams pumped up again to the top of the stroke
Links, which are 4 feet long, are added as the lowering pro
ceeds, and the whole apparatus is under such control tha
the time taken in lowering 1 foot is only 4% minutes. In
the diagram the ram is at half its stroke downwards.

The heaviest piers floated out weighed 145 tuns, and were
lowered by six hydraulic rams.

The lowering takes place

during the ebb tide, and a
little before low water the
pier is grounded—the exact
position having been ascer-
tained by sighting lines from
the shore, and a measuring
chain from the last pier.
During the last half hour of
the ebb tide the pier resting
on the bottom of the river
is carefully watched with a
spirit level, and any tenden-
cy to sink into the bed of
the river unequally is
checked by the hydraulic
rams being pumped up on
the lower side of the pier
until the settlement is equal.
When the pier has fairly
settled, the links are dis-
connected above water and
the pontoons floated away,
the links being recovered
by a diver.

The construction of the
double or combined piers is
represented in our engrav-
ing, giving half elevation
and half vertical section,
showing the men excavating
the foundation. “A wrought
iron base, 8 feet high, 22
feet 7 inches long, and 10
feet 6 inches wide, with flat
sides and circular ends, is
laid on a concrete founda-
tion on the foreshore, dry at
low water. This is sur-
mounted by a conical cast
iron five feet length, pro-
vided with a broad top
flange 2 feet 6 inches wide.
This forms the working
chamber during the time of
sinking the pier. On the
broad flange the brick work
is carried up in two circular
towers, 9 feet 6 inches in
diameter, surrounded with
cast iron cylinders of £ inch
metal in four segments,
each tower having a shaft
left open 4 feet in diameter
in its center. The brick
work is carried up inside
the cast iron caissons, a
space of 2 inches being left
between the brick work and
the castings, which is filled
in with cement grout, the
castings being carried up to
low water level. After the
piers are in position, tempo-
rary cast and wrought iron
caissons are put on to about
6 feet above high water, the
brick work being also car-
ried up until sufficient
weight is obtained to pre-
vent the pier floating when
filled withairduring sinking
to its permanent founda-
tion. Two air bells are
fixed, as shown, on top of
the caissons, with pumps
and engines attached. Air
is pumped into the pier un-
til the bed of the river is
dry inside, and the excava-
tion is carried out in the or-
dinary manner, the soil be-
ing sent up to the top
through lock shoots in the.
air bells. The man shown
in the section of the bell
operates the soil shoot on
the inside, it being closed
by a door inside and out
gide. These air bells, hav-
ing to be shifted from pier
to pier by a crane working

on a barge, were designed by the contractors speclally for

the work. Lightness being a great object, they are, with
the exception of the doors and shoots, made of wrought iron,
and have answered the purpose admirably, each bell, with
its accompanying boiler and engine, weighing only six tuns,

It will be noticed that the 3 feet wrought iron and 5 feet cast
iron lengths are hollow, making a working chamber 8 feey
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high, sufficient for twelve men to work. As soon as the pier
is sunk to its permanent foundation, concrete, in the propor-
tion of one of cement to four of broken stone and sand, is
gent in under air pressure, filling the work chamber, the
flanges carrying the brick work being carefully packed and
run in with cement concrete. The shafts are then filled up,
the air bells and temporary caissons removed, and the brick
work carried up to about 63 feet above high water level. It
will be noticed that the two circular shafts are connected
with an arched passage immediately above the working
chamber, this being provided. to give room for packing the
concrete under the broad flanges. During the progress of
the pier downwards it is steadied by means of two hydraulic

oxalic acid, perchloride of iron and water. Under the influ-
ence of the rays, the perchloride was decomposed and became
protochloride; the chlorine, set at liberty, combined with
the hydrogen of the water to form hydrochloric acid; and
the oxygen of the water, uniting with the oxalic acid, trans-
formed it into carbonic acid, which was disengaged. The
quantity of carbonic acid thus given off is proportional to the
intensity of thelight, and serves as its measure. The diffi-
culty was, however, to determine accurately the amount of
carbonicacid without havingrecourse to mercurial apparatus,
very expensive and hard to manage. M. Marchand hasfound,
however, and Les Mondes terms it a great discovery in prac-

tical chemistry, that, for the determination of the carbonic

that it may be utilized or suggest a similar or better plan
for defending our Western settlers against Indian depreda-
tions.

The idea is well explained by our engraving. Two farm-
ers, for instauce, are breaking up the prairie soil preparatory
to planting their first crop. They are surprised by Indians,
who, probably, having justreceived a new supply of ammu-
nition from Washington, are bent on testing the quality of
the same by robbing and murdering such citizens of the
United States as may be in the neighborhood.

Naturally, the first thought of the hardy pioneers would
be judicious retreat, and such a course they would undoubt-
edly adopt were they not fortunately provided with the can-

,

Y
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FLOATING THE PIERS OF THE TAY BRIDGE INTO POSITION.

telescopic legs. These are placed on the south side. From
the last pier finished, heavy chains. are connected with the
pier being sunk, which, with the hydraulic legs, effectually
steady it during sinking. The superstructure consists of
lattice girders continuousover four spans, each set being
provided with its own fixed and expansion bearings.

The brick workis built with Portland cement, in the pro-
portion of 6ne of cement to one of sand; and such is the
its strength that, after a few months, those cylinders which
capsized after being floated on to the foreshore could cnly
be broken up by blasting.

There will be used in tke construction of the bridge 3,600
tuns of wrought iron work, 2,600 tuns of cast iron work,
35,000 cubic yards of brick work, 87,845 cubic feet of tim-
ber, etc.

The construction is being carried out from the designs of
Mr. Thomas Bouch, M. I. C. E,, of Edinburgh. The whole
of the work was undertaken by Messrs. C. de Bergue & Co.,
of London, Manchester, and Cardiff.

P
L 4

The Utilization of Coal Dust.

Dr. J. R. Hays, of Washington, D. C., has recently pub-
lished a paper on a means of using up the dust coal which
lies in heaps near the shafts of most coal pits. He mixes the
coal dust with clay and coal tar, and estimates that the cost
of these, together with labor, will not exceed $1.00 per tun;
and if the waste coal can be delivered in the cities at $2.00
per tun, a fuel of great excellence can be easily prepared at
$3.00 per tun, which will be an economical improvement of
great importance to the poor.

Chemical Action of the Solar Rays,

M. Marchand, says Les Mondes, has just completed a long
and careful study of the chemical aetion of solar rays. He
exposed to the light a mixture of definite proportions of

acid, glycerin may be well substituted for mercury. He has
also observed that his mixture, considered as a reagent of
chemical rays, differs from the nitrate of silver in the partic-
ular that the maximum of its intensity is at the middle of
the blue, while that of the nitrate is at or near the violet.

A PATENT CENNON PLOW,
This novel idea is the invention of Messrs. French and
Fancher, of Waterloo, N. Y., and was designed at the be-

ginning of our late war, probably as a means of self-pro-
tection for farmers against raiding bands of guerillas and
bushwhackers. We publish it at the present time, thinking

© 1873 SCIENTIFIC AMERICAN, INC.

non plow. Instead of running away, therefore, they coolly
unhitch their horses, load the hollow metal plow beams with
a charge of canister, scrap iron, old nails, pebbles, etc., drop
a little loose powder in the venis, light their pipes, and seat
themselves at the rear of their implements to await the ar-
rival of the unsuspecting ‘“Los.” The latter gentry, ad-
vancingwith the prospect of two easily obtained scalps, are
suddenly astonished by a metallic hailstorm, which con-
tinues until they recollect a pressing engagement in another
vicinity, and find it to their interest to defer their present
operations until some more convenient time.

Protecting Iron,

Cast iron water pipes and other articles may be preserved
by covering inside and out with pitch,heated to 300° Fahren-
heit and kept at this point during the dipping. As the ma.-
terial deteriorates after a number of pipes have been dipped,
fresh pitch is frequently added, and at least eight per cent
of heavy linseed oil put to it daily ; the vessel is also entirely
emptied of the pitch and refilled with fresh material, as
often as is necessary to insure the perfection of the process.
Each casting is kept immersed from thirty to forty-five min-
utes, or until it attains a temperature of 300°. After the
bath is completed,the castings are removed and placed to drip
in such a position that the thickness of the varnish will
be uniform. It is essential that the coating be tenacious
when cold, and not brittle or disposed to scale off. Tha
pitch or varnish is made frem coal tar, distilled until all the
naphtha is removed, the material deodorized, and the pitch
like wax or very thick molasses.

LEPROSY still prevails to an alarming extent in the Band.
wich Islands. The doctors can find no remedy. The lepers
are isoleted and live in large communities by themselves,
under rigid laws of exclusion from other mortals,
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ASTRONOMICAL NOTES.
OBSERVATORY OF VASSAR COLLEGE.

For the computations, which are only approximate, in the
following notes, and for much of the information, I am in-
debted to students. M. M.

Thermometer.

The highest recorded thermometer at-2 P. M. (up to this
date, April 20) is 61° on the 8th and 11th.

The dandelion was first seen in this locality on the 8th, the
crocus on the 9th, hepatica on the 13th, and blood-root on
the 19th.

Auroras,

The aurora was noticed on the 16th, 19th, and 20th of
April.

Meteors,

Meteors were unusually frequent on March 28th. One was
reported at 7Th. 15m. It was bright enough to attract the at-
tention of a person who was reading by gaslight. Others,
iess marked, were reported between 7 and 8 P. M. Meteors
were also reported on March 31st.

Sun Spots,

On March 17th and 27th, the spots on the sun could be seen
with the naked eye.

Positions of Planets for May, 1873.
Mercury.

On May 1st Mercury rises a littleafter 4 A. M., and sets at
about half past four in the afternoon. It is at its greatest
elongation from the sun on May 3d, and should be looked for
before sunrise. On the 31st Mercury rises at 8h. 58m. and

sets at 6h. 30m.
Venus,

On the 1st Venus southsonly 16 minutes after the sun, but,
being in high northern declination, does not set until about
7h. 40m. P. M.

On the 31st it souths before the sun and sets at 4h. 31m.
P. M., so that it mustbe looked for in the morning. It rises
at that time about 8 in the morning.

At this time (April 20th) Venus appears as a very narrow
crescent, which can be seen with a field glass.

Mars,

Mars, with its red light, is becoming a conspicuous object
in the east during the evening. It rises on the 1st at 6h.
20m. and sets at 4h. 47m. the next morning.

On the 31st it rises at'8h. 46m. P. M., and sets at 2h. 24m.
the next morning. It is moving westerly among the small
stars of Virgoand Libra.

Jupiter,

On the 1st Jupiter rises at noon and sets at 1h. 54m. the
next morning. On the 31st it risés at 10h. 17m. A. M., and
sets at midnight.

On the 3d of April, Jupiter passed over its 1st and 4th sat-
ellite. Both became very dim as the planet swept toward
them ; the 4th, which is usually next to the largest, appear-
ing no larger than the second.

Saturn,

Saturn is above the horizcn only nine hours and a half. It
rises on the 1st a few minutes before one in the morning and
set about half past ten in the forenoon.

On the 31st it rises at 10h. 54m. P. M., and sets at 8h.
24m. the next morning.

Saturn is moving among the stars of Capricornus on the
1st, but becomes stationary on the 12th. It moves among
the stars easterly before the 12th and westerly after that

date.
Uranus,

Uranus rises on the 1st at 10h. 21m. A. M., and sets be-
fore 1h. the next morning. On the 31st it rises about half

past 8, and sets.about 11 P. M.
Neptune.

May 1st Neptune rises at 4h. 32m., and sets at about lalf
past 5 the next morning. On the 31st it rises at 2h. SSm. P.
M., and sets at 3h. 41m. of the next morning.

Progress of the Gre;t Suspension Bridge
between New York and Brooklyn,

The work on the foundations for the anchorages for the
cables has lately been commenced ; the towers on both sides
of the river are advancing towards completion. The bridge
will be supported by four cables—two outer ones and two
near the middle of the flooring.

By a cable is meant six thousand wires laid out straight
together and wound round with other wires, the whole com-
posed of galvanized tempered cast steel, having a strength
of one hundred and sixty thousand pounds per square inch.
The cables have each a diameter of sixteen inches, and go
through the tower near the top (together upholding the su-
perstructure of the main span, the aggregate weight of
which, including the cables, will be five thousand tuns), are
carried straight to the anchorage, entering the masonry at an
elevation of eighty-two feet above the river, and, after pass-
ing into the wall for twenty-five feet,form a connection with
the chains. The latter, consisting of cast steel bars, thir-
teen feet long and ten inches wide by one and a half inches
thick, go through the masonry in a curved line, and are
fastened to the anchor plates at the base.

The four anchor plates are to be laid side by side at the
base of the anchorage, imbedded in the masonry. One of
them was lately finished.

The plate weighs twenty-three tuns, and is of a singular
shape. It is seventeen.feet and a half by sixteen feet over
all, with sixteen radial arms extending from a solid center.
In this center piece are eighteen openings through which the
links pass, connected with the four cables spanning the river,
and the wire work suspended from them will weigh not
less than five thousand tuns. The links are held in each
anchor plate by two massive iron pins.

Whitney’s Gas Carbonizer.

Our attention has recently been directed to a gas carboniz-
ihg apparatus, arranged in the form of a neat and ornamental
drop light, by the aid of which, it is claimed, a saving of half
the gas consumed will be effected, while a better illumination
will at the same time be obtained. The gas entersa carbon-
izing chamber on a stand adapted for the table, from which
it has no outlet except through the vertical, perforated walls.
In its progress through the latter it passes through fiberous
material which is impregnated with benzole, and is thus sup-
plied with sufficient carbon to materially increase its illumin-
ating power. A protecting jacket of incombustible mineral
substance surrounds the device, rendering it fireproof, and
also serves to protect the hydrecarbon from the injurious
effects of a varying temperature outside. Filling is easily
and expeditiously effected through very simple means. There
is no automatic machinery, and all glass tubes, cocks, gages,
etc., are rendered unnecessary by the compactness and sim-
plicity of the construction. Professor Doremus in a report
upon the invention states that gas companies, by its adoption
in a form adapted for meter attachments, can give the public
a light equaling from twenty to twenty-two candle power and
make dividends twenty-five per cent larger than at present.
By employing the portable form above alluded to, gas con-
sumers, it is believed, can save nearly half their present
bills. .

The drop lights are of various elegant patterns in plate
and bronze, and are so arranged that by turning a key the
gas can be changed from common to the carbonized light and
vice versd. They are manufactured under the patent of Mr.
Samuel Whitney and sold at quite moderate prices by the
New England Gas Carbonizing Company, 202 State Street,
New Haven, Conn.

Ingenious Engineering.

During the construction of the bridge at Kuilenborg, Hol-
land, says the Chronique de I’ Industrie, one of the principal
traverses, some 465 feet in length, was placed aboutone inch
too far on the piles. This error was rectified in a very in-
genious manner. The expansion of the mass of metal was
exactly .0394 inches per Fahrenheit degree. At the locality
of the work the difference between the temperature of the at-
mosphere by day and by night was 25° Fah. In the morn-
ing the too far advanced end of the traverse was securely
bolted down, when during the day the heat of the sun ex-
panded the metal so that the free extremity advanced ‘985 of
an inch. Then at night the latter end was fastened and the
contraction caused a like movement of the opposite free ex-
tremity. This operation, twice repeated, brought the tra-
verse into its proper position.

-
Temperatures at which Calsareous Salts are
Deposited.

The temperatures at which calcareous matters are precip-

itated in boiler waters are as fellows:

Carbonates of lime, between......... . 1762 and 2480 Fahr.
Sulphates of lime,between. ........... 2840 and 4240 Fahr.
Chlorides of magnesium, between..... 2120 and 257. Fahr.
Chlorides of sodium, between......... 3240 and 3640 Fahr.

In order to free water from these salts,it must consequent-

ly be heated to the above temperatures.
°

MR. CHARLES STODDER writes to explain that when he
stated, on page 194 of our current volume, that there was no
chemical test for distinguishing flax from cotton, he referred
to strictly chemical tests or analysis. The test by dyeing,
described by Mr. H. M. Wilder on page 261, was well known
to Mr. Stodder when he wrote the first letter.

-

ALL new subscriptions to the SCIENTIFIC AMERICAN will
be commenced with the number issued in the week the
names are received at this office, unless back numbers are
ordered. All the numbers back to January 1st may be had,
and subscriptions entered from that date if desired.

&
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THE Springfield Republican records the death of Rev. P.
Shehan, at Hinsdale, Mass., from poison by arsenic, derived
from the wall paper of the sleeping apartment of the de-
ceased. The paper was tinted with Paris green. The use
of arsenical colors for such purposes should be by law pro-
hibited.

NEw METAL BaND.—For use in collieries, suspension
bridges, and for other purposes instead of wire rope, Messrs.
Scott, of England, have recently patented a band composed
of two or more layers of flat steel, charcoal iron, or other
metal, of a suitable thickness and breadth. The layers are
each made in one piece and are joined together by brazing,
welding, or riveting.

«®
L 4

A. K. says: I would not do without your paper for twice
its cost now, and I consider that I have lost a great degl by
not taking it before.

DECISIONS OF THE COURTS.

United States Circuit Court===Southern District o.
New York,
HORSFORD’S PATENT PHOSPHORIC ACID.
THE RUMFORD CHEMICAL WORKS ?8. JOHN E. LAUER.—SAME ¥8. JOHN
HECKER ¢t al.

The suit of the Rumford Chemical Worke vs. John E. Lauer was a suit in
equity, brought by the Rumford Chemical Works, a Rhode Island corpora-
tion, founded on reissued letters patent granted to tlLe plaintiffs June 9,
1868, for an *‘ improvementin pulverulent acid tor use in the preparation of
soda powders, farinaceous food, and for other purposes,” as assignees of
the alleged inventor, Eben N. Horsford. The or. ginal patent was Evauted
to Horsford April 22, 1856, and wasreissued to the plaintiffs May 7, 1867, and
reissued to them a second time June 9, 1868. The infringement alleged in
the bill was the making and selling by the defendant of pulverulent acid, in
infringement of sald reissued patent of 1868.*

. The defenses set up were that Horsford was not the original and first in-
ventor of anything which had been made and sold by the defendant, and
that the defendant had not infringed the patent. On the question of nov-
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elty, the defendant undertook to establish that Horsford wasnot the origi-
nal and fir st inventor of a pulverulent acid phosphate of lime suitable tn
be used with bicarbonate of soda, as a substitute tor ferment orleaven,. .
the preparation of farinaceous food ; and that an acid phosphate possess-
ing all the properties and qualities of the acid phosphate described in the
plaintiff’s }I)‘atent was known in the arts prior to the date of Horsford’s in-
vention. The article relied on by the defendant asantedating Horsford’s
g,g:iibvévgls \\;kﬁatgvasdk]gowkn afs (t)t}l)e t 1rte')e f%urihs phlrés hate of Berzelius, de-
n the Han 00k o emistr, €eopo melin, volume 3, pa;
195, published in 1846.* ¥ byeop ’ page

The conclusion was that the bill must be dismissed.

Before a decree was siﬁued or entered on such decision a motion was
made, on the part of the plaintiffs,to open the proofs in the case for further
testimony and for a reargument. The ground of the motion was that two
of the chemical experts for the plaintiffs did not, in preparing specimens
which they produced as specimens of the three fourths phosphate of Ber-
zelius, follow the process of manufacture described in the pul?llc works re-
ferred to, in that such specimens differed in_chemical composition from
such three fourths phosphate, and that they boiled the solutions they em-
ployed. It was also urged that a three fourths phosphate fulfilling the for-
mula of Berzelius could be produced v ;thout the use of heat,and had been
80 produced by the plaintiffs’ expert, and was, when so produced, practical-
ly inert and useless as a constituent of a baking powder. The court held
thatthat branch of the case had not been fully developed in the testimony
taken for the hearing; that the questionas to the effect ot using heat in the
process had not been gone into to the extent which seemed desirable; that
the question as ‘o whether the substance produced as the three fourths
phosphate was made by the process of Berzelius was a vital question in the
case; and that both partiesoughtto be allowed to take further testimony
as to the novelty of what was covered biv the firs; and second claims of the
glaintiﬁ‘s patent, as affected by the descriptions in the public works referred

0, the cage to be then heard on the testimony already taken and on the
new proofs tobe taken.

The case now came on to be reheard.

BLATCHFORD, Judge:

*A large mass of further testimony has been taken on all the points in-
volvedin the cause, and it has been reargued.*

The process of the plaintiffs’specification is fully anticipated by the de-
scription of Lawes’ process of makinga dry superphosphate, whichwas not
before the court on a former hearing. Thé Lawes process was published in
England in 1845, in anarticle in volume 5 of the Journal of the Royal Agri-
oultur al Society gf FEngland, entitled,* On the action and applicationof
dissolved bones.” The article says: ‘“ Where calcined bones are used, ow -
ing to their containin§ merely the earthy portions of the bones, and to
thgirl_)ein%so easily dissolved, a dry superphosphate may be formed » For
eﬂectm% this Mr. Lawes gives the following excellent and simple directions
tor making this superphosphate:

‘““Calcined bones are to be reduced,by grinding, to a very fine powder, and
placedin aniron pan with an equai weight of water (a cast iron trough
such as are sold for holding water for cattle will do). A man with aspade
must mix the bone with the water until every portion is wet. While the
man i8 stirring an assistant empties at once into the pan sulphuric acid,
sixty parts,by weight, to every one hundred parts of bone. Theacid is
poured inat once,and not in a thin stream, as commonly recommended.
The stirring is continued for about three minutes, and theé material is then
thrown out. ithfourcommonfarm laborers and two pans 1 have mixed
two tuns in oneday. Thelargerthe heap that is niade the more perfect the
decomposition, as the heap remains intensely hct fora long time. It is
necessary to gpread the superphosphate out to the air for a few days, thatit
may become dry.’

Theevidence shows that the Lawes process is the same as that of the
plaintiffs’patent. Ineach groundcalcined bones are mixed with waterand
sulphuric acid, the groper chemicalaction and decomposition are allowed
to take place, and theresultis adry product,capable ot being pulverized.*

The processes being the same, the natural conclusion would be that the
products would be substantially alike. The evidence is to that effect. It
shows that the product of the Lawes process, as described, is to all praeti-
cal intents and purposes the same thing as the product of the pluintifis’ pro-
cess, and capable ot being used for the purposes set forth in the specitica-
tion of the plaintiffs’patent.*

‘the first two claims of the plaintiffs’ patent are, therefore, anticipated
by the Lawes process and product. This conclusion makes it unnecessary
to consider any of the other matters discussed on the question of novelty.*

Bill dismissed with costs.

At the same time with the foregoing case the case of the same plaintiffs
against John Heeker and George V. Hecker,founded on the same patent,
was heard, being argued by the same counsel.

BLATCHFORD, Judge:

The patentinvolved in this case is the same one sued on in the case
brought by the same plaintiffs against Lauer, justdecided. The present de-
fendants are charged with infringing all four ot the claims of the patent.
The first two are disposed of by the decision in the case against Lauer.

The third and fourthclaims are as follows:

8. Iclaim the mixing in the grepamtlop of farinaceous food, with flour,
of a powder or powders, such as described, consisting of ingredients of
which phosphoric acid or acid phosphates and alkaline carbonates are the
active a%ents. for the purpose of liberating carbonic acid, as described,
when subjected to moistureor heat,or both.

4. The use of phosphoric acid or acid phosphates, when employed with al-
kaline carbonates, as a substitute for ferment or leaven, in the preparation
of farinaceous focd.

T'he proper construction of the thirdclaim is that it claims the mixing of
the acid and the alkali with the flour, in a dry state, and stopping at that
point, without a})plying moisture or heat. In other words, it claims the
preparing of self raising flour contmmn% the powder or powders named in
the claim, and requiring merely the application of moisture or heat to en-
able it to be leavened. Against the novelty of this claim the defendants
set up a patent granted by the United States May 1, 1849, to John Fowler,
assignee of Henry Jones, the inventor. The specification of the Fowler
patent says that the invention covered by it consists ‘“in the adding to a
certain weight of flour such quantities of alkalines and acids, sugar,and
salt, as shall, by the addition of water only, enable such preparedflour to
be manufactured into bread,etc., without the use of fermenting matter.”*

In view of the Fowler patent it is impossible to see any patent:zble nov
elty in the thirdclaim of the plaintiffs’ patent. The prepared flour made
with theingredients named in said claim contains the phosphoric acid, or
the acid phosphate, a8 a mere equivalent for the tartaric acid of Fowler’s

repared flour; as much 80 as a screw or a lever is a mechanical equivalent

orapulley. Any pulverulent acid capabie, on the application or heat or
moisture, of liberating carbonic acid to make the dough porous, is, in the
prepared flour, the equivalent of sny other pulverulent acid having the
like capacity,so far asregards such prepared flour, before heat or moisture
isapplied. Everything of substaniive patentable invention in regard to
prepared flour as composed of an acidin dry powder and an alkaline carbo-
nate in dry powder mixed with drﬁﬂour is found in the patent of Fowler.
Especially is this 8o in regara to the plaintiffs’ patent, in view of the fact
that the specification of that patent discloses no mode of practically mix-
ing the ingredients composing the self-raising flour, but merely states that
the acid ““ may be mixed with flour and bicarbonate of soda > as’a substitute
for cream tartar and tartaric acid “in the practical preparation of self-
raising flour.”

The fourth claim is a claim to the use of the acid and analkaline carbo-
nate, as a substitute for ferment in leaven, in the preparation of farina-
ceous food. Thisisa claim to the actual use of such acid and alkaliin ma-
king raised dough. Nothingis shown which anticipates this claim, and the
invention covered by it is patentable. Horsford was the first to use phos-
phoricacid or an acid phosphate for the purpose. It required experiment
and invention to find out whether phosphoric acid could be used in place of
tartaric acid practically and successfully,and with satety to health., As it
is admitted and proved that the defendants have used what is substantizl-
1y the same &cid described in the plaintifi'’ patent, mixed with an alkaline
carbonate, as a substitute for leaven, inmakingbread from flour, they have
infringed the fourth claim of that patent, and there must be a decree for
the plaintifis for an account of profits as to that claim. The question of
costs reserved.*

Whether such infringement has taken place solely by a use of what is
named in the fourth claim irrespective of any selling by the defendants of
the mixture claimed in thethirdclaim, or whether such infringement has
taken place, also, through sales by the defendants of such mixture, in con-
nection with the use of it by the vendees under the fourth claim, will be a
question to arise on evidence to be given on the accounting asto the facts
attending such sales, in connection with the use by the vendees of the

things sold..
mgumdehiling and Clarence A, Seward, for the plaintifis.
Charles M. Kelter,forthe defendant.

United States Circuit Court=-=District of Michigan,
PATENT RAILWAY HAND CAR.—HENRY L. BROWN 0$. JAMES D. HINKLEY AND
HIRAM F. COLE.

.

Motion for a preliminary injunction to restrain an alleged infringement of
a patent right on the bill'of complaint and accompanying affidavits. The
bill alleges that the invention in question is a new and useful improvement
in hand cars for railroads, and that a patent therefor was duly issued to the
complain*ant September 7,1869, and was reissued in two divisions February
11, 1878,

LONGYEAR, J.:

The original patent having been surrendered and canceled,all rights under
it have ceased, except as they are secured by the reissued lga.tent. Moffit vs.
Gaar €t al., 1 Fish, patent case, 610. Our attention, must, therefore, be con-
fined to the reissued patent.

In order to ascertain what it is that is patented, we look to the claim.
Looking at the claims accompanying both divisions of the reissued patent,
we find that it covers (as did the original) combinations only, no one or
more elements of whichare claimed or patented asnew. Itisawellsettled
rule of law, which does not need citation of authorities to prove, that the
use of any number of the elements of a patented combination less than the
whole, or their ecgnvalents, or what is substantially the same thing, is no
infringement. The use of two driving wheels of unequal size in_the com-
bination covered by division A of the reissued patent is a material element,
and thosebeingomitted in the combination used by defendants, and nothing
being substituted for them which can produce the sameresult, there is clear-
1y no infringement of said division A made out by the bill. On the contra-
ry, any such presumption isrebutted by the express allegations of the bill.

’fhe%ill does however show,prima facie, at least, an infringement of the
combination covered by division B of the reissued patent. But here we
meet insurmountable obstacles to granting the relief by injunction in the
present posture of affairs. 'The combination covered by divisior B was not
covered by the original patent; therefore the complainant’srights and rem-
edies as to itdaie only from the date of the reissue. As to it complainant
is in no better position than if the reissue was an original patent instead.
Poppenhusen vs. Falke, 2 Fish Pat. Cas., 181. i

'o entitle a patentee to the extraordinary writ of injunction it is not suffi-
cient for him merely to show his patent and an infringement of it. His
right must be further substantiated in one of two ways: First, by a posses-
sion accompanied by an actual use and enjoyment of it for a sufficient
length of time to afferd areasonablepresumptionot the acquiescence of the
pub%ic in its validity ; or,8econd, by a judgment in his favorina trial at law.
Thelatter, however, s nevernecessary where the formerexists ; but Lunder-
stand it to be essential in all cases that there should be a trial at law in the
absence of such use and enjoyment. This has been the rule in England for
more than a century, and it hasalways been the rulein the United States. *

In this case the patent has not beenissued quite two montbs,and confess-
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edly complainant has put his rights under it to no use whatever, even durin,
that short time, and there has been no trial at law. I do not thinka wel
considered case can be found in the books where a preliminary injunction
has been granted under such circumstances. *

The motion for a preliminary injunctiown is denied, with costs of the mo-
tion to the defendants.

Mr.Millard, for complainant.

Mr. Hunt,for defendants.

NEW BOOKS AND PUBLICATIONS.

NoTeEs oN THE FIRST BOoOK OF BENSON’S GEOMETRY. By
Lawrence S. Benson. New York: James S. Burnton,
149 Grand Street.

This author is a circle squarer, with at least the usual amount of self-
possession: and he devotes as much space to quibbling on Euclid’s defini-
tions as Euclid does to his first ten or twelve propositions, which have laid
the foundation, for all time, of the science of geometry.

CosMICAL AND MOLECULAR HARMONIES. By Pliny Earle
Chase, M.A., Professor of Physics in Haverford College.

The author of this pamphlet discourses on a universal cosmical law. He
claimstohave found a connection between the wave length of sounds of the
highest pitch and those of light, thus establishing a comparable relation
between acoustic vibration and the prismatic spectrum.

PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES.
Volume IV., part 5. Published by the Academy, San
Francisco, Cal.

This issue completes the published transactions of the society for the year
1872. The Academy is doing good work in making thorough investigation
into the geology, topography, and physical character of our extreme West-
ern States, and exhibits a zeal in the cause that has already been repaid by
discoveries of value to science. The zodlogy, botany, conchology, and
archeeology of California are being examined in detail by the Academy,
and its labors will probably soon complete a natural history of the State,
unprecedented in its extent and accuracy.

VIEWS OF NATURE, AND OF THE ELEMENTS, FORCES AND
PHENOMENA OF NATURE AND OF MIND. By Ezra C.
Seaman. New York: Scribner, Armstrong & Co.. 654
Broadway.

This is a little volume of reflections on the cosmical and vital phenomena
of the natural world. Its salient point is doubt of the truth of the vibratory
theory of heat, and an assumption or presumption that ¢ caloric is an ele-
ment,” ¢ a subtile fluid,” which ¢ permeates everything and combines chem-
ically with nothing.” These few phrases will serve to characterize the
book and the author, and the courage with which he does battle with Joule,
Mayer, Tyndall, and other philosophers.

GEOLOGICAL REPORT OF NEW JERSEY.

Professor Cook, State Geologist of New Jersey, favors us with his annual
report for 1872. The mineral resources of the State are succinctly described
in this report, and many valuable suggestions as to the best mode of devel-
oping them are given. Professor Cook has the happy faculty of presenting
a large amount of information in a very condensed form.

THE AMERICAN GRAINER’S HAND Book: A Popular and
Practical Treatise on the Art of Imitating Colored and
Fancy Woods ; with Examples and Illustrations, both in
Oil and Distemper. New York: John W. Masury & Son,
111 Fulton Street.

This is an elegant little volume c¢f practical and sound information, pub-
lished by a irm well known in the special industry whereof it treats. It is
illustrated with specimens beautifully printed in colors, representing viv-
idly the successful treatment of wood by a skillful grainer. Itis a complete
and trustworthy manual, and deserves to be read by every one practically
interested in the art.

FIrsT STUDIES IN DRAWING: Drawings for Little Folks;
Drawings of Cottages ; Drawings of Heads, Animals, etc.;
Drawings of Landscapes. By Benjamin F. Coe, Teacher
of Drawing. New York: John Wiley & Son, 15 Astor
Place.

‘We have here five series of drawing lessons, progressively arranged, for
the use of beginners and aft:rwards for more advanced pupils. The copies
are admirably drawn and printed, and areaccompanied by excellent instruc
tion as to materials and manipulation. The publication is sure to be found
useful to many teachers and students.

Inventions Patented in England by Americans,
[Compiled from the Commissioners of Patents’ Journal.]
From April {4 to April 9, 1873, inclusive.
ELEVATOR.—C. Du Bois, Fishkill Landing,N. Y.
MONITOR VESSEL.—L.Goddu, Mass.
PRINTING TYPE, ETC.—W. Shaw, Hollister, Cal.
RAILWAY CARRIAGE, ETC.—W. D’A. Mann (of Mobile, Ala.), London, Eng.
SEWING MACHINE.—J. H. Mooney, C. C. Comstock, Providence, R, I.

Kecent Dnevican and Soreign Latents.

Method of Flash Signaling by Reflected Light.

Martin M. Kenney, Travis, Texas.—The invention consists in a mirror sus-
ceptible of a vertical and horizontal adjustment, and unsilvered as well as
uncovered,or one portion of its back combined with an adjustable post for
the purpose of verifying the place upon which a flash signal is to be made,
and thus enabling the party signaling to be sure that the flash or flashes will
certainly come under the observation cf the party to be signaled.

Improved Brush.

Philipp Wagner, New York city.—The invention consists in a metallic cap
disk, which prevents any ill effect from the shrinkage of the wooden ring
that holds the bristles down in the socket. It consists also in forming a rib
on the inside of the socket 80 as to cause the ferule to hold the bristles by a
lateral pressure against said rib, thus firmly retaining the bristles in place.
It also consists in applying a tapering ferule to the lower end of the handle,
to prevent the latter from becoming loose.

Improved Oyster Rake.

Isaac A. Ketcham, Breslau, N. Y.—The invention consists in making the
teeth of oysterrakes with an end-bent shank so that they can be readily re-
moved andreplaced. Itconsists alsoinmaking the rake bar with a groove
for each tooth, so that the same may be prevented from lateral movement
when at work. Italso consists in a diagonallylocated plate over each end
of the rake bar, to prevent the oysters from slipping off laterally when being
borne backwurd into the bag or net placed to receive them. It consists also
in the means employed for holding the lever gage at any position required,
and also for holding levers while the rake is being drawn in and over the
roller of the boat.

Improved Liquid Measuring Register.

Moritz Springwater, Evansville, Ind.—This invention relates to a new at_
tachment to the tubs or vessels used in distilling or brewing machines with
the object of ascertaining and indicating the exact quantity of liquor there-
in contained during any given length of time, and of thereby preventing or
at least detecting fraudulent removal or false returns to the government
revenue officers. The invention consists in the arrangement, within such a
tub or vessel, of a concealed float or swimmer, which is connected with a
locked recordingapparatus 8o as to move the same in ascending, but not du-
ring a descent. Every addition of liquor within such tub or vessel will
thus berecorded without interferingwith the free withdrawal of the liquor.

Improved Machine for Making Spool Blanks.

John T. Hawkins, Salisbury, Vt.. assignor of one half of hisrightto Geo.
R.Holt, of same pluce.—The object of the invention is to furnish an im-
proved machine adapted for turning thread spool blanks and other like ar-
ticles from a suitable piece of timber, the more important agent for effect-
ingthis result being an oscillating reciprocating carriage for supporting
and clamping the blank or bar of wood, arranged in such relation to a ro-
tating cutterhead as to carrythe wooden barup to thesame andholdit till
the spool blank is turned, and then into contact with a saw for severing the
olank from the bar; the whole mechanism being automatic, and yet adapt-

to be thrownintoand out of gear with the driving shaft.

Improved Hot Air Furnaces.

Dr. Charles L. Pierce, Natick, Mass., has taken out two patents for hot
air furnaces.—The invention in the first consists in providing a double
and perfectly uniform return draft, thereby greatly increasing the radia-
ting capacity of the furnace and distributing the heat equally over the en-
tire radiating surface. This insures great durability for the radiators
which can never be heated red hot. It also consists in so arranging
the different flues that each shall be self-cleaning. It also consists in the
arrangement of 3 dust damper, by which the accumulationsfrom the flues
areemptied into the ash pit. It also consists in making the funnel project
over the air chamber and, by its conical form, reflect the current of heated
airback upon the top of the furnace, thus more thoroughly heating said air
before it ascends to its destination. The second invention congists in a fur-
nace having anindirect draft from the top of the combination chamber down-
ward through vertical flues to a chamber below the ash pit, and passing
thence up though a smoke flue, said flue being all in the air chamber. It
also consistsin an adjustable smoke flue,adaptingthe furnace to be properly
set, no matter what may be the location which it is required to occupy in
the cellar or basement. Italso consists in the construction of the base of
the furnace so that the smoke flue may be conveniently within the air
chamber.

Improved Saw Setting Device.

Johan B. Schmid, Salem, Va.—This invention relates to a new instrument
for setting, by one motion, two, four, or more saw teeth, one half into one
side, and the remainder to the other. It consists in the application of a
series of setting plates to the jaws of a pair of tongs, the plates being late-
rally adjustable, to be used on teeth that are more or less far apart from
each other, and also in the combination of a saw teeth contracting tool
with saidtongs, the same being in form of projecting ears on the handles
of the tongs, with a screw passing through one of the ears. By means of

.this screw, the tongs can be made to close to a certain distance,to allow the

s8aw teeth to be raised more or less, and evenly, if they have been set too far
aside for any one particular object, or if they were not upset quite regula:ly,
the saw teeth being in that case drawn through between the ears.

Improved Hoisting Machine.

Ira Smith, Tomhannock, N.Y.—The object of this invention is to furnish a
cheap and simple machine forhoisting weights. A projeeting arm and brace
are connected together. The post is attacked to the side of a building or
otherfixture by hinges, so that the arm willswinglike the arm of an ordi-
nary crane. The hoisting wheel is supported by a shaft near the outer end
of thearm. The rim of this wheel is grooved, to guide the hoisting belt.
The power is applied to this belt either by hand or by means of a crank pul-
ley, to which one end of the belt may be attached. The other end of the
belt is attached to the wheel around which it is wound. A wheel is secured
on the arbor which revolves with the main wheel. A belt or rope is wound
around the latter wheel as themain wheel is revolved. A grapple is attached
to the article to be lifted. The power applied may be greally increased by
means of a crank wheel so that a small boy may raise a heavy weight. This
machine may be employed in loading and unloading carsat railroad stations
and vessels at the dock, as well as wagons at, the farmer’s door.

Improved Can Opeier.

John J. Reed, Lyons, Iowa.—This invention hasfor its object to furnish an
improved knife for opening tin cans, such as fruit cans, oyster cans, etc.
The blade is made with a sharp point, and upon its back, close to its point,
is formed a shoulder or notch. The shoulder is intended to keep the blade
from being pushed in too far when forcing the point into the can, and also
to prevent the blade from sliding forward while making the cut.

Improved Sieve for Separators.

Byron Miller and Major Miller, Lowell, Wis.—This invention relates to a
new construction of sieves for threshing machines, and is an improvement
upon the Church sieve, patented June 27, 1846. It consists in constructing
the sieve so that the tops of the perpendicular and inclined plates are
brought into the same plane, while the inclined plates are short,and the
adjacent ones in different planes.

Improved Doughnut Mold.

Georg Machlet, Newark, N. J.—Theobject of this invention is to construct
a doughnut mold, by the use of which any desired shape may be given to the
doughnuts,and the unsightly irregular form of the same be changed to a
regular one, and fancy forms be produced, such as fishes, stars, rings, or
others. The invention consists in two rims with handles, which support
the two halves of the mold, formed of suitable wire gauze. The molds are
connected by guide pins when used for baking the nuts.

Improved Marbleized Composition Stone.

Thomas Carson, Brooklyn, assignor to himself and Thomas F. Attix, of
New York city.—This invention consists in the production of mantles, table
tops, casings, panels, and the like, of composition stone er marble, with fine
marbleized surfaces imitating in appearance the variovus fine marbles with
variagated colors, the said imitation marble surfaces being applied to the
surfaces of slabs or other forms of the ordinary composition stone or
marble. It consists, chiefly,in first providing the surface to be marbleized
with any desired color for the ground color by means of a brush or other-
wise; second, immersing the surface to be marbleized in a bath of water,
whereonjanother color—that which is predominate, ground in oil and dammar
varnish, mainly the latter—is floated and broken by rapidly stirring, and
another veining color, mixed mainly with oil, is also floated and broken ;
and, lastly, removing the surface and drying the coating so applied, after
which a finishing coating of varnish may be applied to render the colors so
applied clear and distinct.

1mproved Device for Sharpening Scissors.

Thomas Halvorsen, New York city.—The object of this invention is to
furnish to tailors, seamstresses, and the publié in general, a small and con-
venient instrument which can be applied to a table or other convenient
place for sharpening of scissors and shears. It consists of the arrangement
of two flles under a certain angle, so that by introducing one blade of a pair
of scissors held in position by a strong spring, and sliding the same back
and forth, the edge is sharpened rapidly and evenly by the files.

Improved Combined Garden Hoe and Roller.

Edmond Blanchard, Poolesville, Md.—This invention has for its object to
furnish an improved tool designed for gardeners’ use, which shall be so con-
structed that it may be used for opening a furrow to receive the seed, cov-
ering the seed, and rolling the soil down upon it. The hoe part of the tool
designed for opening the furrow, trench, or drill, to receive the seed is
formed upon a bend made U shaped, and the ends of its arms are twisted or
inclined to give them the proper form for drawing in the soilfrom the sides
of the trench or furrow to cover the seeds. To the arms of the part,at a
proper distance from their ends, are rigidly attached two short arms, to the
outer ends of which are pivoted the jends of the roller, which, when the
arms are being used for covering the seed, follows in the rear of said arms
and presses down the soil upon the seed.

Improved Fire Proof Shutter.

‘Washington M. Vars, Westerly, R. .—This invention consists in a water
tank shutter, and in a water conducting cap to the window or door. The
water enters the shutter from the cap, which is opened at the top. The cap
therefore aets as a conductor to convey the water thrown against the wall
of the building into the shutter. The discharge cock being closed, the shut-
ter may be kept full during a fire. Steam will, of course, be generated, but
the water will low in by its own gravity, while the steam will escape
through the opening above. There may be holes througl: the front plate at
the top of the shutter for the discharge of the steam. The windows of the
building, therefore, instead of being the weakest and most inviting point
for the flames to enter, become the safest part.

1mproved Stop Cock.

John P. Mern, New York city.—The object of this invention is to permit
thé repair of the stop-cock spindle or stem, or its replacement when brok-
ken, without requiring the removal or elevation of the cock from or beyond
the pipe. The invention consists in fitting into the upper part of the valve
or cock a nut, into which thestem is screwed. This nutisconfined between
two outwardly projecting lips of the valve insuch manner that when the
stem is broken or requires to be repaired the nut may be turned one quarter
of a revolution, and thereby brought with its narrow side between the said
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lips, 8o that it can be lifted clear out of the same, thus permitting the bod-
{ly withdrawal from the valve of the remaining portion of the brokenstem
and its detachment from the nut. The nut,and a new orrepaired stem,may
bereplacedwitheut disturbing the valve in the pipe or withoutopeningthe
pipe.

Improved Breastpin Tongue.

Lewis H. Sondheim, New York city.—This invention consists in connect-
ing the parts of the tongue together by means of screw threads, by which
the pin is made detachable, and its full strength secured. The breast pin
tongue consists of two pieces—the pin proper, and the plate or hinge socket
piece, the latter having an eye by which it 1s jointed to the inner side of the
breastpinby a pintle pin. A screw thread is cut upon the butt end of the
pin to it the hinge socket, and the two parts are screwed together, the
screwthread of the pincuttinga thread for itself in the said hinge socket.
No heat is required in thus connecting the pin, and the parts may be sepa-
ratedat any time by unscrewing, if desired. This latter feature is not so
essential as toavoidtheuse of heat,although it is convenient to have the
pin detachable. This mode of fastening avoids the use of solder or heat
and is an effectual fastening.

Improved Locomotive Spark Arrester.

Joseph Gibbs, Opelousas, La.—The object of this invention is to provide
efficient means for arresting the sparks and dust which escape from the
smoke stacks of locomotive boilers. A hood covers nearly one half of the
top of the smoke stack, and ris2s above it two feet, more or less, with a
conical top. It consists of two semicircular recesses, the backs or walls of
whichare made partly of sheet metal and partly of wire gauze. The air
strikes the hood when the locomotive is in motion, which will force the
smoke and cinders which rise from the smoke stack into the hood. The
smoke, sparks, and dust will slide to the right and left from a centraltib,
toward the wire gauze. The sparks and dust will lodge against the pro-
jecting edges of the gauze and drop by their own gravity into the tank,
while the smoke thus purified will find its way through the wire gauze and
escape. Water is putinto the basin or tank, into which the sparks and dust
fall, the sparks being extinguished by the contact. In this manner a rail-
road train may berelieved of dust and cinders.

Improved Horse Shoe.

Isaac De Mott, Cannonsville, N. Y.—The object in this invention is to so
construct the shoes of horses and oxen, and so attach the calks thereto,
that the latter may be readily removed for sharpening or renewal with-
out removing the shoe; and it consists in the manner of fastening the
calksto the shoe. A lip isturned up from the shoe at the toe and heel, to
which the calk is doweled. Theselipsareturned so as to form angles with
the face of the shoe, and the calksare fitted to theangles and are doweled
to thelips,while the other branch of the calk is fitted to theface of the
shoe, and fastened thereto with a screw. With the lip a single doweland a
single screw is all that is required to hold the calk firmly to its place.

Improved Post Driver.

Isaac V. Adair, Romulus, N. Y.—The invention consists in improving post
drivers. Upon the wagon frame is placed a narrow frame resting on false
bolsters. The end pieces of the frame are curved on the lower edge, to
form a eradle on which the frame can vibrate laterally. Longitudinal dis-
placement is prevented by a tenon on one of the pieces entering a mortise
in the false bolster beneath. By a leverand link the rocking frame is con
pected with the reach of the wagon so that it ¢can, by such connection, be
locked at any suitable angle. This is for the purpose of bringing the ham-
mer strzight down upon the post, even if the wagon stands inclined. A
shaft or windlass is hung in a windlass frame hinged at one end and con-
nected withthespring at the other. By turning the windlass anda cam,
which i8 under a lever, by horse power or otherwise, the lever will be alter-
nately raised and dropped to have the desired effect upon the post under
the hammer. The lever can be held elevated while the post is being handled
under the hammer. The shaft of the windlass can be made to slide in the
bearings and locked by a key and unlocked when the cam is to be drawn
out from under the lever, and the operating rope rewound upon the wind-
lass.

Combined Wrench and Grappling Tool.

Simon B. Dexter, Mason City, Iowa.—This invention relates to improve-
ments in a combined pinchers and grappling tool for whichletterspatent
of the United States have been already granted, to the same inventor, the
invention consisting in the mode of connecting the shank and wedge shaped
slide withthe handle, and in the operation thereof. By turning a handlea
swivel band is turned, and a swivel and slide is moved up or down on the
shankrod. As they slide the long ends of theleversare spreadapart or
brought together and the jaws adjusted nearer together or further apart, as
may be required. Inthismannerthe jaws may be adjusted with the greatest
nicety and forced toward each other with sutficient power tomake the in-
strument valuable as a hand viseformany purposes. By suitable arrange-
ments the jaws can be made to clamp and hold an article by simply lift-
ing up the handle. By means of the swivel connection, the jaws are moved
andmade to compress withgreat force, and may be adjusted to a bolt head
ornut with the greatest precision.

Improved Grapple.

Simon B. Dexter, Mason City, Iowa.—The object of this inventionis to
provide convenient and simple means for raising or turning stones and
otherheavy bodies forbuilding or other purposes by means of derricks or
cranes; and it consists in an adjustable grappling implement in which the
jaws may be adjusted to the size of the stone or other object,as may be
required.

Improved Wagon Loader,

Jeremiah Johnson, Iowa City, Iowa.—For loading wagons, carts, and
trucks with earth in grading, digging canals, making embankments, and in
other work where large quantities of earth are to be removed fromone
place to another, the inventor proposes to dispense with thelaborious
and Inexpensive method of loading it with hand shovels, by the use of a
hoisting and dumping platform in a portable frame and with power hoist-
inggear, so arranged that he can scrape the earth on the platform by horse
scrapers, or draw it on by the scrapers and dump it: then raise the plat-
form,drive the wagon to be loaded under it, and dump the earthfrom the
platform into the wagon.

Adjustable Grain Wheel for Harvester Plattorms.

George M. Patten, Auburn, N. Y.—This invention has for its object to
furnish an improved device for connecting the supporting wheel of a har-
vester platform with said platform. An upwardly projecting flange is
formed upon the outer end of the platform. To the flange is securely bolted
an upright plate, flanged to receive the flanges formed upon the side edges
of the face of a block. Upon the face of the plate are formed sets of ratchet
teeth, the lower set pointing upward,and theupperset pointing downward.
In recesses in the opposite ends of the block are placed pawls,which are
held down upon the ratchet teeth by coiled springs. By this construction,
oneofthe pawls holds the block from moving upward, and the other holds
it from moving downward. When it is desired to move the block in either
direction, the pawl at that end of the block is raised, and a ring orcross head
pivoted to its stem is turned across the slot in the said block, which holds
the pawl away from the ratchet teeth. To the block is attached the stand-
ard of the wheel that supports the outer end of the platform, according
as it is desired to use a caster orrigid wheel. This construction enables the
platform to be conveniently raised and lowered, to adjust it as may be
required.

Impreved Children’s Swing.

‘William H. Alcorn, West Hoboken, N. J.~—This ixvention has for {ts ob-
ject to furnish a swing for children which shall be so constructed that a
child sitting upon 1its seat and pulling upon a lever can give the seat an os-
cillating movement. The invention consists of the combination of the
levers and connecting rods with the stationaryframe and with the seat or
carriage suspended by pivoted bars or cranks from said frame. To the
sides of theseat or carriage are pivoted the rearendsof the connecting
rods,theforward ends of which are pivoted to the levers, the lowe: ends
of which are pivoted to thelower forward ends of the frame. The upper
ends_of thelevers may be 8o formed as to resemble horses’ heads,and may
be provided withstraps or reins extending back to the seat so that the
child, by pulling apon the reins, may give an oscillating movement to the

seat or carriage,
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The Chargeror Insertion under this head is 81 a Line.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger Mf’g Co.,30 Cortlandt St., N.Y.

A “Two Years’ Subscriber,” Phil.,Pa. should
send his address to J. B. Fuller, 496 Cherry St., N.Y.

A Significant Fact.—Since the production
of the new Elastic Truss, which is worn with so much
comfort, and which retains the rupture secure at all
times, it is said that most of the makers of the rigid
metal Trusses have abandoned their business in despair.
The new Truss is sent by mail everywhere at a remarka-
bly reasonable price by the Elastic Truss Co., No. 683
Broadway, N.Y. City, who send full descriptive Circulars
free on application.—N. Y. Independent, April 10, 1873.

Buy Gear’s Improved Variety Moulding
Machine,Boston, Mass.

A Rare Opportunity is offered to Manufac-
turers of Agricultural Implements, to purchase the Pat-
ent and a complete Set of Patterns, including Power and
Jack,for a Small Threshing Machine, with Eighteen Ma-
chines completed and ready for work. For particulars,
address Mansfield Machine Works, Mansfield, Ohio.

A First Rate Sign-Writer wanted immedi-
ately. Steady employment can be given. Address E.
Line, Sign-writer, 83 Arcade, Rochester, N. Y.

‘Window Springs,Hammond,Lewisberry,Pa.

Key Seat Cutting Machine.T.R.Bailey & Vail.

Gear, Boston, Mass., sells Machines and Sup-
plies of all kinds.

Hydrofluoric Acid, for Etching Glass and
many other purposes. We are the largest makers in this
country. Quality guaranteed, by L. & J. W. Feucht-
wanger, 55 Cedar Street, New York.

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

I want an experienced man to sell a Valua-
ble Patent by State Right, on Shares. Address Box 113,
Norwich, Conn.

Wood workmen—Ask your Bookseller for
Richards’ Operator’s Hand Book of Wood Machinery.
65 cuts. Only $1.50.

Standard Spring Steel Machinist’s Rules,
manufactured by The Star ‘Tool Co.,Middletown, Conn.,
the oniy company that can graduate on spring steel.
Every Rule warranted. C. Vv.Sweetland, Sclling Agent,
84 Washington Street, Boston, Mass.

Agents’ names wanied. Wendell & Fran-
cis, 436 Walnut Street, Philadelphia, Pa.

Wanted—The address of parties who will
contract to cut gas retort carbon into blocks 5 ins. long,
2 ins. wide, and % of an in. thick. Address, stating
price per thousand, Leclanché Battery Co., No. 40 West
18th Street, New York.

Shaw’s Planer Bar—For Shop, County, and
State Rights, apply to T. Shaw, 913Ridge Av., Phila., Pa.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn.

Portable Steam Engines for Plantation-
Mining, Mill work, &c. Circular Saw Mills complete for
business. First class work. Simple, Strong, Guaranteed.
Best Terms. Address the Old Reliable John Cooper En-
gine Mfg. Co.,Mt. Vernon, O.

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made in the west for western
use. Extra inducements offered by Doty Manufacturing
Company, Janesville, Wis.

Stave & Shingle Machinery. T.R.Bailey &Vail.

$2,500.—I will sell two Patent Rights to
each State for $2,500. Cures Piles and Dyspepsia. Send
for Circular to Dr. L. Heins, Brunswick, Ga.

‘Wanted—A machine to whip or finish with
yarn the ends of Colored Blankets. Address Box 3667,
New York Post Office.

Monitor Leather Belting you can always
rely on. Sendfor Circular. C.W.Arny,301 Cherry st.,Phila.

3 Winn’s Pat. Improved Portable Steam
Brick Machines. Averages 40 m per day. Fully guaran-
teed. For sale cheap. John Cooper Engine Manufac-
turing Company, Mount Vernon, Ohio.

Diamonds and Carbon turned and shaped
for Philosophical and Mechanical purposes, also Gla-
zier’s Diamonds, manufactured and reset by J. Dickin-
son, 64 Nassau St., New York.

Nickel Salts and Ammonia, especially man-
ufactured for Nickel Plating, also *“ Anodes,” by L. & J.
‘W.Feuchtwanger, 55 Cedar Street, New York.

Oxide of Manganese, best quality, for Steel
and Glass Makers, Patent Dryers, etc. We are first hands
for this article. Supply any quantity at lowest rates.
L. & J. W. Feuchtwanger, 55 Cedar Street, New York.

Water Glass, Soluble Glass and Silicates
Soda and Potash—for Artificial Stone and Cements—fire,
water, damp and mildew proof. Manufactured by L. &
J. W. Feuchtwanger, 55 Cedar Street, New York.

“The Railroad Gazette, the best railroad
newspaper in the country.”—[Springfield Republican.]
Subscription $4 per year ; single numbers, 10 cents. Ad-
dress A. N.Kellogg & Co., 2 Broadway, New York.

Gauges, for Locomotives, Steam, Vacuum,
Air, an
cording Gauges—Engine Counters,Rate Gauges,and Test
Pumps. All kinds fine brass work done by The Recording
Steam Gauge Company, 91 Liberty Street, New Yoxl'k,

Large Stock second hand tools just received.
Charles Place & Co., 60 Vesey St., New York.

Buy First & Pryibil’'s Bandsaw machines,
which are more used than any other in the country.
Also, Shafting and Pulleys a specialty. 467 W. 40th St.,
New York City.

Hand Fire Engines, Price $300 to $2,000.
Also, over 800 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co., Sen-
eca Falls, N. Y., U. S. A.

Spur and Bevel Wheels and Spindles, of
great durability, cast to order by Pittsburgh Steel Cast-
ing Co. All work warranted.

The Best Smutter and Separator Combined
in America. Address M. Deal & Co., Bucyrus, Ohio.

For Re-pressing Brick Machines, apply to
Anderson Brothers, Peekskill, N. Y.

Damper Regulators and Gage Cocks—For
the best, address Murrill & Keizer, Baltimore, Md.

All Blacksmith Sho%s need a Holdin%Vise
to upset bolts by hand. J.R.Abbe,Manchester, N. H.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhoisting and conveyingmaterial by iron cable,
‘W.D.Andrews & Bro. 414 Waterst.N. Y.

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. I.B.Davis & Co.

Tool Chests, with best tools only. Send for
circular. J.T.Pratt & Co.,53 Fulton St., New York.

Boring Machine for Pulleys—no limit to
gapacity. T.R.Bailey & Vail, Lockport, N. Y.

Testing purposes—Time and Automatic Re-.

Circular Saw Mills,with Lane’s Patent Sets;
more than 1200 in operation. Send for descriptive pam-
phlet and price list. Lane, Pitkin & Brock, Montpe-
ller, Vermont.

Tree Pruners and Saw Mill Tools, improve-
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y.

Five different sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
largersizes have a range of over two miles. These arms
are indispensable in modern warfare.

Steam Fire Engines,R.J.Gould,Newark,N.J.
Cabinet Makers’ Machinery. T.R.Bailey&Vail.

40 different Bandsaw mhchines, 60 turnin,
and improved oval lathes, shaping, carving and mould-
ing machinery, for sale by First & Pryibil, 461 W. 40th
St., New York City.

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

Gauge Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Woodworking. T.R. Bailey
& Vall.

Shafting and Pulleysa specialty. Small or-
ders filled on a8 good terms as large. D. Frisbie & Co.,
New Haven, Conn.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
eent. Chalmers Spence Company, foot East 9th St., New
York—1202 N. 2d St., St. Louis, Mo.

The Berryman Manuf. Co. make a specialty
of the economy and safety in working Steam Boilers. I.
B.Davis & Co., Hartford, Conn.

Mininfird, Wrecking, Pumpinsg, Drainage, or
[rrigating Machinery, for sale orrent« See advertisement,
Andrew’s Patent, inside page.

Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon, 470 Grand Street, New York.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

The Berryman Steam Trapexcelsallothers.
The best isalways the cheapest. Address 1. B. Davis &
Co., Hartford, Conn.

Absolutely the best protection against Fire
—Babcock Extinguisher. ¥. W. Farwell, Secretary, 407
Broadway, New York.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iion Mills, Pittsburgh,ra.,
for lithograph, etc.

A Superior Printing Tele%raph Instrument
(the Selden Patent),for private andshort lines—awarded
the First Premium (s Silver Medal) at Cincinnati Expo-
sition, 1872, for *“Best Telegraph Instrument for private
use ’—is offered for sale by the Mercht’s M'f’g and Con-
struction Co., 50 Broad St., New York. P.O.Box 6865.

‘Williamson’s Road Steamer and Steam Plow,
withrubber Tires.Address D. D. Williamson, 82 Broad-
way, N. Y., or Box 1809.

Parties desiring Steam Machinery for quar-

ryingstone, address Steam Stone Cutter Co.,Rutlan d,Vt.

BEST MODE OF INTRODUCING NEW
INVENTIONS.

Manufacturers and patentees of Iron and Wood Work-
ing Machines, Agricultural Implements and Household
articles, can have their inventions illustrated in the
SCIENTIFIC AMERICAN on favorable terms, after exam-
ination and approval by the editor. Civil and mechani-
cal engineering works, such as bridges, docks, founder-
ies, rolling mills, architecture, and new industrial enter-
prises of all kinds possessing interest can find a place
in these columns. The publishers are prepared to exe-
cute illustrations, in the best style of the engraving
art, for this paper only. The eagraving will be sub-
ject to patentee’s order, after publication. (No orders
executed for engravings not intended for this paper.)
They may be copied from good photographs or well ex-
ecuted drawings, and artists will be sent to any part of
the country to make the necessary sketches. The fur-
nishing of photographs, drawings, or models is the least
expensive, and we recommend that course as preferable.
The examination of either enables us to determine if it
isasubject we would like to publish, and to state the
cost of its engravingin advance of its execution, so that
parties may decline the conditions without incurring
much expense. The advantage to manufacturers, paten-
tees and contractors of having their machines, inven-
tions, or engineering works illustrated in a paper of such
large circulation as the SCIENTIFIC AMERICAN i8 ob-
vious. Everyissue now exceeds 45,000 and the extent of
its circulation is 1imited by no boundary. Thereis not a
country or a large city on the face of the globe where
the paper does not circulate. We have the best author-
ity for stating that some of the largest orders for ma-
chinery and patented articles from abroad have come to
our manufacturers through the medium of the SCIENTI-
FIC AMERICAN, the parties ordering having seen the ar-
ticle tllustrated and described or advertised in these col-

umns. Address
MUNN & CO., Puplishers
87 Park Row, N. Y.

‘What kind of a crucible can
1 usetomelt a few.pounds of brass in ?

H. R. asks: Will water that has been clari-
ified with alum prove injurious to the health ?

D. B. asks: How can I clean out a choked
waste water pipe and prevent the smell from rislng?

F. 8. asks for a simple recipe for a marking
fluid for marking boxes with a brush.

C. E. M. agks for a description of the pro-
cess of galvanizing iron.
J. S. W. asks: What is the best kind of

paint for use on tin thatis exposed to the weather?

J. E. C. asks: What are the ingredients of
a preparation to dip hot steel in before coolingin water,
to temper it for drills, chisels, etc.?

Z. T. D. asks: Why is it that hop vines
twine around a pole or tree in one direction, and bean
vines in the opposite ?

N. J. agks: Isthere sucha thing as an elec-
tro-magnetic cloclnlx whieh will keep correct time, and
what kind of battery is used for such an instrument ?

N. J.asks: 1. How can I lay out a line for
areversible steam engine? 2. Is there any work on the
link motion which treats the subject without the use of
algebra ?

Z. T.D.says: Last winter my apple trees
were greatlydamagedby rabbits. Some of the trees are
peeled completely around the stem. Can I gave my
trees and how?

J.D. W. asks for a preparation to be ap-
plied to wooden boxes or troughs that shall make them
hard and smooth so that any alkali will not penetrate
into and raise the grain of the wood.

H. P. L. asks: What is the best material
forlaying up the archfor a steam boiler? I have one laid
in common lime mortar, and it crumbles out. Isblue
clay good for the purpose?

H. W.asks: Can any one inform me at
what temperature, when regulated by a thermometer, a
coiled spring 80 feet longand 2 inches wide ought to be
drawn to 10 gage thick to ensure a good temper,one that
will not set or break?

G. C. says: Suppose a pile driver of 2,500
1bs. weight, when it has just completed the distance of
25 feetin falling, strikes one end of a scale beam; with
how many pounds will the pressure with which it strikes
the end be equally balanced ?

G. E.K.says: ITam engaged in cutting do,
wood timber, and find that it cracks very badly ; so muc
sothatIfearitis useless. Can you suggest any treat-
ment by whichit can bg preserved from splitting? Boil-
ing the blocks in water is valueless. The wood was cut
dowa about the middle of March.

G. D. agks for a formula for finding the
length of the braces in a Howe truss bridge, the length
of panel and distance between chords being given? The
braces are to be cut off at right angles to their own cen-
ter line, and of suchlengththat their corners shall just
touch the chordsand tie rods.

J. M. R. says: I would like to enquire what
composition would make the best filling between a glass
pump chamber and a galvanized iron case (¥ inch space).
Calcined plaster or hydraulic cement will wash out. A
composition of rosin cement and asphaltum is too
brittlein cold and too soft in warm weather for ship
use.

.H.L. asks: 1. If a piston leaks while in
motion,would it show in the exhaust or would it cause
bumpingin the cylinder? 2. What effect would a slight
derangement (say a looseness of the jam nuts or any
other slight cause) of a slide valve have on an engine
while in motion, and would it not give audible evidence
of something being wrong ?

G. F. wishes some practical individual to
describe the process of manufacturing wagon spokes.
‘What is the kind of machinery employed to promote
saving of labor, the best mode of polishing, the grade
of quartz used, and the length and speed of sand belts ?
‘What is the best season of the year for cutting spoke
timber ? Is there any machinery known that will dress
spokes turned in the Blanchardlathe ?

S. E. W. says: There is an objection to su-
perheating steam in an upright tubular boiler, on ac-
count of the upper end of the flues or tubes becoming
red hot, which causes them to leak. Could not steam
be superheated in a common horizontal boiler without
this faultin the following manner: Take an ordinary
horizontal boiler, and run one or more small fiues from
end to end above the water line, so arranged as not (o
become too heated until there was a pressure of steam
around them?

A. McK. says: I had a very simple and
cheap heating furnacein the cellar; it consists of a com*
mon strong stove, 14 inches x 3 feet, for wood, enclosed
with brick 4 inches from the stove all round, with a
small openiug in front below the door to admit pure air.
To heat the rooms above,on each side there is a tin pipe,
6inches in diameter, from the top of the furnace to a
ventilator in the floor of each room. The pipe which
.conducts the smoke ascends directly above the stove
into thehall,and through the upper flat hall, thus serv-
ing toheat bothhalls and the rooms in the upper flat
quite comfortably. To prevent toomuch heatascend-
ingin the smoke pipe, it 18 necessary to have a tee or
four knees above the stove and inside the furnace. The
only objection to this simple method of heating is that,
when the fuel is being put into the stove,a little smoke
escapes through the tin pipes into the rooms. Canyou

point out some remedy for this orgive a simpler method
of heating by furnace ?

J. 8. agks for a gold dip for brass. Answer:
See J. L. B.’s reply to G. W. S., in this column.

J. 8. asks what to put into glue to make it
adhere to belting. Answer: Try the following compo-
sition: Gutta percha, 8 parts, india rubber, 2 parts, pitch,
1 part, linseed oil, 1 part. Cut the rubber in shreds and
add the oil, which latter will soften the rubber in a few
days. Melt the gutta percha and pitch together, and
stir in the rubber solution, apply hot, and press the
joined parts tightly together.

G. B. D. agks: 1. Does any body run faster
than the water that carries it ? hatis the principle of
the working of the air pump attached to the under-
ground gas machine? Answer: 1. Yes. Boats may be
driven by a stream obliquely across the stream, at a fast-
er velocity than the water itself lows. 2. The air pump
you refer to is generally of the rotatingkind, something
like a fan wheel. By itsrotation it drives a stream of
alr through the oil or naphtha; the air takes up a por-
tion of the naphtha, just asa sponge takes up water.
And the naphtha inflames at the burner.

J. 8. W. agsks: What sized feed pipe is re-
quired to get the maximum power on an engine, 5x5 and
5 feet from a boiler carrying 100 1bs. pressure, the engine

| turning a propeller wheel 28 inches diameter? The lead

of the wheel is fine. Answer: If our correspondent
means to ask what is the proper size of steam pine for
an engine of 5 inches diameter of cyliuder, and other di-
mensions as given, we should say about 13§ inches in-
side, and 1%{ would probably do very well.

J. W. says: I have ten acres of land which
are overflowed to four or five feet deep continually, by
a creek. A small stream about 1 foot deep and 2 wide
falling1 foot in the 100, runs through this land into the
creek. Iintendbuildinga bank 6 feet high along the
creek to keep the water off the land. Now by what pro-
cess can I keep this land dry,letting thisstream of 1 foot
by 2 feet run under this bank into the creek, when the
creek is 4 feet higher than the land? How can a sluice be
arranged that willkeep the land dryunderabove condi-
tions? Answer: Only by running the sluice back sever-
al hundred feet, 8o as to still give fall enough to carry
off its water freely when swollen by heavy rain, we
should suppose. Probably no system of pumping would
pay in such a case, and our correspondent can best deter-
mine the comparative value of the landand of the sluice
which he must build. )

E. J. E. will probably find the pickle de-
scribed on p. 283, vol. 28, serve to clean his castings, and
a recipe for lacquer in another column of this issue.
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A. B.L.says: I contend that thereisa point
on the circumference of a wagon wheel which stands
still when the wagon is progressing. When this point
strikes on the surface, it has to stop for a moment until
it leaves the surfaceagain; the time that it stopsis hard-
ly perceptible, yet it stops, and at the sar:e time the top
of the wheel travels twice as fast as the wagon. An-
swer: We have often answered this question, and our
correspondent is correct in his theory.

J. H. K. says: 1. My trade is that of a prac-
tical engineer; I have followed it for 14 years as striker,
second and first, on high pressure boats, although I was
not licensed til111869, and then as the second engineer.
In May, 1872, I applied to the local inspector of this dis-
trict for a first engineer’s license. After asking me
some questions about setting boilers and lining en-
gines, he told me that he did not think me competent to
take charge of a boat, but that he would givemeanother
hearing in August. He did not comedown our way till
the following March. I went to him again. with an ap-
plicationsigned by four out of the six chief engineers
there are in this place. He asked me how to set a pair
of boilers in a boat. My answer was: Run two lines
across the boat parallel with the sheer planks, one at the
after and one at the forward end of whereyou wish your
boilers to come. He next asked me about lining up
engines, and acknowledged that my way would do,
but that it wasa very old way. His next question was
this: If, after a boat has run some time, the slides
should have gone down below the center of the rod on
the inside only, or the outer edges gone up, how would
you get them in line again? My answer was that I would
run a line through the center of the cylinder to the cen-
ter of the shait; then run two lines, one at the after and
one at the forward ends of the slides, across the center
line, and then true the slides to these lines. He contends
that I am wrong, and refuses to give me license on the
slide question. Ihave asked other engineers; they say
that I am right. I wish youwouldgiveme your opinion.
There are others besides myself who think that the In-
spectoi is prejudiced against the concern I work for,
hence the trouble in getting my license. Aboard the
opposition boats, they are short of licensed engineers,
and he has given licenses to men that have not been on
therivermore than eight months, putting them in this
position, as I hold,contrary to law, for I believe that the
law says that a man has to be threeyearson a boat be-
fore h? can get a license. You may think that I should
have complained to the Supervising Inspector, but he is
50C miles from here, and I would rather have your opin-
ion. 2. What book should I get that will give me the
rules for putting machinery in light water steamers?
Answers : 1. Probably the Inspector may have thought
that the replies were not full enough. Our correspon-
dent would get his guides right, however. Who is the
Inspector who lends himself to such injustice as that
complained of ? Itis the duty of our correspondent to
inform the Secretary of the Treasury and the Supervis-
ing Inspector General of the facts. 2. Get Bourne’s
¢ Catechism of the Steam Engine.”

N. P. M. asks how to measure the velocity
of the wind with accuracy. Answer: The velocity ef
the wind can bemeasured by the use of the anemome-
ter, an instrument sold by dealers in philosophical ap-.
paratus for that purpose. It can be ebtained with con-
siderable accuracy either with this instrument or by
measuring its pressure agdinst a fiat surface and dedu-
cing its velocity by the method of calculation given re-
cently in these columns.

J. V. says: 1. I have seen in your columns
a process for removing incrustation from steam boilers.
The substance to be used is a solution of sal soda and
petroleum, and is to be put into the boiler after clean-
ing. Then the boiler is to be filled and the ofil, floating
to the top of the water, comes in contact with every
plate of the boiler. What I want to know is, must not
this oil be blown off, before steam is generated in the
boiler,and might it not prove dangerous to some extent
by the heat of the steam if left there? 2. I would also
like to know how a steam gage is tested, so as to ascer-
tain its correctness. 3, What is the reason that the
parts which are operated on by steam in the gage be-
come rusty,and the gage consequentiybecomes useless ?
Answers: 1. The oil need not be blown out. Use heavy
lubricating oil, not naphtha or benzine. No danger of
exploding the boilers need be apprehended. 2. Steam
gagesare tested by comparison with standard gages,
which are originally checked by a column of mercury
and frequently themselves retested. 3. Because the
spring is usualiy of steel,and steam or moisture are
very apt to get access to it.

J. G. says: 1. On page 200 of your current
volume, you say that Congress has passed a bill author-
izing the President to cause such experiments and such
information to be collected as, in his opinion, may be
useful and important to guard against the bursting of
steam boilers. I wrote to Hon.C.Sumner,on the sub-
ject and got no reply. I called on our representative,
Mr. Hoar, and he informed me ther¢c was no such bill
passed by Congress last session. I would like to know
how the matter stands. 2. I have three dlfterent kinds
of boilers that have not made their appearance in the
market yet ; will you inform me how I can introduce
them? Answers: Write to the Secretary of the Navy,
to whom, we are told,is intrusted the charge of the
matter referred to. 2. To introduce a good boiler
promptly and satisfactorily, get some well known and
intelligent manufacturer to take hold of it, proviug its
good qualities by exact methods of test in presence of
wellknown experts, publishing the resultsin the SCIEN-
TIFIC AMERICAN and its contemporaries among the sci-
entific and engizeering journals, with illustrated des-
criptions where possible. See that every boiler built
makes a goodrecord and that the publicare madeaware
of it.

L. W. agks: Does a magnet constantly in
use, retain its power forany length of time? Answer:
A magnet, kept in use, carrying a constant load, will
probably never lose its power of carrying that load. Its
strength may be increased to the point of maximum
possible strength, or of saturation, as it is termed, by
carefully and very slowly increasing the weight carried.
It can even be given greater strength, or supersaturated,
but the simple removal of the ‘keeper” or armature
will destroy all the surplus strength. Where the use of
the magnet involves the frequent removal of the arma-
ture, the magnet will gradually lose its strength, it not
finally become devoid of magnetism.

k. H. says: I am building-a small steam
engineand boiler. The size of cylinder 18 1x1}{ inches,
with a common slide valve. Would 1t be scientific to
connect the governorwith the valve stem in sucha man-
ner as not to allow the valve to move full stroke (when
the engine runs too fast) which would not open the
ports to the full, and would not allow the steam to fill
the cylinder quite as readily? Would it work well that
way? Ican fixitin that way much more easily than X
can shut offthe steam with another valve, moved by the
governor. Iwouldlike to ask a greatmany more “ bg
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questions,” but your time must be occupied with other
things. Answer: The regulator would probably an-
swer very well,arranged as proposed. We are always
pleased to have our younger readers ask intelligent
questions, and shall always be glad to reply to them
when the subject is one that will interest our readers.

T. A. P. says: On page 74 of your current
volume, P.Bros.,give you the proportions of theirsafety
valve, which were as follows: Lever, 22} inches; from
center of valve stem to fulcrum, 24 inches; diameter of
valve 2% inches; aetion of lever 20 1bs., (meaning, I pre-
sume, weight on lever.) He asks you to estimate at
what pressure the valve will blow off. Youanswer that
“ the pressure on stem of safety valve must be 42X22%
~-21=878 1bs. 4 the weight due to the lever.” This is all
correct enough, as far as putting the figures togetheris
concerned. But where do you get the factoY 42, which
goes to make up the result? Of course, you know that
as the long arm of a lever i8 to theshort, so is the power
to the weight ; or youcan reverse the language,andhave
it the other way. Then theresultof the preceding com-
bination of figures should be: 20X223-+21=180 + weight
due to the lever; but you make it 378 by the use of your
42,and I am at a loss to know where it comes from.
But again, you contradict yourself on page 106, in an-
swer to McD., who asks for a rule to locate the weight
of safety valve, to keep in a given pressure. You an-
swer: To find the total length of safety valve lever for
a required maximum pressure, multiply the distance
from center line of stem to pin on which the lever is
hung, and divide by weight of suspended weight. Of
course, this advice should be: Effective area of valve x
pressure of steam x distance from fulcrum to valve di-
vided by weight on lever. But you give no rule for esti-
mating the pressure of lever of a given weight on valve ;
and this is what I want to get at. For example, if a safe-
ty valve lever is 40 inches in total length, weight 16 1bs.,
distance of centerof valve stem to center o f fulcrum 3%
inches, what will be its pressure in 1bs. on the valve?
And again, if the above mentioned lever is used on a
valve 8 inches in diameter, at what distance from the
fulecrum will I have to place a weight of 34 1bs. to keep
in a pressure of 55 1bs. to the square inch? I have a way
of estimating the pressure due to the weight of a lever.
But a safety valve of the kind and proportions I men-
tioned blew oft, by a new steam gage, at 15 1bs. less than
1 anticipated. AndI want also to say that. the gage did
not indicate a bit of steam-in the boilér, when there was
actually enough in it to blow the whistle inalively man-
ner ; and on raising the safety valve there was quite a
rush out of steam. Was the gag> made properly, or was
the result due, in some way, to the air confined in the
boiler? These difficulties may seem very simple to an
expert, but they are somewhat perplexing o a novice
likemyself. Answer: There was an errorin printing the
1,r8t question referred to.. We have not that communij-
cation at hand, but presume that 42 pounds was the
weight suspended from the lever, and 20 pounds the
pressure due the “action of the lever,” and that our re-
ply was correct. In the second case, an omission oc-
curred, as indicated by T. A.P., the words ‘“into pres-
sure of steam’ should be supplied. To dctermine the
additional pressure due the weight of safety valve lever,
palance the lever across a sharp edged or rounded sup-
port, and measure the distance from the point at which
it balances—the center of gravity—to the pin. Multiply
this distance by the weight of the lever and divide by
the product of the effective area of valve into the dis-
tance of the valve stem to the pin. The quotient is the
pressure per square inch due to the weight of lever un-
loaded. In case supposed, if the lever were straight,
the center of gravity would be at its middle point, and
this pressure would be 20X16-+-31=91;%%, which quantity,
divided by the effective area of valve, would give the re-
sulting pressure per square inch. The difference noted
by our correspondent may be due to the same cause as
that referred to at page 74 of our current volume,
and not to errorin his estimate. Unless a valve is made
with a very narrow seat, it is often difficult to determine

ccurately its ¢ effective area.”

P. B. says, in reply to G. B. L., who asked
if thenumber of teeth in a saw can be reduced with good
result: T have run saws in soft pine, oak, walnut, and
hard or southern pine, and, according tomy experience,
reducing theteeth'would be bad business: yet it depends
on what kind of timber you want to saw. The bestrule
among the mills sawing hard pine is a tooth for every
inch of diameter, but that becomes too many when the
saw wears smaller. From 40 to 48 teeth for a 56 inch
saw I8 very good. A fine toothed saw will run longer
without tiling than a coarse one, but it takes longer to
file it; a fine one will run on a stronger feed also. I
have one saw now that once had only 26 teeth; the saw
was 56 inches. Idoubled the teeth,and the change is
beneficial in every respect.

J. L. B,, says,in answer to G. W. 8., who
asked what preparation .is used for the bright yellow
lacquer on brass castings: Take of seedlac,6 0zs., amber
or copal, ground 2n porphyry, 2 ozs., dragon’s blood, 40
grains, extract of red sandal wood obtained by water, 30
grains, oriental saffron, 36 grains, pounded glass, 4 0zs.,
very pure alcohol, 40 ozs. To apply this varnish to arti-
cles of brass, expose them to a gentle heat and dip them
into the lacquer. Two or three coatings may be applied
if necessary. The lacquer is durable and has a beautiful
color. Articles varnished in this manner may be cleaned
with water and a dry rag.

J P. H. says, in answer to W. E. G., who
enquired as to the formation of minerals: I would say
that you are right according to certain kinds of rocks,
minerals, etc., and that your friend is right about some
others. Take mineral coal, for instance; it is formed
fromthe debris of forests,in swamps and elsewhere,
wherever there has been any immense quantity of veg-
etable matter. This latter has slowly accumulated in
vast!beds which have in time changed from peat to coal.
The limestones are mostly formed by vast accumulations
of animal remains, such as shells and bones of extinct
animals. The sandstones are formed by the sediment
that has been carried down from hills and mountains by
water, and deposited in various places to all thicknesses;
they are simply the fragments of rocks, both worn and
torn oft'by the action of water; there are seldom found,
if ever, any fossil remainsin them. Graniteandkindred
rocks are the only kind which were the foundations of
all the other rocks, and in them are found all the best
and purest of our minerals,such as the magnetic iron
found at Port Henry, N. Y., the copper found at West
Farley, Vt., and the gold in California. I would advise
both correspondents to read up Dana’s ¢ Manual of Ge-
ology,” or Lyell’s “ Elements of Geology,”” both standard
works.

J. P. H. replies to N. J. J., who asked how
to stock his lake with fish: Try the common perch,rock
bass, Saco bass, and lake trout, with plenty of littlemin-
nows, shiners, and red fins, for bait and to feed the other
fish on. Mr. Seth Green could probably give you all the
necessary names and information about the right kinds
of fish to plant in your lake.

G. A. H. says, in reply to E. C. M., who pro-
pounds the following problem: “A body weighing 5 1bs,
descends vertically and draws a weight of 6 1bs. up a
plane whose inclination is 45°. How far will the first
body descend in 10 seconds?’”’ In solving this problem
we shallfind in the first place the velocity which is gen-
erated in each second, that is, the acceleration ; we shall
then find the space passed over in 10 seconds by the well
known rule that the space passed over in any time is
equal to one half of the product of the acceleration into
the square of the time. Itisnow well understood that
the proper measure of the moving eftect of a constant
force which acts on a body, whether atrest orin motion,
is the product of the mass of the body into the accelera-
tion; or,as we may express it, force=massacceleration.
In applying this relation to the problem before us,we
must remember that the pound is a unit of mass, not of
force, being the quantity of matter in a certain plati-
num weight kept in London. In this case, then, the
mass moved is equal to the sum of the masses of the two
bodies, that is, to 11 1bs. We must now find an expres-
sion for the force. For brevity, call the body weighing
51bs. P, and the other body Q. Itisclear that a certain
part of the weight of P is neutralized by holding Q in
equilibrium on the inclined plane, and that the acceler-
ated motion of P (together with Q) is wholly due to the
action of gravity on the remainder of P. By the law of
equilibrium on aninclined plane (power: weight ::hight:
length) the portion of the weight of P which is required
to balance Q is equal to 6=-4/;=4'243 1bs., very nearly
leaving an unbalanced weight of 0-757 1bs. to produce ac-
celeration. We are here using the word pound in its
secondary and very common sense of a unit of force, or
rather of pressure. In this sense it is often called the
statical or gravitdtion unit of force. Buc the primary
meaning of the term-1s alcertain unit of mass, and when
employed, as i8 often ¢onvenient, to denote a unlt of
force, it denotes the pressure produced by the action of
gravity on the unit of mass, or pound of matter. The
unbalanced pressure, therefore, of 0°757 1bs. is that pro-
duced by-the force of gravity acting on a mass of 0°57
1bs., and this force is measured in the usual way by mul-
tiplying the mass moved by the acceleration due to the
gravity,or 32 feet per second, nearly. This gives as the
measure ofthe force 0:757X32=25224. Therefore thevalue
of the acceleration actually given to the moving system of
the two bodies is equal to 25224 +11=2-298 feet per second.
The space passed over in 10jseconds will)be 3X2:298X100=
114:65 feet. In general, if P and Q denote the masses of the
two bodies, g the acceleration of gravity, a the angle of in-
clination of the plane, the space passed over in t seconds will
beequalto 3[(P—Q)sin.a]+(P1Q)Xgt2. In fact, the condi-
tions of motion are very similar to those in Atwood’s
machine, the orly difference being that,in the present
case, the motion of one of the bodies js rendered less
simple by taking place on an inclined plane. We havc
supposed the inclined plane to be perfectly smooth. In
point of fact such planes do not exist; all are more or
less rough, the degree of roughness being expressed by
a quantity called the coeflicient of friction. If u denotes
the coefficient of friction in any case it may be easily
easily shown that in t seconds of time: Space paased
over =}[P—Q(sin.a+-u cos. a)]+-(P+Q) X gt2.

G. H. H. retplies to H. M. who asked what
was the cause of his journals heating: The tendency of
the saw and mandrel is to move forward in the direction
of the cut; and of the opposite end, to retreat. In other
words, the mandrel would turn horizontally .upon some
undetermined center were it free from its bearings, like
a gyroscope. Ihave a saw upon shert steel mandrel,
well balanced, and run by belt at an angle, down and
back from the cut; this relieves the journal next to the
saw, but keeps the opposite journal hot, and we are un-
able to prevent it; this journal is also constructed with
14 more length of bearing surface than the other. H.M.
runs hissaw mandrel by friction. The driver, we would
suppose to be either back of or beneath the mandrel,
which will account for ahot journal next tothe saw. If
he must run his saw by friction, let him shift his driver
as close to the free end of mandrel as possible, and add
from % to ¢ more length to the boxnext to the saw. Or
run by a belt, with the pulley as close to the saw as the
business to be done will allow.

J. B. J. replies to W. H., whoasked aboul a
codperative society, that the Fall River Working Men’s
Cooperative Association, Mass., 18 in operation.

A. H. G.replies to I. M. I. who asked what
will be the resistance of the atmosphere to a flat sur-
face containing one thousand square feet moving at the
velocity of thirty miles per hour: The resistance in-
creases as the square of the velocity. A flat surface of
one square foot, moving in a still atmosphere at the
rate of one mile per hour, is met with aresistance of 1
X1X'005='005. At thirty miles an hour, we proceed
thus: 80X80X%1000"005=4,500 pounds, equal resistance
of 1,000 square feet. Am I correct, Messrs Editors? An-
swer: Our correspondent is right, according to Smeat.
The maximum pressure of the wind is as great as 53
pounds on the square foot of fiat surface, which figure
is used in calculating the required stability of tall chim-
neys and lighthouses. For a cylindrical shaft half the
latter is taken.

E. A. G. says, in answer to T. M. 8, who
asked about the force required to burst out the head of
a barrel: I would say that a barrel, as described, would
probably burst with 18 or 20 1bs. steam pressure. A well
made barrel, ¥ inch staves,and 1 to 1% inches heads, of
28 to 32 gallons capacity, will bear 12 to 15 1bs., and frem
45 to 48 gallons capacity, from 10 to 12 1bs. Strength is
given mainly by thickness of head, which generally
bulges out. Hoops, if good, rarely burst. T.M. S.’s bar-
rel, having 1% inch heads and small diameter, would
stand more than the average. The above figures are ap-
proximate, though I have burst many a barrel when
steaming, preparatory to using for either cider or vine-
gar.

E. V. says that W. E. G., who believes that
a’rifle ball is at its highest velocity when it leaves. the
muzzle of the barrel, is right, and that its speed continu-
ally decreases till it comes to a state of rest.

0. B. V. says, in reply to C. E. C., who
asked how to anneal gold: After thegoldis melted in a
crucible, flux it with corrosive sublimate ; if it does not
work the first time, keep meltinguntilit does.

P.T. says, in reply to L. C. M., who asked
how to make bright green pickles: Ifhard,greencucum-
ber pickles are wanted, salt down in dry salt, putting a
layer of salt in a jar, then a layer of pickles, and so on
until full. This will produce pickles as green as they
can be made, but it is more costly thah making brine.
Ifyouhave stock to feed the salt to, it will be better
than the old process. Souringmay be done in the usual
way. Of course the above process is not calculated for
manufacturers for market.

C.M. D. replies to F. 8. T., who asked how
tomakea blackboard on a wall: Make a glue size and
go overyour wall, then take shellac varnish and lamp
black mixed to a thin consistence.

G. W. saysthat T. A. B., who asked how to
softenleather pump valves,should use castor oil freely,
and manipulate with the hands till soft. Old boots and
shoes can be made as soft as new leather in this way.

G. W. says that J. T. T., who asked how to
hang wall paper on a horizontal ceiling: Cover your
ceiling with cheap cotton cloth or print,stretched tight
and tacked at the edges. Then paper on thecloth in the
usual way. Any width of paper will do.

J.T.B.S.says: As many of your corres-
pondents have enquired about machinery for steam
launches,I willgive some particulars of English practice.
The following table gives the sizes of steam launches
built by Yarrow and Hedley, of London, who make them
a specialty, and build hundreds of boats for use in all
parts of the world.

Length of Beam. Horse power Draft of

launch. (indicated). water.
23 ft. 5 ft. 3 in. 5 2 ft.
30 ft. 6 ft. 7 2 ft. 3 in.
37 ft. 6 ft. 6 in. 12 2 ft. 6 in.
43 ft. 8 ft. 16 2 £t. 9 in.
50 ft. 9 ft. 6 in. 30 3 ft.

John Penn & Son, of Greenwich, use about the same
sizes. More speed can be had by sacrificing room, but
the above is standard practice. When light draftisim-
perative, twin screws are used, in which case each screw
has its ownindependent engine ; butin ordinary practice
single screws and single engines are employed. I have
no data in regard to sizes of screws for the above boats,
and know no better rule in designing than those onpage
585 of Haswell’s ““ Engineering.” 1t is better to havethe
screw too small than to have it so large as to overload
the engine. The engine illustrated on page 88, current
volume of the SCIENTIFIC AMERICAN, is well designed,
but there is too much complication. A single engine is
much better on the score of simplicity, and can be built
for about one half the cost of a double engine of the
same power.

F. A. K. says that T. K. B., who asked how
to prevent scale from forming on polished steel when
hardened, should try the plan suggested to H. B., on
page 75 of our current volume.

J. N. 8. says that A. W. P., who asked how
to soften an oilstone,shouldtry bofling it to extract the
oil, if that be the cause of its hardening. He should try
a soft water stone, and use oil on it as on a regular oil
stone. “I have one of that kind, and it works well. I
use carbon oil on it.”

N.L. T. saysthat R. W., who asked for a
remedy for screws working out, can always pre-
vent it by cutting a series of notches across the thread,
around the screw, in such a manner that the thread will
be formed into a series of teeth similar to those of a
ratchet wheel. As the screw is inserted, these teeth
offer no resistance ; but on being turned the opposite
way, they catch against thefibers of the wood and pre-
vent the screw working out.

W.A. B. sa?’s, in reply to Z. A. 8., who
asked how to drill holes through glass without a dia-
mond: I havedrilled through soft glass, at a tolerably
slow speed, with a common drill wet with kerosene or

-spirits of turpentine ; but a better way is to drill with a

lead or copper drill, if the hole is to be small, or with a
brass or copper tube fed with oil and emery, if large.
Do not run it too fast, and use gentle pressure. For the
tube, use a wooden support for the bearings and a pul-
ley fitted upon the tube for a driver. Put oil and emery
inside, and any arrangement for forcingit down will suf-
fice. Itis to be understood that the tube is placed up-
right ; it should have notches cut in the end to catch the
emery.

G. W. says to J. H. L., who asked for opin-
ions on his mode of building: If you build your house
as proposed, you willhave damp wallsin wet and frosty
weather. But if you put your brick edgewise, leaving
an inch space between brick and weatherboarding, and
also an inch space between the plaster and brick, lath-
ing and plastering as usual, you will have a warm house
with dry walls.

ERRATUM.—On tpa.ge 282, fourth column,
of our last issue, there {s an obvious misprint in the an-
swer to F. O. W.’s question. The fractions should be

EXEXEXEX E=17%0.
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The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On the New Patent Law in England,
A.V.N.

On the Pulsometer. By J. H. H.

On the Bars at the Mouth of the Mississ-

By

ippi. By C.G. F.
On the Manufacture of Combs. By G.F.B.
On the Power of the Tides. By A. H. E.

On Creeping Rails. By C. O.

On a Newly Discovered Novaculite. By
J.M. 8.

On Distinguishing Fibers. By C. S.

On Aniline Inks. By G. E. D.

On the Proposed Panama Ship Canal. By

S.T. F.

On Saving Life from Shipwreck. By F.D.
and by A. R.

On the Wreck of the Atlantic.

On Steam Boiler Explosions.

On Water as Fuel. By W. H.

On the Ocean Tides. By W.H. P.

On the Dimensions of Ocean Steamers. By
W.C.

On Terrestrial Retardation by the Ocean
Tides. By T. W. B.

Also enquiries from the following :
B.A.C—M. R.—W. T. V.—J. T—R.A.R—J. F, S—
C.R.—A.8.—0. F.C.—A.S.,8r.—W.B.C.—P.Q.L. R.
—H.J.—B.& C.H.—A.D. L—E.N.S.—M.H.—B. W.—
P.S.

Correspondents who write toasktheaddress of certain
manufacturers, or where specified articles are to be had,
also those having'goods for sale, or who want to find
partners, should send with their communications an
amountsufficient to cover the cost of publication under
the head of “ Business and Personal,” Which is specially
devoted to such enquiries.

By J.L.G.
By B. W,
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Index of Inventions
FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

April 8, 1873,

AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

Acid phosphates, Storck & Lyte . 187,635
Addressing machine, F. A. Darling.. . 187,599
Alarm, burglar, J. F. Coppock ... 137,582
Animal matter, treating, W. C. Marshall . 187,699
Auger, earth, I. M. West......coovunnes . 137,144
Bale tie, J. W. Hedenberg..... . 187,549

Bale tie, cotton, W. C. Ramsa,
Barrel cover, G. Hunt.......... .
Barrel header, C. B. Pettengill......
Bath tub plug socket, R. C. Scrimgeour
Battery, galvanic, R. M. Lockwood . 181,556
Bed lounge, G. Hartzell............ .. 137,677
Bedstead, folding, J. L. Killgore........cccooevunnens 137,690
Bedstead, invalid, Clinton & Morgan .. 137,596
Bedstead, wardrobe, J. Smith........ .. 137,628

. 137,580

. 131,510
. 137,683
. 137,567
. 137,126

Bee hive, D. McC. Calviu...... .

Bee hive, R.H. Woodside.......... . 181,645
Billiard cushion, G. D. Sharp, (r). . 5349
Blacking case, G. H. Rice.. .. 187,72
Blower piston, C. W. Isbell............ .. 137,558
Bobbin heads, turning, C. M. Spencer.............. 137,631
Boller, culinary, S. S. FitCh.....ccoveviiiiriiennnnnes 137,604
Boiler, wash, C. H. Dunbrack. .. 137,663
Boller, wash, O. F. Glidden.... .. 137,545
Boller, wash, P. Krumschetd .. 137,612
Bolt machine, J. O. Jones....... ... .. 137,688
Boot and shoe crimper, C.,Glantz...... .. 137,543
Brace coupling, adjustable, C. M. Hall. .. 137,609
Breakwater,D. Cunningham.............. .. 137,659
Broom, F.Reese..... .. 187,721
Brush, horse, R. Dickson.. .. 187,536
Buckle, harness, J. MCLEAD....cvveerriiiernnniennes 137,558
Buggy, C. T. Stoddard .. 187,577
Button hole cutter, etc., A. L. Whitney .. 137,145
Can shield, shipping, H. M. Smith...... .. 137,621
Car coupling, D. C. Morris......... . 137,617
Car coupling, A. Pursell.........coovuverenrennnnnnns 137,719
Car coupling, J.P. Whipple......cc.cevvvvvnnn oone. 131,642
Carpet stretcher, O. Vanorman. .. 131,739
Carriage step, C.-H. Gould..: . 137,547
Cartridges, capping, J. L. Raub.......cccovuuunnn... 187,720
Cask, metallic, J. L. Bard........ .. 137,590
Caster, furniture, C. B. Sheldon.. .. 137,728
Chalr, child’s, Harris & Childs... .. 187,610
Chair, knock down, C.R.Long... .. 137,613
Chair and secretary, C. S. Trevitt.. .. 137,138
Chimney cowl, W. H. Myers........... .. 187,561
Clgar wrappers, cutting, R. Appleby . 137,524
Cigars, molding, T.J. Winship.........cvvvvunennnn. 137,749
Clasp for stocking supporters, S. K. Ellls .. 137,539
Clock escapement, C. Fasoldt .. 137,603
Coal, machine for cutting, S. Firth................. 137,609
Collar, shirt, O. P. Dorman . 131,587
Comb, band, C. H. Noyes, (T)...... tereeesesracanees 5,348
Compositor’s stand, F. Vallee.......cccccuuuunnnnns . 187,639
Cooler, milk, W. D. McDonald .. 137,557
Corset, M. Russell. .. 187,124
Cot, spring, T. J. Griffin. . 187,675
Cotton chopper, W. Price.....cccevvvereeeeinnnnnens 137,715
Cultivator, L. BaldWiD.....ooiuueereriiinnnnnnnnnnn.. 137,649
Cultivator, J. R. McDonald. .. 187,708
Currier tool, Gardner & Enos......... . 137,671
Dentist’s flask, C.Bailey.............. .. 137,589
Dentists’ gold, R. S. Williams... .. 187,147
Desk, school, Stebbins & Piper........... .. 137,132
Electro-magnets, circuit for, J. E. Smith .. 137,730
Elevated way, H. W. Farley........... ... 137,667
Engine governor, J. M. Bottum.. .. 137,652
Engine governor, B. B. Smith............. .. 137,578
Evaporator, sugar, H. C. & T. W. Stevens .. 137,516
Eye glasses, hook for, W. S. Tappan.. .. 137,735
Fan, automatic, F. W.Jones........ .. 187,687
Fats, purifying, A. Paraf.........ccooiiiiiiiiiiinen, 137,564
Fatty matters, recovering, Thom & Stenhouse.... 137,636
Felly plate, H. Sylvester..... .. 137,571
Fence, rail, J. W. Mathews .. 137,701
Fence, wood, W. Riley.... .. 157,723
Fertilizer, J. W. YorK......coeevunns .. 137,586
Fertilizer spreader, J. W. Thornburg... .. 137,736
Fertilizing distributer, H. M. Sweeney. .. 137,734
Filier, Brown & Foskett................ .. 137,653
Fire arm, breech-loading, C. Sharps........ .. 137,625
Fire and water proof roofing, E. R. Percy. .. 137,566
Floor, basement, E. S. Vaughan........cceveeeennn. 137,740
Fruit drier, J. Stevenson.......ceeveiiirnieraiennnns 137,634
Fruit loosener, dried, C. Ragan. .. 137,622
Furnace, heating, E. W. Crane. .. 181,598
Furnace, hot air, S. F. Gold..... .. 137,546
Furnace, hot air, M. D. Seward............... .. 187,727
Furnace lining, metallurgic, S. Lansdowne....... 137,554
Gas lime, etc., sulphur, etc. from, J. Kircher...... 137,692
Gas, R. H. Patterson......cooivvieeeiiiieiiinieiienes 187,713
Gas, Illuminating, W. C. Wren.....c.oooiiiiieennnns 137,750
Gas, carbonic acid, A. P. Meylert... .. 137,615
Gas retort closing, G. A. McIlhenney............ «. 137,704
Gas works, P. T. Burtis.. 137,655
Governor, 5. B. Duff... .. 137,662
Grain dryer, E. S. Forgy. . 137,606
Grapple, J. Burkhart . 137,592
Harrow,W. H. Platt... 137,569
Harvester, McCandish & Naginey... 137,614
Harvester cutter, W. McKeever. .. 137,705
Hay loader, Davidson & Parvis .. 187,151
Hinge, A. Rapkin............ . 137,623
Horse collar, W. Guilfoyle.... 137,608
Horse power, H.M. IrwiD....cccviiieiiiiiiniiennnnns 137,684
Horseshoes, attachment to, H. S. Davis .. 137,660
Injector,steam,S.& J. Benson.. .. 137,651
Inkstand, Hawson & Sweeney. .. 137,548
Iron and steel, Pedder & Abel... 137,621
Iron into steel, converting, J. Webster............. 137,142
Iron, manufacturing sheet, W. D. Wood. .. 137,585
Joint; universal, J. Troxel....ecceeevreiirernniiieenns 137,578
Knife handle, pocket, J. W. Ayers.....cceeeeevnnnnns 137,648
Knitting machine, Platt & Stanbery........c....... 187,568
Ladder, extensible, Hearne & Adams............... 137,679
Ladder, folding, White & Kee .. 137,582
Lamp chimney cleaner, R. G. Forsythe............. 137,670
Lamp, street, M.B.Dyott........ccvvvviiiiiiiennns .. 137,588
Lard, rendering, W.C. Marshall. .. 137,698
Last, W. J. B. Mills............ .. 184,616
Latch, reversible knob, C. S. Jennings. . 187,685
Lathe chuck, S.-C. Goodsell............. ceeees 187,674
Lathing, metallic, C. Welding. .. 135,743
Le g artificial, B. F. Palmer....... PP Cereraceneens 137,711
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Liquid meter, F. A.Morley. 137,559

Loom, pile fabric, E. K. Davis (r). . 5,347
Loom shuttle guard, C. H. Hudson. .. 137,551
Loom beam, etc., G. L. Garsed.............ccoeeennn. 137,672
Mattress, spring, H. A. Gaston...........ceevunnenn 57,678
Mattresses, etc., fiexible, C. Puilinger 137,718
Medical compound, H. Gahn............eceennnnne. 137,542
Medical compound, W. E. Rose........covvviiveinnns 137,624
Millstones, adjusting, A. W. Winall .. 137,148
Mower, lawn, S. D. King. . 137,691

.. 187,643
. 187,710

Musical instrument, J. & H. W. Whitney
. 137,646

Nall plate feeder, S. K. Paden.
Nut lock, J.McC. Allison.

Oyster dredges, raising, W.T. Howard. .. 137,550
Pail, milking, H.Springer.........cccevvvvviennnnnnnns 137,731
Paper bags, constructing, L. C. Crowell............ 131,533

Paper stock, washing, G. L. Lovett.
Piano key, Goffrie & Schucht.
Picture mounting machine, E. B. Christmas.
Pipe joint, Prosser & Morgan...............
Pipes, connecting cement, G. C. Nichols.
Planter, corn, A. C. Martin.
Planter, corn, J. Nitkey

.. 137,696
.. 137,544
.. 137,656
.. 181,117
.. 131,562
. 137,700
137,563

Plow, W. Price 137,716
Plow, gang, G. W. Manuel. .. 127,697
Plow, wheel, Janes, Tucker, & Terry............... 137,611
Press, W.E. Warner.......ccocoevueieeracencenccnnces 137,641

Press for printing fabrics, H. H. Townsend
Press, fan fly, P. A. Cotter.
Printer’s miter machine, J. A. Stansbury.
Printing press, W. & W. H. Dunkerly
Privies, etc., cleaning, A. M. Hobbs..
Pump, W. D. Baxter..............

Railroad gate, C. S. Currie....
Railroad rail joint, T.V. Allis..
Rallroad safety guard, C. Latimer.. 137,694
Ralilroad switch, H.S. DewWey...ccovveiiriinnienenns 137,535
Ralilway, arcb, Hulbert & Aubin .. 137,552
Refrigerator, etc., J. S. Bateman. .. 137,650
Regulator, feed water, E. C. Fernald. .. 137,541
Sash holder, R. B. Hugunin........... .. 137,682
Saw grinding machine, D. M. Meftord . .. 187,706
Saw set, C. E. Grandy........ccoouueee . 137,607
Saw sharpening device, C. Willard.. 137,644
Sawing machine, C. H. Smith 187,626
Sawing machine, S. Wheeler. . 137,581

.. 137,638
.. 131591
.. 131575
. 137,664
137,680
.. 181,521
.. 131,534
. 137,587

Sawing machine, band, B. D. Whitney.. 137,583
Scythe stone holder, Morrison & Fletcher......... 137,560
Scythes, rolling. H. Waters...... .. 187,741

Seeding machine, S. B. Miller
Sewing machine, J. O'Neil....
Sewing machine, G. C. Walters. 5
Sewing machine, button hole, G. Kallmeyer,.....

.. 137,708

. 127,618
137,640
137,689

Sewing machine ruffier, A. Johnston .. 137,686
Sewing machine shuttle, C. W. Eils...........ceu0e 137.665
Sewing machine, wax thread, E. E. and F. Bean.. 137,528
Shafting, hanger tor, W. W. Carey........cceeevueee 137,593

Sheet metal elbow, L. Bancroft.. 137,525
. 131,595
137,647
137,526
.. 137,678
. 137,102
137,620
.. 187,706
.. 187,637
.. 137,601
.. 137,619
.. 137,600
.. 137,125
.. 187,107
.. 137,787
.. 187,574
. 187,668

Shutter fastening, E. D. Anderson.
Skate,E. H. Barney
Skate heel plate, G. Havell.
Soda water apparatus, J. Matthews..
Soda water faucet, J. Patterson..
Spike machine, T. O’Connor......
Spike, molder’sdraw, R. A. Thompson..
Spool head machine, L. H. Dwelley..
Spring door, C. N. Owen..........
Spring, furniture, W. T. Doremus
Stage machinery, J. Schonberg.
Stalk cutter, S. B. Miller.
Steam crane, D. Tillson...
Steering apparatus, H. J. Smith
Stirrup, J.S. Fee.. .
Stove, portable. N.E. Chase .. 137,594
Stove grate, W. B.Sutor....... .. 137,133
Stove draft regulator, Sprague & Osgood.........

137,632
Sugar cane, extracting juice of,Wilkinson, ¢t al.. 187,746
Table, folding, S. V. Cornell.........cevuvvvvnnianns 137,658
Table, folding ironing, W. Edwar: .. 137,602
Tent, E. M. Turner........coeveeeueen . 137,579

.. 187,695
. 133,712
137,693
137,588
187,531
187,654
. 137,540
187,657
137,629
137,616
137,633
137,681
187,584
137,605
187,591
137,661
... 137,580

. 137,666
137,555
... 137,529
... 131,565

. 187,129
137,714
187,512
. 137,630

Thrashing machine, Lippy & Blymer.
Tin scraps, tin from, H. Panton..
Toy perambuiator, J. S. Krinks
Trap, insect, J. W. Anderson...
Uterine supporter, H. N. Cane
Valve, balanced, N. H. Bundy....
Valve, safety, E. C. Fernald.
Vehicle, Coffee & Bernard....
Vehicle wheel, O. D. Spalding
Vehicle recorder, Guebhard & Troncho:
‘Wagon brake, W. B. Stanley
‘Wagons, seat for, C. H. Howell..
Wagons, unloading, J. K. Wilson. ..
‘Warping stop mechanism,Follensbee & Entwistl
‘Washer, steam, C. A. Bradley.....
‘Washing machine, P. A. Downer
‘Water wheel, H. B. Weaver
‘Water wheel, turbine, W. H. Elmer.
Well curb, N. H. Lindley
‘Wells. device for cleaning, W. F. Brown
‘Windmill,J. B. Park
Windmill, E. S. Smith...........oooiinnne
‘Window platform, portable, G. H. Peabody
‘Window, waterproof, B. Smith....
‘Wire, etc., cutting, C. M. Spencer.

APPLICATIONS FOR EXTENSIONS.

Applications havebeenduly filed,and arenow pending,
for the extension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
24,134.—PAPER BAG MACHINE.—W. Goodale. June 25.
24,748.—PAINT CAN, ETC.—J. W. Masury. June 25.
24,7113.—HOLLOW AUGER.—A. Wyckoft. June 25.
24,905.—PIANOFORTE.—J. U. Fischer. July 9.
25,191.—PAPER BAG MACHINE.—W. Goodale. August 6.

DISCLAIMER.
23,635.—CANAL LOCK GATE.—C. W. Williams.

EXTENSIONS GRANTED.
8,654.—IRON FENCE.—H. Jenkins.
23,642.—OBTAINING FIBER FROM FELT.—J. F. Greene.
23,643.—DISINTEGRATING FELT.—J. F. Greene.
23,922.—CoOKING STOVE.—P. P. Stewart.
23,635.—CANAL LOCK GATE.—C. W. Williams.
23,598.—SCREW PROPELLER.—J. Montgomery.

DESIGNS PATENTED.

6,558 t0 6,560.—CARPETS.—R. R. Campbell, Lowell, Mass.
6,5661.—CARPET.—R. Carlton, Liversedge, England.

6,562 to 6,571.—CARPETS. —J.M. Christie, Brooklyn, N. Y.
6,572.—TRIMMING.—J. B. Clarke, Brooklyn, N. Y.

6,573 & 6,574.—PRINTING TYPES.—J. M. Conner,N.Y.city.
6,575 & 6,576.—CARPETS.—J. Hamer, Lowell, Mass.
6,577.—FORK HANDLE.—M. H.Mossman, Waterbury, Ct.
6,578 & 6,579.—CARPETS.—C. A. Righter, Philadelphia, Pa.
6,580,—PLANT STAND.—J. R, Bebertson, Syracuse, N, Y.

6,581.—CARRIAGE POILE.—A. Searls, Newark, N. J.
6,582.—BOTTLE STAND.—T. P. Spencer, Morrisania, N. Y.
6,583.—PAPER FILE.—E. J. Steele, New Haven, Conn.
6,584. —HANDLE SOCKET.—J. S.Ray,East Haddam, Conn.
6,585.—KNIFE,ETC.,HANDLE.—W.Rogers,Hartford,Conn.
TRADE MARKS REGISTERED.
1,199.—HAMS, ETC.—W. G. Bell & Co., Boston, Mass-
1,200.—BRANDY.—Cazade & Crooks, New York city.
1,201.—GLASS WARE.—T. G. Cook & Co.,Philadelphia,Pa.
1,202.—PAINTS, ETC.—Harrisons & Co., Philadelphia, Pa.
1,203.—BAKING PowDER.—J .H.Lippincott,Pittsburgh,Pa.
1,204.—BITTERS.—J. Cleve, Boston, Mass.
1,205.—TRIMMINGS.—Erskine & Co., New York city.
1,206.—MEDICINE.—J. H. Hopkins, Providence, R. I.
1,207 —VVHISKY.—Morehead & Co., St. Louis, Mo.
1,208 & 1,209. —RUBBER PAINT.—Rubber Paint Co.,Cleve-
land, Ohio.
1,210.—LOZENGE, ETC.—Townsend & Co., New York city.

SCHEDULE OF PATENT FEES:
On €aCh CAVEAL. . uveerreerrneeeerressnneeeeeennnnaeeenn $10
On each Trade-Mark.......cooiiiieiieianiiniannnnns ool
On filing each application fora Patent (17 years)
Onissuingeach original Patent.......c.ceoevvievnnenn
On appeal to Examiners-in-Chief
Onappeal to Commissioner of Patents.

On application for Reissue............. $30
On application for Extension of Patent. %50
On granting the Extension............. 850

On flling a Disclaimer........ccuuuuunen

On an application for Design (8% years)
On an application for Design (7 years).
On an application for Design (14 years)..

TALUE OF PATENTS

And How to Obtain Them.
Practical Hints to Inventors

ROBABLY no investment of a small sum
of money briugs a greater return than the
expense incurred in obtaining a patent even
when the :nvention is but asmall one. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from their inventions, are well known.
And there are thousands of ethers who have
realized large sums from their patents.

More than FIFTY THOUSAND inventors have availed
themselves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERICAN. They stand at
the head in this class of business; and their large corps
of assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor, from the experience practicallyobtained
while examinersin the Patent Office : enables MUNN &
Co. to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

closing in-

HOW T0 ¢ Blnlini

OBTAIN nearly eve-

ry letter, describing some invention which comes to this
office. A positive answer can only be had by presenting

This is the

.a completeapplication for a patent to the Commissioner

of Patents. An application consists of a Model, Draw-
ings, Petition, Oath, and full Specification. Various
official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are
generally without success. After great perplexity and
delay, he i8 usually glad to seek the aid of persons expe-
rienced in patent business, and have all the work done
overagain. The best plan is tosolicit properadvice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them;
they will advise whether the improvement is probably
patentable, and will give him all the directions needful
to protect his rights.

How Can I Best Secure My Invention?

This is an inquiry which one inventor naturally asks
another, who has had some experience in obtaining pat-
ents. His answer generally is as follows, and correct:

Construct a neat model, not over a foot in any dimen-
slon—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 37Park Row, toge:ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully, and
advise you as to its patentability, free of charge. Or,if
you have not time, or the means at hand, to construct a
model, make a8 good a pen and ink sketch of the im-
provement as possible and send by mail. An answer as
to the prospect of & patent will be received, usually, by
return of mail. It is sometimes best to have a search
made at the Patent Office ; such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

In order to have such search, make out a written de-
scription of the invention, in your own words, and a
pencil, or pen and ink, sketch. Send these, with the fee
of §5, by mail,addressed to MUNN & Co., 37 Park Row,
and in due time you will receive an acknowledgment
thercof, followed by a written report in regard to the
patentability of yourimprovement. This special search
is made with great care, among the models and patents
at Washington, to ascertain whether the improvement
presented is patentable.

To Make an Application for a Patent.

The applicant for a patent should furnish a model of
his invention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
ical production, he must furnish samples of the ingredi-
ents of which his composition consists. These should
besecurely packed, theinventor's name marked on them,
and sent by express, prepaid. Small models, from a dis-
tance, can otten be sent cheaper by mail. The safest
way to remit money i8 by a draft, or postal order, on
New York, payable to theorderof MUNN & Co. Persons
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Reissues,

A reissue is granted to the original patentee, his heirs,
or the assignees of the entire interest, when, by reason

of an insufficient or defective specification, the original
patent is invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patentee may, at his option, have in his reissue a
separate patent for each distinct part of the invention
comprehended in his original application by paying the
required fee in each case, and complying with the other
requirements of the law, as in original applications.
Address MUNN & Co., 37 Park Row, New York, for full
particulars.

Value of Extended Patents.

Did patenteesrealize the fact that theirinventionsare
likely to be more productive of profit during the seven
years of extension than the first full term for whichtheir
patents were granted, we think more wouldavail them-
selves of the extension privilege. Patentsgranted prior
to 1861 may be extended for seven years, for the benefit
of the inventor, or of his heirs in case of the decease of
fomer, by dueapplication to the Patent Office, ninety
days before the termination of thepatent. The extended
time inures to the benefit of the inventor, the assignees
under the first term having no rightsunder the extension
except by special agreement. The Government fee for
an extension is $100, and it is necessary that good profes-
sional service ke obtaine..to conduct the business before
the Patent Office. Full information as to extensions
may be-had by addressing MUNN & Co., 37 Park Row,New
York.

Caveats,

Porsonsdesiring to tile a caveat can have the papers
prepared in the shortest time, by sending a sketch and
description of the invention. The Government fee for
a caveat is $10. A pamphlet of adviceregarding applica-
tions for patents and caveats is furnished gratis, on ap-
plication by mail. Address MUNN & Co., 3% Park Row,
New York

Design Patents.

Foreign designers and manufacturers, who send goods
to this country, may secure patents here upon theirnew
patterns, and thus prevent others from fabricating or
selling the same goods in this market.

A patent for a design may be granted to any person,
whether citizen or alien, for any new and original design
for a manufacture, bust,statue,alto relievo, or bas reliet,
any new and original design for the printing of woolen,
silk, cotton, or-other fabrics,any new and original im-
pression, ornament, pattern, print, or picture, to he
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

Design patents are equally as important to citizens as
to foreigners. For full particulars send for pamphlet to
MUNN & Co., 87 Park Row, New York.

Trademarks.

Any person orfirmdomiciled in the United States, or
any firmor corporation residing in any foreign country
wheresimilarprivileges are extended to citizens of the
United States, may register their designs and obtain pro-
tection. Thisisveryimportant to manufacturersin this
country, and equally so to foreigners. For full particu-
arsaddress MUNN & Co., 37 Park Row, New York.

Canadian Patents.

On the first of September, 1872, the new patentlaw of
Canada went into force,and patents are now granted to
citizens of the United States on the same favorable terms
as to citizens of the Dominion.

In order to apply for a patent in Canada, the applicant
mnst furnish a model, specification and duplicate draw-
ings,substantially the same as in applying for an Ameri-
can patent.

The patent may be taken out either forfive years (gov-
ernment fee $20), or for ten years (government fee $40)
or for fifteen years (government fee $60). The five and
ten year patents may be extended to the term of fifteen
years. The formalities for extension aresimple and not
expensive.

American inventions, even if already patentedin this
country, can be patented in Canada provided the Ameri-
can patent is not more than one year old.

All persons who desire to take out patents in Canada
arerequested to communicate with MUNN & Co.,37Park
Row, New York, who will give prompt attention to the
business and furnish full instruction.

Foreign Patents.

The population of Great Britain is 31,000,000; of France,
81,000,000 ; Belgium, 5,000,000; Austria, 36,000,000; Prussia,
40,000,000,and Russia, 70,000,000. Patents may be securea by
American citizens in all of these countries. Now is the
time, when business is dullat home, to takeadvantage of
these immense foreign flelds. Mechanical improvements
of all kinds are always in demand in Europe. There will
neverbe a better time than the present to take patents
abroad. Wehavereliablebusiness connections with the
principal capitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 37
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Rejected Cases,

Rejected cases, or defective papei's, remodeled for
parties who have made applications for themselves, or
through otheragents. Termsmoderate. AddressMUNN
& Co.,stating particulars.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem
ber 26,1867, can be supplied with official copies at a reas-
onablecost,the pricedepending upon the extent of draw-
ings andlength of specification.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawingg
and specifications, may be had by remitting to this of-
tice $1.

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

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of invention,and
d ate of patent. Address MUNN & Co.,Patent Solicitors
37Park Row, New York.

MUNN & Co. will be happy to see inventorsin person,
at their office, or to advise them by letter. Inall cases,
they may expect an honest opinion. For such consulta-
tions, opinions, and advice, no charge ismade. Write
plain; do not use pencil or pale ink ; be brief.

All business committed to our care, and all consulta-
tions, are kept secret and strictly confidential.

In allmatters pertaining to patents, such as conductirng
interferences, procuring extensions, drawing assign-
ments, examinations into the validity of patents, etc.,
special care and attentionis given. For information and
for pamphlets of instruction and advice

Address

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

OFFICE IN WASHINGTON—Corner F and 7th
treets, opposite Patent Office,

© 1873 SCIENTIFIC AMERICAN, INC.

Advertisements.
RATES OF ADVERTISING.

Back Page = = = = = » = $1,00a line.
Inside Page = = =« =« « « 75 cents a line.
Engravings may head advertisements at the same rateper
line, by measurement, as the letter-press.

Fire-place Heaters.
= e

VTN

These appliances, the most modern mode of house
warming, have been brought to a state of perfection by
BIBB & CO., of Baltimore, the pioneers in this
articular style of convenientlfr and economically warm-
ing the apartments of a dwelling. By this means, a fire
in the chimney place or flue of the lower roon: is made
to warm the upper rooms; and by utilizing the flue to
convey the heat, it is done at a very small cost. Various
styles, both top and front feeding, viz.: the
SILVER PALACE,

CARROLLTON,
and DIAMOND,
Manufactured and for sale by

BIBB & CO.,

Inventorsand Patentees of Fire-place Heaters,
39 & 41 Light Street, Baltimore, Md.
Sold everywhere, from Maine to Georgia.

Send
for Circulars.
New York Agency, ELY & RAMSAY, 2071 Water Street.

ARTNER WANTED, active or silent,
with from $6,000 to_$10,000, to engage in the manu-
facture of Patent Safety Fuse. Good location and water
ower. Address “MANUFACTURER OF SAFETY
USE,” Avon, Conn.

OR SALE—A new first class horizontal
Steam Engine, 25 horse]ggwer. SOUTH BROOK-

L YN STEAM ENGINE WORKS, Van Brunt, near Sum-
mit Street, South Brooklyn, N. Y.

WOODWARD’S

NATIONAL

ARCHITECT

1000 WORKING DRAWINGS.
Plans, Details,

Specifications & Estimates.
TWELVE DOLLARS, post-
paid.

1000 Diagrams,illustrat-
ing all branches of Con-
structive Carpentry, Roof=
ing, Framing, Stairbuild-
ing, and Handrailing.

TWELVE DOLLARS, post-paid.

NATIONAL

BUILDER.

ORANGEJUDD & CO.,245 Broadway,N.Y,

Machinery, Tools, etc.,
FOR SALE AT AUCTION.

‘Will be sold at Auction, on THURSDAY, M4 Y 8th,
at 10 A.M., at the Factory of SHARPS’ RIFLE MANUFAC-
TURING CoMPANY, HARTFORD, CONN.,, a large and
valuable lot of

Machinery, Tools, Fixtures, Belting, Gun-

Barrels, Stocks, etc., etc.

A Catalogue of the most important can be had on
application to the Company, by letter or otherwise.

MMALPEY’S PAT. SELF-FEEDING HAND

SAW MILL—Do work of 3men. Price Reduced to
$60. WILLIAM H. HOAG, P. O. Box 4245, 197 Water
Strcet, New York.

1,000,000 NAMES £,5"6f New ork,

Pa., Ohio, Mich., I1l. and Wis., just procured for private
use, to address circulars. A co;(lrv will be furnished for a
fair consideration. For parties desiring to advertise an,
specialty,suchas Sewing Machines, Wringers, househol
utensils, agricultural implements, Western ﬂands. Nur-
sery Stock, new inventions, etc., there is no means so
eftectual as to send a neatly printed circular éirect to in-
dividuals. Address GEO. S. LEFFINGWELL, Box 117,
Burlington, Iowa.

AGLE FOOT LATHE—For Amateurs,
Jewellers and others. The finest in the market.
Manufacturcd by W.L. CHASE & Co., 95 Liberty st.,N.Y.

M. PAXTON & CO., Vicksburg Foun-
e dry, h:ving erected Capacious Exhibition Rooms
adjoining “their Machine Shops, will receive consign-
ments of Machinery, Tools, and Manufactured Goods.
May 1st, 1873.

UILDERS, Dealers, and Users of Wood-

bending Machinerg, patented or not, since March,

1856, unauthorized by the Morris & Heywood Timber

Bendlngico., Cfil effect amlc:tab‘lje s%lmerﬁeléts b gro;:lgt

lication. censes granted: achin () «
APDY . S. M. BARRETT, Pres.,

cor. Walnut & Front Sts., Cincinnati, Ohio.

You ask WHY we can sell Yirst
Class 7 Octave Piauos for $290?
We answer—Itcosts less than $30!
to make any $600 Piano sol
through Agents, all of whom make
100 per ct. profit. We have
Mno Agents, but ship direct to fami-
: ¥ lies at Factory price, and warrant

v o 5 Years. Send for illustrated cir-
cular, in which we refer to over 500 Bankers, Merchants,
&t. (some of whom you may_knoy), using our Pianos,
in 44uScates and Territories. ~Please state where you saw

notice,
U. 8. Plano Co., 810 Broadway, N.Y.

Milling Machines.

STANDARD, UNIVERSAL, INDEX AND PLATN.
Send forillustrated catalogue to the BRAINARD MILLING
MACHINE COMPANY, 115 Water St., Boston, Mass.

MERICAN ROLLED NUT & TUBE CO.,
Richmond, Va. Nuts from ¥ in. to 8 in., ho]loyv
e Lty sercont CACADGF (ha any
cess. Better, an rty p
gzgers made. Send for circu’iar. WM. E. %AENER, Pres
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BAIRD’S

GUETTIER’S

METALLIG ALLOYY:

A PRACTICAL GUIDE

FOR THE

Mannfacture of Metallic Alloys

COMPRISING THEIR CHEMICAL AND PHYSICAL
PROPERTIES, WITH THEIR PREPARATION, COM-
POSITION, AND USES.

Translated from the French of A. GUETTIER, Engineer

and Director of Foundries.
By A. A. FESQUET,
CHEMIST AND ENGINEER.
IN ONE VOLUME, 12MO0. PRICE §3.
By Malil, Free of Postage.

ONTENTS,—INTRODUCTION.—Part I. Chapter I.
Ge(x}mral Observations on the Metals which are Commonly
Used for Alloys. Copper, Tin, Zinc, Lead, Iron, Bis-
mutn, Antimony, Nickel, Arsenlc, Mercury, Gold, Silver,
Platinum, Aluminum; Generalities, Tables, and Data.
II. Physical and Chemical Properties of Alloys. Fusi-
bility,  Hardness, Ductility, Tenacity, Specific Gravlg,
Elasticity, Specific Heat, Latent Heat, Oxidation. III.
Preparation and Composition of Alloys. Processes of
Mixing, Cooling, Crystallization, Liquation, Tempera-
ture, More or Less comi)lex Alloys, Fusion, Precautions,
&c., Waste, Determination of the Elements of an Alloy.

Part IL.. Chapter I. Alloys of the Metals Most Used in
in the Arts. Studies of the Alloys6t Copper, Zlnc]: Tin,
and Lead, Alloy® of Iron, with Copper, Tin, and Lead.
II. Alloys of the Metals of Secondary Importance in the
Arts. III. Alloys of the Previous Metals, especially be-
longing to the A[II‘ts:])fi Lu}:lmr o IV. Alloysof thec Metals
rarely or never Used in the 8.

Par’; III. Alloys Used in the Arts. Chapter L. Bronzes
of Art. II. Alloys for Coinage. III. Al {)tvs for pieces
of Ordnance, Arms, Projectiles, etc. IV. Alloys for
Rolling and ‘Wire Drawing. V. Copper All(iy for Ship
Sheathingz. VI, Alloys for Type, Engraving Plates, etc.
VII. Alloys for Bellg, Musical Instruments, etc, II.
Alloys for Philosophical and Optical Instruments. IX.
Alloys for Jewelry, Gold and Silver Wares, Britannia
Ware, etc. X. I%hite Alloys. XI. Fusible Alloys.
XII. Alloys for Machinery, Anti-friction Metals, etc.
XIII. Solders. XIV. Miscellaneous Alloys.

The Practical Metal Worker’s
Assistant :

omprising Metallurgic Chemistry ; the Arts of Working
Ca]lpMetaEs and Alloys: FOﬁin% of Iron and Steel;
Hardening and Tempering ; elting and Mixing ; Cast-
ing and Founding; Works in Sheet Metal; the Pro-
cesses Dependent on the Ductllltlg of the Metals ; Sol-
dering, and the most Improved Processes and Tools
employed by Metal Workers; with the Application of
the Art of Electro-Metallurgy to Manufacturing Pro-
cesses, collected from original sources, and from the
Works of Holtzapfiel, Bergeron, Leupold, Plumier,
Napier,Scoffern, Clay, Fairbairn and others. By Oliver
Byrne. A new, revised, and improved edition, to which
ig'added an Appendix, containing The Manutacture of
Bussion aneet Pron. By John Percy, M.D., FR.S. The
Manufacture of Ma.leable Iron Castings, and Improve-
ments in Bessemer Steel. By A. A, Fesquet, Chemist
and Engineer; with over 600 engravings, illustrating
every branch of the fubject.................ooeiil. $7.00

The Moulders’ and Founders’
Pocket Guide:

A Treatise on Moulding and Founding in Green Sand-
Loam and Cement ; the Moulding of Machine Frames,
Mill Gear, Hollow-ware, Ornaments, Trinkets, Bells
and Statues: description of Moulds for Iron, Bronze,
Brass and other Metsls ; Plaster of Paris, Sulphur, Wax
and other articles commonly used in Casting; the Con-
struction of Melting Furnaces ; the Melting and Found-
ing of Metals ; the Composition of Alloys and their na-
ture—with an_Appendix, containing Receipts for Al-
loys. Bronze, Varnishes and Co lors for Castings ; also,
Tables on the strength and other qualities of Cast
Metals. By FrederickOverman, Mining Engineer. Illus-
trated by 42 engravings. 12mo..........ccovvvennnns $1.50

The Practical Brass and Iron
Founders’ Guide:

A Concise Treatise on Brass Founding, Moulding, the
Metale and their Alloys, etc.; to which are added Re-
cent Improvements in the manufacture of Iron Steel
by the Bessemer Process, etc., etc. By James Larkin,
late Conductor of the Brass Foundery Department in
Reaney, Neafie & Co.’s Penn Works, Philadelphia.
Fifth edition, revised,
one volume, 12mo....

(&~ The above, or any of my Books, sent by mall, free
of postage, at the publication prices.
y new and enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIC BoOKs—96 pages, 8vo.—sent free to any one
who will furnish his address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadeiphia.

SAW GUMMERS, Single and Double Up
sets, Saw Tooth Swages, Mill Dog Holders, Siding-

Holders,
for circular.

Rallroad Spike Pullers, and Tree Pruners. Send
G. A. PRESCOTT, Sandy Hill, N. Y.

B Beantiful inventions for marking Clothing

=h= and printing Cards, de. One will do Jfora

= n:.. whole family. Movable Type. Profitable,
e amusing and instructive for theyoun,

Jet Printer $1. Silver $1.25, wit,

Ink, Type and neat Case, delivered by

mail anywhere. 3 Alphabets extra 60c.
Golding & Co, 14 Kilby St, Boston.

FREY’S§

SAW GRINDER

‘Will Gum and Sharpen Saws
better and in less time than
any other device. Saves files,
time and Labor; Shapes mold-
ing Bitts Grindsan polishes
Metal, &c. &c.

Manufactured b

Frey Sheekler& Co.

% ) = Bucyrus, Ohio.

SILICATE OF SODA.

Liquid Silex—Soluble or Water Glass—manufactured by
L. & J. W. FEUCHTWANGER, New York.

OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rich-
ardson’s Patent Improved Tenon Machines.
Central, corner Union st., Worcester, Mass.
WITHERBY RUGG & RICHARDSON,

atented or not), either by sale of their
ory circular. Many valuable labor saving invent
owners, if brought properly before the public.

INVENTORS,

HO WISH TO REALIZE PE]?UNIARY BENEFIT FROM THEIR INVENTIONS (whether
ghts, or Fart_nershliyq with capitalists, are invited to send for our e¥plana-

a) n
onsN‘re&' EXPOSITION & M’F’G CO., 52 Broadway, New York.

dormant which might realize a fortune for their

ONLY 10 CTS for two numbers of the new
» illustrated paper, MY OWN

FIRESIDE. A $5 Chromo and the s];;er only $1 a year.

JONES & HADLEY, Publishers, 176 Broadway, N.

Machinery,

Wood and Iron Working of every kind. Leather and
Rubber Belting Emeri' ‘Wheels, Babbitt Metal, &c.
GEO. PLACE & CO., 121 Chambe:s & 108 Reade Sts, N.Y.

Cold Relled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
t024 ft. Also, Pat. Coupliug and Self-oiling adjustable

GEORGE PLACE & CO

Hangers. )
121 Chambers & 103 Reace Streets, New York.

Sturtevant Blowers.

Of every size and descriﬁtion constantly on hand.
GEORGE PLACE & CO.
121 Chambers & 103 Reade Streets, New York.

ATHE CHUCKS—HORTON’S PATENT
from 4 to 36 inches. Also for car wheels. Addrcss
THE E. HORTON & SON CO.. Windsor Locks, Conn.

Niagara Steam Pwmp.

CHAS. B. HARDICK,
23 Adams st., Brooklyn, N. Y.

1832, SCHENCK’S PATENT. 1871.

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and iIron Working Ma-
chinery, Engines, Bollers, etc. JOHN B. SCHENCK’S
SONS. Matteawan, N. Y.and 118 Liberty St., New York.

([T = wRgugnT
BrAMS & GIRDERS

‘HE Union Lron Miils, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved Wrought-iren Beams and Girders (pat-
ented), in which the compound_welds between the stem
and flanges, which have proved so objectionable in the
old mode of manufactur ng, are entirely avoided, we are

re;{)ared to furnishall sizes at ter ©'< as favorable as can
eobtainedelsewhere. Fordescriptive limPoFrthaddress
Carnegie, Kloman & Co, Union Iron Mills, Pittsburgh, Pa.

THE “PHILADELPHIA”

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
cyllnder%i shafts, rocker arms, pistons, etc., entirely steel.

No. 14 N. 5th st., Philadelphia,
No: 12 Citdr st Now Forke %+ { PHILIP S. JUSTICE.

Forthe Best and Ch
DRop BEeccn, Dl BT
DROP PRESSES. MIDDLETOWN, CE)NN. ?

JO00T SAWING MACHINE--best out—
Cuts very fast, as smooth as a plane. S. C. HILLS,
51 Courtlandt Street, New York.-

- ATENT I
~OLD ROLLELC
SHAFTING. |

‘'ne fact that cnis shafting has 5 per cent greater
8trength, a finer finish,andis vruer to gage,than any other
In use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers,etc.
of the most approved styles. Price lists mailed on appli-
cation to JO. LAUGHLINS

Try street, 2d and 8d avenues, Pittsburgh, Pa.
190 S. Canal st., Chicago.
%?‘Stocks of this Shafting in store and for sale by

FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & CO., 126 Chambers street, N. 7.
PIERCE & WHALING. Milwaukee. Wis.

ASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,
Providence, R. I. %gents, L. B. BR(}YOKS, 60 Cliff street,
New York ; TAPLIN, RICE & CO., Akron, Ohio.

SILICATE OF SODA

in it8 various forms. PHILADELPHIA QUARTZ CO.

WO00D-WORKING MACHINERY.

New and improved Woodworth’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortising, Tenoning, Sawin
Boring, Upright Shaflng Machines, etc. Machine Chisels
and Augers, Moulding Cutters and Farmer’s Cele=
brated Patent Matcher Heads and Cutters, con-
tantly on hand and made to order.

MILLERS AND GROCERS—Gray’s Flour
and Yeast Company, 60 West 424 St., New York,
Manufacturers of Gray’s Pure Hop Yeast f’owder, for
Family and Millers’ use, owners and grantors of Patent
Right of manufacture of Pure Ho east, Self Raising
Flour,and Gray’s Superior Family Flour.

Agents Wanted. Samples and “circulars, 25c.
‘Wheat and Yeast Feeder.

&QHINGLE AND BARREL MACHINERY.—

Improved Law’s Patent Shinﬁle and Heading Ma-
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, Stave Equalizers, Heading Planers,
Turners, &c. Address TREVOR & Co., Lockport, N, Y

UERK’S WATCHMAN’S TIME DE-
TECTOR.—Important for al. large Corporation:

and Msanufacturing concerns—capaole of controlling
with the utmost accuracy the motion of 8 watchman or

Gray’s

HARTFORD
Steam Boiley

INSPECTION & INSURANCE CO.

CAPITAL . .,. . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
inspection of the Boilers, covering all loss or damage to

Boilers, Buildings, and Machinery,

,°

. BALL & CO., 36 Salisbury St., ‘Worcester, Mass, | G

—ARISING FROM—

STEAM BOILER EXPLOSIONS.

The business of the Company includes all kinds of

STEAM BOILERS,

STATIONARY, MARINE, & LOCOMOTIVE.

Full information concerning the plan of the Company’s
operations can be obtained at the

HOME OFFICE, in Hartford, Conn,,
or at any Agency.

J.M. ALLEN, President. C. M. BEACH, Vice Pres.
J. B. PIERCE, Secretary.

BOARD OF DIRECTORS:
........................................ President.
dee.. President Atna Fire Ins. Co.
..... Asg't Treas.Cheney Bros. Silk Mfg. Co.
John A. Butler.... Pres. Conn. River Banking Co.
Charles M. Beach.. oo Beach & Co.
Daniel Phillips.. .of Adams Express Co.

. Bartholom erican National Bank.
R. W.H. Jarvis t’s Fire-Arms Mfg. Co.
. Reed . up’t Hartford & N. Haven Railread
Hon. Chas. M. Tres. State of Connecticut.

T. O. Enders... ....Scc. Atna Life Ins. Co.
Leverett Brainard............... of Case, Loeckwood & Co.
GEN. WM. B. FRANKLIN. Vice Pres’t Colt’s Pat. Fire-
Arms Man’f’g Co.
Austin Dunham............... Pres. Willimantic Linen Co.
Geo. Crompton......Crompton Loom Works, Worcester.
Earl P. Mason. ....Pres’t Prov. & Wor, R. R., Providence.
‘Wm. Adamson..of Baeder, Adamson & Co.,i’hllade)phia.

New York Office................ adway.
. Manager.
R. K. MOMURRAY, Inspector.
ANTED! Agents to sell our Rubber Stamps and
other Novelties. Address U.S.MANUFACTURING
COMPANY, 9T W. pombard St., Baltimore, Md.

M. MAYO’'S PATENT BOLT CUTTER,

® Send for Illustrated Circular, Cincinnati, Ohio.

gstrolman, as the same reaches different stations of his

eat. SendforaCirculs,r.P o J(.r)%ﬂ. U )
. 0.Box 1 Boston, Mess.
N.B.—This detector i8 covered by ‘two U. 8. fPatentf,
Parties using or selling these instruments without au-
thority from me will be dealt with according to law.

ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan-
elg’ and Woodworth Planing Machines, Matching, Sash
aud molding, Tenoning, Mortising, Boring, Shaping, Ver-
tical, and Circular Re-sawing Machlnes,gnw I&ms, Saw
Arbors, Scroll Saws, Rallway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of Wood-workin% Machinery. Catalogues
and price lists sent on application. Manufactory, or-
cester, Mags. Warehouse, 107 Liberty st, New York. 17

AGE’S Water Flame Coal Lime Kiln, with
coal or wood. No.1 Soft White Lime or Cement,
withuse of water. C.D. PAGE, Patentee,Rochester,N.Y.

THE

SCIENCE RECORD

FOR

187 3.

A Compendium of the Scientific Progress and Discove
ries of the Preceding Year. Illustrated with Steel
Plate and other En%avmgs. 600 pages,
octavo. Price, $2.

HISNEW AND SPLENDID BOOK is now
ready. Itscontents will embrace the most Interest-
ing Facts and Discoveries in the various Arts and Sci-
ences that havetranspired duringthe preceding year exe
hibiting in one view the General Progress of the World
in the following Departments:
1L.—CEFEMISTRY AND METALLURGY.
2.—MECHANICS AND ENGINEERING.
3.—ELECTRICITY, LIGHT, HEAT, SOUND.
4~TECHNOLOGY.—Embracing New and Useful Inven
tions and Discoveries relatiag to THE ARTS
5.—BOTANY AND HORTICULTURE.
6.—AGRICULTURE.
7.—RURAL AND HOUSEHOLD ECONOMY.
8—MATERIA MEDICA, TEERAPEUTICS, HYGIENE.
Rt S R SR TS
] L TRIAL PHYSICS
GEQGRAPHY. ’
12.—GEOLOGY AND MINERALOGY.
13.—ASTRONOMY.
14 & 15.—BIOGRAPHY.

Every person whe aesires to be well informed concern-
ing the Progress of the Arts and Sciences should have a
copy of SCIENCE RECORD FOR 1878. It will be a most in-
teresting and valuable Book, and should have a place in
every Household, in e very L{brary.

mpsig_es. Octavo. Handsomely Bound. Many Engrav-
g by sttt all parts of th
ent by mall to all parts o: e country, on receipt of
the price. A liberal dircount to the trade and topcan-
vassers. Forsale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.
THE SCIENTIFIC AMERICAN will be sent one year

and one copy of SCIENCE RECORD FOR 1813, on
receipt of $4'50.

SCIENCE RECORD FOR 1872:5 uniform with the

HAMPION SPRING ‘M ATTRESS—The

latest and begt improvement. Do you want 2
healthy and comfortable bed? Here it is. The softest,
easlest, ch.eapest, most popular, and durable S{)ring Bed
in market. Sold by all leading dealers. No stock com-
plete without it. hollff composed gf tenacious tem-
pered steel springs,so uni ted that the pressure is equally
distributed. Easily moved or carried about the house.
Can be lifted, turned, or rolled up like a blanket. Both
sides alike. No frame.no wooden slats,no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 6in. by 6 ft., contains 192
tempered steel upholstery springs and welghs only 25
bs. More springs for 1your money in this bed thanin'any
other. Warranted nofseless. Any sizes made to order
Send for pictorial circular, Retail price of double bed,
$13. Shipped, by single bed or quantity, to all parts of
the world. Liberal discount to the trade. Agents want-
%d. F.YC. EEACH & CO.,Makers, 131 and 133 Duane Street,

ew York.

HALEN TURBINE, No risks to purchaser.
Pamphlet sent free. SETH WHALEN. Baliston Spa, N. Y.

WOODBURY’S PATENT
Plomzng and Matching

nd Molding Machines, Gray & Wood’s Planers, Self-oiling
aw Arbors, and other wood working machinery.

S. A. WOODS, {91 Liberty street, N. Y.;
Send for Circulars. 67 Sudbury street, Boston.

OTIS’ SAFETY HOISTING

Machinery.
No. 348 BROADWAY, BBTY 0y €O
ROPER HOT AIR

W YORK.
ENGINE COMPANY, 124 Chambers St., New York.

5 t 20 per day! Agents wanted! Allclasses ofworkingpeo
$ 0 ple, of either sex, youhg or old, make more money at
work forusin their spare momentsorall the ime than atanything

ahgve. Price $2. Library binding, $2.50

Mase. Particularsfree, Address@.Stinson & Co..Portland.Msine.

© 1873 SCIENTIFIC AMERICAN, INC.

E. P. BAUGH'S

PATENT SECTIONAL NILLS,

For Grinding Raw Bones, Ores, Clay, Feed, Phos-

phate Rock, Guano, and all Hard and Tol:éh Substances.
UGH SONS,

Philadelphia, Pa.

URDON IRON WORKS.—Manufacturers

of Pumping Engines for Water Works, High and

low Pressure Engines, Portable Engines and Boilers of
all kinds, Sugar Mills, Screw, Lever. "}f and Hydraulic
Presses, Machinery in general. HUBBARD & WHIT-
TAKER, 10 Front st., Brooklyn, N. Y.

MACHINERY, NEW and 2d-HAND.--

Seud for Circular. CHAs. PLACE
& CO. 60Vesey st., New York.

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Hoist-
ers, suited to every want,

Bafety Store Elevators, Prevent Accident, if

Belt, and Engine break.

urning Safety Boilers.

Oscillating Engines, Double and Single, 1-2 to

0-Horse power.
Centrifugal Pumps, 100 tc 100,000 Gallons
er Minute, Best Pumps in the World, pass
ud, Sand, Gravel, Coal, Grain, etc., with=-

out inj u,rf.
All Light, S mYle, Durable, and Economical.
Send for Circulars,
‘WM. D. ANDREWS & BRO.
414 Water Street, New York.

SEND TO

THE AMERICAN SPORTSMAN,

WEST MERIDEN, CONN.,
(=™ For a Sample Copyof said Paper. _&)

EW & IMPROVED PATTERNS.—MA-

CHINISTS’ TOOLS—all sizes—at low prices.
~ E.&R.J.GOULD, 103N.J. R. R. Ave., Newark, N. J.

JOHNSTON,

‘Write for a Price List to J. H.

(GREAT \WESTERN

179 Smithfield St., Pittsburgh, Pa.
Breech-Loading Shot Guns, $40 to 500. Double Shot
Guns, $3 to $150. Single Guns, $3to $20. Rifles, £8 to 875,

evolvers, $6 to $25. Pistols, $1 to 8. Gun Material,
]Flshmé Tackle, &c. Large discounts to dealers or clubs.
Army Guns, Revolvers, ete., bought or traded for. Goods

sent by express C.0.D. to be examined before paid for.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of efficlency, durability and econ-

omy, with the minimum of weight and pricé. They are

widely and favorably known, morethan 1,000 being in

use. All warranted satisfactory or no sale. Descriptive
e e O ADLEY 60- L

. C. . Lawrence, Mass.
Liberty st., New York. i
MALE OR FEMALE,

WORKING’ CLASS $60a week guaranteed.

ResFectnble employment at home, day or evening; no
tal required ; full instructions and valuable package
of goods sent free by mail. Address with 6 cent return
stamp, M. YOUNG & CO., 16 Cortlandt St., New York.

THE BOSS

is better, in everg respect, than any
other Drill Chuck, Will hold to .
List price, $7.

One sample will be sent by mall,
prepaid, on receipt of $5.50; and if
you don’t like it, the money will be
refunded. Address the maker,

A. F. CUSHMAN,
Hartford, Conn.
§F~ Orders from the trade solicited.

MPROVED FOOT LATHES. SELLING
Everywhere. N. H. BALDWIN, Laconia, N.H.

12 Samples sent by malil for 50 cts., that retail quick for
$10. R. f, ‘WOLCOTT, 181 Chatham Square, Ne%v York.

OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World!

A year’s numbers contain over 800 pages and several
hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

The SCIENTIFIC AMERICAN i8 devoted to the inter.
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the 1n-
dustrial pursuits generally, and is valuable and instruc-
tive not only in the Workshop and Manufactory. but also
in the Household, the Library, and the Reading Room.

Chemists, Architects, Millwrights and Farmers

The SCIENTIFIC AMERICAN wlll be found a most
useful journal to them. All the new discoveries in the
sclence of chemistry are given in its columns; and the
interests of the architect and carpenter are not over-
looked, all the new inventions and discoveries apper-
taining to these pursuits being published from week to
week. Useful and practical information pertaining to
the interests of miliwrights and millowners will be found
published in the SCIENTIFIC AMERICAN, which informa-
tion they cannot possibly obtain from any other source.
Subjects in which planters and farmers are interested
will be found discussed in the SCIENTIFIC AMERICAN,
many improvements in agricultural implements being
{llustrated in it8 columns.

‘We are also recelving, every week, the best scientific
Journals of Great Britain, France, and Germany; thus
placing in our possession all that is transpiring in me-
chanical science and art in these old countries. e
shall continue to transfer to our columns copious ex-
tracts, from these journals, of whatever we may deem of
intercst to our readers.

TERMS.
One copy, one year - $3.00
One copy, 8ix months - 150
One copy, four months - - - - 100

One copy of Scientific American for one year, and
ong copy of engraving, ‘“Men of Progress” -
One copy of Scientific American for one year, and
one copy of ‘“Science Record,” for18718 - .- .
Remit by postal order, draft or express. '

The postage on the Scientific Amerjcan is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extra
to pay postage.

Address all letiers and make all Post Office orders or
drafts payable to

MUNN & CO.,

10.00

4.50

87.PARK ROW, NEW YORK.
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SAdvextisements. A. S. CAMERON & (CO., | . . M| BT 7. Gampenter, advertistng Agent. Adress
ozee, 110 HATTISON BOLLRE, | g e

#1.00 per line for each insertion. Engravings may
head advertisements at the same rate per line by meas-
urement, as the letter-press.

ASPHALTE ROOFING FELT.

WELL tested article of good thickness

and durability, suitable for steep or flat roofs; can

e x:.lplf)lled by an ordinary mechanic or handy laborer.
or circular arnd samples to E. H. MARTIN, 7
Maiden Lane and 9 Liberty Street, New York. .

SCROLL SAWS

THE CHEAPEST AND BEST IN
BICKFORD’S- PATENT

ANTI FRICTION

9
USE.

SCROLL SAW.

LEWIS FAGI N,AGENT, CINTI,O.
Send for circulars.

MERICAN OIL FEEDERS AND GLASS
OIL CUPS. J. B. WICKERSHAM & SONS, 408
N.10th St., Philadelphia. N.B.—The best system in use

DOUBLE TURBINE

for oiling. Send for circulars.

LEFFEL’S IMPROVED
ATE
NewBookdustOut-160PAGES

SENT FREE

"o an mrues mterested 1n warer power, address
JAMES LEFFEL & CO.,
SPRINGFIELD, OHIO, or10Y LIBERTY ST., N.Y.CITY.

PORTABLE BATHS.

Address PORTABLE BATH CO., 156 South St., N. Y.

street, New York City.

Steam Prmps,

dAdapted to every possible
$0nd for a Price List.

RANSOM SYPHON CONDENSER perfects

and maintains vacunm en SteamEngines at cost of
one per cent its value,and by its use Vacuum Pans are
rnnwithfullvacuum without Air Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, for a personal call, or
he Company, at Buffalo, N. Y., for a circular.

Machinist’s Tools,
EXTRA HEAVY AND IMPROVED.
LUCIUS W. POND, MANUFACTURER

orcester, Mass,
‘Warerooms, 98 Liberty Street, New York

A. C. STEBBINS, Agent.

Seven years’ service in some of the largest establish-
ments in New England and elsewhere, with boilers
varﬁlng from_ Fifty to Fifteen Hundred ‘Horse Power,
with repeated orders from the same parties, shows that
this improved generator has taken a permanent place in
the use of steam,

Fifty Thousand Horse Powerhave been made and put
in operation with a present steady demand.

Allthe surface of the Harrison Bofler i8 either steam
generating or superheating surface,and when this needs
entire renewal it car bemade as good as new at an outlay
of only one half the cost of @ new boiler. It can be taken
out and rePlaced by stmply removing the loose bricks on
the top, witbout disturbing the fire front or brick work
of the original setting. It is most difficult and expensive
to take out and replace the ordinary wrought iron boiler,
which, when worn out, is comparatively worthless, and
can scarcely command a purchaser at any price. -

Harrison Bollers of any size can be made ready for
delivery, after order is given, as fast as they can be put
in place, the setting costing no more than that of the
ordlnary wrought iron boller,

For all information, circulars, etc., application must

be made direct to the
HARRISON BOILER WORKS,
Grays Ferry Road,

Philadelphia, Pa.

New York PLASTER WORKS

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c.

Our

DoUBLE EXTRA Plaster is unsurpassed. Every Barrel warranted.

Our Quarries are in Nova Scotia.

ted.
WORKS, 469, 471 & 413 CHERRY STREET, NEW YORK.

Union Stone Co.,
\ Patent‘%e;ril an%s Lgxﬁifncturﬁlis e{{
. Eﬂ%fzst,a an delgoxm to %llﬁﬁaﬂgﬁs 8

RO Sk,

7

anical Uses ;

Mech:
GRINDERS, SAWGUMMERS. DIA-
N P MOND TOOLS, and WOOD'S PA-
. "  TENT KENIFE GRINDER,
For Plani Paper Cutting, Leather Splitting, and all
other Lo nives.

OFFICE, Excmug‘}z S’rjimgr, Bg;gg, L%“Ssi cet. N. T

. S.Jarboe er T .Y,
BRANCH OFFICES } 502 Commerce Street,PKllade]pﬁia,P&.
§F"Send feor circular.

R. A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co., N. Y. Making nine
tenths of all the brick usedin the State. Sendforcircular.

SEND FOR BoOK CATALOGUE.
BICKNELL,27 Warren st.,N.Y.

EACH’S Scroll Sawing Machines—Cheap-
est and best In use. For Illustrated Catalogue and
Price List, send to H. L. BEACH, %0 Fulton St.,N. Y.

SUPER-HEATERS

Save fuel, and supﬁlﬁ DRY steam. Easily attached to
any boiler. NRY W.BULKLEY, En§ineer.
98 Liberty $t., New York.

¥or testing O , Boils
Pgrometers_ flucs, Biast furnaces, Su.
r-He

ated Steam, Oil Stills, &c. Address
HENRY W.BULKLEY,
98 Liberty St.,New York.

IRE ROPE,

Steel and Charcoal Iron of superior quality, suitable for
mining and hoisting Xurposes, inclined planes, transmis-
sion of power, etc. Also, Galvanized Charcoal & B B for
Ships’ Rigging, Suspension Bridges, Derrick Guys, Ferry
Ropes, etc. A largestock constantly onhandfrom which
any desired lengths are cut. JOHN W . MASON & CO.,
43 BroaGway, New York.

P. BLAISDELL & (0,

MANUFACTURERS OF THE BEST

Patent Drill Presser, with Quick
Return Motion,

In the Market, also other Machinist Tools.

SEND FOR CUTS,
WORCESTER, MASS.

MARCY’S SCIOPTICON

‘With Improved and Cheapened
HMAGIC LANTERN SLIDES.

For Homes, Sunday-Schools and Lecture-
(1{ rooms, it is .unrivalled. Brilliant and easy
to.show. Circulars Free. Catalogues 10 cts.

b SCIOPTICON MANUAL (Revised Ed.) 50 cts.
L.J. MARcy, 1340 Chestnut St., Philadelphia, Pa.

MAGIC LANTERNS,

{ssolving View Apparatus, Views for Public Exhibi-
Bos:g. ‘ém‘.‘ A proﬁtg le Business for 8 man with small
. Illustrated Priced Catalogue sent free.

AL assan St., New York.
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STEAM ENGINES,
PORTABLE & STATIONARY.

“THE BEST, CHEAPEST, MOST DURABLE.”
Improved Circular Saw Mills, Screw and
Lever Set. 0% Send for Circular
UTICA STEAM ENGINECO,, Utica,N, Y,
G. G. YOUNG, GENERAL AGENT,
2 Cortlandt St., New York.

®—~ SCHLENKER'S PATENT R

BOLT curn‘m

New INVENTION.  ADDRESS,
.HowaRD IRON WoRKS, BUFFALO.N.Y,

NILES TOOL WORKS,

HAMILTON, OHIO.

PORTLAND CEMENT,

From the best London Manufacturers. Forsale by
JAMES BRAND, 55 Cliff 8t., N. Y.
A Practical Treatise on Cement furnished for 25 cents

OGARDUS’ PATENT UNIVERSAL
Eccentric Mills for grinding Raw Bones, Burnt
ones, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn
and Cob, Tobacco, Snuff, Sugar, Saﬂ;s, Roots, Spices,
Coffee, Cocoa-nut, Cocoa, Oil-cake, Flax-seed, Tomatoes,
Horn, Saw-dust, &c., and whatever cannot be ground by
other mills. Algo, for Paints, Printers’ Inks, Paste Black-
ing, &c. JAMES BOGARDUS, corner White and Elm
Streets, New York.

GRAND"GOLD ME DAL AWARDED
NEW, USEFUL, VALUABLE! P23

BLISHED 1837 -

)
JCONQ! Devoted to Bomo en; dnatruction,
Q LV" Containing over 350 111 ustrations and nlmin{ﬁl%nclcn- T
DR \Jgl] ific appliances; description and price of Tool Chests; F-]
& 7. PR} Amateur Lathes, Tools and Machines; dodel Stoom En!
Ry \\\Q gines, Bteamboats, Sailing Veasels ; Mathematical nstru-
DILCME# ments Aicroscopes ; Themical Cabinets, ete. .13g aeries
fRreiamd 5 145 Chemcal i reati i
;lecu for Microscope instructions or making “ret >r Seroll Work, with
ome talent, andillustrations sf110 useful parlor -equisites, iz.: Bird
78 Coges, Book' iShelves, Brackets, Flower Stands, riting Desks, Work
I3 Baskets, etc. Mailed on receipt of 2., and with first order for $1.L0
[%] worth of Designs will send extra copies to refund price of Book free,
GEORGE PARR, Burralo, N, Y., Manf, Mechanica® Tools.

W
SIXTH EDITION FIFTIETH 'l'NOUSANDg

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown, Mass

— HOUGHTON'S
AUTOMATIC HOUSE PUMP

OR WATER ELEVATOR—is especially adapted for rais-
ing water in dwelling houses and other places where it
has been pumped by hand. It may be operated by the
surplus heat of the cooking stove or range, or by a small
stove adapted for it. It will draw water from a well or
cistern,and force it uip to atank at the top of the house:
enough tosupply the ordinary use of bath?ngtubs, water
closets, and culinary 1i)urposes. It has been thoroughly
tested in actual use in dwelling houses for more than
two years and found entirely satisfactory and reliable.
For description, with cuts, testimonials, &c., address
CHARLES HOUGHTON

41 State St., Bostoﬁ, Mass.

ECLIPSE DOUBLE TURBINE
WATER WHEEL
STILWELLE BIERCE MFG CO.DAYTON, 0.

The Huntoon Governor

‘Write us for illustrations and certificates. In construc-
tion, principle, and operation, it is unlike any other.
in use in every branch of manufacturing. J.AUGUSTUS
LYNCH & CO., Prop’rs and Sole Manufacturers, Boston.

BOILERS

AND PIPES

COVERED

With “ ASBESTOS FELTING ;” saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 316, 318, 320, and 322 Front Street, New York. (¥ Asbestos in all quantities and qualities for sale.

IRON STEAMSHIP BUILDERS.

NEAFIE & LEVY,
PENN WORKS

MARINE ENGINES, BOILERS, AND I;UILD-
ERS OF COMPOUND ENGINES,
PHILADELPHIA, PA.

Working Models

And Experimental Maéhinerk Metal, or Wood, made to
order by J.F. WERNER, 62 Center st., N. Y.

BORING AND TURNR?]% gilf%sﬁlbl & MAG
IRON PLANERS, ® N ACHINES,

ENGINE LATHES,
CAB WHEEL & AXLE MACHINERY, &c. &c. &c. &c.

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

¥ Steam and Gas Fitters’ Supplies, Machinery for
0al Gas Works, &c. &c. bplles, y

NO. 15 GOLD ST.. NEW YORK.
ASBESTOS artedp Crude Statecany guar;

HUSTER, Chatham Mlls, Philadelphia, Pa.

Steam & Water Gauges.

Steam Gauge,41in..............cceuuunens teeeeneternnnne $4.50
Wateri}auge No.1, Complete......... .. 4.00
Three Improved Gauge (?ocks, % 1n., for............ 8.00
TF" Warranted for two years. ————
Also Manufacturers of " $11.00

Patent Glass Oilers,

For Shafting, Engines,and all kinds of Machinery. Guar-
anteed to save %5 per cent of Oll. Endorsed by the lead-
ing Manufacturers throughout the country.

HOLLAND & CODY, 8 Gold St., New York.
Send for Catalogue.

IRON PLANERS, ENGINE LATHES
Drillg, and ether Machinists’' Tools, of superior qual
tioh And Prloo nddross NE W HAVES MANCE R
ce a ddress
ING CO. New Haven, Conn. ANUFACTU

OYE’S MILL FURNISHING WORKS
are the largest in the United States, They mak
ﬁ?ﬁrfl,\{ég:t%legﬁ’%?blle Lfi’lllﬁ, Smutéﬂ(gcmnes, ack:r:;
ater eels, Pulleys an 1
adapted to flour mills. Send fory cdtaloz?xg 1&,spectally
» J. T. NOYE & SON, Buffalo, N.Y.

EMERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Saws,cleaning Castings,grind-

—unequaled forthe sterling qu
of its matertal and workmansh

DRIL;

ing Planer Knives perfectly stralﬁht
a ‘ty

'y
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Turbine Water Wheel

i Has recentlg been improved and sub
ected to thorough tests by James
:merson, Holyoke, Mass., showing

higher average results than any Tur-

bine Wheel eéver known. A fullre-
ort, mug be obtained of STOUT
ILLS & TEMPLE, Dayton, Ohlo.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 in. to 8 feet in diam.
The TANITE EMERY WHEEL is rapidly taking the place
of thefile and the Grindstone. If you wishto make Im-
Provements in your Fa,c_tosx, Foundry, Mill or Shep,
ntroduce our Emery Grinding Machinery, and note
the saving on Files, Labor, and Wages. A judicious use
of Tanite Emery Wheels and Grinding Machinery will
more than repay the cost in_this year’s work! Nothing
will shape,reduce or remove Metalso cheaply and uickly
a8 a Tanite Emery Wheel. The cuttinf points l;]f a file
are steel,and each minyte’s use injuresits cutting edges.
A Tanite Emerg eel never %rows dulf! Em-
eryls a substance harder than any metal! We have lately
infroduced half a dozen new Styles of Machines for
Emery Grinding. Prices: $15, $30, $50, $60, $70, $75, $99,
for Circulars and Photo-

$95, $110, $125, and $175. Send
The Tanite Co.,

graphs te
Stroudsburg, Monroe Co., Pa.

) .
Bradley’s Cushioned
is a great improvement over all other Helve Hammers ;
it has 80 many valuable and useful devices for common
and swedge work, besldes convenlences that were be-
fore unknown to this class of tools, that no adequate
idea can be given of its capacity and general usefuluness
in a brief notice like this. For particulars, write
BRADLEY MAN’F'G CO., Syracuse, N. Y.

NEW YORK SAFETY STEAM POWER GO,

30 CORTLANDT-ST., NEW YORK.

‘ SUPERIOR
STEAM ENGINES |
AND BOILERS,

by special machinery
& duplication of parts,
They are Safe, Economsi-
cai, Eusily Managed, and
not liable to derange-
ment, ‘Their COMBIN-
BED ENGINE AND
Be@ }iL IIE R mils
peculiarly -
A apted to all
R purposes re-
N quiring small
Y power, More
.than 400 ene
gines, from 2to
100 horse-pow=
er, in use. Send

=y for illustrated
7 circular.

WIRE ROPLE.

JOHN A. ROEBLING’SSONS,
MANUFACTURERS, TRENTON, N.J.
OR Inclined Planes,Standm%Shl Rl%glng,
Bridges, Ferries, Stays, or Guysoen Derricks & Cranes,
Thller Ropes, Sash Cords of Copper and Iron, Lightning
Conducters of Co%per. %Pecla attention given to hoist-
ing rope of all kinds for Mines and Elevators. Aspplé/ for
cireular, giving price and other information. Send for
pamphlet.on Transmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

THIS

" DrillingMachize

weighs 52 1bs., will drill ]
in. hole,and sells for $38.
It will drlll at any angle,
and is needed in all mills
and shops. 4,000machines
are now in use, and 4,000
more willbeassoon as we
can brlnf them into gen-
eral notice. Write to us
for further information.

MILLERS FALLS CO.,
’TYB Beekman Street, New
ork.

MAHOGANY

SATIN WOOD, HUNGARIAN ASH IN LOGS,
PliggK BOARDS AND VENEERS, SPAN-

CEDAR ROSEWO00OD, WALNUT,
AND ALL KINDS
HARD-WOOD LUMBER,
In PLANK, BOARDS, AND VENEERS.
GEO. W. READ & CO,,
Office,Mil]l and Yard, 186 to 200 Lewis St., cor.6th St., E.R.

g Orders by mail promptly and faithfully executed.
g™ Enclose s‘; stamp for Catalogue and Price List.

LUBRICATORS.
REYFUS’ celebrated Self-act-
ing Ollers, for all sorgs of Machinery

and Shafting, are reliable in all seasons,
saving75—95 per cent. The Self-acting Lu-
¥ bricator for Cylinders is now adog’ced by

p over 150 R.R. in the U. S.,and by hundreds of

=7 statiopary engines. Send for a circular to
NATHAN & DREYFUS,108 Liberty st.,N.Y

THE “ Scientific American ” ig printed with
CH

AS. ENEU JOHNSON & CO.’S INK. Tenthand
Lombard sts., Philadelphia and 59 Gold st.. New York,





