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DOUBLE TENONING MAOMINE,
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NEW YORK, MAY 10, 1873,

!..-.‘.)-‘.»l o move the gaining

{ing with a plnlon, Q. which eommunicates with s i oylinder up or down W any da.

The chief polnts of advantage to be noted In the bnproved | lever, and welght (not shown) on the back of the ma hine slred polnt, or he can place It sltogether out of the way, so

form of doubls tenoning machine, Ulustratod in the sccom- | The portions thus far described serye ta cat s singlo tenou, | that the earrlage will pass directly over i, when making

pl!hl ..""h‘“ conslst tn the mechanionl deviees by l o make & double tenon sfter the patterns shown in the fore- | single or double tenons, As the belt which drives this oylin.

means of which the cutter heads, aside from their in Yividual | | ground of Fig. 1, other deviees come luto play R (Fig. 2)is|der will nocosss arily vary in length as the lstter changes po

wotlon, oan bo so connected togs ther that when the eylindors | & verth al ahaft which revolves In & sliding frame, 8, just | sitlon, & vightener, Z', is provided, srranged in an iron frame
are adjusted to the required thickness of tenon, both heads | back of the tenoning end is » horl. | as shown, which presses upon the

oant bo moved at once.  They can thus be arranged at s sult- | zoutal «
.N.hl‘hl from the (‘l"ll"ﬂ 0 give the desired nh-plh of land in parspoctive in Fig, | U

shoulder,

A, Fig. 1. s the car
riage upon which the
material rests while
being operated upon,
B s the pulley which
drives the cutters, (
and D, one of which in
shown more clearly in
Fig. 4, through the
medinm of the smaller
pulleys on the arbors,
E F. These arbors
work In  composition
boxes In frames which
have & free vertial
motion on the maln
send, and which are
coupled togother by
the right and left hand
scrow, G, working In
suitable nuts. This
scrow, @, s rotated
through bevel gear, H,
by the hand wheel, 1,
and serves both to ad-
just the cutters, C D,
parallel to each other
and albo 10 mise and
lower the cutter frame
as desired. By refer-
ring to Fig. 5, the read-
er will understand how
this is sccomplished.
J is & section of the
hub of the bevel gonr,
H, through which the

lower portion of the screw I 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 scrow,
L. When this set screw is not tightened, the plug will press
against the scrow, G, with sufficient friction to turn it: and
consequently, when the bevel gear, H, is rotated, it will cle-
vale or depress the serow, and with it the cutter frames in

which it operates. If, how-
ever, the plug, K, be tightly
clamped, 50 as to bite against
the screw, G, the latter will be
compelled to revolve with the
gear; which, as it Is threadod
in epposite directions, will
causo the frumes to recede
~ from or approach each other
in accordance with the direc.
tion In which itis turned. By
this ingenious armngement it
is clear that the two cutters,
Cand D, can be armanged 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
o & required depth, as, for in-
stance, in cases where it is
nocessary to make one shoul-
der of a tenon deepor than
the other. 'This is effected by
oonnecting the rear ends of

extremitios of the latter,screws
are tapped which are actuated

5
H
2
¥

1 clearly
Mh‘on-on ey
means

t.h-nllh.dwluoll.l The wheel, N, on the screw,
. , the lattor to be revolved in order to cause slight
cutters. O is a tightening
in Fig. 2. It runs in a

in accordance with the
of the rack, P, connect

eylinders. On lta upper belt, and Is of sufficient

utler head, T, shown partly in section In Fig, 2, | weight to fulfill all requirements

s & bovel goaring actus The machine |s self-contained, having one countershaft un-
derneath, on which s
a sufficlent number of
palleys w drive ha
different parts, and o
socond  countersbhaft,
suspended on bracket
hangers (shown broken
in Fig. 2), bolted on
the back of the appa.
mius to actoate the
doable cutter shafi

From the sbove ex.
planation of the e=
sential parts, the me.
thod of operation is
readily followed. The
timber to be tenoned is
‘llill"d upan the car-
riage, which is suita.
bly mounted on trucks,
and in this position is
passed Dbetween the
tenoning cylinders, As
it emerges, cut in one
thick tenon or in the
outlines of two, It
comes in contact with
the catter on the verti-
cal shaft. This makes
ita way through the
¢enter of the thick
tepon, cutting out a
space and completing
the double tenon. The
gaining cylinder cuts

caing from the under
BUCK'S DOUBLE TENONING MACHINE. :i Ab o0 00 Wakirne 36
ted by the lower of the two hand wheels shown, which com- | passes over it while on the earringe, making them from one
municates with the serew, V, which works in a nut in the | sixteenth to two inches in depth and by forming several cuts,
sliding frame, S. By this moans the cutter, T, can be placed | of any length. The machine is particularly suitable for use
in any desired position vertically, orit may be thrown entire- | in railroad workshops, as it is claimed to be capable of oper-
ly out of the way while making single tenons, ating upon the Iargest and longest timber used in the con-

W, Figs. 2 and 3, is the gaining cylinder, which isactuated | struction of railroad cars.
at the Lack of the machine, where the oporator stands while |  Patented Fobruary 23, 1878, For further information ad-
dress themanufacturers, Messrs,
(Collins & Baxter, Lebanon, N H.
-

(Mammeoth Hemalns,

In 1872 a party of Americans,
led by P. Pavy, left San Fran.
cisco to endeavor to reach
Wrangel Land in the Arctic Sea.
Thoy landed near the mouth of
a Jarge river running from the
N. W._, and, about eighty miles
inland, observed many indica-
tions of mammoth remaine. On
clearing away the snow from
one of the spots, the whole of a
well-preserved animal of this
gonus was exposed to view.
Tho head was beset with long
thick white hair, and the tusks,
eloven feet clight inches in
length, were curved backwards
towards the eyes. The animal
was in a kneeling position, the
hinder part of the body being
dooply buried in the snow, and
in such an attitude as it would
take if it had died while en-
deavoring to extricate jtself
from the bog. In its stomach
waas found bark and grass, These
remains were distributed for
miles over the plain, and were
so abundant that it appeared as if a numerous herd had per-
The place awarms with polar bears, which live

/ 'ic/. /

s ——

i+ \

using the same. It runsin metal boxes placed at tho upper ends
of the wrought iron rods. These rods are connected, as |ished there. - . 0
shown at their lower ends, by & cast iron bar, in the center of | upon the bedies.—Geolog. Relchsonstalt, Fienna,

which is tapped a nut which receives a scrow which, by the —<s
bevel gear, Y, communieates with the hand wheel, Z, at the| Ixsum«XCE OB ships and merchandise was first made in
rear of the machine. By this mechanizm the uperator is en- [A. D .
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THE PHYSICAL CONDITION OF THE PLANETS.

While the savants of former centuries have, with the ut-

most minutoness, determined all the details of the motions
of the bodies which constitute our planctary system, and de-
finitely settled the astronomical aspect of the question, it
wias reserved for the astronomers of the present day, the lat-
tor half of the nineteenth century, to determine tho particn
Jars 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 constituting our planctary system, and that she
hias n common origin with the rest of the same, the new sei-
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 & 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, thas
socner or later they have gone or will go throngh 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 regulsting the relation between the
size of the ball and the time required for its cooling; and,
applying this law directly tos ball of the size of our earth,
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 wern 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 evidenees of the
geologists in rogard 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 periods of time for cooling down, and as they or-
jginated from the same nebulous mass of matter, and had
after its first condensation, by gravitation (not by eooling).
nearly the same temperature, they must now have reached
very different conditions of licat, which vary according to
their sizes,

Let us now see what the combination of the modern spec-
troseope, photoneter, 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 goon-
est, 1s the nearest to us, ourmoon.  Observations point to the
undeniable fact that, in the moon, all effects of its own heat
haye utterly ceased, that the whole satellite is cooled down
10 & low temperature, searcely reachod on earth by the tops
of the Himalayss and Andes; that all former voleanic ac-
tion, of which shie bears strong evidences, has utterly ended,

‘| drawn from the general provision and solidified in the rock,

absorbed by her lavas and mcks as water of hydration;
while no trace of an atmosphore can be discovered, so that
we even do not know whother she over had ong,

The next body of which we have some definite knowledge
is the planet Mars.  Although he ix at several hundrod times
greater distance from us than the moon, we can obsorve his
atmosphore, clouds, and ehanges of seasons in his two hemi-
spheres, by the periodical increage 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 onr carth at
the present time; but the planet is much smaller than our
varth, and is furthor from tho warming influence of the sun;
therefore the probability is that he ia farther advaneced in
the cooling process, and this is confirmed by the closost mod-
ern obseryvations.  Clouds and water are mueh more searco
there than on oor earth, and the fate awaiting us, of drying
up of vogetation by want of sutficient water, has commenced
to be realized there ona 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 voleanie eruption, by the hydration
of the cooled Invas, n certain amount of liquid watoer is with-

and that the liquid interior of our earth contains enough of
this wmaterinl to absorb many times all the water of our
oceans; as these extend down to searcely the one thousandth
part of the carth’s diameter, whileonly a comparatively thin
solid crast 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-
mer occasion; 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 to the sun, we know nothing, but the
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, ete., 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 acconnt of its somewhat
small disk and greater distance from 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 obgervations; 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 musi recognize that, in all the discussions
in defense of the plurality of inhabited worlds, two elements
have been overlooked, timo 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, eoternity 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 Zngineering, in the course
of a series of articles written in the prosecation 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 ina fiy wheel rim, moving at a
known velocity, is the amonnt of work which was necessari-
ly 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?wh(R'—R"Y) N*WDR*
equal to “’:W‘~ » OF =" goag—, for the two

cases, first where the revolving body is a disk, like a grind-
stone, or, second, where it is a rim Jike that of a fly whecl
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 ontside 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 do
an amount of work equal to that accumulated in the wheel
Thus, for a grindstone 6 fect in diameter, 1} feet thick,
and weighing 144 1bs. per cubic foot, wo get 1207 x 144 x 12
% 8 -+ 8738 = 58012 foot pounds.

An iron fly wheel rim, similarly, would require, to stop it,
if making 20 revolutions, huving a dinmeter of 20 feot out-
side, 18 feet inside, and rim 6 inches thick, the weight of
metal being, say, 444 1bs. per cubie foot : ;

and that all water ever possessed by her has long 20 been

foot pounds, aud this, I expended by stopping the
ono minute, wonld yield & mean of two nnd
powor, ; :

Tho stress on the rim of & cast iron fly whee! Ix Klven by,

?

8 _RN*e b lo: M
= o o or the rule: Multiply mmdm.ﬂ'.,

In square inches, by the squars of the number of revolutions
and by tho squaro of the mean radian of the rim, and divide
the: product of 952, Thus, a whesl having a nection of
rim = 72 pquare inclies, a mean mdiay of 0} feet, and mak.
ing 20 revolutions por minute, would have u steain npon its
cron soction of T2 x 20° % 931° 5 052 —=2780 1bs., which would
tend to tear the rim apart.

The weight of a wheel of cast iron weighing 44 pounds
per cubie foot = 48-75r, = the product of the mean rading
by the cross weetion and by 3875. Tho wolght assumed is
equivalent to w specifio gravity of 7-1, which is a fair figgure
for ordinary east iron.

Theso formulas and roles, together with those already
given in the carlior numbers of this paper, will afford our
readers the information necossary to correctly proportion the
fly wheel in any caso that is likely to present iteelf, and to
determine the power and weight of one already construeted,

- -l
THE NEW OCEAN TELEGRAPH CABLE.

The British stenmer Kangaroo has arrived st New York
with the shore portion of the new telegraph eable whick i«
to be Inid this summer botween England and the United
States, rid Nova SBeotin.  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 eable on board, is
expected to arrive hore soon,

The French cable recently broke, and communication was
suspended. It will be & sorious job to fish up and repair the
wire. The break is supposed to be at a joint 230 miles out
from the French coast.  All business is now done over the
Atlantic or Newfoundland cable, sud such is the prossure
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 kave 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 S. Schultz, W,
H. Aspinwall, 8. C. Ward, W. T. Blodgett, and others in
office until permanent appointments can be made.

The suspensions, it is understood, are not 1o be taken as
an opinion pronounced against any 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 investigs-
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 dismrbu.lces
and similar phenomena: the subject of American explorations
and surveys was first considered.

THE VOYAGE OF THE HASSLER

lasted nine months. The chief scientific rosults havo been the
observation by Professor Agassiz of the evidence of post
glacial action on the cosst of South America: both on the
Atlantic and Pacific sides, bolow the thirty-seventh parallel
of south Iatitude, with the detection of existing glaciers in the
straits of Magellan and on the coast of Chili: and an immenso
zm)]ngical collection c-mhmclng 100,000 apoclmens. the fish in
which alone amount to 80,000, The conclusion drawn by
Professor Agassiz, from what ho saw, was that during the
clacial period both hemispheres must haye each been capped
with an enormous sheet of ice, one moving northwardly
from the Antarctic and the other southwardly from the Arctic,
toward the equator.  Iee, ho 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 tho
Yellow Stone, Madison and Gallatin rivers, a tract of 34570
square miles which has Leen set apart ns a grand national
park. The event of the scason was the ascent of the Grand
Teton, 18,702 foct 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 hundrods of years old. On Lake Shoshonic 8

W =202 x 444 x § 2 (10* —9%) + 8788, more than 80,000

now goysor bagin wag discovered, containing over one hun
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w wprings,  All this wondarlul mglon was carofully sur-
voyed and mapped.

EXPLORATIONS IN THE ALEUTIAN ISLANDS
haye been eareiod on by Mr, W, 1, Dall.  Ho hing digcovered
in these islands the remains of o people antecedent to thoe
race which now inhabits them, Around the sites of ancient
villages, he found burial caves in which the dead bodies had
beon placed soas to indicate thelr ordinary occupations: men
in canoes, as in the act of rowing, women dressing skins,
holding children, ote.

THE DARIEN EXPEDITION

was dispatched for the sccond time in thc winter of 1871,
ander Commander T. O. Selfridge, U, , to explore the
route by the Atrato and Tuyra rivers, wh:ch was done, and
found impracticable, Another route 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 completo the work. If a canal by this route is prac-
ticable, its construction will shorten the voyage from Now
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 AMERICAX PALESTINE EXPLORING EXPEDITION

is in charge of Lioutenant 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
porthern part of Syria. Besides the Iabors above described,
the geographiceal work accomplished in 1872, and in pro.

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 Stono
river, explorations of the Colorado river, surveys for the
bailding of the Northern Pacific Railroad, and some others
prineipally 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 colony on the southwest
coast of Spitabergen, 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 fieet, intended to penetrate the sea
enst of Nova Zembla. Nothing has been heard from the
Polaris sinee Angust 5, 1871. Captain Hall was then in lat.
itude 73’ 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 & small Swedish sloop, who succeeded in passing thenorth
rast point of Nova Zembla. It was the hut left by Barentz,
the Dutch navigator, 276 years ago, and which has since
nover been entered by man. The sleeping berths, halberds,
muskets, and clock upon the wall, were untouched, and
wmong the books was found a description of China, the coun-
try the explorers hoped to reach by the north enst passage.
The remaing wore purchased by the Dutch government,

OENERAL GEOGRAPIIOAL 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
oxamine the great ocean basing 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 gciontific value.  Among the

ARCILEOLOGICAL DISCOVERIES

of the year Ja that of Inke dwollings or lacustrine villages of
the prehistorie inhabitants of Earope at Bienne in Switzer-
Innd and elsewhere, the finding of n skeloton of a'man at
Montone in Franes,which is supposed to be of groat antiquity,
and the exploration of pit dwellings in England. In the
United States, the roins of what was once n populous eity,
covering an aren of § square miles, have been found in
Arizonn. The entlro space within the enclosing wall of sand.
stone had been covered with honses, built of solid sandstone
without mortar, ‘The ruins consisted entirely of stone, not
u stick of wood being visible. On the N. W. coast of Asin
Dr. 8chlieman elaims to have found the remains of ancient
Troy, His exeavations have led him through ruins of suc-
cunnive sottloments, nt the lowest of which were structures
built of mussive stones, A wall of huge stones joined to.
gothor with clay, and the ruins of a solid tower of masonry
forty feet thick, built upon the primitive rock, were found,

General DI Comnoln's Phoeniclnn antiquities we have already
fully described ; they sre at present being armnged in o suit-
able musoum in this eity, The principal

. ASTATIC BXILORATIONS

hnvo beon mado by English engineers in Persia, for tho loca-
tion of telograph linos. The Russinn government has had
under consideration a eanal connecting the Black and Cas-
plan seas, which, although only about six miles in length,
will require the labor of #2,000 men for six yoars, Surveys

e bolng mado for u eailrowd from Scutari, on the Bosphorus,

to Shikegore, In India, und another line is proposed from
Moscow to Pekin,  In
AFRICA,

'ﬁtm of the year have been the reseuo of Dr. Living:
ho Merald roporter, Stanley, and the knowledgo of
n of Dr. Behweinfurth, in the roglons west of
L and to within 84 dogrees of theequator. The lat-
lor has found 8 ree of plgmies, or dwarfs, supposed
sumo describod by Herodotus. M, Alfred Grand-
dnvoted his lnbors to Madagasear, and has fixed the
of Ints, snd oxamined the const line for 1,250

unﬂ;, the discoverar of the gold flelds in 1671,

has found a rained oity on the east const of Afriea, contain.
ing massive stone structures of groat antiquity, IHe thinks
the spot to be the famons Ophir so long sought for, to which

Solomon sent for gold and procious stonos, Bir Samuel
Baker loft Gondokoro In 1871, since which thno no anthentio
nows hns beon recelved from him,  Sie Bartlo Froro has ar.
rived at Zanzibar, and communieated with the Saltan, rela.
tive to the suppression of the slave trade, and two English
expeditions have been despatched to codpernto with Dr. Liy.
ingsfone.
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THE PROBLEM OF THE COMING TRANSITS.

In resuming the consideration of this subject, commenced
in our last week's lssue, we must remember that, as
photography was an undiscovered art st the time of the
Inst teansits, it could not of course be made uso of. The
samo results were almed at by the method proposed by the
groat 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 dueation of her transit, which is
necessarily difforont for different stations, Having the exact
time oceupled by the planct in 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
suflices 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
tho sun follow as before. This method requires simply that
vach observer shall note tho exact beginning and end of the
transit as seon 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 mattor
1o determine the precise instant when her centor crosses the
san's edge at the beginning and 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-
sito distance between the points of observation, it is necessary
that one station bo 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 difficalty by
giving the sun's edge an uneven or rippled appearance.
Then the planct, 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 s fraction of a second is all-important.

There remains one more method, which can be described in
fow words. It is known as Delisle’s, and is especially valu.
able in that it aims to determine the sun’s distance in & man-
ner entirely difforent from those thus far noticed, and is ap-
plicable at times and places altogether unfavorable to Halley’s
method. Again our ball «nd 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
rato 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
cirele, When it reaches the other side of the cirely, the ap-
pearance will bo reversed ; that is, it will seem to the obsery-
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
case. If each observer notes the exact time when the ball
appears to him to touch the rim of the circlo, the differonce
—uay four seconds—will measure the interval occupied by
the ball in passing o certain distance. Now if that distance
can be exactly caleulated, the ball's rate of motion can be
easily ascertained.

We know the distanee botween the cameras (12 inches),
The position of the ball, relative to the camerss and the
soreen, is also known, sines It divides the whole space into
parts having to ench other the ratio of two to five, Honoeo,
by a simple geometrical principle, the spuce passed over by
the ball, in the given interval, is to the distance botweon the
camoras ns five o seven; which gives 84 inches, If the ball
moyes ovor 84 Inches in four seconds, its rate of motion must
b 23 inches o second,

In like manner the rato at which Venus moves in her orbit
in caleulatod from tho interval botween two observations of
the same phaso of transit as scen from two statlons, The
time which the planct takes to make s comploto eiroult of hor
orbit Is known ; this time, multiplied by the planet's mte of
motion, gives tho eireumforenco of hororbit in miles, whones
its radins, or the distance of Venus from tho sun, s casily
found. The ratios of the planctary distancos belng known
by Kepler's third law, tho sun's distance from the earth or
any other planet in miles follows by o simple proportion as
soon a8 his exaot distance from one s determined,

The advantogoes of this (Dolisle's) method wre moany. Ty
dissdvantages arlpe from the fuot that the exaot moment ut
which the planet’s ingress or ogross occurs must b known,
Besides the obstacle to the nico determinntion of these phases,
this method involves the further ditbenlty that the clocks
made use of at ench ptation must show absolutely true timo
ab the moment of observation,  And sinee, (o dotorming the

oxnet interval botween different observations the loeal time
at each station must be changed to some common standard,
sy Groenwich timo, it is essential that the longitude of the
stations bo determined with especial aceurnsy, Halley's
mothod, on the contrary, requires only n relatively rough
dotermination of the observer’s position, and & timekesper
which shal! not vary appreciably in the courseof four or five
hours. Botlh methods, supplemented by pholognplny, will
be employed In the observation of the coming transits. The
reasons which govern the cholce of stations for onch method
are not within the scope of this article. Tho main point Iy
that the stations shall bo sufliciently numerous and carefully
solected to give the minimum risk of the thwarting of all
observation by foul weather,

— -, - —

SCIENTIFIC AND PRACTICAL mom'non.

HIFPOFIAGY 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 propared for the market in
the ordinary way, and that the meat sells for about half the
price of beef. The horses are inspected st the slaughter
house with the greatest care. It may be noted as an inter-
esting fact that hippophagy is decidedly on the increase, as2,.
408,076 pounds of equine meat were eaten in 1572 as against
1,118,024 in 1860,

ADULTERATION OF ULTBAMARINE,

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 Polyteck-
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 is left for 3 or 4 hours, then
sifted, dried, ete., 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 picce 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.

FREPARATION OF PURE SULPHATE OF POTASSITM.

Commercial sulphate of | otassium usually contains a large
amount of sulphate of sodium. To free it from this, on a
large scale, E. Sonstadt proposcs the following method : 664
parts of the salt is dissolved in bolling water and 149 parts
of chloride of potassium added in small quantities. There-
upon pure sulphate of potassium immedintely 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 the boiling tempera-
ture. It is then allowed to cool, and s 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
concentraied 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 FROCESS.

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 st a low tomperature, then filtered through fine linen
or muslin into another kettle, and cooled to 101" Fal. or
lower; a very strong lye, usually sbout 36° B. isadded, 80
Ibs, of fat requiring about 40 Ibs. of Iye. It is thon stirred
with a wooden paddle until & ring made by stireing may bo
recognized. At this time the coloring matter and perfumery
aro added. It is next run into frames lned with muslin,
closed, and loft for 12 hours, by which time saponification
will have taken placy, the temperature rising to over 175" Fah,
It is now ready to bo taken from the framoe, cat, dried, and
sold,  Soaps mndo by this process are softer nnd pleasauter,
bocause they contain the glycoring but they are unfortu-
nately always moro or less alkaline, no matter how much
care is bestowed upon their preparation. A Frenchman
named Mialho elaims to have invented s method of neutral.
laing tho freo alkali and thus combining the ndvantages of
both methods and making s perfectly noutrl glyeerin soap,
Thin s nccomplishod by taking the ordinary soap prepared
by the cold process, shaving it up fine, and spreading it out
on grates in sultablo chambors, whore it is exposed to the
sotion of carbonle acld gas until wll the free soda is convert.
ol Into the biearbonate of soda. Thus a porfectly noutral
#onp in obtainsd, which containg wll the glycorin prosent
In the gresse nnd n cortain quantity of biearbonnte of sodn.,

. -l

Tux rallroad tunnel at Baltimoro, which Is to unite the
roads on the north and south sides of the city, is to be com-
ploted before the end of June, and, until the complotion of
tho Broadway Underground Rallway in New York, will form
the largest underground rallrond possessed by oy elty in
America.

s 4 ) W QI e———

GuNERAL GrORGE 8. Greey, formerly Chiof Engineer of
the Croton Aqueduct, Now York, has boon appointed Chajr.
man of the Engineor Commissloners who are to nuperyisy
the construction of the Broadway Undorgraund Railway,




Scientific  wmerican,

The custom of embellishing parks with statuary and
ormamontal objects, arising with the Grecks, was nover car-

ried to #0 great an oxtont ax In the famous plossure
still exist the

jured as the other,

THE o“m&flb USE OF METAL. A cont of paint protects it from the of.
1 other | fects of the woeather, and insures its darability while glving

it the appearance of the marblo or other material it jn In

grounds | tended to represent.
Wao soleet the accompanying engravings from s number of

ta cleanse the hones by immersing them in & pit or elstern of
wator, where they remaln about twelve hours; the water is
then drawn off and fresh water added to them ; this opera.
tlon Ix wometimen ropoated to remove any dirt, ote, The
water being withdrawn from the bones, & solution of lime,

of Italy, In the neighborhood of Rome there
of the Dorias and DI Mediels, while near | beautiful designs of various objects of art and ornmmenta- | in the proportion of one bushel of lime to 500 gallons of

colobrated villas

Gonoa the great Pallavicl
attraction of the city. It was in these grounds that

the famous sculptors of the Middle Ages designed their
cholcest works, and oven now, 100 weather worn and
injured to meet places in the muscums, a fow antique
viwes and figures still stand In the samo spots whero
centuries ago they wero first placed,

It has been asserted that tho art of sculpture, as now
practiced, is but reproductive, and that the genius of
the prosent age tonds more toward the rejuvenation of
jdeas of the past than toward the development of orig.
inal concoptions. The reason, perhaps, may bo traced
in the fact that the world Is no longer content with a
single embodiment of agrand or beautiful thought,
but demands its infinite multiplieation—calling upon
modern invention for processes reiterative of anclent
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, docay in the villas or are admired by millions
in the museums of Italy, are now trite and every day
oroamoents. 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
tho melting furnace have superseded the sculptor's
mallet and chisel; and while the originals remain im.
mured in the cities of Europe, their counterparts, by
thousands, beautify tho pleasure grounds of the New
World,

Ormamental work 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 bean-
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 fameof 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 prigress which is being
made in adapting the metals, especially zine and iron,
to all kinds of ornamentation. The Iatter 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 exprossive treat-
ment, For counterfeiting the fine lines of statuary, and more
especially floral subjects, it is excellently suited, as the thin
petals and leaves of plants can be worked outin it, in all
their infinite variety. As a material for out-door exhibition,
in connection with iron, it is superior to either stone or terra
cotta, being neither as expensive as the one nor as casily in-

THE WARWICK VASE, REPRODUCED IN IRON,

Beekman street, in this 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
a very powerful action upon it), The first process is

NEW IRON GARDEN

SETTEE,

ni gandens yot form the principal | tion in the eatalogue of the J, L. Mott Iron Works, No, 90 | water, ia to be poured into the cistern for the more perfect

cleansing of the bones and ths removal of any super-
fluous matter,  After three or four dayy’ saturation, the
lime solution should be drawn off and frosh waser added,
to got rid of the lime. Thus prepared, the bones aro
placed in the globular vessel ealled the extractor, which
In filled with them by removing the interior plate which
covers the manhole; this aperture is of an elliptieal
form, and allows the plate to bo slipped round and re-
fixed in its place by turning & nut which draws it up
tight against the interior surface of the exteaector, and the
Junctures aro made air-tight by luting. The extractor
turns upon a horkzontal cylindrical shaft; one half of
this shaft s made hollow, or consists of a strong tube,
which tube also proceeds downward towards the center
of the vessel to conduct tho steam beneath the grating
upon which the bones are Inid. The steam, of about 15
pounds pressure, Is admitted by the cylindrieal shaft,
proceeds first to the bottom of the extractor, then rises
up through the grating and among the bones, antil thy
vessel is completely charged ; previously to this, howe.
ver, the air in the extractor is got rid of by opening s
cock at the top of the extractor, and closing it after the
admission of steam. While the steam is acting upon
the bones, the extractor is occasionally turned round by
menns 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
ran 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 L.
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 gelatinons portioa 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 s 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 gelstinous mass is cut into
square cakes and dried as usual in the open air.

Tie Commissioner-of Patents, Canada, has presented to

Parliament a bill for the farther 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 prepamstion of papers,
and the procedure before the Patent Office tothose of the

United States.
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'STEVENS INSTITUTE LECTURES,--MOONLIGHT AND ITS
BOURCE,

BY FUESIDENT UHENRY MORTYON,

The moon shines, as is well known, by reflected light; and
a consideration of the nature of reflected light will thore-
fore be a profitable introduction to the study of the moon it-
solf. When a pebble is dropped in the smooth water sur-
face of & 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 & wall, returning with the
samo force with which it struck, because the impinging ether
is perfectly elastic.

In the accompanying figure are
soen o series of waves proceeding
from the center, C. One of them
has arrived at an obstacle, D, but
for which it would have reached
E, as shown by the dotted lines,
FE, G;: as it is, however, the
wave is thrown bacz with the
force with which it struck, evi-

WSS N i
& AT { i dently describing the curve, F, H,
i L L @ ! i ! G justasfar above the obstacle
\S ‘~,_ o /4 { asthe unobstructed wave would

Fro. 1, have gone below it. The other
waves would be reflected in the same manner and givo rise
to a series of curves having a center at (7, as far below
D as Cis above it. When speaking of refiection, it has been
cnstomary to explain the phenomena by using the term
““rays;” but it must 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 Cand 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 G, 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
lecturer exhibited the reflection of waves upon the screen, by
means of a beautiful pieco of apparatus. The light of an
oxycalclum burner was reflocted 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
centor of the water sarface, and these were reflected upon
the seroen by o large Inclined mirror above the tank. The
sides of the latter were made to slope considerably outward,
50 a8 to avoid reflection from them; and the sudience was
thas gnabled to verify what had been stated about the propa-
gotion 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 briefiy upon the well known laws of reflec-
tion, and exhibiting in illustration some of those beautiful
Yo Semite views where the oye strives in vain to discover
which is the landscape and which the reficction 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 o lens, apreared in bold relief
and startling proportions. The engraving herewith, 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 & sourcs
of illuminationto 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-
grophy of the moon has been ac-
curately studied and the different
portions of her surface have re-
ceived names, some of them poet-
ial, Thus wo have the Sea of
Noctar, the Sea of Storms, the
Frogen Bes, the Lake of Sleep,

of the most lmportant are Tycho
Braho, Ptolemy, Herschel, Archi-
moden, Copernicus, ete. The different regions containing
theso various parts were separately discussed. It seems
that the moon s composed of burnt out eraters of immense
voleanoes, some of them s hundred miles across the top, and
thist there is no vestigo of water or atmosphere about it.
{ uontly the stars will be visible thonee, even when the
full blaxe of the sun is upon it, during its day of fourteen
tarrestrial days, bocsuse there is nodiffusion of light, It is
tho presonce of our stmosphere that prevents us from seeing
the stars in daytime, The manner of messuring the hight
‘of lunar mountaios Is by observing their shadows at differ-

ent timew of day. Thoy are earofully measured by means of
the micromoter; nnd from thelr longth and tho accuratoly
determined relutive position of wun and moon at the time,
the astronomer Is onabled to ealoulate the higut of the
mountaing, Difforent views taken from paintings by Mr,
James Hamilton, an artist of noto, of what must be tho ap-
pearance of portions of the moon by earth-light and by dny-
light were then exhibited. They gave an excellent idea of
what s 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 ug.  Professor Janssen nccounts 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 cver turning to-
wards us, If there existed any water or airon the moon, it
would, according to this hypotheais, bo deawn away from our
side towards the opposite one,

It has boen advanced asa theory that the moon has passed
through the different stages which geology teaches us took
place on tho earth ; that finally, by cooling off, all the air and
water have been abgorbed and 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 plancts, though millions and millions
of years may bo required to accomplish it. Tho earth, we
suppose, has partially cooled from o 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
stagos of development can bo 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 timo been undergoing changes and sending out
more lght 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
plancts, showing their charcteristics, were produced upon
the gereen in this connection.  According to this bold hypo-
thesis, the mecon represents the very remote fature 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, Muss, :

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 & reptile,nor a fish, which has not
been an ovarian egg; that generation after generation these
ovarinn 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 familinr? But this is not all. Besides the in.

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

¥, 2-ILLUMINATION BY BADIATION,

ponding set of individuals from whom the egg receives an
mpulse, leading to the formation of the new belng within it ;
in other words, the egg must be started by an influence from
without, that is, by contact with sperm cells, into those sue.
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 oecusionsl
excoptions to the rule, as among bees and cortain mothys and
butterflies, known to produce living belngs by means of non-
fecundated egge.  We have many animals among the lower

organisms, and especially in the class of radiates, that com-
bine tho three modes of reproduction: multiply by egge,
budy, and pelf division at various times, Others propagnte
by the two first processes alone, without the Inst, Among
the higher animals propagation by egis Ia the only method
known, Noither mammal, bird, reptile, nor fish multiplies
ity kind in any other way.  All oggs arige in what are enlled
ovarien. Theso nre clusters of cells, forming bunches of &
somewhat glandular charmcter in appearance, Between theso
colls the eggs are formed and in such a way as at first to be
hardly distingulshed from the cells themselves. The same
is truo of sperm cells, which arise in organs of the same
chiarncter as the ovary, and are formed in & manner perfectly
similar to that of the formation of the egg. So we have
these two .-plu'r('ll of gmw‘.h which chamacterize sex in the
animal kingdom, arising in conditions so very similar thst
the essence of the two is hardly to be determined by ob-
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 sid of high magnifying powers.
There aro, i1t 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 sand what is their mode of reprodue-
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 similor
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,

As 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 eggz as we know it in
mammalia, and then proceed to compare it with the ovarian
eggz 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 s substance which is itself transpsrent, 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 Huid. 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 egg have received names.
The outer envelope is called the vi-
telline membrane, because it has
been ascertained by comparison that
it corresponds exactly to the ex.
ceedingly thin skin Inclosing the
yolk in the hen's egg. A yolk is
called the vitellug, sand hence the
name. The bag contains the yolk;
and howoever transparent this fluid
may be, it retains the name of yolk.
To the paturalist the word yolk no
longer designates that peculiar sub-
stance contained in the bird's egg of
a yellowish color. The yolk may be
any substance which is contained in
tho outer envelope of the egg. The
inner bag is called the germinative
vesicle. That name was given to it
under the lmpression that from it
the germ arises. The name has been
sotalned, though I wish at the out-
rot that you should free yourself
from the idea that it has any spe-
cial connection with the formation
of the new being. The dot or dots
within the germinative vesicle aro
ordinarily called the germinative
dots, From their discoverers these parts have also had sofue
other name applied to them. It was Professor Purkinje, of
Brealau, who discovered the germinative vesicle, and in his
honor some physiologists call it the Purkinjen membrane or
vegicle, Professor Wagner of Gottingen discovered the
presence of the dot in the germinative veslole, and in his
honor it is occanlonally called the Wagnerian dot or dots.

The dimensions of such & mammalian ogg are very small.
It comes just within the moge of the power of the human
eye. Practiced embryologista may deteet, without the use
of the lens, an ovarian egg in {ts organ when it has reached

servation,
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maturity.  Owing to the difference in the power of human
vislon, some obwervers will ensily detect the egg in its na-
tural position in the ovary with the naked eyo, w:hlln others
are unable 1o see It except by the aid of the muagnifier. Place
the ovary under the microscope and you will find that it con-
talns oggs of various dimensions In various stages of growth.
In some thie amount of yolk is less than in others; in some
the gorminative dot exists; in others it is not formed; in-
doed veslolos are found in the ovary in which neither ger.
minative dot nor gorminative vosiclo existg, and which are

supposed to be egge in process of formation.

e et e

Correspondence.

Fhe Retrograde or Direct Motlon of the Sun.

To the Biditor of the Scientific American:

In your issuo of March 12, a scientific friend, C. 11 B., has
very kindly tried to set mo right in relation to precession ;
ho thinks that I am “wrong in some of his [my] views.”
Wall, may be [ am; I will not assert that 1 am absolutely
right; but I have the strongest kind of evidence to show
that T am right, namely, proof, and I am satisfied that C. H.
B. and many others of your readers will be astonished to
seo it, if you will allow me to present the same to them.

C. H. B. say= that ** the retrograde motion of the equinoxes
is real, and does not necessarily invoive the idea of a direct
or other motion of the sun,” cte. By this language 1 under-
stand him to mean that the earth makes a gyratory wabble,
retrogressively, as Newton said, and as all Newtonians as.
sert, and that it is independent to solar movement altogether.

Now let us test the truth of this by diagram, and we will
soon find out who is in error. E is the earth; S, the sun; A
B Cand 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
ta 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
s0 on, until it comes to A again in 25,868 years.

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 turn from 8 and re-
turn, as it would to turn from any of the stars marked A B,
ete., 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 th: 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 25868 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. Bat, 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 thes plain? Is not thata fact? Where is New-
ton’s notion now?

Again, suppose S were to pursue a path towards ¢, and E
o keep swinging her poles and rotating on her axis, as we
Lave supposed. 'Would not solar time, then, be longer than
gidereal time? Would not B be in the meridian before e
could? And would not the increaso of solar time depend
upon the rate of advance of Stoe? TLese 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 gay you to that, popular astronomy ?

Again, and lastly : Suppose S to be moving in the direc-
tion of f, and E to be rotating and swinging her poles round,
as before supposed ; would not solar time be shorter than si-
dereal time? Would not E (the earth), in her rotary move-
ment, arrive sooner at f than she would at BY And would
not the degree of shortening be in proportion to the rate of

of Nature; hence we know, certainly, that the sun (8) is pur-
sulng & 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 ides of a dircet 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. Nothing is elearerin all
astronomy.

As o the one day, so ealled, of precession, I would remark

= = -

must call it a day) an equinoctial pole day of 25,868 y--nm'
length,

It in true thst from the moment the pole of the earth pro.
longed Jeaves H (1 allude to C. H. B.s disngram, Fig, 2, an.
nexed), or A in my own
disngram, it cannot roturn
thither again until about
25,808 yesrs. But in res.
peet to the rotary move-
ment of the earth or side-
real time, as compared to
solar time, Is not the differ-
enco 1 in 25,868¢ And if
80, then a solnr day s short
or than a sidercal day to
the amount of one day in
25,808 days, and to one year
in the same number of
yours.

I hope, at some future
time, to give n dingram of my theory of solar motion, show-
ing how precession of thoe stars, and recession of the four
soasons of the year, is produced, which I believe will be both
interesting sud instructive to your many scientific readers, as
well as to my friend . H. B., who, I hope, will send me his
full name, so that I can privately thank him with much gra-
titado for the kind and gentlemanly manner in which he
has mado an endeavor to convinee and correct me.

Jonx Hernuns,

Gloucester, N, J.
il

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 oqual 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 muakes an imperfect eye, to say nothing of over-
heating the end of the part turned,
which is invariably the beginning
of a fracture. (1.) Now let the
smith cut off the iron, or leave it
on the bar, as he may think proper,

bring the end to a welding heat, 5 =
and bend (over the edge of the an- S )
vil), at right angles, asmuchas he I ——

desires, to form 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; aud should
they find reason to be thankful, let them bestow a favor on
the SCIEXTIFIC 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.Q.R. 8. T.

Mansfield, Pa.

Tried on the Square,
To the 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 accurncy of the half cirele 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
un ordinary square may be
used for the above purpose,
as shown, saving much time
in the construction of mn.
chiine core boxes, It will be seen at a glance, however, that
the square will test a cirele of any size with as much neceun.
racy as it doesa right angle, it being 90 degrees, or the fourth
purt of u circlo. GEORGE B. DURKEE.
Farmington, 111,

——d
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The New FPatent Law Bill in England,
To the Editor of the Scientific American :

Asone of the Committee of London Patent Agents, who pre-
pared the new patent law bill which was severely criticized
In your issue of March 20, pormit 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 tho law and practice nnd the effect of grants of
lotters patent for inventions.” The result of this onquiry
Wwas a report embodying several recommendations which were
supposed to be needod for improving the working of the pat
ent lawe,  Theso recommendations commanded by no means
the general approval of putant ngents, and sgome of thom wero
even donounced as inpracticable. It was however thought,
and, I yonture to say, not unreasonably, that if the recom.
mendations were to be followed, the putting them into work
Ing order, go that the least possible amount of miselief should

that it eannot be a day of 24 hours. It may be called (if we

neerue therefrom, might bo the best offceted by those whose

The patent agonts therefors andortook to embody fn ono bil)
the existing statutes, and clauses which wonld include fhe
mnchinery for wocking out the meammendations of the Com.
mittee of the House of Commony,
All that is now, thorefore, in principle in the bill, the Com.
mons committes is answerable for, and all that is old is the
work of the leglalature,  Our self dmposed task was vimply
to supply the detalls for putting the resolutions into n work.
ing shape.  For my own part, I agroo with you that ** nenrly
all the changes propoacd In this bill are stops in a baekward
direction,” but you will understand that it is of no xmall
importance for the lugislature to hnve before it, whenever the
smendment of the patent laws may be taken in hand, not
only the wholo law as it exists, but also the recommendations
of the Committes in o working shape, combined in one doon.
ment.  Moreover, suggostions may at the first blush weem 1o
possess some value, but whon put into working shape theie
impractieability mny be demonsteatod,  If this result hag
been nttained by the labors of the Commities of Patent Agonts,
and your remarks seem to indieate that it has, I venture to
say that good servico has boon rendered, by the drafting of
our bill, to patent Iaw reform. At any rate you may rest
assured that the bill will never become law in its present
form if it js within the power of the London patent agonts to
prevent it. A. V. NEwtox,
66 Chancery Lane, London,
- -

Superheated Stenm,

To the Editor of the Seientific American:

Knowing how much every one using steam power is inter.
ested in producing it economically, T send you the following
facts, which have added very much to my opinion of the
advantage of using superheated nteam :
We have been using in our business for some years an up-
right tubular boiler, the tubes passing entirely through the
steam space, giving us very dry steam. This boiler furnishes
a little more power than did a horizontal tubular boiler, hay.
ing more fire surface and using more fuel, which was used to
run the same maochinery. I was still more lmpressed with
the economy of our boiler by the following comparison:
Last summer a fonndery and machine shop was established
in a building adjacent to ours.  They put in an ordinary two
flue horizontal boiler. By a careful estimate, 1 judged they
used about three quarters the power we do, while they con-
sumed nearly one half morecoal. Inoticed that they worked
very damp steam, which was evident from the water escap-
ing from the cylinder cocks, which were always open. Their
bofler 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
fact that our engineer pumps water into the boiler after he 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 ina few
minutes with an expander. I lay this fault to the engineer,
who, when late, makes up a very hot fire to mise steam ina
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 oceur 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,

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

In your journal of March 1, 1873, pages 181, 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 ean be reconciled,  In speaking of the heat of the sun,
quoting Sir John Herschel, ho 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 hieat of the sun could be concentrated upon the jave-
lin of ice, it would nover approach the sun, for the point
would melt off as fast as it came.” At that rate the sun
would melt 805,863,520 cubie miles of ice in a second, if light
moves 102,000 miles in o sccond.  Hoe eays agaic : *“Supposo
weo should take two and a quarter miles square of solid ice,
and should concentrate upsn that the heat of the sun, it would
take just one second to melt it.”  If he means, by ** gquare,”
to imply o cubo of that gizo, ho would make the sun melt
11§ ] cubic miles of fce in o second.  Now if by one osl.lmlln
the sun will melt over three hundred million cubic miles of
jce in o second, and by the other, less than twelve euble miles,
there is certainly an appreciablo difference in the estimates:
the ratio being over twenty-five millions to one, not very
close for an **exact seience.™

But perhaps these estimates are about ns satisfactory as
any that ean bo made on the subject of the solar heat, for 1
notico that by different sciontists the sun's heat is estimated
at from less than 219° Fuli. to eight or ten million degrees
of the samo scale, '

Tho Professor thinks that ““if the sun were of solid mnl':
it would have been complotely burned out in 5,000 years,
I have soon it estimated that it wonld harn out in less than
five minutes,  And the Intter estimato seems more correct,
s It was baged on the ratio of the sun's mass and ml'ulh).n.
compared with s globe equal in diameter to the carth’s orbit.
Ho thinks also that “metoors ” help to keep up the solar

experience enablod them to judgoe of their ultimnte action,

heat. But, nccording to the SCIEXCE RECORD, the meteors
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dust from the comets’ tails, blown off b

‘are only the

‘m.ﬂ November showers, 1 have nover heard that
a single person has beon able to light his pipe from the heat

M‘Iﬂ P”dm ER TR Th0 Rowh alfuct of the i “,\,\'“:‘l' -’u olwerves |||u!' gold in thin plates, or when pre
"ﬂdm in 80 small, upon what prineiple ls so great . B o rom very dilute '..ul-n:nrn. (by action .“f uuflpl.uf
an offect attributed to them as that of contributing largely 10 | biue 1 ,I Water), manifests dichrolem, appearing indigo
heat up such & body as the sun, and through it the vast space | ) ht, 1 - "Fm‘ S T petiow: Ly sisied
of the solar system ¥ Can any one tell? Does not the Pro u“-hlb In o Bl vt "" ot '.-' very small (as when
Soasor's Jecture heed to have its statemonts bettor har :“‘ml“ .hl‘l.':-;llnl.\lml from its solution by means of stan
fmed ? Jacom Davia ey, nl- 0) tu Inulp of i‘nh rforence come into play and

M bol, ol ppesis purple. Such gold the author calls mole

¥ B i S < gold, and he thus digtinguishes three modifieations
Ignition by Nuperheatod Steam. of gold, (1) ordinary, (2) dichroitie, (3) moloculsr. Ruby

1% the Editor of the Scientific American : glams he rogards as u solution of molecular gold in glun'

1 have notlced the letters that have appeared in your journal
lately, on stesmn Ignition, and 1 will give you a singular fact
which occurred in my own experionce a fow days ago.

I hiad propared some gun cotton, and after washing it a
little from the acids, 1 laid it on the T jolnt of & steam pipe
to dry, 80 yards distant from the bollers; the pipe rans 40
yardsof the distance under ground. In about three minutes,
thore was a flash like lightning ; the cotton I lald on the T
Joint had exploded by spontancous combustion.

I have often soen cotton yarns and raw cotton, that have
been dyed with sulpho-nitrates and nitro muriates, ignite in
a few hours, belng in contact with superheated steam pipes.
May not wood, under cortain circumstances, absorb inflam.
mable gasos, snd thus bo rendered more liable to spontancous
combustion ¥ Jacques Nicunorsox.,
Frankfort, Ky.

Retardation bvy Ocean Tidos,

To the Editor of the Scientific American:

In the SCIEXTIFIC AMERIOAN of April 12, there is a paper
on this subject alleging that the ** tidal wave spends ita force,
moving from east to west, on the coasts of Africa and Amer.
iea, retarding the rotation of the earth ™ ; but the wave does
not remain there, and the reflux would be equal to the afllux,
Without surface oceans, no thought of retardation by the
moon's attraction would be entertained ; and, if surrounded
freoly with ocean wator, the carth being supposed to be
stationary, a swell of the water directly under thoe moon
would result; and as the earth.might begin its rotation cast,
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 L 5, Y L
Pittsburgh, Pa

CHEMICAL NOTES.
Zine and Alominum 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 or radiating vapor, and that only the longest
lines remain visible when the vapors are rarefied, ohtaing
additional importance by the author’s discovery that the in.
vorted lines in the solar spectrum are without exception tho
longest lines observed in the spectrum of tho vapor of each
eloment. The presence of zine and aluminum in the sun
had hitherto been extremoly 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
clements in the solar spectrum are the longest lines of the
spectrn 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 & green band. The fluted
spectrum shows shaded violet bands,
Phosphoretted Hydrogen and Ammonia,
K. B. Hofmunn says that the spectrum of phosphoretted hy-
drogen shows four green lines,lying botween D and F (Fraun.
hofer). The green color,necording to the author,is not due to
burning phosphorus, hecanse phosphorus burned alone shows
no spectral lines ; nor is it due to the burning of the gns phos.
phoretted hydrogen, because this gas when heated is split
up. The chemieal 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 of ammonin is yellow. This spectrum is not
10 bo seconnted 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 speeulation by the author, in which
he supposes that the atom of a substance may rotate without
any sppreciable movement of the molecules, and that the
production of light may, in many instances, be due to such
atomic movements,

These movements will depend upon the mass of the atoms
_and the chemieal foree binding them together.  When these
Movements are 50 extensive as (0 causo & disruption of the
molecule, 8 now substance is formed, accompanicd by a
 greatar emission of light. The tension of vapors and the
¢# volume upon increase of tomperature are to be

regarded as caused by molecalar movements. The atomic
movements causing embssion of light waves may bo taken
up by the moleculos, and #0 wo have absorption of light.

" As thesphere of action between any two atomis must be limi-
' 1 will ensue 28 soon as the atoms

 passout of this sphere; if their oxcursions excood the dis-

-

’
s |
y the !. complete breaking up of the molecule must ensue. —Jour

Of the thousands which have been seen In the | nal

o the Chemical Rocvety

Interforence Colors of Gold,

Recont Experiments ullh.ox,hydrlr Hluminations,
With a recent lssue of the American Gas Light Journal
there s published, as & supplement, & careful tranalation, by
the editor, of a report made by Simon Sehlele, a dlnlil;-
gulahied gas expert of Frankfort, Germany, on the subject
of oxygen {llumination in that country. He does not coin-
cide with the coneclusions of Le Blane on the Tessié du
Motay process as tested in Paris

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

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
throagh all parts thereof. By the recent improvements in
Vienna,rich gas of uniform quality can be delivered through
pipes to very remote localities ; and thore 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 oxygen in a state of compression
to consomers 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
farnished specially and directly to the flame, that of the
room lighted by the latter is of course pot 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 tho case of grdinary gas lights.

Voleanie Eruption in Ieccland.

A great oruption of the Skaptar Yokul, a voleano in Ice-
Inand, took place on the Oth of January. It lasted over four
dnys, and the magnificent sight it presented was visible from
most parts of the country., The Yokuls, or.enormous ice
mountaing, are among the greatest elovations in Ieeland.
The Oreofa Yokul, 6,280 feet in elevntion, i the most lofty
of which any aceurate messurementhas boen obtained. The
colebrated voleano Hecla is more: remarkable for the fre-
quency and violence of its eruptions than for its elovation,
which is only about 5,200 fect. « Besides more than thirty
voleanic mountaing there exists an immense number of small
conesand craters, from which streams of melted substances
have been poured forth over the surrounding regions. Nine
voleanoes were active during the last centary. Twenty-three
eruptions of Heela are recorded. The most extensive and
devastating eruption ever experienced in the island happened
in 1783; it proceeded from the Skaptar Yokul, a voleano (or
ather voleanic tract, having soveral cones) near the center of
the country, This eruption did not entirely eease for about
two yeurs, It destroyod twonty villages and 000 human

beings.

Now Musical Instriament,

If into n glass tube two flames of convenient sizo be intro-
ducod, ot a distance of one third the length of the pipe,
counting from its base, theso flames will vibrate in unison,
The phenomenon continues as long as the flames romain sep-
arate, but the sound coases the moment they are brought in
contact, If the position of the flames in the tube be varied,
ft 1s found that the sound decreases untll one half the entire
length Is approached.
Based on theso facts, M. Kastner has constructed a new
mugical instroment of n very pecalinr thmbre, closely resemb.
lng that of the human voice, The ** pyrophone,” as it is
tormed, han threo key boards ; each keoy of which in, by sim.
plo mechanism, placed in communication with the conduit
pipes of the flames in the glase tubes. By pressing upon
the koys, the flames separato and sound is produced. When
the pressare s removed, it isinstantly stilled by the junction
of the flames,

—————a ) () § e

CoXTCAL JOrNT vou Inox Pores.—In the manufacture of
enst iron tobes, the prictice has been introduced, with eatis.
fuctory results, of turning off one end conieally, and boring
ent tho end of the tube to which it is to be united at the
samo snglo, the end of one tabe belug thus inserted into
the other without the necessity of applying any cement, the
Junction being effected in this way very readily, and the

pany makes the following report of it inspections in the
month of February, 1878:

made, and 1,520 bollers examined, of which 4483 were enre-
blown down and cool; 151 were tested by hydrsalie pres.

of which 192 were regarded as dangerous. Theso defocts

j
The Martford Seam Moller Inspection and
Insurance Company.
The Hartford Steam Boiler Inspoction and Insurance Com.

During this month, there wore 855 visite of inspection
fally inspected internally aod externally, the boilers being

sure. The number of defects in all discovered were 782,

were as follows :

Furnaces out of shape, 30—8 dangerous; fractures, 7625
dangerous ; burned plates, 52—15 dangerous ; blistered plates,

100—13 dangerous; case of deposit of sediment, 15314
dangerous ; incrustation and scale, 134—13 dangerous; exter.
nal corrosion, 60—15 dangerous; internal corrosion, 27—10
dangerous ; internal grooving, 1612 dangerous ; water gages
defective, 20—90 dangerous; blow-out defective, 13—3 dan.
gerous; safety valves out of order and overlosded, 264
dangerous; pressure gages defective, 101—19 dangerous,
varying from —20 w + 20 ; bollers without gages, 1; casen
of deficiency of water, 14—10 dangerous; eases of broken
braces and stays, 2411 dangerous; boilers condemmed as
unsound and unfit for use, 18,

There were 10 boller explosions during this month. None
of them, however, were under the care of this company :
8 wore of rolling mills, 3 locomotives, 1 eotton mill, 1 flour
mill, 1 agricaltural 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 oceasions are not usually composed of practi.

cal men, and the verdict is genomlly * 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 boller explosions, and studying their aause
and cure, o be permitted to examine fragments of the explo-
ded boller, and see if sowe corroded spot, broken brace or
defective safety valve, might not be made the cause of the
accident, and the responsibility thereby shifted from Provi.
dence to & mercenary steam user, who, to save (1) 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 carclessness in the care and management of boilers,
and why they do not oftener explode is more than we
can say.

HMow 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 san's edge. The sensitive plate of the apparstus
i in the form of a disk, fixed upon = plane which rotates on
an axis parallel to that of the telescope.  The disk s eccen.
tric, so that the images are formed near its circumfesrence.
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 solar image to around
the locality where the contacts take place. The circular
plateowhich carries the sensitized material is toothed and
placed in communication with a small eseupement apparatus
actuatesl by an electric carrent, At vach 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, o
blank part of the negative foranother impression. If, there-
fore, the disk has 180 teeth, the plate will receive 150 images
of the solar edge. The photography can thus be beguna
minute and & half before the presumed instant of contact;
then when the series relating to the first contact is obtained,
the sensitive plate is withdmwn and replaced by another
which gives the second contact and so on for the four. The
plates,are afterwards examined ot lelsuro with the micro.

seope.

Cornell University,

The annual report of the President and Register of Cornell
Uniyvessity furnishes a gratifying exhibit of the rapid and
substantinl growth of that institution. There are at pressnt
five hundred students, and the faculty consists of forty pro-
fessors and instructors. We note the erection of a eollege
of mechanical engineering, provided with machine shop and
ull nccessories through the munificence of Mr, Hiram Sibloy
of Rochoster. The college library ranks third in sizo, and
second in value, of those of its kind in the country. The
university now comprises five large buildings of stone, threo
of brick and two of wood, constructed almost entirely by the
ald of monuy, aggregating §1,400,000, donated by friend
Tho regulations of the institution state that its benofits aro
open to all, but only students resident in the State of Now
York recelve free instruction. It is not a manual labor
school though opportunitios are offered for work,but employ-
ment i not guaranteed to any student. It is stated that a
limited number of good practical machinists, who have al-
My a sound lh.lhh education, who wish to become thor-
solentific master mechanics, may be able to do some-
thing toward their own support by making models of instru-
ments, apparatus, ete., for the museusm in the new machine
shop.  This requires skilled labor and a good knowledge of
the use of tools,

New Yonk Crry is sapplied with early vegetables from
the Bermuda Islands, Now potatoes are found in our mar-
kot from the above locality in February, Strawberries from
Charleston, 8. C., are now selling here for $2.30 per quart|
green peas from  Florida, §8 per barrel; hot house cucum.
bors, §5 & dosen ; Bermuda new potatoes, $10 a barrel,

 ance botween the middle points of the neighboring molecules,

Joint being perfeetly tight,
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THE TAY BRIDOE, holon In the links, and resting In bearings provided on the | oq. and the rams pumpad up again to the top of the stroke
We sro indobted to the Eugineor for tho accompanying 1L | the basos of the rams. The wholo s 18 thon towed ontat | 1inks, which nre 4 feot long, are addod an the lowering pro
Tustrations, roprogenting operations In the construction of | high water (o ita place, the plor belng then submerged to the | seoda, and the whole apparatus I under such control th
ono of the greatost oivil englnoering works over undertaken foxtent of 8 foet only,  Tho pontoons are secarely anchored, | {he time taken in lowering 1 foot in only 4§ minutes. In
in (iroat Britaln. Tho bridge, which will be the Iargost iron | and the loworing commencid,  To begin lowering, the eross- | the disgram the ram s at half its stroke downwards.
structure of its class in the world, will cross the Tay rlver, | hoads on the mms are connectod by pinsg with the links nt The henviest piers flontod out weighed 145 tuns, and wire
in Scotland, about one and & quarter miles west of Dundee, | the top of the stroke,  The hydraulic force pump—of which | jowered by six hydmulie ama.  The lowering takes placeo
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bringing the great coal fields

of Fifeshire into direct com.

munication with that eity,

and sdding much to its im.

portance as & shipping port.

The total length of the

bridge, from shore to shore,
is 10,820 fect. Commencing
from the south, or Fifeside,
there will bo three spans of
60 foot, two of 70 feet, twen.
ty-two of 120 feet, fourteen
of 200 feot, sixteen of 120
foot, twenty-five of 66 feet,
ono 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 1 in
838 to the center of the 200
feet spans. It again de-
gcends with a gradient of 1
in 7856 to the north shore,
passing at a hight of about
48 feet over Magdalen Point
and the esplansde now be-
ing constructed.

The bridge thus comprises
elghty-nine spans, and at the
commencement on the south
gide the rails are 78 feet
above high water, running
over the tops of the girders
as 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 dinmeter from 6 feet
to 156 feot.

Tho method of building
the piers and sinking them
to the foundstion is carried
outdn a noyel 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 heretofore
used for such structures.

The piersare first built ap
to the hight of 15 feet onthe
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 hight that, 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 mms for
lowering the pier, are then
connected to the wrought
iron Jlowering links with the
base of the pier. The pon-
toons are floated underneath
the girders, and the whole
pier flosted from its tempo-
rary resting place at high
water and towed out to its
permanent position.

The caigson piers are
formed by combining the
two cylinders into one base,
having long straight sides
with circular ends. This
base is provided with verti-
eal suspending bars to which
ure connected o pair of bal-
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during the ebb tide, and »
little before low water the
plor s grounded —the exact
position having been ancer-
tained by sighting lines from
the shore, and & messuring
chain  from the lInst plor,
During the last half hour of
the ebb tide the pler resting
on the bottom of the river
in earefully watched with a
apirit lovel, and any tendon.
ey to wink into the bed of
the river unoqually s
checked by the hydralle
rams being pomped up on
the lower wide of the pier
until the settlement s equal.
When the pier has fairly
sottled, 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 plers is
represented in our engray.
ing, giving half elevation
and half vertical section,
showing the men excavating
the foundation. A wrought
iron bage, 3 feet high, 22
feet 7 inches long, and 10
feet 6 inches wide, with fiat
sides and circular ends, is
Iaid on a conerete 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
«hamber during the time of
sitking the pier. On the
broad flange the brick work
is carried up in two circular
towers, 9 feet 6 inches in
dianmeter, surrcunded with
cast iron eylinders 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 fect above high water, the
brick work being also car-
ried up until sufficient
weight is obtained to pre-
vent the pier floating when
filled with airduring 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 tho river is
dry inside, and the excava-
tion is earrled out in the ore
dinary manner, tho goil boe-
ing went up to the top
through lock shoots in the
air bells, The man shown
in the section of tho bell
operates the soil shoot on
the inside, it being closod
by n door inside and out
side,  These air bells, hav-
ing to be shifted from pier

b ]

andng crosshead plates by SINKING THE CAISSONS OF THE TAY BRIDGE. to pler by a crano working

:"T:'::)ﬂll:‘:l:li ;)hl:t:.q’:d.:::}:f, l:mn ll‘f‘ll;imllnrly provided | there s one il each pontoon—with a fow strokes raisos the [on a barge, woro designed by the contractors speclally for
Saiiad with the wronght. fron 11 p‘:»er ‘um owaer sets are con- ]l!ur about ¢ inch, go that the weight is no longer on thesteel | the work. Lightness boing a great object, they are, with
Bilwalio tasss have a nmknﬂnl;‘l r;wly mrminn.ml. The | pins; they are then drawn out and placed in the link holes | the exception of the doors and shoots, made of wrought iron,
through slotted holes in ‘h;’ Mnc 1';1;. and the links pass | 1 foot higher up; by means of a suitable arrangement of | and have answered the purpose admirably, each bell, with
posed of wrought iron g “" . iowe links are "'“"‘ cocks the water is let u'ut of the rams, first on one side then | its accompanying boiler and engine, wuig!ﬂng only six tuns,
of (ke plar t6: carried . In the first place the weight |on the ullu:r,unul the pier lowerod until the steol pins again | It will be noticed that the 8 feet wrought iron and 5 feot cast

out on steel pins pussed through the | rest on their bearings. The crossheads aro then disconnect- | iron lengths are hollow, making s working chamber 8 feo
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w. sufficiont for twolve men to work. As soon as the pler ] oxalic acid, perchloride of iron and water Under the influ.

s sunk to its permanent foundation, concrete, in the propor.
tion of one of cement to four of broken stone and sand, is
sent In under air pressure, filling the work chamber, the
flanges earrying tho brick work being carefully packed and

run in with cement concrete.  The shafts are then fillod up,

tho alr bells and temporary calssons removed, and the brick |
work carried up to about 84 feet above high water level. 1t |

will be noticed that the two circular shafts are connected
with an arched passage immediatoly above the working
chamber, this being provided to give room for packing the
concrete undor the broad flanges. During the progress of
the pler downwards it is steadied by means of two hydmaulic

| ence of the rays, the perchloride was decomposed and be «‘umf

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 neld, trans-
formed it into earbonie acid, which was disengaged. The
quantity of carbonic acid thus given off is proportional to the
The diffi
culty was, however, to determine accurately the amount of

e "
intensity of the light, and serves as its measare

carboniecacld without having recourse to mercurial apparatus,
very exponsive and hard to manage, M. Marchand has found,

howover, 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 & similar or better plan
tor defending our Western settlers against Indian depreda-
> '!rI).L jdea is well explained by our engraving. Two farm-
ery, for instance, are breaking up the prairie soll preparatory
to planting their first crop. They are surprised by Indians,
who, probably, having just received & new supply of smmu-
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 peighborhood.,

Naturally, tho first thought of the hardy ploneers would
be ju-llrim;- retreat, and such a course they would undoubt.
| edly adopt were they not fortanately provided with the can-.

FLOATING THE PIERS OF THE TAY BRIDGE INTO POSITION.

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

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

There will be used in the construction of the bridge 3,600
tuns of wrought iron work, 2,600 tuns of cast iron work,

acid, glycerin may be well substituted for mercury, He has
also obseryed that his mixture, considered ns o reagent of
chemical rays, diffors from the nitratoof silver in the partie-
ular that the maximum of its intensity is at the middle of
the blue, whilo that of the nitrate i at or near the violet.

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

85,000 cubic yards of brick work, 87,845 cubic feet of tim-
ber, ote,

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 Mesars. C. de Bergue & Co.,
of London, Manchestor, and Cardiff,

4

The Utilization of Coal Dust.

Dr. J. B. Hays, of Washington, D. (., has recontly pub-
Jished & paper on & means of using up the dust coal which
lies in heaps near the shafts of most coal pits. He mixes the
conl dust with clay and conl tar, and estimates that the cost
of those, together with lnbor, will not exeeed §1,00 per tun;
and If the waste conl can be delivered in the cities st $2.00
per tun, & fuel of great excellence can bo easily propared at
£8.00 por tun, which will be an cconomical improvement of
great importance to the poor.

Chomicnl Action of tho Solar Rayw,
M. Marchand, says Lex Mondes, hns just comploted o long
‘and eareful study of the chemical action of wolar rays, He
exposed to the light s mixture of definite proportions of

ginning of our lato war, probably s o moesns of wolf-pro-
tection for farmors against raiding bands of guerlllas and

non plow. Instead of running away, therefore, they coolly
unhiteh their horses, load the hollow metal plow beams with
a charge of canister, serap iron, old nails, pebbles, cte., drop
a littlo loose powdor in the vents, light their pipes, and seat
themselves at the rear of their imploments to await the ar-
rival of tho unsuspecting ““Los." The latter gentry, ad.
vancing with the prospect of two ecasily obtained sealps, are
suddenly nstonished by a metallic hailstorm, which con-
tinues until they recollect a progaing engagement in another
viclnity, and find it to their interest to defer thelr present
operations until some more convenient time,
- -
Protocting fron,

Cast iron wator pipes and other articles may be preserved
by covering fnsido and out with piteh, heated to 800 Falren -
heit and kopt at this point durlng the dipplog.  As the ma-
terial deteriorates after a number of pipes have been dipped,
fresh piteh is frequently added, and st least eight per cent
of heavy linsood ofl put to it daily ; the vessel is also entirely
emptiod of the piteh and refilled with frosh material, as
often wy in nocossary to fusure the perfection of the process,
Each casting is kopt hmmersod from thirty to forty-five min-
utes, or until it attains a tomperature of 300°, After the
bath is completed, the castings aro removed and placed to drip
in such o position that tho thickness of the varnish will
bo uniform, It Is essential that the conting bo tenncious
when cold, and not brittle or disposed to sealo off. The
pitch or varnish is made from conl tar, distilled until all the
naphtha is removed, the materisl deodorized, and the piteh
like wax or vory thick molasses,

kL e e .
Lpenosy still provails to an alaeming extont in the Sand.
wich Islands.  The dootors can find no remedy,  T'ho lopors

aro isoleted and live in large communitios by thomselves,

bushwhackers. Wo publish it at the prosent timo, thinking

under rigid laws of exclusion from other wortals,
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> ASTRONOMICAL NOTES.
OnsEnyATORY OF Vassan COLLEGK
For the computations, which are only approximate, o the Ming spparatus, arranged in the form of aneat and ornamental

following notes, and for much of the information, I & ¥
debted to stadents. M.
Thermometer,
The highest
date, Awllao)uﬂ’uunswudnm

The dandelion was first seen in this Joeality on the Sth, the

crocus on the Bih, hopatios on the 13th, and blood. oot on

the 19th.
Auroras,

The surora was potiesd on the 16th, 19th, and 20th of

April. Meotoors,

Moteors were unusually froquent on March 28th, One was
at 7h. 15m. It was bright enovgh to attract the at-

tention of a person who was reading by gaslight. Others,
oss marked, were reported between 7 and 8 P. M. Meteors

Sun Spots,

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

Positions of Plancts for May, 1873,
Morcury.

On May 1st Mercary rises a littlonfter 4 A. M., and sets at
about half past four in the afterncon. It isat its greatest
clongation from tho sun on May 3d, and should be looked for
before sanrise. On the 81st Mercury rises at 8h. 58m. and

sets at 6h. S0m.
Yenus,

On the 1st Venns souths only 16 minutes after the sun, but,
being in high northern declination, does not set until about
Th. 40m. P. M.

On the 818t it souths before the sun and sets at dh. 31m.
P. M., xo that it must be looked for in the morning. It rises
at that time about 8 in the morning.

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

Mars,

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

On the 81st 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.

Jupliter,

On the 1st Jupiter rises at noon and sets at 1h. 54m. the
next morning.  On the 31st it rises at 10h. 17m: A. M., and
got= 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, nppear-
ing no larger than the second,

Saturn,

Saturn is above the horizon 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 10k, G4m. 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 Ist 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 st about half
past 5 the next morning. On the 31st it rises at 2h. 35m. P.
M., and setsat 3h. 41m. of the next morning.

Progress of the Great Suspension Bridge
between New York and Brooklyn,

The work on the foundations for the anchorages for the
cables has Intely been commenced ; the towers on both sides
of the river are advancing towards completion. The bridge
will b¢ 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 cowm-
posed of galvanized tempered cast steel, having a strength
of one hundred and sixty thousand pounds per square inch.
The cables have each o dinmeter 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), nre
earried straight to the anchorage, entering the masonry at an
elevation of eigh’y-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 s‘eel bars, thir-
teen feet long and ten inches wide by one and 2 half inches
thick, go through the masonry in a carved line, and are
fastened to the aachor plstes st the base.

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

The plate weighs twenty-three tuns, and is of & singular
shape. It is seventven feet and a half by sixteen fect over
all, with sixteen radial arms oxtending from a solid center.
In Mm piece are eighteen openings through which the
Ninks pass, conniected with the foar cables spanuing the river,
0d the wire work suspended from them will weigh not
Jess than five thousand tuns, The links aro held in each

n In.

recorded thermometer at 2 P. M. (up to this

thlluq ‘s Gas Carbonlzer,
Our attention has recently been directed to a gas carboniz.

drop light, by the ald of which, it is claimed, s suving of half
the gas consamed will be offected, while a botter llumination
will at the same time be obtained. The gas enters a carbon.
Izing chinmber on a stand sdapted for the table, from which
it has no outlet except through the vertieal, perfornted walls,

material which is impregnated with benzole, and s thus sup-
plied with sufficiont carbon w materially increaso its illumin-
ating powor, A protecting jacket of incombustible mineral
substance surrounds the devies, rendering it firoproof, and
also serves to protect tho hydrocarbon from the injurious
offocts of a varying tempomture outside. Filling In casily
and expeditiously effoctod through very simple means, There
is no automatic machinery, and all glass tubes, cocks, gages,
ote., aro rendered unnecessary by the compactness and sim-
plicity of the construction. Professor Doremus in a roport
upon the invention states that gas companios, by its adoption
in a form adapted for metor attachments, can give the public
a light equaling from twenty to twenty-two candle power and
make dividends twenty-five por cent larger than at present.
By employing the portable form above alluded to, gas con-
sumeors, it is belioved, 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 earbonized light and

Samuel Whitney and sold at quite moderate prices by the
New England Gas Carbonizing Company, 202 State Street,
New Haven, Conn.

Ingenfous ;nglnnﬂng.

land, says the Chronique de U Industrie, one of the principal
traverses, some 465 feet in length, was placed about one 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-

panded the metal 2o that the free extremity advanced ‘985 of
an inch. Then at night the latter end was fastened and the
contraction caused a like morement of the opposite free ex-
tremity. This operation, twice repeated, brought the tra-
verse into its proper position.

e —
Temperatures at which Calearcous Salts are

Deposited.

The temperatures at which calcareous matters are precip-
itated in boiler waters are as follows:

Carbonates of lime, botween. . .

e

In order to free water from these salts, it must consequent-
Iy be heated to the above temperatures.

Mr. CEARLES STODDER writes to explain that when he
stated, on page 194 of our current volume, that there was no

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,

o

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.

Tue Springfield Repullican records the death of Rev. P,
Shehan, at Hinsdale, Muss., 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 Merarn Baxp.—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 lnyers are
each made in one piece and are joined together by brazing,
welding, or riveting.

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

DECISIONS OF THE COURTS,

United States Clroult Court==-Southorn District o.
New York.
HONAFORD'S FATENT PHOSPHORIO ACID,
THE RUMFORD CHEMICAL WONKS €4, JONN E. LAUER ~SAME f2. JOUN
NRUKER f af.

The sult of the Ramford Chemieal Works pe. John E. Laver was a salt 1o
Nlll;.h\mnm by the Rumford Chrmical Works, s Rhode Island corpors-
tion, founded on relssned lottors patent grantod to tLe plalotifis June 3,
1863, for an * improvement in paiveralent actd for use In an preparation of
soda powders, farinaceous 1ood, and for other

u.n. e,

10 Hoestord April 22, 1804, and wis relssued 1o the
relssued (o them a second tme June 9, 195, The lafringement alleged In
the bl was the making and selling by the defendant of pulvernlent acid, in
Infringement of sald relssned patont of 1565,

he defenses st up wero that Horsford was not the original and first In-
yentor of anything which had been made and sold by the defondant, and

suchor plate by two massive iron ping.

that the defendant had not Infringed the patent, On the question of noy -+~

In its progress through the latter it passes through fiborous | »hich &

vice versd.  They are manufactured under the patent of Mr. | poured

During the constraction of the bridge at Kuilenborg, Hol- .;‘:.

ing the too far advanced end of the traverse was securely | bro
bolted down, when during the day the heat of the sun ex- | T

... 170p and 2486 Fahr. mic
ceeeessas 2840 and 4240 Fahr.

chemical test for distinguishing fiax from cotton, he referred | iog th

ALL new subscriptions to the ScrexTIFIic AMERICAN will | p&

Grposes,” As assignees of |
laventor, Eben N. lomford. " The o ﬂnl.| p;.,\.“ .“l!:,m.g :
mintins May 3, 3. and |

1aintif’s pate
9“:!«--, Rc-rﬂt o otr
acld was what was known

seribed In ¢ Ehe :

[1and Rook of Cheintatry

¥
iy coneinsbon wes thet the Ml wrest ot by
ore & deeres was or en
made, on the of the tits, Lo open the
testimony atd for s . The
:'nge“ pm‘:. - e ot
1 lowot he .’:f-ln vy
ferred to, In (hat surh specimens differed tn
such th fourths te, and that (
ployed. 1t was ales n that ur«!o.m
mnla of Hus e bv'ru;ued w)
o need by the piafatifs’ px; y
1y fnert and usaloss & constituent of & p
Cihat branch of thy £ase cu not been fo in hatd
taken for the hearfig; that the question ak to A
rnx—ru had not beon gonn Into ,o the extent whie .ﬂu‘h,
SRoapionts i o o, e e foart
- .
case ; and that both p-yruu ought w“r " o :0“ s ]
A Lo the nonll( Of what was firs:
rhlltll‘n patent, ss affeoted by the in the
0, the case 1o be then on the and
new proafs to be taken . £
The oase nOW came on 10 be rebeard.
Brareuvorn, Judge :
*A
oo T Ehie [ ASE Tt L aNen o al e potate .
"m'"_ ’punanxuu“" fal 1he de-
fure the court on & former % n:u . ~ ™
sl Sy 1 s eoeds - oo W Seiiss Sl ey
e e e "'?,g... 554
carthy portions " o8, and to
their beldg ko vast) tyed, & od
effectin :lslln.{:r...livu ¥ives Lhe Following exceliont and A
“Caletned booes are to be reduced.
placed In an fron pan with an equal '“ﬂntmmﬂm mh.'n‘
'ﬂlllrl.oEM lding water for W' (‘o A man with s
must mix the the water untfl wtac.n‘au'ﬂ. 'au.n.
slxty parte, by .:m lo‘ mm on:‘hnmd - oy m.d‘"“'
stirri ."b 'u-o'o.:'l . Lg'l.ltu oty ; i
or &
Ehro U T fog i T ekt S T L 5%
Two tans in one day . ‘uchmn:zmmuomb&t ect the
tlon, as the herp lmml&.m fors . Itis
s o ad the saperphosphate out to Wir for s fow days, that it
T{Nviggla:-n.lor:&n.l the u‘m SAME 48 that of the
. un Water
¢ neld, the proper chemical aotion 3"‘"""“‘:&"’&- .=
toake place, nd e rsuit e 5 product; copabic oF Unlow piiverized
prodacts would bo substaptially sitke. The oy o Ih :::u‘:(.:mmt‘"

uct of the Lawes process, as desoribed, s to all

cal Intents the same thing as the product of the plaintigdy
A ey e o et e o
OF (e platrcian ng = C PUrposcs sot forth in the
v;n‘h:‘.lr:. two clatms of the 1" are, (heref . thet,
WON Process . This conclosion makes |umz'
to coasider any of the dscasecd BOvell
Bill dismissed with costs. 5

The patont Involved In this case is the same one case
e same plaintiffs against Laer, just mlmf 61:0“ “ell de-
with in: all of the clalme JAtent.

four of 1!
of dec cure
“ourﬁ':l‘ﬁmhn’n as (oll‘:':-n 1 PN Sl .
, Telatm ll: mixing in the ton of fartusccous food, with flour,

W‘" o ders, 'ne:m:unud. wistiog of " of
aetive for .“d:m of u'-:'u-':‘e:m.ﬂ'm. o.m." ¢
':e‘-nt e Lo molsture or teat, or both o o

m«mmwm phoepha .t:-_.n:mum' with al.

e

e 1tate for ferm

kaline

4 "%uuotmmuehh s that it clatmae

the acid and the alkall with the four, 1n & dry state, and st o mm:

polut, without a molsture or heat. In other w the

B S0 ot e - b eiics

C%D & PAIAEE rasiEd DT the Usited Sretss May ¢ i Te

set up A paten e Un ny 1, [

w’nn’:l Henry Jones, the inventor. The -p.{lmun -l“: ”.:kl:;

patent says that the invention tonl&d by It conslsta “in the adding toa

certaln vekhl of flour such quantities of alkalines snd aelds, and
, by the addition of “I'l‘et oul{hmble such

th uwe

.

fdour to
Sae o

bread,
Sulphates of lime,between. . . it is tmposs teble
Chlorides of magnesium, betwen. .. 2129 and 257. Fahr. | iy 1 the tiriclatm o the Daintis’ ratcal: The prepdred Sour sias
Chlorides of sodium, between. ........ 3249 and 3640 Falr. | the acia .88 8 mere equivalent for the tartarie of Fowler's

flour; as much S0 as & scTew Or 8 lever bs & mechanical valent
ora pulley. hy?nlmlnt acld capable, on the apg :u
molstare, of liberating carbonic acid to make the dough porous, ix, in the
mpand flour, the equivalent of any other veruient acid ha
“Everything of sobsiant
s applied. of subsian
prepared four as com
‘ﬁ‘upcchh dL‘ryxo "ﬂ?." in to laintiffs’ patent, In view of
1 0 0!
that the sp of x‘ﬂn, t Alicioses 1 mod0 Of mix-
¢ logredients compollninme self-ralsing flour, but merely states that
the acid " may be mixed with Sour and biearbonate of soda ™
for cmuu tartarand tartaric acld “in the practical preparation of self-
Tl our,!

Ttisg‘lomh clalm (s & claim to the use of the acld and analksline carbo-
nate, as & substitute for ferment in leaven, Ic the preparatisao of farina-
ceous food. This s a clalm to the sctual use of such acld and slkall in ma-
king raised dougn. Nothingis shown whichi anticipates this clalm, and the
invention covered by it is patentable. Homford was the first 1o use
oric acid or an acid phosphate for the purpose. It required c
and (aveation to find out whether phosphoric acid could be used {n place of
tartaric acid wm‘l?m successfuliy, and with safety tobealth. As it
s admitted and proved that the defendants bave used what Is sabstantizl-
Iy the same acid described in the plalutiffs’ s B
carbonate, as a sudstitute for Jeaven, In making bread from four, they have
infringed the fourth cislm of that ent, ana there must be a decree for
the plaintiffs for an account of profits as to that clalm. The question of

costs resorved.*

Whether such Infringement has taken place solely by s use of what Is
named in the fourth clafm {rrespective of any selling ‘by the defendants of
the mixture clafmed in the thind clatm, 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 fonrth clatm, will be a

uestion to arise on evidence to be glven on the accounting ssto the ficts
atteading such sales, In connection with the use by the vendees of the

1 sold.
mw“ﬁ:'m. WaAlting and Clarence A. Sescard, for the plalotifis.
Charies M. Kclier, for the defendant.

United States Clreunit Court-—-District of Michigan,
FATENT RAILWAY MAND CAE—JENRY L. AROWS fa, JANES D, HINKLEY AND
MIEAM ¥. COLE,

a preltminary Injunction to restrain an a
a )(x:tel:‘n'iz;‘ gn the Nllr{u complaint and socompany
bill alleges that the invention ln question is 3 new and useful Improvement
in band cars for rajlroads, nud that & paieat therefor was daly issued to the
comuu;-.lnlul Seplember 7, 1569, and was relssucd In two divisions February
11, 1578, *

i

tof

in
Smaatiie: The

LOXOYVEAR, J.:

aving been surrendercd and canceled, all rights under
u?‘:;’ :?1::«; P:;::;lhu mf-y are secured by the relssved patent. Mottt es,
Gaar €1 al., § Fiah, pateat case, 610. Our attention, must, therefore, be con-

fined to the rvln-edrlrnl-
rialn what 1t is that Is patented, we look to the clatm.
L.;l.z:?::ta ‘&: mmu sccompanyiug both divisions of the relssued pateal,
we find that 1t covers (as did the original) combinations only, Bo one or
more elements of which are clalmed or patcated as now. It lsa well setticd
rule of law, which does Bol need cltation of authorities to prove, that the
use of any number of the eletments of & patcated comblanation less than the
whole, or thelir equivalents, or what Is
Infringement e use of two driving
bination covered bi diviston A of the relssued l‘lent'
and those belng om)
ttuted for them which can produce the same resalt, there tsclear
:’;Inngl‘nur:ugvmtal of sald division A made out by the bill, the coutra.
ry, any such presumpiion s rebutted by the express allegations of the bill.
BTl doos howeyer Ahow, prima facke, st icast, an infriagement of the
comblnation covered by division B of the retsanod patent. But here we
meet Insurmountable obwtaclos to granting the roliof by injunction In the
preacnt posture of affairs. The combluativa covered by diy -rr bot
covered by the origins] patent ; therefare the complalunant’s rights an 'nn;
edies as Lo 11 da v only from the date of the relssue. As to it com| “_“‘;
s in BO better m:m:‘:n |,h:‘l‘1 L’l":: :rlu\a‘:l-u an original patent R
o) nhusen e, Falke, " L Cun, o
- ‘?:nlllh\ » patentee 1o the extraordinary writ of Injunction it b‘lﬁl u'ﬂ'
clent for him merely 10 show his patent and an Infringement of it
right miust be lunh;-v omnunu:u 1a o:e of l"':'::.!;'f .".'?.5;':’ Al 3
slon acovmpanied by an actual use and soja
lrnn'lh of lhfn' [ unu’nt # reasonable prosumplios of the anlmu;t .("h'r
pu'hh o Ui valldity ; or,second, by & Judgment in his favor u.. a:l:“":
lh"|llll".'"lll‘\vr.‘lnnrvnn'ruar) where the lwmrnxlnl-. Saw 1n the
wtand 18 10 bo essential in A1l casos that thers should be a ';':? at 5""
absenoe of suoh ke and onjoyment, Tuls hns bfflll"'“ r: U“Ileﬁl caten. s
wore than & oentary, and (£ has always been the ruleinthe Unl : .

1 this Caso the patent has not boes Iasued quite two wonths, and confoss.
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lﬂ. m-rﬁ:mcuu.i- denled, with costas of the mo
NEW BOOKS AND PUBLICATIONS.
Nores oN e Finsr Book or Bensox's UrosmeTry, By
Imwroneo 8. Bonson, New York: Jumes S, Burnton,
140 Grand Stroot,
AU Author I8 & ofrolo squarer, With at loast the trusl amount of solfs
possesslon s and e dovotos as imuol spaco (o quibbling on Euelid's defnl
tons s Baolld doos (o his Arst ten or twelve propositions, which have laid
the toundation, for all time, of the selonce of geomatry,
COSMIOAL AXD Morrounar Harsmoxies, By Pliny Farle
, MLA., Professor of Physics in Haverford Collegy.

mlllhor of this pamphlet disgourses on & universal cosmical law. He
olalme to have found a connection betwoeen the wave length of sounds of the
Nghest pltoh and those of Yight, thus bllshing n parable rolation

hotwoon aooustio vibration and the prismatic speotrum,
PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES,
Volume IV, part 5, Published by the Academy, San

B A

This lssue completos the published transactions of the soclety for the year
199 The Academy Is doing good work In making thorough Investigation
1010 the geology, topography, and physical character of our oxtreme Weal.
orn States, and oxhibits & 20al In the canse that has already been repald by
discoverios of value to sclence. The zodlogy, botany. conchology, and
srchwology of California are delng exsmined In detall by the Academy,
and 1ts labors will probably soon complete a natural hiatory of the State,
unprecedentod in its extont and accuracy.

Views oF NATURE, AND OF THE Eremexts, FoRces ANp
PueNOMENA OF NATURE AND oF MixD. By Eam C.
New York : Scribner, Armstrong & Co. 654
Broadway.
This 1s a Httle vol of reflect! on the jeal and vital ph
of the natural world. Its sallent polnt is doubt of the trath of the vibratory
theory of heat, and an P or pr ption that * caloric s an sle-
ment,” “ a subtile fald,” which * permeates everything and combines chem-
leally with potking.”™ These few phrases will serve to chameterize the
Dbook and the author, and the courage with which ho does battle with Joule,
Mayvr, Tyndall, and other phllosophers.
GroLOGICAL REPORT OF NEW JERSEY.
Professor Cook, State Geologist of Now Jersey, favors us with his annual
report for 3552, The mineral resources of the State are succinetly described
In this report, and many valuable suggestions as (o the best Motdnﬂ-

Improved Hor Alr Furnnces.

Dr. Charles L. Plerce, Natiek, Masse, has takon out two patents for hot
alr farnaces. —The tuvention In the firet conslats In providing a double
and perfectly uniform retarn draft, thereby groatly Increasiog the radis
tlug capacity of the furnsce and distributiog the heat equally over the o

This Inwnres great durability for the radiators
which osn never o heated red hot. It also conslsts (0 so arrangiog
the different Nues that each shiall be selfcleaniog, 11 alsi consista In the

tre radiating surface

armangement of & dust damper, by which the accumulations from the focs
aro emptiod lnto the ash plt, [t also conslsts fn making the funne) project
over the ulr chambor and, by 1ts confeal form, rofleot the gurrant of hoatad
AEBAOK Bpon the Lop of tio furnnoe, thus mors thoroughly heating sald alr
bofors (0 nscends to e destination, The second Invention consists fn s fur

naee aving an tndireot draft from the top of the combination chnmber down.
ward through vertieal fines 1o & chamber below the ssh pll, and pasaing

thenco up though a smoko fue, sald fue belog all In the alr chamber, 1t
Also cotnlints ln an adjustable smoke flae, adapting the furnace to be properly
sol, no matter what may be the location which It I required to occupy In
the gellar or basement, It also conaliats In the construction of the base of
the furnnee #o that the smoke flue may be convenlently within the alr
ohnmber,

lmproved Saw Netting Devico,

Johan 18 Behmid, Salem, Va.~This Inyention relates to a now lnstroment
for setting, by one motion, two, four, or more saw tooth, ano balf tuto one
slide, and the remslnder to the other, It conslets 1o thy application of »
serfes of seiting plates to the Jaws of a palr of tongs, the plates belug late.
mally adjustable, to be used on teeth that are more or less far apart from
ench other, sud Also In the combination of a saw tooth contracting tool
with sald tongs, the same belug In form of projecting ears on the handles
Of the tongs, with 3 serow passing through one of the ears. Iy means of
this sorow, the tongs can be made o close to & certain distance, to a)low the
saw tovth to be ralsed more or less, and evenly, if thoy bave boen set too far
aslde for any one particular object, or If they were not upset quite regals.ly,
the saw tooth being n that case drawn through between the ears.

Tmproved Hoisting Machine,

Irn Smith, Tomhannock, N. Y. ~The object of this lavention is to farnish a
cheap and simple machine forholsting weights. A projoeting arm and brace
are connected together. The post s attacted to the slde of & bullding or
other fixiure by hinges, s0 that the arm will swing lke the artn of an ordl.
nary erane. Tho hotsting wheel Is supported by a shaft near the outer end
of the arm. The rimn of this wheel Is grooved, to gulde the bolsting belt,
The power is applied to this belt elther by hand or by moeans of & erank pul
ley, to which one end of the belt may be attached. The other cud of the
belt Is attached to the wheel around which itis wound. A wheel Is secured
on the arbor which revolves with the main wheel. A belt or rope s wound
around the latter wheelas the maln wheel Is revolved. A grapple is attached
1o the srticle to be ltfted. The power applled may be greatly ncreased by
moans of & crank wheel #0 that a small boy may ralse & heary weight. This

hine may be employed In loading and unloading cars at rallroad stations

oping them are given. Professor Cook has the happy facalty of p

& large amouant of nformation (n & very condensed form,

TRE AMERICAN Grarsenr's HAND Book: A Popular and
Practical Treatise on the Art of Imitating Colored and
Fancy Woods ; with Examples and Ilustrations, both in
Oil und Dhtcmpct. New York : John W. Masury & Son,
111 Fulton Street.

This §s a0 elegant Hitdo volume of practical and sound tnformation, pub-
lshed by » finn well knows la the special tndustry whereo! It treats. It i
Mustrated with speclimens besutifully printed In colors, representing viv-
Idly the succesaful treatment of wood by a akillful grainer. It is & complete
and trustworthy manual, snd deserves to be read by every ono feally

and vessels at the dock, as well as wagons at the farmer's door,

Tmproved Can Opener.

Joln J. Reed, Lyons, lowa,—Thls invention hasfor its abject to furnish an
Improved knlfe for opening tin cans, sach as frull cans, oyster cans, ete.
The blade is made with a sharp polat, and wpon Its back, close 1o Its point,
s formed a shoulder or noteh, The shonlder in Intended to Keep the Blade
from belog pusbed 1o too far whea forcing the polat luto the can, and also
to prevent the diade from sliding forward while making the cut.

Improved Sieve for Separators.
Byron Miller and Major Miller, Lowell, Wis.—This Invention relates to l

Interested fn the art.
Fisr Stupres 18 DrawixG: Dra for Little Folks;
eads, Animals, etc,;

Dra of Oot ; Drawi
mﬂn@l Llndmm nﬁn&lmln F. Coe, Teacher
of n'lng Now York Jolm Wiley & Son, 15 Astor

‘We have here five series of drawing lessons, progresaively arranged, for
the use of beginners and aft. rwards for more advanced puplls. The coples
are admirably drawn and printed, and aro sccompanied by excellent fustrue
tion ss to materials and manipulation. The publieation s sure to be found
useful to many teachors and studon te.

now ¢ fon of sleves for threshing machines, and Is sn tmp

Tips, 86 that It can be 1ifted eloar out of the oun. mu permitting the bod-
Ily withdrawal from the valve of the remalatag portion of the broken stem
and (ta detachment from the nut, The nut, and & sow or repalred stem, may
be replaced withont distarblog the valve in the plps or without oponiog the
pipe.

Improved Rreastpin Toungue,

Lewis 1L Sopdhetin, Xew York elty —~This lnvention constets In coanect-
fog the paris of the tongue together by means of screw (hreads, by which
the pin Is made detachabile, and Its rall strength secured. The breast pio
tongue conaista of two pleces—the plo proper, and the plate or hinge socket
plece, the Iatter having s aye by which it is Jolnted to the lnner slde of the
Bruasiplo by a pintle pin, A serow thread s cut upon the hutt end of the
Pl to At the binge soeket, and the two parts are soruwail togother, the
serew thread of the plo autting a thread for fteelf in the sald hloge socket,

N0 heat In required In thus connecting the plo, and the parts may beo sepa-
mted at any time by unserewing, If destred. This latter featare s not 8o
essential as Lo avold the use of heat, Although It Is convenient 1o have the
pin detachable, This mods of fastening avolds the use of solder or heat
and s an affectial fastening.

Improved Locomotive Spark Arrester.

Joseph Gibtie, Opelousan, La~The object of this invention s to provide
officlent means for arcestiog the sparks and dust which escape from the
wioke staoks of locomotive bollers, A hood covers hearly one haif of the
top of the amoke stack, and risse above It two foel, more or lows, with a
conleal top, It consists of two , the backs or walls of
which are made partly of sheet motal and partly of wire gauze, The alr
strikes the hood when the Jocomotive Is In wotion, which will force the
simoke and elnders which rise from the smoke stack Into the hood. The
smoko, sparks, and duat will slfde to the right and left from & contral aiby,
towan! the wire ganze, The sparks and dust will Jodge sgalost the pro-
Jooting edgon of the gauze and drop by thelr own gravity Into the tank,
while the smoke thus purifod will find fte way through the wire gauze aud
escape. Water Is put Into the basin or tank, Into which the sparks and dust
fall, the sparks belng extinguished by the contact, In thismannera rail:
road train may be relieved of dust and cinders.

Improved Horse Shoe.

1sase De Motr, Cannonsville, ¥, Y.—The object in this luvention is to 8o
constract the shoes of horses and oxen, sod so attach the calks thereto,
that the latter may be readily removed for sharpening or resewal with-
out removing the shoe; and it lats g the of & lag the
ealks to the shoe. A lip taturned up from the shoe st the toe and heel, to
which the calk s doweled. These lips are turned #0 as to form sagles with
(he face of theshoe, and the calks are fitted 1o the angles and are doweled
1o the lips, whille the other branch of the calk is fitted to the faoe of the
shoe, and fastencd thereto with & serew. With the Hp s siogle dowel snd &
single serew isall that Is required to nold the calk firmly to its place.

Improved FPost Driver.

Isaac V. Adalr, Bomulus, N, Y.~The laveatios consists in lmproving post
drivers. Upon the wagon frame s placed a narrow frame restiog on filse
bolsters. The end pleces of the frame are curved on the Jower odge, 1o
form a eradie on which the frame can vibrate latemlly, Longitudinal dis
placewnent s prevented by a tenon on one of the pleces entering & mortise
10 the false bolster beneath. DBy a leverand link the rocking frame is con
pected with the reach of the wagon 0 that It can, by such coanection, be
locked st any suftable angle. This ls for the purpose of bringing the ham-
miee striight down opon the post, even If the wagon stands foclized. A
shaft or windlass {s hung in 3 windlass frame kinged at onc end and eca-
pected with the sprisgat the other. By tuming the windlass sada cam,
which Is under a Jever, by horse power or otherwise, the lever will be alter-
nately ralsed and dropped to have the desired effect npon the post under
the h . The lever can be held elevated while the post Is belag bandied

upon the Church sleve, patented June 27,1866, It conslsts in constructing
the sleve »0 that the tops of the perpendicalar and Inclined plates are
brought Into the same plane, while the inclined plates are short,and the
adjacent ones in different planes,
TImproeved Denghuut’Mold,
Georg Machlet, Newark, N. J.~Theobfect of thls invention is to coustruct
. doughnut mold, by the use of which sny desired shape may bo given to the
h and the ightly trregular form of the same be changed toa
nnllr one, and fancy forms be produced, such as flshes, stars, rings, or
others, The lovention conalsts fn two rims with handles, which support
the two hinlves of the mold, formed of suitablo wire gauze, The molds are

Inventions Patented In England by Amoericans,
[Compiled from the Commisdoners of Patenta’ Journal.)
From April | to April 9, 1573, (nclusive.

Erxvaror~C. Du Bols, Plsbkill Lavding, N. Y.
MoxIToR Vesext.—L. Goddu, Mass,
PrIxTiXe Tyes, xro—~W. Shaw, Hollster, Cal.
Ratnwar Canntaox, sro~W. D'A, Mann (of Moblle, Ala.), London, Eog.
SEwixe Maouisx,~J, 1, uoouy. C, C, Comstock, Providence, .1,

Becent amrtm and gomgu zmms

ted by gulde pins when nsed for baking the nuts,

Tmproved Marbleized Composition Stone.

Thomas Carson, HBrooklyn, assig: to himself and Th F. Attix, of
Now York elty ~This In | dsts In the production of les, table
tops, caxings, pavels, and the like, of composition stone or marble, with fine
marblelzed surfaces Imitating In appearance the varlous fine marbles with
variagated colors, the sald tmitation marble surfaces befug applied to the
wurfaces of slaba or other forma of the ordinary composition stone or
marble, It consiats, chitofly, o Orst providing the surface to be marblelzed
with any desired color for the ground color by means of & bruah or other-
'|IB| neand.lmmorlln. tho surfuoe to be marblelzed fn & bath of water,

her colur—=that which Is predominate, ground (n ol sud dammar

Method of Flush Sigunling by Reflectod Light,

Martin M. Kenney, Travis, Texss~The luvention consiats in & mirror sus
coptible of & vertical and horfaontal adjostment, and unslivered as well as
uncovered, or one portion of s back combloed with an adjustable post for
the purpose of verifylog the place upon which a flash signal Is to be made,
wnd thus eoabling the party algnallug to be sure that the ashor fashes will
oertalnly coms under the observation ct the party (o be signaled.

Twproved Brush,

Pullipp Wagoer, New York elty.~The favention conslats in a metallie cap
dink, which prevonts suy (1l effoct from the shrinkage of the wooden ring
that holds the bristlos down In the socket. Tt conslets aluo in forming » rib
on tho laalde of tho sockot o a8 1o cause the ferule to bold the bristles by &
lateral pressure sgaiost sald rib, thas firmly retalnfog the bristics tn place.
14 ka0 conalets in spplylog & tapering ferale 1o the lower end of the handle,
1o preveit the latter from becoming loose.

Improved Oyster Rake,

Inasc A, Ketcham, Drealau, N. ¥.—~The Invention conslats fn making the
tooth of oyater rakes with an end-bent siank so that they oan bo readily ro-
moved and replaced. It conalsts alko In making the rake bar with s groove

nrnuh.molnly tho Istter—is floated and broken by rapldly stirring, sod
acother velning color, mixed maiuly with ofl, is uiso floated and brol

under the hammer, ‘The shaft of the windlass can be made (o slide In the
bearings and locked by & Key and unlocked when the cam ls Lo be drawn
out from under the lever, and the operating rope rewound upon the wind-
lans.

Combined Wrench and Grappling ‘l'ool

Simon B. Dexter, Iuo-cuy.lo's.-m.. 1o Lmprove-
ments lna bined pl. asd ling tool for which letters patent
of the Unfted States hne been already granted, to the same laventor, the
Inventlon consisting in the mode of connecting the shank and wedge shaped
slide with the handle, and In the operation thereof. By turning & handle s
awivel band (s turnod, und a swivel and alide Is moved up or down on the
shank rod, As they slide the long ends of the lovers are sproad apart or
brought together and the jaws adjusted nearer together or further apart, as
may be rogaired. In this manner the Jawas may bo adjusted with the greatest
nlcety and forced toward each other with suticient power to make the in-
strument valuable ss & hand vise for many purposes, By sultable arrange-
ments the Jaws can bo wade to clamp and hold an srilele by stmply Mft.
Ing up the bandlo. By means of the awivel connection, the Jaws are moved
and made to compress with great force, and may be adjusted to 4 bolt head
ornut with the greatest procision,

Tmproved Grapple.

Slmon B, Dextor, Mason Clty, lowa,—The object of this Invention Is to
provide convenlent and simple mweaus for ralsing or turning stones and
other heavy bodies forbullding or other purposes by means of derricks or

jand it ista o an ad) ble grappling tmplement in which the

and, lastly, removing the surface and drying the coating so applied, uur
which a folshi ting of Iab may be applied to render the colors so
plied clear and distinot

Tmproved Dovice for Sharpening Nelssors.

Thomas Halvorsen, New York elty ~The object of this tuvention s to
farnish 10 tallors, sonmutrossos, and the publte o genernl, & xmall and cons
ventont fustrumont which ean be sppliod to & table or other convenlent
place for sharpening of solssors and slicars, Ttconalsts of the srrangement
of two fles under a certaln angle, so that by Introducing one blade of & pair
of sclssors held In position by a strovg spring, and siiding the samo back
and forth, the edge s sharpened rapldly snd evenly by the fles.

Improved Combined Garden Hoe und Roller.
Edmond Blanchard, Fooleaviile, Md~This tnvention has for its object to
furnish an taproved tool designed for gardenors’ use, whioh shiall ho so cons
strugted that (6 msy be eed far oponiog a furrow to reodlve tho noed, covs
oring the seed, sod rolltnyg the soll dowu upon 1t The hoo part of the tool
dulmml for openlng the furrow, trench, or drill, to rocelve the seod s

for each Looth, 80 that the same may be pr i from | 1 m
when st work. 1t aleo consiste In & dlagonally locatod plate over cach ond
of tho rake bar, to prevent the oysters frum alipplog off lalerally whea belog
borne backwsrd (oto the bag or net placed Lo receive thom. It conaists also
in the means employed for holding the lever gage at any position reqalred,
aud klso for holding lovers while the rake 1s belug drawn (n and over the
rollor of the boat,
Amproved Llguld Measuving Ioginter,
Mu.)uunln.mmv( o, And,~Thin tnyoution relates to anew ot
mhmm- or venmols unoll {1 Alatilling or browing machines with
wacertalulng and indioating the exsot quantity of Hauor thore:
Aduring any given langth of time, anil of thereby prevestiog or
t detecting fraudulent removal or alse returne 1o (he gOVErnuwst
m The tuventlon constets Ia (he arrangement, within such &

of & coucesled foat or swlmmer, which ls connected with &
: SEPATALES 80 84 16 move the same [y ascending, but GOt du-
scent mmnunm—-m-mam
recorded without mmummmnmmm
,:mm e Npool Mlauke,

m Vt..mdmmummtwm
objoot of the tnventlon x o furnish an lu-

reciprocating earriage for supporting
nu\am arranged 16 suck relation to a ro-
warry the wooden bar wp Lo the same and hold 1t t1)
ﬂuwmmo-vhmmun
hmwmmmmmn
And out of gesr with the driving shan

J upon & bend made U shaped, sod the ends of (s uems aro (wisted or
tnollined to give them the proper form for drawlng tn the soll from the sidos
of the trench or furrow (o COYOr the speds. To the aros of the part, st
propor distance from thele etils, are rigldly attachod two short arms, (o the
outer ends of which are plvoted the ends of the roller, which, whea the
arims arg belug used for coyering the seed, follows 1o the rear of sald wrns
and prosses down the soll upon the seed,

Tmproved Fire Proof Shatter,

Washington M, Vars, Westerly, B L—This luvention consists In & walor
tank shutter, sod o s water copducting cap to the window or dour, The
water enters the shuttor fromm the oap, which bs opened at the top,  The cap
Wherefone sels a8 & conduotor 1o convey the waler throws agalnst the wall
of the bullding into the shulter. The discharge cock belng closed, the shut.
ter may be Kept ull duriog » fre. Steam will, of course, be generated, but
the water will Sow In by s own gravity, while the steam will cscnpe
through the openiog aboave, There may be holes through the front plate st
the top of the shutter for the discharge of the stesmn. The windows of the
bullding, therefore, lnstead of belng the weakest and most Tnviting polut
for the fatmes Lo entar, beoonme thi salest part.

lmproved Step Cock,

John P. Memn, New York clty.~The obfeet of this nvention is 1o permit
the nult of the stopcock spindlo of stem, or Its replacement whon brok
ke, wi iring the 1 or elevation of the cock from or beyond
the pipe. The lavention conclats in fiting 160 (he upper part of the valve
or cock & nut, lato which the stem s screwed, This out brconfined between
two outwandly projecting lps of the valve In such manser that when the
wtem s broken or requires to be ropatred the nut may be turned one quarier
of 8 revolution, and thereby brought with Its narrow slde betweon (ho sald

Jaws may bo adjasted to the size of the stone or other object, as may be
required,

Improved Wagon Loader.

Jeromiah Johonson, lowa City, lowa—For loadiog wagons, carts, and
trucks with earth o grading, dgging canals, making cmbankments, and in
othior work where largo quantitios of earth are (0 bo removed from one
place to another, the inventor proposes to (lspense with the laborions
and Inoxpensive method of loading 1t with hand shovels, by the use of &
holsting and dumping platform in a portable frame sud with power holst.
Ing gear, so arranged that he can scrape tho earth oo the platform by hore
scrapers, or draw It oa by the serapers and dump (1 then ralse the plat.
form, drive the wagon (o be loaded under (1, and dump the earth from the
platform Into the wagon.

Adjustable Graln Wheel for Harvester Plattorms,

Goorge M. Patten, Auburn, N, Y, <Tuls tnvention has for (ts obfect to
furnish an twmproved doviee for connecting the supporting wheel of & hars
vostor platform with sald platform, An upwardly projecting flange Is
formed upon the outer end of the platforns, To the Savge s securely bolted
b upright plate, anged (0 regelve the Beoges formed upon the side edges
of the face of a bloek, Upon the face of the plate are formod sels of miehes
toolh, the lower set poluting upward, and the uppor sct polnting downward.
1o recesses In the opponite ends of the block are placed pawis, wideh are
held down upon the mtchet teath by colled springs. Dy (his construction,
Oue Of the pawis holde the bloek from moving upwant, and the sther holds
It from moving Sownwant.  Whon (5 Is desired to wove the block In eliher
direotton, the pawl ot that ead of the block te ralsed, and & ring or cross head
pivoted to (ts stem s (arned across the alot fn the sald bloek, which holds
Ihe pawlaway from the ratebet tooih, To the Bloek s attached the stand.
and of the wheel (hat supports the onter ead of the platform, sccording
08 11 s dosired Lo wew & oasier or rigid wheel. Thils cunstruciion onables the
platform to be convenlently mbsed sud lowered, 1o adjust it as way be
requlred.

Tmproved Children's Swing,

Willlatm . Alcarn, West Hoboken, N. J.~This (nvention has for i1s ob-
Joet to furnish & swing for ehildren which shall be so constructed that &
ohiM sitting wpon 1ts seat and pulllu upon a lover ean yive the seat au os
clllatiug movement, The lny ists of the of the
levers and conuecting rods with the statlonary frame and with the seat or
carringe suspendod by pivoted bars or cranks from sald frame. To ke
sides af the weat of carrlage are plvoted the rear onds of the conuecting
rods, the forwan! ends of whileh are plyoted 10 the lovers, the lowes ends
of which are plroted to the lower forwand ends of the frame. The cpper
wrnde 0f the levers may be so furitied as 10 rescmble Borses’ heads, snd may
be provided with straps or reiie extendiog back 1o the seat vo that the
ehild, by pulifng apon the relus, wmay give an osclliating movement to te

N

soal or carringe.




Rusiness and PLersonal.

The Charge for Insertion under (Afr Avad 1r §1 @ Line.

Scientific

America,

Circular Saw Mills,with Lane's Patent Sets;
aiore than 130 In oporation, Bend for deseriptive pam.
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Treo Pranera and Saw Mill Tools, improve-
ments, Sond for elrvulars, G A Frescott Sandy 11, N.Y.

Five different sizos of Gatling Guns are now
manafactured at Colt's Armory, Hartford, Coun. The
Iatgror slzes have & rauge of over two miles. These arms
are indispensablo th modera warfare,

Steam Fire Engloes, R.J . Gould, Newark N.J.

by the
Independent, April 10, 1673

Boston, Muss.

; flered to Manufac-
&%’mﬁﬂmuﬁ o mnun.nn Pat.

complete Set of Patterns, ncluding Power and
m- Small Tareshing Machine, with Kighteon Ma-
and resdy for work, For partieniars,

|

address Mansfield Machine Works, Mansficld, Ohlo.

A First Rato Sign, Writer wanted immedi.
ately. Steally employment can be eives. Address E.

Line, Stgnowriter, 8 Arcade, Rochoster, N, Y.

Window Springs, Hammond, Lewisberry, Pa.

Key Seat Catting Machine. T.R. Balloy & Vail.

Gear, Boston, Mass., sells Machines and Sap-

plies of all Klods,

Hydrofluorie Acid, for BEtehing (lass and
-llioll" purposes, We are the largest makers In this
conntry. Quallty guarmanteed, by L. & J. W, Feucht-
wanger, 35 Codar Street, New York,

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

1 want an experienced man to sell a Valun-
ble Patent by State Right, on Shares. Address Box 112,
Norefch, Conn.

Wond workmen—Ask your Bookseller for
Tichards' Operator’s Hand Book of Wood Machinery.
65 cuts, Only $1.30,

Standand Spring Steel Machinist's Rules,
masufsctured by The Star Tool Co., Middletown, Conn,,
the oniy company that can graduate on spring steel
Every Rule warranted. C. W.Swertland, Sclling Agent,

everywhere at & remarka.
Kisstic Tras Co,, No, &
whowend full deseriptive Clroulars

Variety Moulding

Cabinet Makors' Machinory, T.R.Bailoy&Vail.

40 different Bandsaw machines, 60 lurnin&r
and improved oval lathes, shaping, earviog and moul
Ing machloory, for sale by First & Pryibll, s81 W. &th
8t New York City,

For best Prossos, Dies and Fruit Can Tools,
Bliss & Willlams, cor, of Plymonth & Jay, trookiyn,N. Y]

Gauge Lathe for Cabinot and all kinds of han.
dies. mplu Maohine for Woodworking. T. R Balley
& Vall.

Shafting and l’ullnynauﬁmlllg. Small or-
ders flled on ws good tersos as large. D, Frisble & Co.,
New Haven, Conn,

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

Steam Bollor and Pipe Covering—Economy,
Safety, and Durability, Saves from ten to twenty per
eent. Chalmers Sponce Company, foot East 9th 8t,, New
York—120 N, M St 8t. Lonis, Mo,

Tho Berryman Manuf, Co, make a specixity
of the economy and safety In working Steam Dollers,
B. Davis & Co., NMartford, Conn,
Mining, Wrecking, Pumpi
Ireigating Machinery, forsale or rent.
Andrew™s Pateat, tnalde page,
Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyou, £0 Grand Street, New York.
Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks un‘
Drills, Price List free. Goodoow & Wightman, 23 Corn-
nill, Boston, Mass,

The Berryman Steam Trap excels all others.
The best (s always the cheapest. Address 1. B. Davis &
Co,, Martford, Conn.

, Drainage, or

Absolutely the best protection Fire
—Rabeock Extlogulsher. F, W. Farwell, tary, 07
Broadway, Now York.

&1 Vashi Street, B Mise. For Solid “’ron%ht»imn Beams, etc., see ad-
s s wanied. Wendell & Fran. vertisement, Address Unlon lron Mills, Pittsburgh, 1'a.,
cls, £55 Walnut Strect, Philadeiphia, Pa. tor ithograph, etc.

Wanted—The address of parties who will
contract to cat gas retort carbon into blocks 5 Ins, long,
2 tns. wide, and % of an In, thlck. Address, stating
price per thousand, Loclanché Battery Co., No. 30 West
15th Street, New York,

Shaw’s Planer Bar—For Shop, County, and
State Rights, apply to T. Suaw, 913 Ridge Av., Ihila,, Pa,
=Peck’s Patent Drop Press. For circulars,
address Mo, Peck & Co., New Haven, Conn.

Portable Steam Engines for Plantation-
Minlog, Mill work, &e. Circular Saw Miils lete for

A Superior Printing Tel h Instrument
(the Seldop: Patent), for :rigrl!e ﬁ::gn Hines—awarded
the First Premiom (s Silver Medal) at Cinclnnati Expo-
sition, 1532, for * Best Telegraph Instrument for private
use "—Is offered for sale by the Mercht's Mg and Con-
struction Co., % Broad St., New York. P. 0. Box 655,

Williamson’s Road Steamer and Steam Plow,
with robber Tires.Address D. D. Willlamson, 2 Broad
way, N. Y, or Box 1809,

Psarties desir‘mg Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co. Rutland, V.

basiness. First class work. Stmple, Strong, Guarantoed.
Yot Terms, Address the Old Relladie John Cooper En-
gloe Mfg, Co.,Mt, Vernon, 0.

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made I the west for western
use, Extra inducements offored by Doty Manufscturing
Company, Janesville, Wis.
Staye & Shingle Machinery. T.R.Bailey &Vail.

£2.500.—1 will gell two Patent Rights to
each State for 2500, Cures Plles and Dyspepsia. Send
for Circular to Dr. L. Helns, Brunswick, Ga.

Wanted—A machine to whip or finish with
yarn the cnds of Colored Blankets, Address Dox 8667,
New York Post Office.

Monitor Leather Belting you can aiways
rely on. Send for Clrculur, C.W.Arny 801 Cherry st. . Phlln,

3 Winn's Pat, Improved Portable Steam
Brick Machines. Averages 40m perday. Fully g

BEST MODE OF INTEODUCING NEW
INVENTIONS.

Manafacturers and p of Iron and Wood
ing Machl Agr 1 ts snd H
articles, can have thelr Inventions fliustrated In the
SCIENTIFIC ANEXICAN on favorable terms, after exam-
ination and approval by the editor. Civil and mechani-
cal engineering works, such as bridges, docks, £ i

Work-

Pl

advertisement, |

Hard and h xo that any alkall will not penetrate
fnto and ralee the grain of the wood,

H. P. L. nska: What is the best materinl
for lsylngup the arch for & stoatn boller? T have one Iald
In common lme mortar, and 1t crumbles ont. Isblue
clay good for the purpose?

H. W.nsks: Can any one inform me at
what temperature, when regulated by a thermometer, &
cofled spring 50 fect longand 2 {nches wide ought to be
drawn to 10 gage thick 1o ensure & good tomper,one that
will not set or break?

4. C. pays: Su‘lqumv a pile driver of 2500
1w, welght, when it has just completed (he distance of
25 feot In fulllug, strikes one end of a scale beam ; with
how many pounds will tho pressure with which It strikes
the end bo equally balanced *

G, B K, gays: | am “"Rﬂg‘d in cutting dog
wood timber, and And st 1t cracks very badly ; so much
pothat [ fearit (s useless, Can you suggest sny trest-
ment by whiehit ean be presoeryed from spiitting? Bofl.
Ing the blocks [n water (s valucless, The wood was cut
down about the middle of March.

G. D, asks for a formuln for finding the
length of the braces Ina Howe truss bridge, the Jength
of panel and distance bet ween chords belog given? The
braces are 10 be ent off at right angles to thelr own cen-
ter lUne, and of such lengih that thelr corners shall just
touch tho chords and tie rods.

J. M. R, saya: I wounld like to enquire what
composition would make the best £1ling between a glase
pump ch and a galvanized fron case ()4 Inch apace).
Calclned plaster or hydmulle cement will wash out, A
composition of rosfn cement and ssphaltum Is too
brittie in cold and too soft In warm weather for ship
use.

H. L. asks: 1. If a piston leaks while in
motion, would it stiow In tho exhanst or wonld it cause
bumping In theeylinder? 2. What effeot would a slight
deraog (say o ) of the jam puts or any
otherslight canse) of aslide wvalve have on an engine
while in motion, and would It not give audible evidence
of something belng wrong ?

G. F. wishes some
describe the process of ing wagon
What s the kind of ¥ ployed to p
saviog 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 cuttlog spoke
timber? Is there any machinery known that will dress
spokes turned in the Blanchard lathe ?

S. E. W, says: There is an cbjection to su-
perheating steam in an upright tubular boller, on ne-
count of the upper end of the fues or tubes becomlug
red hot, which causes them to leak. Could not steam
be superheated {n s common horizontal boller without
this faultin the following manner: Take an ordinery
horizontal boller, and run one or more small Hues from
end to end above the water line, =0 arrsnged as not lo
become too heated until there was a pressurc of steam
around them?

A. McK. says: I had a very simple and
cheap heating furnacein the cellars (t conslsts of a com®
mon strong stove, 14 Inches x 3 feet, for wood, enclosed
with brick ¢ Inches from the stove all round, with a

practie_nl individnal to
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small openlng fn front below the door to admit pure alr.
To heat the rooms above, on each slde there 1s a tin pipe,

>

fes, rolling mills, architecture, and new industrial enter-
prises of all Kinds possessing intercst can find s place
{0 these columuos, The publishors are propared 1o exes
cute fllustrations, in the best style of the engraving
art, for this paper only, The cograving will be sub-
Jeot to patenteo’s ordor, after pubMoation. (Nu orders
executed for engravings not Intended for this paper.)
Thoy may be copled from good photographs or well ex-
ceuted drawlogs, and artists wiil be sent to any part ot
tho country to mako the nocessary sketehes. The fure

teed. For sale cheap. John Cooper Epgine Manufac-
turing Company, Moant Vernon, Ohlo,

Diamonds and Carbon turned and shaped
for Phflosophical and Mechanleal purposes, also Gla-
zier's DI d 1! d snd reset by J. Dickin-
son, 64 Nassau St,, New York.

Nickel Saltsand Ammonia, especiaily 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 Drycrs, 2tc. 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. Manufsctured by L, &
J. W, Feuchitwanger, 55 Cedar Street, New York.

“The Railroad Gazette, the best railroad
newspaper in the country."—{Springfield Repunlican.]
Subscription $4 per year ; slogle numbers, 10 cents.  Ad-
dress A, N, Kellogg & Co.,, 7 Brosdway, New York.

Gauges, for Locomotives, Stenm, Vacuum,
Alr, and Testlog purposes—Time and Automatlc Re-
cording Gauges—Engine Counters, Bate Gouged,and Teat
Fumps. All Kinds fine brass work dons by The Recording
Steam mng. Company, 91 Liberty Streot, New York,

Large Stock second hand tools just received,
Charles Place & Co,, @ Vesoy 8t,, New York.

Buy First & Pryibil's Bandsaw mochines,
which are more used than any other In the country.
Algo, Suafting and Pulloys a specialty, 47 W, 4th 8t,,
New York City.

Hand Fire Engines, Price $300 to §2,000,
Also, over 80 different s:y‘c» 'amps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co,, Bon.
ves Falls, N, Y., U.S. AL
mﬂmr und Bevel Wheels and Spindles, of

durability, cast to order by Plttabargh Steel Cast-
fog Co. All work warranted.

The Best Smutter and Separator Combined
in Awmerica. Address M. Deal & Co., Bucyrus, Ohlo,
Brick Machines, apply to
Brothers, i, N. Y.

Damper Beg‘nllll)m and Guge Cocks—For
sddress Murrill & Kelzer, B:l“umore, Md.

All Blacksmith need a Holding Vise

Lo mm&u&:.ld. J. be, Mancheater, N, H.

v

- yard Quarry & Contractors’ A
»meMmmnuﬂnbyuonub&
WD, Androws & Bro, 414 Waterst.5. ¥,

=2=0 Heater and Regulator for

m-nuwloummmom to
oot them. L ll.hn-m & Co.
Chests, with best tools only.  Send f.
drenlar, J.T. Prast & Co,, 5 Fultos m..’.\'.- ot
B Machine for Puall limit
Tl Balley & Vai), ua%mi' e

Ishing of phot pha, drawiogs, or models is the loast
expensive, and we recommoend that course as preferable.
The examination of elthor cnablos us to determine if It
I8 8 subject wo wonld like to publish, and to state the
cost of Its engraving In advance of its oxecution, so that
parties may decline the conditions without Incurrlng
much expense, The advantage to manufacturers, paten .
tees and contractors of having tholr machines, invon -
tions, or englneering works tlustrated (o o paper of such
large circulation as the SOINNTIFIO AMERICAN {8 ob.
vious. Every lssue now exceeds 45,000 and the oxtent of
1ts fon 15 limited by no U ¥, Therelsnota
country or & large city on the face of the globe where
the paper does not clrculate, We have the best suthors
ity for stating that some of the largest orders for ma-
chinery and patented articles from abroad haye come to
our munufacturers through the medium of thy BorexTi.
PIC AMERICAN, the parties ordering having seon the are
ticle fllustrated and described or advertised (o those gol-

umns. Address
MUXNN & CO., Publishers,
47 Park Row, N, Y,

1 use to melt a few pounds of brasa (n?

H. R, agks: Will water that has been clari-
ifed with alom prove injurious to the health ?

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

I, 8. asks for a simple recipe for a marking
fluld for marking boxes with a brual.

. E. M. asks for a description of the pro-
cesn of gulvaniziog fron.
J. 8. W. asks: What is the best kind of

palot for use on tn that {s exposed to the weather?

J. E. C. nsks: What are the ingredients of
A preparation to dip hot steel in before cooling lo water
to tempor it for drills, chisels, ete.? :

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

N. J. asks: Isthere such athing as an elec-
tro-magnelle clock which will keep correct time, and
what kind of battery 1& used for such an Instrument ?

N. J.nsks: 1. How can I lay out a line for
s reversiblo steam ongine? 2. Is there any work on the
ok motion which treats the subject without the use of
algebra 7

Z.T.D.says: Last winter my apple trees
were greatly damaged by rabbits. Some of the trees are
poetled complelely wround the etem. Cun 1 save my
troes, and how ?

61 in diam , from the top of the furnace toa

ventllator In the floor of each room. The pipe which
directly above the stove

tho
fnto the hall, and through the upper flat hall, thus serv-

ing toheat both inlls and the rooms in the upper flat

quite gomfortably, To prevent toomuch heatascend-

Ing 1o the smoke pipe, It Is necessary to have a tee or
four knees above the stovo and (nside the fornace, The
only objection to this slmple method of heating Is that,

whon the fuel s befng put lnto the stove, a little smoke
eacapes through the tin pipes Into the rooms. Canyou

polint ont some remedy for this orgive a simpler method

of heating by furnace ?
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A. BT says: [eontend that there is s po
on the clroumferencs of & wagon whieh

nmnumm.bcom W po
strikes on the surface, 1t has to stop for s h

1t leaves the surface agatn; (he time that It etops I hand.
Iy perecpUble, yet 11 atops, and st (e saize teme the top
of tho wheel travele Iwice as Tast ax the wagon, An.
swer: Wo have often snswered this question, and our
correspondent 1s correot {n his theory.

J. H. K. says: 1,

teal engineer; l’ have uu’i‘;!q‘ﬂ? l:rl:l‘yw!on‘l.
second and first, on Nigh pressure bouts, although | was
uot leensed Uil 190, and then &% the socond engineer.
In May, 1572, [ appiied to the local tnapacior of this dis
trict for a first englueer's Mesnss, Aftor saking me
some quostions about setilng bollers und lalpg en.
gines, he told me that he 414 1ot think me competont 1o
take oharge of 8 boat, but that e would give me another
hearlng In August, He dld not come down onr way (il
the followlng March. | went to hlm agaln with sn ap.
plication signed by faur out of the six cllef enginsers
thore are tn thik placo. o axked mo how Lo set s pale
of bollers in a bost. My anawer was: Bon two Hoes
across the boat paraile]l with the sheer planks, one at (e
after and one at the forwani end of where you wish your
bollers to come. He next asked me sbout Jinfog op
cogines, and sckpowledged that my way would do,
but that It wasa vory 01d way. His next question wgs
thils: If, after & boat has run some time, the siides
shonld haye gone down below the center of the rod on
the [nslde only, or the outer edges gone up, how woulg
you get them In llne agaln ? My answer was that [ would
run a line through the center of the eylinder o the ces.
ter of the shnft; then run two Hnes, one at the after ang
one at the forward ends of the slidos, acrom the center
line, and then true the slldes Lo these lines. He contends
that ] am wrong, and refuses to give me Hooose on the
slide question. 1have ssked other engineers | they sy
that I am right. I wish you would give me your oplaloy,
There are others besides mysolf who think that the [p.
spector is prejodiced against the concern I work for,
heace tho ble in 1 Aboard \ne
opposition buats, they are short of licensed engiaeers,
and he has glven licenses Lo en that have not been on
the river more than efght montha, putting them In thiy
sition, as I hold,¢ ary to law, for I believe that the
Isw saya that a man has to be threa years on a2 boat he
fore hscan get alicense. You may thick that T should
have complained to the Sapervising Inspector, bat be fs
20 miles from here, and I would mather have your opla.
ton, 2. What book should I get that will give me the
rules for putting machinery {o lght water steamers?
Answers : 1. Probably the Inspector may have thooght
that the replies were not full enough, Our correspon.
dent would get his guides right, howevor. Who {5 the
Inspector who lends himself to such injustice as that
complained of ? It is the duty of our correspondent to
Inform the Secretary of the Treasury and the Supervie
{ng (nspector General of the facts, 3. Get Bourne%s
* Catechlsm of the Steam Engine.™

N. P, M. asks how to measure the velocity
of the wind with accuracy. Aunswer: The veloeity of
the wind can bemessured by the nse of the anemome-
ter, an Instrament o0ld by dealews In philoscphical sp-
paratus for that purpose. It can be obtaloed with con-
slderable accuracy efther with this instrument or by
measuring (ts pressure against 3 flat surface and dedu.
cing (ts veloclty by \emethod of calculation given re-
cently in these columns.

J. V. says: 1. T have seen in yonr columns
a process for removing Incrustation from steam bollers.
The substance to be used is a solation of sal soda and
petroleum, and Is to be put Into the boller after clean-
fug. Then the bofler is to be filed aad the oll, foating
to the top of the water, comes Ia contact with every
plate of the boller. What I want to know [, must oot
this ofl be blown off, before ateam I generated n the
boller,and might It not prove dangorous Lo some extent
by the heat of the steam {f Joft there? 2.1 wonld alko
like to know how & steam gogo Ix tested, 8o as to ascurs
taln 1ts correctness. 8. What I8 the reason that the
parto which are operated on by steam (o the gage be-
come rosty, and the gage consequently becommes useless

).

Answers: 1. The ofl need not be blown out.  Use heavy
lubricating oil, not naphtha or benzine. No danger of
exploding the bollers need be apprebendod. 2. Steam
gages are tested by ison with A gages,
which are orlglnally checked by 8 column of morcury
and frequently themselves retested. 8. Beeause the

J. 8. asks for a gold dip for brass. Answer:

Bee J. L. B.'s reply to G. W. 8., In this column.

J, 8, asgks what to put into glue to make it
adhero to belting, Answer: Try the following compo-
sition: Gutta percha, 8 purts, india ronbber, 2 parts, piteh,
1 part, lingeed ofl, 1 part, Cut the rubber fn shreds and
add tho ofl, which Intter will soften the rubber o a fow
Melt the gutta percha and piteh together, and
stir in the rubber solution, apply hot, and press the

days,

Jolned parts tightly togother.

@, B, D, agks: 1, Does any body run faster
than the water that oarrlos 1t? What 1s the principle of

the working of tho alr pump attached to the under

ground gas machine? Anawer: 1. Yes. Boats may be

driyen by & atream obllquely across the stream, at o fast

or volocity than the water ftself flows. 2, The alr pump
you refer Lo Is gonerally of the rotating kKind, something
By 1t rotation [t drives a stream of
alr through the ofl or naphtha; the atr iakes up n por-

1ko o fan wheel.

tlon of the naphthe, Just as s sponge takes up water.
And tho naphtha lnflamus at the burner,

J. 8. W, asks: What sized feed pipe is re-
quired to get tho maxtmum power on an cngloe, 535 and
5 feot from a boller eareying 100 1bs, pressure, the engine
turning u propellor wheel 28 inches diametor? The lead
of the wheel 18 fine, Answer: If our correspondent
means Lo axk what 18 the proper slze of steam pine for
an euglno of 8 nohes dlameter of cylinder, nod other di-
menstons o given, we should say about 1% inches fu-

side, and 1 would probably do very well,

J. W. saya: I have ten acres of land which
are overflowed to four or fiye feet deep continually, by
a creek. A small stream about 1 foot deep and 2 wide
falling 1 £00L in the 100, runs through this land Into the
creck, Iintond bullding s bank 6 feet high along the
creek to keep the water off the land. Now by what pro-
cess can I Keep thin land dry, lotting this streamof 1 foot
by 2 feet run under this bank into the creek, when the
creek 1s 4 feol higher than the land ? How can anlulce be
arrsnged that will keop the land dry under above cond!-
tlons? Answer: Only by running the stulce back sever-
al hundred feot, 50 an to still give fall enough to carry
off Its water froely when swollen by heavy mln, we

stiould suppose, Probably no system of pumplng would

pay in such a case, and our correspondent can best deter-
mine the comparative value of the tand and of the slulce
which he must bulld,

E. J. E. will probably find the pickle de-
scribed on p. 29, vol, 98, serve to clesn his castings, and
& recipo for lacquer fn another column of this lssue.

spring {8 usualty of steel,and steam or molsture are
very apt to get access Lo It

J. G, says: 1. Onpage 200 of yonr ecurrent
volume, you say that Congress hay passed a bill anthor
{zing the President to cause such experiments and such
information to be collected as, in hls oplnion, may be
ugefal und (mportant to guard sgalnst the bursting of
stoam bollers. I wrote to Hon, C.Sumner,on the sub-
ject and got no reply. I ealled on our ropresentative,
Mr. Hoar, and he informed me there was no such bill
passed by Congress 105t sesslon. I would like to know'
how the matter stands. 2. Ihave throe different Kinds
of bollers that have not made thelr appearance in the
market yet; will you toform me how I ean Intraduce
them? Answers: Write to the Secrotary of the Navy,
to whom, we are told, 1s Intrusted the cliarge of tho
matter referred to. 2 To introduce & good boller
promptly and satisfactorily, get some woll known aud
{ntelligent manufacturer to take hold of It, proving Ity
good quatities by exnct methods of test In prosence of
woll known experts, publishing the resultain the Sores.
21P10 AMERIOAN and 1K contomporarios among tho sl
entific and englnceriug journaly, with AMustratod des
eriptions where possible, Seo that ovory bollor bullt
makes u good record and that tho public are wade aware
of it.

L. W. agks: Does & magnot constantly in
wso, rotain (ts powor for any length of tmof Answer:
A magnet, Kept fn uwe, careying o constant load, will
prabably never loso {th power of earrying that load. 1ts
strength msy bo fneronsed to the polnt of maximum
possible strength, or of saturation, s it s termed, by
carefully and vory slowly Increasing the welght carriod.
1t can even be glven greater nmuth.ouupemlmled.
but the sfmple removal of the * Keeper” or armaturo
will destroy all tho surplus strength, Where the uee of
the magnet involyes the frequent 1emoval of the anna-
ture, the magnet will gradually lose its strength, if not
finally become devold of maguetism,

R. H. says: I am buildi a small steam
engine and boller. The slze of cylinder's 1XI1N (oches,
with s common slide valve. Would It be sclentide 10
connect the governor with the valve stem 1o such & wan:
Her as not to allow the valve tomove full stroke (when
tho cogine runs too fast) which would not open the
ports to the full, and would not allow the steam to Al
the eylinder quite as roadily #  Would 1t work well that
way? 1can fix {t In that WAy much more easily thanl
cat shut off the steaw with another valve, mwoved by the
governor, 1 would like 10 ask & greatmany more ' bo
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hquc-."u‘mru-omm be ocenpled -m. oum
thingy, Anxwer: The regulator would probably an-
,' swor yory woll, areanged as proposed, Wo are always

10 have onr younger readers ask intelligont
questions, and shall always bo glad to roply to them
when the suljoct Ix one that will fnterest our readers.

T, A, P, says: On page 74 of your current
volume, I, ros. Jm yOu tho proportions of thetesafoty
VALVO, Whish were as follows: Lover, 224 Inohest from
oentor of valvo stem to fulerum, 2 (nohos; diametor of
walve 35 Tiehos: action of lever 20 1bs., (meaning, 1 pre-
sume, welght on Jever) Ie ssks you to estimate st
what pressure the valve will blow off. Youanswer that
Sihe pressure on atem of safoty valve must be 490}
421 =075 Iba, o= tho welght duo to the lever™  This v wll
correct onough, as far as putting the fgures togethor in
coneorned, But where do you get the factor 42, which
£004 Lo Ak up the resnit?  Of course, you Know that
as tho 1ong Arm of a laver s to theshort, #o 14 the power
1o the wolght ; or you ean roverse the Ianguage, and have
1t the other way. Then the resultof the preceding com.
tination of fgures should be: 200C22)4-2) =180 - weight
due to the Jover; bul you make It 578 by the ase of your
£, and 1 am at & lows to know where It comes from.
BPuat agaln, you contradict yourself on page 106, In an-
swer 1o MeDy, who asks for s rule to Jocate the welght
of safety valve, to keep In a glven pressure. You an-
swer: To fnd the total length of safoty valve lever for

» roguired maximum pressure, multiply the distance
from center Noe of stem to pin on which the lever is
hung, and divide by weight of saspended weight. Of
course, this advice should be: Effective area of valve x
pressure of steam X distance from fulerum to valve dl-
vided by weight on Jever. But you give no rule for estf.
mating the pressure of lover of 2 given welghton valve;

A. " sys, in h'\nl'\' to E. C, M., who pro.
poumln the {olluwlnx problem: * A body welghing 5 1bs
desconds vertieally aud drawa a welght of @ Ibs, up
plane whose netioation Is 8%, How far will the frsl
body descond in 10 seconda? In solving thin problem
we shall And (o the Arst place the veloclty which Is gon.
crated [n each second, that In, the acceloration ; we shall
then And the space passed over In 10 seconds by the well
Known rule that the space passed over In Any time Is
equnl to one half of the product of the nocelaration Into
the aquare of the thme. 1t is now woll understood that
the proper meastre of the woving eftect of a constant
force whioh acta on a body, whether at rest or (n maotion,
I the product of the mas of tho body (nto the acoelera
Hong or in wo may expross 1 fordo s misss X aceelpration,
[ applylog this relation to the problom bhoforo us, wo
must remomber that the pound Is s unit of mass, not of
force, belog the quantity of matter In a certaln platl
num welght kept in Loudon, In this case, then, the
mass moyed Is equal to the sum of the masses of the two
bodios, that fs, to 11168, Wo muat now fAnd an expros.
slon for the foree. For brovity, call the body waolghlng
51bs. P, aud the other body Q. It 1s clear that a certain
part of the weight of Pls nentralized by boldlog Q In
equilibrium on the tuciined plane, snd that the acceler-
sted motton of P (together with Q) is wholly due 10 the
action of gravity on the remainder of P, Ty the law of
equilibrinm on an tnclined plane (power: welght :rhight:
length) the portion of the welght of ' which Is required
to balance Q I equal 1o Sa § =4 M8 My, very Desrly
leaving an unbalanced welght of 0-357 Itw, to produce ac-
celemation. We are here asing the word poand in s
secondary and very common sense of 3 unit of force, or
rather of pressure. In this scose (€ Is often oalled the
statical or gravitation unit of force, Bus the primary
of the term is & certalo unit of mass, and when

and this s what I want to get at. For ple, It & safe-
ty valve lever is 40 Inches In total longth, welght 161bs.,
distance of cetiter of valve stem to conter of fulerum 3y
inches, what will be {ta presstire In Iba, on the valve?
And agaln, If the above mentloned lever Is wred on &
walve S luches In dlsmeter, st what distance from the
falcrnm will I bave to place s weight of 3¢ 1bs. 1o keep
1n & pressure of 55 Ibs._ to the square Inch ? I have a way
of estimating the prossure due to the welght of a lever,
Put s salety valve of the kind and proportions [ men-
tioned blow off, by & now steam gage, at 15 Ibs. less than
1anticipated. And I want also to say that the gage did
not indicate & bit of steam I the boller, when there was
actually enough In 1t to blow the whistle tnalively man-
per; and on ralsing 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 alr confined n the
boller? These difficultios may seem very simple to an
cxpert, but they are somawhat perplexing 1o a novice
Ukemyself. Answer: There was an error in priating the
L oat question referred to.  We have not that communi.
catlon at hand, dbut presumoe that & pounds was the
welght suspended from the lover, and % pounda the
pressure due the “sction of the lever,” and that our re.
ply was correct. In the sccond case, an omision oo
carred, as indicsted by T. A. P., the words *into pres
aure of steam™ shoald be supplied. To determine the
additional prossure due the welght of safety valve lever,
palanco the lover noross a sharp odged or rounded sup-
pm.udnumm distance from the polnt at which
1t balanoes—the coutor of gravity—to the pin. Mualtiply
this distance by the weight of the lover and divide by
the product of the eflective area of valve Into the dis-
tance of tho valve atem to the pin.  The quotient s the
presstre por square (nelh due to the welght of lever un-
loaded, In case supposed, If the lever were stralght,
the center of gravity would be at 1ts middle polnt, and
hils prossure woukl be 205 164-3)=01,1),, which quantity,
divided by the effective arva of valve, would give the re.
sulting pressure per square jnch. The difference noted
by our correspondoent may be due to the same cause ax
that referred to ot page 7 of our current volume,
and pot to error in ks estimate. Unless a valve s made
with a Yery narrow seat, It ts often difficult to determine

ocurately Its * effective area.”
B.B; nyn, in re?ly to G. B, L., who asked
if the number nn‘rmbo redoced with good

result; xhnmnn in soft pine, oak, walnut, and
hard or southern pine, and, according tomy experience,

the teeth would bebad business: yet it depends
on what kind of timber you want to saw. The beat ruly
among the mills sawlng hard pine 18 a tooth for avery
inch of dlamoter, but that bocomen Lo many whon the
saw woars smaller. From 40 to 48 teoth for & % lock
saw ls vory good. A flue toothed saw will run longer
without nliug than & coarse one, but It takes longer 1o
fle it » tpe ono will run on a stronger feed also, |
have one saw now that once had only 96 teeth; the saw
wus 80 tnohon, T doubled the testh, and the change s
beaetolal b overy respoct.

J.b. 8.,mln answer to 4. W. 8., who
preparation Is used for the bright yellow
quwollmumunns'nh of suod lne, 6 oxs,, ambor
or copal, ground on porphyry, 2 ozs,, dragon’s blood,
gralny, extract of red sandal wood obtalued by water, %
gralus, uriental safiron, 3 grains, pounded giase, 4 oz, ,
yery pure alcohol, 40 ozs.  To spply this varnish to artl-
clen of hrass, expose them to agentlo heat and dip them

employed, as Is oftens convealent, 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, therofore, of 0757 1ba. is that pro-
duced by the force of gravity acting on & mass of 0°357
Ibs., and this force is measured (n the usual way by mulk
tiplying the mass moved by the accelemtion dve to the
gravity, or & feet per second, nearly. This gives as the
measure of the force FISTXET= 223 Therefore the value
of the acceleration actually glven to the moving system of
the two bodles s aqual to 2284411 = 2208 feet per second.
The space passed over In 100seconds will be | 2298100

11460 feet.  In geperal, If I* and Q denote the masses of the
two bodies, g the scoeleration of gravity, o the angle of In-
clination of the plane, the space passed over in t seconds will
beoqual to J[(P—Qisina)+(P-+Q)xgt?.  In fact, the conds-

tions of motion are very slmilar to those 1o Atwood's
machine, the only difference being that, in (he present
case, the motion of one of the bodles Is rendered less
stmple by taking place on an [nclined plane. We Rave
supposed the Inclined plane to be perfectly mnooth, In
point of fact such planes do not exist; all are more or
less rough, the degree of roughness being expressed by
» quantity called the coeflictent of frietion. Ifudenotes
the coefficient of friction In any case It may be easlly
easily shown that in t seconds of time: Space pamed
over=[P—Q(sina+u cos a)]+~(P4-Q)xpt®.

G. H. H. re"plies to H M who asked whlt
The

was the cause

G. W, sayn that T, A. B., whao nsked how o

nofton leather pump yalves, a)mulnl use eastor oll hr:-l!;
and maoipilato with the hands U1 soft, Old hoots And
Aloes can Do mAde as soft an now loather In this way.

G. W. sayn that J, 7.7, who asked how to
hang wall |u;u~v on a Imrln.nnl cefling: Cover your
celling with ¢heap cotton eloth or print, atretched tight
and tacked at the edges, Then paper on the cloth In the
ununl way. Any width of paper will do,

J.T. B, 8. sayn: As many of your corres
pondents have mmu[n-:l abont mac hlnery for steam
launchen, I will glve some particulars of Eaglish practloe.
Tho followlng table gives the aizes of stesm launches
bullt by Yarrow and Hodloy, of London, who make them
nspecialty, and Bulld hundreds of boata for use in all
parts of the world,

Length of Beam. Horse power Draft of
launch, (Indicated). water.
23 ft, hfe 3 in a 2 ft.

30 ft, 0 ft, 7 2 ft. 3 in.
47 1t, 1L, 6 in, 12 2 1t. 6 in,
43 ft. 8 11 10 2 ft. 9 in,
50 1t 91t 6in. 30 3 1t

John Penn & Son, of Greemwich, use about the same
sizes. More speed can be had by sacrificlog room, but
the above Is atandard practice. When lght draft Is Im-
perative, twin screws are used, In which case each screw
has [ta own Independent engine ; butin ordinary practice
slagle screws and single eagines are employed. I have
00 data In regand to stzes of screws for the above boats,
and know no better rule in desigulng than those on page
553 of Haswoll's * Engineering.” 1t is better to have the
scrow 100 suall than to have it 5o large as to overload
the engine. The engine Illustrated on page M, current
volume of the ScIEsTIFIO AMERICAN, I¢ well designed,
but there (s too much complication. A single eagine ls
much batter on the score of simplicity, and can be bullt
for about one half the cost of a double engine of the
Mo power.

F. A. K. says that T. K. B., who asked how
to prevent scale from forming on polished steel when
hardened, shoald try the plan saggested to H. B, on
page 3 of our carreat volume.

J. N, 8. gays that A, W. P., who asked how
to soften an offstone, should try boiling it to extract the
oll, If that be the canse of Its hardening. He should try
A soft waler stone, and use ofl on it as on & regulsr oll
stone. “Ihave one of that kind, and it works well. I
use c-rbou ofl onm ft.*

N. L. T. saysthat R. W., who asked for a
rened; for screws workiag out, cam always pre-
vent It by cutting a series of notches across the thread,
around the screw, In such 3 manner that the thread will
be formed Into & serfes of tecth similar to those of &
ratchet wheel., As the screw is Inserted, these teoth
offer no resistance ; but on belng tarned the opposite
way, they eateh agalnst the fibers of the woud and pro.
vent the screw working out.

W.A.B.M{s. in reply to Z. A. S., who
asked how to holes through glass without s dis.
mond: I have drilled through soft glass,at a tolerably
slow speed, with a common drill wet with kerosena or
apirits of turpentineg ; but & better way Is to drill with s

the saw and mandrel is to mevefomm In the dlncuo-
of the cut; and of the opposite end, to retreat. [nother
words, the mandrel would turn horfzontally vpon some
undetormined center were It free from 1ts boarings, 1ke
a gyroscopo. Thave a saw upon shert steel mandrel,
well balanced, aud run by belt at an aogle, down and
back from the.cut: this relleves the Journal next to the
saw, but keepa the opposite journal hot, aud we are un-
able to prevent 1t this journal {s also constructod with
1 more length of bearing surface than the other, TLM.
rune his saw miandrel by friction, The driver, we would
suppose to be elther back of or beneath the mandrel,
which will account for a hot Journal pext to the saw, 1If
he must ruo his saw by friction, Jot him shift bis driver
as close to the free end of mandrel as possible, and add
from % to M more length Lo the box next to the saw, Or
run by & belt, with the pulley as close Lo the saw an the
business to be done will allow,

J. B, J. replies to W, H,, who asked about n
coliperative soclety, that the Fall River Working Men's
Cobporative Assoclation, Mass,, Is In operation.

A H G ra[r.l::tol M. L who asked what
will be the reals of the -unoophon to a flat sur-
face containing one thousand square feet moving at the
veloeity of thirty miles per hour: The resistance in-

e tha wg of the veloclty, A flatsurface of
one square foot, moving In o still atmosplicre ut the
rale of one mile per hour, I8 met with aroslstance of |
X1%0005-000. At thirty miles an hour, we proceed
thus: 80x830x1000> 000=4000 pounds, equal resistance
of 1,000 8 feet. Am I s Memrs Editors? An-
swer: Our correapondont {a right, sccording to Smont,
The maximum pressure of the wind Is se great as 68
pounds on the square foot of fAat snrface, which figure
1y Msed tn ealeulating the required stabllity of tall chim.
neys and Hghth For » cylindrical shaft half the
atter ls taken,

E. A. G, says, in answer o T, M. 8., who
saked about the force required to burst out the head of
& barrels | wonld say that & barrol, as desoribed. would
probably burst with 15 or 30 [be. steam pressure. A well
made barrel, X tnch staves, and 1 1o 1 Inches heads, of
2410 3 gallons capacity, will bear 13 to 13 Ibe,, sod from
45 to @ gallons eapavity, from 10 (o 13 The. Strength Is
giveu matnly by thickness of head, which generally
bulges out. Hoops, If geod, rarely burst, T, M, 8.' bar-
rol, having 13 Inch heads and small diameter, would
stand more (hen the aversge, The above fgures sie ap-
prosimate, though | have buarst many & barrel when
M.‘ propamtory 1o ustug for elther clder or vive

F. V. pays that W. E.G.. who bellevoes that
alrifie ball lnat its Righest veloclty when It leaves the
muzale of the barvel, 1o right, and that (s specd conling-
ally decreasos Ll It comes Lo & slate of reat.

, B, V. says, In reply to C, E, ., who

2 Bﬁ-uu’-’mnm%mnmumnmu .

Bux it with corrostve sublimate ; If It doss ot
work the rst Ume, keep meltiag wat) it does.

P.T. nyl.hnpl ch M., who asked
how o make bright plekles: L hard, green oneum.
bor plokies kre wanted, salt down In dry salt, patting »
tayvr of salt in & Jar, than o layer of plekles, sad w0 on
antl] full. This will produce ploklos as green ss they
can be wade, bat 11 i more costly than making brine
12 you have stock 1o feed the salt Lo, It will be better
than the oM prooess. Souring may be done s the waual
way. Of course Lho above process 1s ot caleulated for
wanufacturers for markot,

C. M. D. llnlo F.8. T, who azked how

1o make & & wall;

Make » glse slse and
-n-,mnn.uuhbllolluunnul lamp

black mixed Lo & thin vonsistence,

lead or copper drill, If the hole is to be mnall, or with &
braas or copper tudbe fed with ofl and emery, If large.
Do not run it too fast, and use gentle pressure. For the
tube, nse a wooden support for the beariogs and 3 pal
ley fitted upon the tube for a driver. Pat oil and emery
inslde, and any arrangement for forclug It down will suf.
fice. "It1s to be understood that the tabe Is placed up.
righty It should haye notohes ctt In the end to cated the
emeory,

(. W, says to J. H, L, who asked foropin-
fons on his mo-le of bullding: If you bulld your house
as proposed, you will have damp walls in wet and frosty
weather, Dutlf you put your brick edgewlise, leaving
an Inch space between brick and weatherboarding, sad
Also un Inch space between the plaster and brick, lath.
fng and plastoring as usual, you will have & warm house
with dry walls,

Ennaroym.—On 282, fourth column,
of our Jast lasue, there ts an obvious misprint {n the an-
awerto ¥, 0. W.'s question. The fractions should be
| B 24 B Bt S 05
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Letters Patent of the United States
WERE OIRANTED VOR TILE WEEK BSDING

April 8, 1873,
AND BACHH BEARING THAT DATE
[Those marked (r) aro rofssued patents, )

Index

Acid phiosphiates, Storek & Lyto, ..ocoirerrinsinnns 157085
Addressing machine, P, A. Darllog.
Alarm, burgiar, J. ¥, Cappock.. .,
Anlwa) matter, troating, W. O, mnlull..
Augor, earth, I M, Woat,,. ..
Dale tie, J. W, Hodenborg.,
Tale tie, cotton, W. C, Ramsay..
Parrel cover, O, Hant
Barrel header, O, B, Pettenglll.,.......
Bath tub plug socket, B. C, kﬂwr
Battery, galvanie, B, M. Lockwood.....
Bed lounge, G, Hartzell ... ...... .
Bedstead, folding, J. L. Kiligors. .
Bedstead, Invalld, Clinton & Morgan
Dedatead, wardrobde, J. Smita. ...
Bee hive, D, MeC, Calvia. .,
Bee hive, I I Woodside, .,
Milard cushlon, G. D. Sha
Blacking case, G. I, Rice. .,
Blower piston, C. W, Labell.
Bobbin heads, turning, C. M, Spescer.
Boller, cullnary, 8. 8. Fiteh,.........
Boller, wash, C. H. Donbrack
Boller, wash, O. F. Glldden........
Doller, wash, I'. Krumacheld,
Bolt machine, J. 0. Joses....
Boot and shoe crimper, C. Glaotz. ...
Brace coupling, adjustable, C, M. Hall.,
DreaXwater, D, Cannlogham. .
Rroom, ¥, Recse. ...
Bruah, horse, B. Dickson...
Backle, barness, J. McLean, .

Dutton bole cutter, ete., A, L, Whitaey,
Can shield, shipping, H, M. Smith. ...
Car coupling, D, C, Morria....... ss
Car coupling, A. Parsell.. ..
Car coupling, J.P. Whipple. ...
Carpet streteher, O, Vanorman...
Carriage step, C. H. Gould. .
Cartridges, capping. J. L. Rau!
Cask, metalife, J. L Bard.
Caaster, farniture, C. B, utldou....
Chalr, child's, Harris & Chllds, ...
Chalr, kxnoek down, C. B bou
Chalr and secretary, C. 8, Trevite.,
Chimuney cowl, W. H. Myers...

Comb, band, C. 1. Noyes, ().,
Composttor’s stand, ¥, Vallec.
Cooler, milk, W. D. MeDonald.

Cot, spring, T. J. Griftu,
Cotton chopper, W. Price.
Cultivator, L, Daldwia.....
Cultivator, J. R. MoDonald..
Currier too), Gardner & Baos.......
Dentist's flask, C. Bafley.......
Dentista’ gold, B. 8. Willlawas. .
Deak, school, Stobblus & Piper
Electroamagnots, clronlt for, J.
Elevated way, I1.'W, Farloy.,
Engine governor, J. M. Bottum. .
Engioe governor, B. B, Smith.. ...
Evaparator, sugar, I C. & T, W.Stevens.
Eye glasses, hook for, W. 8. Tappan, ..

COMMUNICATIONS RECEIVED. 4

The Editor of the SCIENTIFIO AMERICAN
acknowledges, with much plessure, the re-
ceipt of original papers and contributions
upon the following subjects:

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

On the Pulsometer, By J, H, H.

On the Bars at the Mouth of the Mississ-
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 Creoping Rails. By C. 0,

On a Newly Discovered Novaculite,
JLAL S,

On Distinguishing Fibers. By C. 8.

On Aniline Inks, By G. E. D,

On the Proposed Panama Ship Canal, By
ST K

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

On the Wreck of the Atlantie. By J. 1. .

On Steam Boiler Explosions. By B. W,

On Water as Fuel, By W_H,

On the Ocean Tides. By W H. P,

On the Dimensions of Ocean Stonmers, By
W.C

On Terrestrial Retardation by the Ocean
Tides. By T. W. B,
Also enquirles from the following :

BACAMB=W. T VuJ. T.-l A. R—~J. ¥, S~
C.R~A B.~0. F.0~A. 8,80 ~W.0.C.—P.QL B
M ~B & C A D, l..—x.l.t.—u.u ~B. W.—-
rs

Correspondents who write Lo ask the sddress of certaln
wanufacturers, or whore spocified articles are to be had,
Aleo those haviag goods for sale, or who want to fad
parthors, Abould sead wilh thelr communications as
amounl sufMicient 1o caver the cost of publication under
the head of ** Dustness and Persoal,” wiich 44 specially
devoted to such enquiries.

By

Fan, tle, I, W.doues, .
Fats, purifylog, A. Paraf., ...,
Fatty watters, recovering, Thow
Felly plate, 1L Sylvester. .. oovieininnn, cessnstinna i

Fenco, mall, J, W, Mathe e |
Fenco, wood, W, Riley. . o
Fortillar, J. W. York......cooueennn 157,
Fertilizor spreader, J. W, Thoraburg.. . e
Fertilisdng distributer, I, M. tl«ny p |t~ 1Y
Flller, Deown & Foskets, ... ...... J5 o4 <59
ﬂnuw.iw«lkmﬂu.c mm ..... - 13700
¥Fire and water proof ronfing, K. R, Perey . i
Floor, basement, E. S, Vaughan....... Seabaas .

Feult drier, J. Stevenson. ..., > -

Frult loosener, dried, O, Nagan -
Yurnace, heating E. W. Crane. « I
Furnace, hot atr, 8. F. Gold, . « 15
Furnace, hot alr, M. D, u'ud ............ « man

Furnace Ualng, metallurgle, 8, Lansdowne. .. .... 19258
Gas llme, elo, sulphar, ete. from, J. Kircher.. ... 17,00
o I
. .
AR L )
v EELIM

Gas, earbonle acld, AL I, nqm..
Gas retort elosing, G. A Melheaney,
Gas works, . T, Burtis,
Governor, J. 0 Dus.
Graln dryer, K. 5 Forgy. ..
Grapple, J. Burkhart.
Hurrow, Wl Plate. ..,
Harvester, )lc(‘ulul A !utny
Marvestor cutior, W, MeKeover,
Hay loader, Davidsan & Parvis.
Minge, A, Markin.
Horee collar, W. Guiltoyle,
Horse power, ILM, Irwin. .. s
Horseahioes, sitachment to, 11, §.
Infector, steatn, 8. & J, ansoa. .. .. ..,
Inkstand, Hawson & Swesney. .

Lron 1ate steel, convenidug, J. Webster, .,
Tron, wanubscturtng sheet, W. D, Wead. .
Jomt, universal, J. Troxel. .. ........
Kuife handie, pocket, J. W, Ayers.
Kaltting machine, Matt & Standery. .
Ladder, extensidle, Hearne & Adams. ..
Ladder, folilng, White & Kee...........
Lawp ehtmney cleaner, R. 0. 'onnlo
Lawp, street, M, B, Dyotd
Lard,

Lateh, reversitile kaob, O, LJW
Lathe chuek, 8. C, Goodesil,

Lathlng, metalito, O, w.u..'
Le g artinetal, 0¥, Palwer, .

e Iﬂ.‘ll
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uqllldlllﬁﬂ" r.A Mnrley.. T "”“_‘.“‘.“;m BT AL FORH WS N. g, ‘ e ————
Loom, pile fahrie, WK avts (r L o b ,ﬁ"‘u —HOTrLE STAND. T, I, 8poncor, Morrisnnta, N, ¥, ::':';:';:‘:""“0:;|"‘|t ;:’rn‘:tl":::‘lz:; .:::::1;::..::“::, ;,',;::,::‘ aan““MM’.
Loom Atile guand, OO Hudeon, ARO[ 6 sk —Parmn From K J, Steole, Xew Haven, Conn, ntivertonot, ACCIARNT, 6F Mltake. WILHOUS K0S TENUAL: | e — e O

RATER OF ADYERTIAING,

Bock Pige = « o « o « « 81,000 lne,
Tosldo PAgo = = « « « « 78 centsn line,
Engravings may heod advertisements ot (he same ratepey

0081, —HaxnLe Bookxr~J, §.0ay, East Haddam, Conn,
B8 Karmere, Hanoie— W, Rogers, Hartforl,Conn.,

TRADE MARKS REGISTERED.
100, <M asts, wro. W, G.Bell & Co,, Doston, Mass.

lont or deceptive Intention,

A patenteo iy, at hin option, have In hin resssus s
soparate patont for each distinet part of the tnvontion
comprohended tn his orlgtunl application by payfog the
requlred fou In each onse, nnd complying with the othar

Loom beam, ete., G L, Garaed.
Mattross, spring, 1. A Gaston,,
Mattromen, o1e, foxible, ¢, Polltoger.
Madioal compound, XL Gabn........
Mudionl compound, W. ¥, Roso......

:“"“"’“' Adjusting, A, W. “lnlll. :::':: 180~ InaND Y. —~Caxado & Crooks, Now York elty. requiremonts of tho lnw, aa fn origlunl applicattoan. | 1% b}' TNRINUTENANE O tha (eltar-preas,
Sy e e : m:w 1,900 —Grass Wann—T, G. Cook & Co, Phlladolphia,Pa. | Adidress Muxy & Co,, 87 Park Row, New York, for full
partioniare,

Musteal Invtrument, J. & 11,
Nall plate forder, 5. K. Paden .
Nut look, 3, MeC. AlMson, ...
Oystor drodges, rising, W. 1. Ilmrnn‘l. "

1A = TAINTH, 1O, ~Tlarrisonn & Co., Phlladolphia, I's.
LR T KING Powosin ] ILLIppineote, PIEaburgh, Py,
1AM~ Brrrens, -1, Cleve, Doston, Mass,

108 TriMxixan, ~Brakine & Co,, Now York olty.

Valuo of Extended Patonts,

DL ptentees realizo tho fagt that thielr Inventions are
1ikely to bo more produetiye of proft during the seven

::::":,:“;::'.“c;\lnl.::“le:af e .(’NI":‘II ; MR L] '-7‘“"‘)'_"“"'*"-"'"- T Hopking, Providenes, 1t 1L yonys of extonslon than the firat full term for which thelr
hnnruo"& washing, O. .l,. Lovolt.. W96 | VA= Wik y <Morohead & Co,, BL Lonls, M'.'~ patenta were graniod, wo think more would avall thom:
TMano key. 1;omcamh||vht Yk WA 128 & I.:.‘}).—llmmnn PALNT, ~Itabber Patot Co, Cleves | golyos of tho extonslon peivilege. Patents grantod prior
Ploture m'ounllu' taohine, R 11, Rt N L Iand, Onlo, p Lo 1851 may bo extendod for soven yoars, for tho benefit
Pipe Joint, Prossor & Margsh.., oo 1w ‘-'"‘ “"““"“' RO, -TO"l'L‘hd & Cou, Now York alty. | of the loyontor, or 6f his holes iy onse of the d60oaKe f
Pipes, connecting ooment, 0 €. NIEhoIn. 18T/ == | fomer, by dueapplieation to the Patont Office, ninety
l'lanl;r AL ALY+ A0 BOHEDULE OF PATENT FEEM; days bafire the terminatlon of the putent. The extonded
numr'em .J Nitkey.. YRTDB | DR OREN COVORL. <oy veiensvsrersnrssssrsbbsnsantosssase 810 timo tnures to the honeft of the nventor, the assignoes
Tlow, “:. m‘;‘, ....... L 181518 | Onwach ‘l'ndr-\lnrk L8935 undoer the frst erm having no rights undor the extenston
Mov:ﬂlt-a wo )lnnm-l. ...... o 3E e | On dling eaoh application rurn l‘ulum (l! y-'urn K15 | oxcept by speclal agreament,  The Government foo for
Tlow, whool, Janes, Tucker, & Torry, . 152,611 | On tsening each ortginnl Patent, .., ... ...820) | o oxtenslon 1n 8100, and 10 18 noceasary that Rood profos-
Prows, WL B Warner oo L 15760 | On appesl to BExaminers-dn. L‘hlnl st10 -qun.I sorvice be obtaines to condugt the business before
Pross for printing fabrics, 11 11, 'rn\\ nomui . 107,088 | Onappeal to Commisslonor of Patonta the Patent Offies, Fnll Inlurllln(l.lm n l‘o uxlnn-lfml
Pross, fan Ay, Po AL Coler oo 105,07 | Onappleation for RO0e. ... 830 |y bo hind by addresslng Moy & Co., 87 Park Row Now
On application for Extension of Patent, York,

Printer's mitor machine, J. A, Stansbury, ... < 18T
a0 Caveats,

Prioting press, Wo & WL Dankoerly, On granting the Extenston..,,

Privies, ete. cloaning, A, M, Mobbs 187,68 | On Alfng & Disclalmer Tarsons desteing to fle o cxvent oan have the papors

Pomp, W. D, Baxter,..... 1A ::: :: ::::::3::3:: ::: ll))::-llf:l ‘(.17“,1:::) ::g prepared In the shortest time, by sending » skotoh and

Rallroad gate, O, 8, Currle, 5 10780 baan nmxllelllun ot l)nlnn LTHATS B'l() desoription of the Inventlon, Tho Government feo for | Theso o pmnmu. the most modorn n}ode

Rallrond ol Jotat, TV, ANA. e b ] Padolaitialiliodad e AR T s LR Ained b AMTANTALLLL noavent (s 810, A prmphiot of advice regarding applics- "lﬂ"lﬂl E"l' bﬂ'ﬂ ‘"0“ M o A "ﬁ:" i el ;?z

Rallrond safoty guard, O, Latimer., 137,004 tonw for patents and caveats In furnishiod gratis, on ap- ."'fcm." 'fal“nonmn c:nnl 'f;'m oomnmm?ull e

:u::mud lr!;:sh..'ll‘.s. llew:yi‘.. - :;:::: plioation by mall, Address Musx & Co,, 87 Park Row, l’ “ h nwra ol"uﬁl‘;«s"{n nis munll..n ﬁm

0 A Aubin,. Vow Y in m ehimney place or

l:trl'::n::. c(vn. :‘. :ll .:lnml::u 187,60 b r to wunnu;m; v‘;-'«lrl mom;; "l:%«lg nl Iulnx lhcvnm:m lo
s L2 oo s done al t, 018

Regulator, foed water, B U, Fernald. 151 Dosign RLSNLE, nynl::.' hot'h ‘l’t‘w and front feoding, viz.: tu

S e i . e e et | et Ao e

Saw grindiog maching, 1M, 3 197,700 i O thin ' i . : A CARROLIL

Baw ::.C. BONSIIN s { oA os e cuter l.’l’:'.m: A'“d ][0“ t’() ()btui" l-‘hem' pattarns, sud thos provent others from fabricating or o a;d DIAMOND,

Saw sharpening dovies, C, Willard. . 157,60 £ S s Aelling the same goods ln this markot, Manufactured and for salo by

Sawlng muehine, C, 0. Smith, .. 137,626 . . A patent for o design may be grantod Lo abny person,

Bawing machine, 8 WHoolor. ......... 157,581 Pl‘actlcal Hlnts IU Inventors whother eltizgen or alien, for any new and original deslen BIBB & CO,,

Sawing machine, band, B. D, Whitney... 187,553 for o manufaeture, bust,statue, alto rellovo, or bax relfof, > ¥i 1 "

Scythe stone holder, Morrison & Flotcher., 187500 X any now and origloal destgn for the printing of woolen, | Taventorsand ll-l 8 A 1 Md 0

Saythes, rolling. K. Waters. ........... 157,741 sl 00tton, or other fabrics, any now and original im- WS AVIARDY St i B

Secding machinoe, 8. B, Miller., . 187,508 ROBABLY no investment of o small sum | proaston, ornament, pattern, print, or pleture, to be | §# Sold everywhere, from Maloe to Georgla. Send

Sewing machine, 3. O'Nell...... 187,618 of money briugs & groator return than the | printed, painted, oast, or otherwise placed on or worked “’;:“"’c‘“l‘"k ‘Agency, ELY & RAMWAY, 207 Wator Btreot.

Sewing machine, G. C. Walters. . 187,640 expense incurred (n obtatning s patont even | Into any artiole of manufacture. - —

Sewing machine, button hole.G Klllme\-cr s 157,68 whet the inyention (s butasmallone. Largo | Deslgn patents arg equally as fmportant to citizens as ARTNER WA NTED, active or silent,

Sewlng mnchine raffor, A. Johneton. ....... 137,6% fuyentions are found to pay correspondingly | L0 foreligners. For fall particulars send for pamphlet to | A ctu;lgl( l.'“w"“ m g‘};’f”b:,u%:.l&g: :’!'I'a"""'l":;

Sewing machlne shuttle, C. W Els.. o 1. 187,065 b woll. Tho namen of Danchard, Morse, Bigo. | MUXN & Co,, 87 Park Row, New York. power.  Addresy FACTUBER OF SAFETY

Sewing machine, wax thread, E. E.and F. Bean., 197,628 low, Colt, Erfcaon, Howe, MeCormick, Hoe Trademarks, USE, A\'OD Loun.

Shafting, hanger for, W. W, Carey S A | and othors, who have amassed immense for. A OR hA] B—A new first class horizontal

y person or firm domfcilod (n the United States, or 4 n

Sheet metal elbow, L. Bancroft.. + 187,508 tunes from thole inyentions, aro weoll known, 20 hom- ower. SOUTH BROOK-

Shutter, rolling, A. Ciark......... “ xr'um And there are thousands of 'nu-on who have :,';i,?: :;::l:: ;?1‘::;:‘;: ::ld::&;zc:u{::;:::“m:ﬁu:z e S‘S';I'&Asmom;g;g&l;i;‘o §, Van Brunt, near Sum-

i::ue;mr;:e&lng, S D. Anderson,. cens T4 roallzed largo sums from thelr patonta, United States, mny register thelr designs and obtain pro- ~ -

Skate, B rney... O «« 187530 [ More than Frery Trouvsaxo inventors have avallod | jeation. This {8 very fmportant to manufacturers {n this 3 WOODWARD S

Skate hoel plate, G. Havell...... < 107,078 | thempelves of the sorvices of Muxy & Co, durlng the country, and equally so to forcigners. For full partiou- - NATIONAL

SBods waterapparatas, J, Matthews, - B0 [ TWENTY-SIX yoars they havoe aoted an solleitors and | apy uddr;m Muxx & Co,, 87 Park Row, New York. 3 3 ]

Sods water faucet, J. Pattorson, o 197,80 | Publistiors of the SCIEXTIFIC AMERIOAN. They stand at 2 ARCHITE(}T

£pike mactine, T, 0'Connor, «» 187,306 | thohead In thin class of businoss ; and thelr Inrge corps Canndian Patents, 1000 WORKIXG DItAWIXOS.

Spike, moldor's draw, . A, Thompson, 187,657 | of amsistants, mostly weleoted from tho ranks of the |  ON tho first of September, 1532, the now patent law of A Plans, Details,

Spool head machine, L. H, Dwellay, . 153,001 | Patent Offico: men capable of rendoring tho best seryice | CANAI wentinto forcs, and patents urs now granted to Specifeations & Estimates,

gpring door, C, N, Owen,........ - 157,619 | to the Inyentor, from the experience practically obtafned cltizens of the Unitod S8tates on the samo favorablo terma Qrwm.n'. DOLLARS, post-

Spring, furalture, W. T. Dorcmus. + 17,00 | 'while axaminers in tho Patent Offico : enablo Muxyx & | “* 19 cltizens of the Dominlon. B

Stage machinery, J, Schonborg. . 15,7 | Co. to do eversthing appertalning to patents nrren | M rder (0.apply for a patent In Canada, the applteant ) 1000 Dingrams, illustrat-

Stalk cutter, 8. B, Miller, . 155,907 | und onraren gm n:y o':{:cr relllb‘ln lm:ncy. :""“' l’u;n 4 .l t;mlodel. upocmen’tlon nln (ll du‘gllcn!oAdrn:- MONGKTON s ing all branches of Cone

Bteam crane, D. Tillson., 197,787 nigs, subatantially the same as in applying for an Amert- NATIONAL structive Carpentry, Roof-

’, This Is the | can patent,
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HAMPION SPRING MATTRESS—The
J Iatest and bogt improvement, Do you want &
hullhy nml comioable bed? Hero It s, The softest,
a1, oat popualar, and durable *‘ rug Ded
aid by all leading dealers. No stock com-
plete without 1t \nunr composed ¢f tenacious temn
pered steel sprin fed tuat Ihr}lt"ull‘ 1s equally
distributed.  Easily moved or carrfed about the house,
Can bo lfted, turned, or rolled op ke & Blanket. Bath
sldes alike. No frame,no wooden ssta, 6o sraps, )hy
be used on Boor without bedstead. No undec bed
quired. Necds oply half thickuess of halr matiross. Th-,-
rogular slze double bed, 4 Y. 6in, by & [T, conlalns 19
tempered steel upholurty spriugs and -v\rha only 25
1bs. " More springs ku?unr munr) in tiis bed thao In‘any
other. Warranted nolseless, ANy slzes uade to order
Send for plctunnl Cireular. Betall price of doable be
11, Shipped, b mu bed or quantity, to sl parts o
the werld. hr-ml scount 10 the trade. Agenis want-
od. F.‘g m ACH & CO, Makers, 13l s0d 18 Dusne Street,
New York
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THE AMERICAN SPORTSMAN,

WEST MERIDEN, CONN.,
§¥~ For s Sample Copy of sald Paper. 43

TEW & IMPROVED PATTERNS. —MA-
S 1
% ‘".'C,"If,l’{‘;."rm\"‘.":z‘i‘.‘\.",' . .

1-9 &-.-n ma 8t., Hﬂ-bunh Pa

Guns,
In- 03 to mn‘lo Gunu. .1 w Qg.imﬂn.
.‘vm, #1 o 88 Uann fi‘-uﬂ
)'hhln w- n”»'mnll to desisrs ov eluwbe,
mu. Revnlvm ete., bought or teadea for.
um by oxpress C.0.D. to b examined befors paid for.

ORTABLE S'I‘E.\M ENGINES, COMBIN

Ing the maximam of efficlency, durability snd econ
amy, with the mintmum of welgh ‘and price. They -n-
widely and favorably Xnown,more than 1,000 delng in
use, All warmaated u(hﬂc(or’ or nn ulr Jescriptive
circulars sent on s;}pllmnon Addre

HOADLEY (.O hvnnte. Mass,
Liberty st., New York.

WORKING CLASS JAuson PEMALE,

$00a week n:nnlted
Respectable em: loyml At hame, day or evenln,
c?p tal required; foll Instructions and va'uable pac nn

4(0

by mafl. Address with § cont relurn
stamp, M. YOUNG & CO,, 18 Cortlandt 8¢ .\r' \‘ort

THE BOS

is Detiagr, I eve than any
other Dyl Couck. Wil hotd to %,
List price,

One -Ampu: will be sant by
prepald, on receipt of .un and 1f
you don't like it, the money will be
refunded, .\-mrm the maker,

. F. CUSHMAN,
artford, Conn.
7" Orders from the trade solicited.

T MPROVED FdéT LATHES. SELLING

F‘vrryvnrr\- N.H, BALDW l.\. Laconla, N.H.
12 lum les sent by mall for % cta., that retall qmcl tek for
", R wm.('( < 11 Chatham Square, * Now \wk

OF THE
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SCIENTIFIC AMERICAN.
2he Best Mechanical Paper in the World!

A yoar's numbery contatn over S0 pages and several
hundred engravings of new machines, useful and novel
Inventions, manufacturing establishments, tools, and
procestes

Tho SCIENTIFIC AMERICAN 1s dovoted to the Inter.
eata of Popular Bolence, the Mechanlo Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the in-
dustria) pursults generally, and is valnable and fostrue.
tivo not only In the Workshop and Manafactory, but also
i the Household, the Library, and the Reading Hoom
Chemists, Architects, Millwrights and Farmers

The SULENTIFIC AMERICAN will bo found a moat
useful Journal to them. All the new discoveries tu the
selence of chemistry are given (n (ts columns; and the
fntereats of the architect and carpenter are not over-
lookod, all the new tuventions and discoveries apper-
talaning to these purralts belng published from week to
week. Useful and practical information pertaluning (o
the Interesis of miliwrights and millowpers will be found
published In the SCIENSTIFIC ANERICAN, Which taforms -
Uon they cannot possihly obtala from any ethes soarce .
Subjects o which planters and farmers are lnterested
will be found discussed In the SCIENTIFIO AMERIOAX,
mwany fmprovements in agrioultursl tmplements belug
tiluatrated tn (e columuns,

We are also recoiving, every week, the best sclentife
Journals of Great Dritatn, France, ond Germany ; thus
placing in our posscssion ail Ihat s tranapliring in me
chanical sclence and a1t In those old countries, We
shall continue te transfer 1o var colamss coploms ex.
tracts, from these Journals, of whatever we may Joom of
interest Lo our readors,

TERMS,

Que cupy, one yoar

One popy, six months

Oue copy, four months . .

Oue copy of Soleatito American for one year, and
ono copy of cngraving, * Men of Progros ™

Ono copy of Scientifico American for one year, and
one copy of “Seleace Becord,™ for 150

Temit by postal onder, drft or express,

Tho postage on the Sclentifie American Is fye conts por
quarter, payable at the oflee whore regelved, Canada
subworibors must romit, with subsoription, 8 conts vxfra
10 pay postage,

Address al) lotters and make all Fost Ofoe ordors or
drafts payablo to

FENT
180
1L

1000

B

MUNN & CO.,

37/PARK ROW, NEW YORK,




Scientific  merican,
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Aitvertinemsenba will be admitied on this page at the rate or
$1.00 por ine for each (npertion. Engroviags may
ead odvertisements at (e same rale per ine by maar
wrement, as the ietter-preee.

ASPHALTE uodiv'ffn nl.-r.

And doradlitty, sultable
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~ SCROLL S \WS

THE CHEAPEST AND REST IN USE,
B(CD\FOFOS PATENT

ANTI FRICTION
SCROLL SAW.

LEWIS FAGIN,AGENT, CINTI,O.
mnxorclnmm

MERICAN OIL FEEDERS axn GLASS

OIL CUPS. J. B. WICKERSHAM & SONS, #8
{ n St., Phlladelphia. N.B.—Tbe best system In use
for omn: Send for circulars.

LEFFEL'S INPROVED DOUBLE TURBINE

WATER WHEEL

New BooxJustOut-180 PAGES

SENT FREE

10 any pann.:‘ mterestol In Water power, sgdicss
J LEFFEL & CO,,
~rn\anux‘, Omo,ouw Lisenty ST, N. \ Gy,

"PORTABLE BATHS.

Address PORTABLE BATH CO., 156 South 8t,, N, T».

P. BLAISDELL & (0,

MANUFACTUREERS OF TIE NEST

atent, Drill Presser, with Quick
: Return Motion,

In the Market.also other !lnchhht Tools.

Sexp Crrs.
N WORCESTER, MASS.

MAROY’S SCIOPTICON

Witk Improved and Chespened
‘~ MAGIC LANTERN SLIDESN.
R For Homes, Sunday-Schools and Lecture-
i) rooma, R is u;nnl{cl Brilliant and n-,
9 3bew. Circulars Free W

> EoIOSTIONT MANUAL (Bavised BLY B0 n
L.J. Mazor, 1310 Chestnat St., Phlladelphia, Pa.

MAGIC L

ing View Apparatus, Views for Paublic Exhlbl
&ﬁl:t:g A ronl:'{;)c Busluess for s Zag with small
mplm ulnunu.d Priced Catalogue seat

A WELL tosted article of good thicknoss
ot

free.
McALLISTER, Optician, 49 Nassau St., New York.

A. 8. CAMERON & CO.,
ENGINEERS,

Warks, foot of Past B4
street, Wew York iy,

Steam Pumps,

Adapted to every possible
dury,
Send for a Price Lin,

A\HOM SBYPHON ( U\l)l-,.\th perfocts

s A0 malntalns yacuum an Steam Bogines at cost of
one por ceal (s value, and by 1ta use Vacuum Pans are
mn with tuu veennm without AlrPamp. Send to WM.
ALLEN, 51 Chardon St Hoston, for & personial call, or
he Company, at BuMalo, N. Y., for s elroalar,

J‘I(crloi)oo;xf'x ’ln'zmls,
Luotd W BN, M EAS b en

Ibert Nr t, New York,
Warerooms, ™ Liber v ' -'";‘h lllll\‘~ Agent.

“The Harrison Boiler.”*

Soven years® serviee In somo of the largest establish.
mentn fn New England and clsawhore, with bollers
varylug from Fifiy 1o Pifteen Hondrod Tlorse Power,
-I(fn repoated onders from the same partics, shows thal
L Stoproyed geliorstor has taket a p«muntn\ piace In
the use of stosm,

Yirty Thowsand orse Power have been made and put
to aperation with a present steady demsnd

ANl the surfaco of the Marrison Hofler 8 oithor steam
generatiog or superbeating surface, and when this needs
entire renowal ifedn be riade 04 good ax new ol an ovtiay
of ondy one ALl A% cost 0F a newe botler, 1t can be taken
out and replaced h{ slmply reioving the Joose bricks on
the top, without disturbing the fire front or britk work
of the uriginal setting. 1t is most difenlt and expensive
to take ont and replace the ontinary wrought fron botler,
N, wAes Worn out, i comparitively worthiess, and
oo w:lrrd covrand @ purcAaser ot any prioe.

Narrfoon Hulur- of any slge cxn be mede ready for
daln ery, after onder 1a given, as fast as they can be pot

Viace, the setting munn. 1o more than that of the
nnl nary wronght tron boller,

For all lhlurlntll«m cireulars, oto., application must
be mml» dlml 1o

HARR IHUV Bl I.BR “ (zRKH.
erry Hoad,
l'hll-drlnhl- Pa.

DounLE Bxria Plaster 1 wnanrpasead,
Inr Quurﬁn am in Novs Nolll

Union tone Co.,

I*nn'm\v;- -n-l N‘-ri:'f:rlm;.n -{
. ory Hlocks
"l'.'. -rs’; ...'\"rfm. 1o Salt yartous
Mechantoal Hlu
GRINDERS, SAWGUM nu\
{OND TOOLS, and
ENT ENIFE GRINDER,
For Planing, l‘nvrr Cutting, Leathor Splitting, and all
other bor? Kolves
orrice, | Ex- maxan Sraxer, Noston, M
1 W, 8, Jarboe, W Uhcr tm
Braxon OFFICES { oy Gommeroe Street, f udelpiul- l‘n

tr&nd for cln'nl-r 2

BUILDE RS [t e
R. A Vervalen's Brick Machmes

gs at Haverstraw, Rockland Co, N, Y, !lk!n:nlne
toat -.olnlln-fbrlck nmllnmr-uu-. ndlurdn-nur

p\ot M

o Qf G
Q)\% 3

New York PLASTER WORKS

ANUFACTURERS of Caleined and Land Plaster, Mnrbln Dust, Terra Alba, &e. &e.
Hyery ‘lll’f;'l"‘"ll'l'ln

AMERICAN
SAW CO.

“  No.1 Ferry St.
NEW YORK,

8, 409, 471 & "'.1 Cl"’llli\’ STREET, NEW \'ORK

EACH'S Scroll Sawing \lnrhim-u—(‘hmp
st and bost In use. For Hlostrated Catalogng and
rice List, amd to i, l. HEAC ll %0 Fulton St N. ¥,

Have fuel, and supply DRY steam, hdly attached to
any botler. Rty W BULKLEY Engineer.
ew Yor

— I’orlullnxlnem Boller
PEometou. fucs, Blast furnaces, So.
ted Steam, O Stills, ﬁ’kﬂ A BULK

LEY,
- ubcny St., Xew York.

'ﬁ and Chareoal Tron of superior qn-llly, mluhle for
mfi ”lna Bolsting xu pores, inclined planes, transmis-
wer, Mc. l«' Ollunlnd Chln:oal & B B for
ni pr n Bridges, Derrick Guys, Ferr{
ATt aloth: Gonatantyy o AAnd from whi
nnrduln-d |tl|’lhl nn- cnl JOIUN W . MASON & CO..
ron.'u. ow ¥

‘%
2
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Utica Steam Engine Go.

STEAM EN GINES,

PORTABLE & STATIONARY.

“Tae Best, CoEAPEST, M0ost DURABLE.
Improved Circular Saw Mills, Screw and
Lever Sel. Send for Cirenlsr
UTICA STEAYI l’\hl\lﬂ,o Utica, N, XY,
YOUNG, GENERAL AGENT,
2 Cortlandt St., New York.

~ SCHLENKER’S "PATENT

1BOLT CUTTER

New INVENTION. ADDRESS,
{oOWARD IRON WORKS. BUFFALO.N Y.}

£S 'I'ﬂ[lL WORKS,

HAMILTON, OHIO.

BORING AND T NG
%D\L DRILLING MACHINES,

PORTLAN“D CEMENT,

From the best London Manufacturers. Fornleb
i % S BRAND, 55 Cliff St N.
A Practical Treatise on Cement furnished for 35 cents

O0GARDUS’ PATENT UNIVERSAL

Eccentric Mills for grinding RBaw Bones, Burnt

nes, Pot Shells, Ores, Chg, Guanos, Feed, Corn, Corn

T ngar, Salta, Boots, Spices,

¢, Flax-seed, Tomatoes,

2 u.-nr cannot be ground by

other milis. Alw for P;lnls Printers’ Inks, Paste Black-

iog, &c. JAMES BOGARDUS, corner White and Eim
Streets, New York. :
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SIXTH CDIT!ON F H’YltTH THOUSAND

IDDER'S PASTILES—A Sure Relief for

HOUGHTON'S

“AUTOMATIC HOUSE PUMP

OR WATER ELEVATOR—Is ally adapted for rals-
ing water in dwelling houses and othcr places where it
been pum by hand. It may be operatad by the
surplus heat of the cooking stove or range, or by a small
stove adapted for{t. It will draw water from a well or
cistern,and force it up toa tank at the to? of the house :
cnonfh to supply the ordinary ule olbqlh ng tubs, water
osets, and calinary ;inrgou has been thoroughly
tested In actual uee welllug homu for more than
two years and found entirely satisfactory and relfable,
For description, with cuts, testimonials, &ec.. address
CHARLES HOUG !TO\

lgi‘

Erapha
Our

ar r, Advertistog ‘”l. Address

AME
%‘_nrhine e

Hianey %{. ulta than n.n".'#
"";g Wi known, A J&.ﬂ‘

s i Dayton,
THB T co.,

INVENTORS & BUILDERR OF
MACHINERY CONNECTED %P;;{;IAL
EMERY GRINDING,
SOLID EMERY WHE from 1 in, to 3 feet in diam,
(:(T:'heﬁ::;d 'l;‘::'!rv‘sr‘::} LU i-gmh taking the plece

'l'

C
m. \ Yo

rm\'«muu in yoar Fact onn MIIL or #n
't:':rg&(;c‘onr m:rl‘(h :Zn ‘?‘ .udl

of Taulte Eme \"hulo lnd Orlld Nisery
more than mp.;y“m cost In this yur‘c work ! !o!h"':"
Will shape, restuce or remore allln cheaply and quic!

A% & Tanite Emery Wheal, netin A o x

Are steel and mh mlnnle o Her Iu umfuulunr .,

A ’l‘unll

5 m%tuncmm"';l::n' :!Vll .

{9 roduced half & doxen uw Jann
uz. ani §175. bend Ror & nd’gmo-

.ner{ Grinding. PFrices:
The 'I’anlto Co.,

Stroudsburg, Monroe Co.. Pa,

Bradleys Cushloned Hammer

is a great lmprovement over all other Helve Hammers
1t has 0 many valuable and useful devices for rommo-
and swedge work, besldes convenlences that were be.
fore unknown to this class of tools, that no adequsts
idea can be given of {ts upmcuy and general usefaluess
in a brief notice like th For particulars, wrile
BRADLEY MANE'D CO. Syracuse, ¥. Y.

NEW YORK SAFETY STEAM POWER CO,
30 CORTLANDT-ST., NEW YORK.
’ SUPERIOR
STEAM ENGINES |
AND BOILERS,

ad-
mﬂ{. all
PUTDOSCS re-
quiring small

power. More
than 400 ene
gines, from 210
# 100 horse-

er, in use, Send

for llastrated
clreular.

WIRE ROPE.

JOHN A_ROEBLI\G SSO Se

OR In l cd Pl S d Rigg
clin anes Standin, lp
Fnﬂ dges, Ferﬂel <uyi nr anonﬁ)errl %ru:
Tiller Ropes, Sash {\ and Iron, Lightn!

Conduacters of Cop, J»c attention given to holsi-
ing mpc o{ all kin for lnﬂand Elevators. Apply for
cireunla Qﬁ‘prlcc and other Information. Send for
pumphlcl. on nemission of Power by Wire Ropes. A
arge stock constantly on hand ll \ur York Warchouse,

No. 117 Liberty street.

41 State St B « Mass,

The Huntoon Governor

Write us for {llustrations and certificates. In consfrue-
tion, principic, and operation, It 18 unlike nn) other, ¥¥0

Asthma. STOWELL & CO. Charlestown, Mass

uuw- in c\- branch of manufacturing. J.AUGUSTUS
6’ Prop'rs and Sole }unnfuclumn Bost

THIS

DrillingMachine
welghs 52 1bs., will driil1
in. hole,and sells for §33.
It will drill at any angle,
and Is needed Inall mills
and shops. 400 machines
arenow in use, and 4,000
more will beasscon as we
can dring them 1ato gen-
era! notice. -Write to us
for further information,

MILLERS FALLS CO,,
.s Bc:km:n Street, Now

With “ ASBESTOS FELTING ;"

BOILERS AND PIPES

saves twenty-five per cent. In fuel.

ASBESTOS FELTING COMPANY,

Xos. 316, 518, 820, and 222 Front Street, New York. 7‘ Asbestos ln lll qunnll(lcs and qualities Iur sale.

COVERED

Send forcirculars.

IRON STEAMSHIP B(,'ILDBRS.

NEAFIE & LEVY,
PENN WORKS,

MARI\EE\(’I\‘I;J?'!% MLERS AN\I)K!‘I!UH‘D-
PHILADE H’m.« "

Working 11[0(1613

And Fxmnmtnul Muhlnr Meta) made to
order b F. WERNER, é(cmeu N. Y.

\IORRIS TASKER & CO.,
MA\LFALTLI(ERS oF

AMERICAN CHARCOAL IRON

Boiler Tubes.

ROUGHT-IRON TUBES
TTINGS, FOR GAS, STEAM
WATER, AND OIL.

§#-Steam sud Gas Filters' 8
osl Gas Works, &c. &c. pPIes;:Muchinery. Sor

NO. 15 GOLD 87T, \!W YORK.

AND

IROX PLANERS,
ENGI
CAR WHEEL & AXLE MACHINERY, (zcliz‘g,l\&'l;n&

Steam & Water Gm((/(’s;

Bteam Gauge, 410, .............
Water Gauge No. 1, Complete
Three Improved (.:upe Cocks
§¥™ Warranted for two years,
Also Mapufacturers of $L §11.00

Patent Glass ()llers.

For Shafting, E m‘lnv s, andall kinds of Machinery. Guar-

anteed to save 35 per cent of Ofl. Endorsed by the lead-

ing Mandifscturers throughout the country,
HOLLAND & CODY, 8 Gold 8t

'~( nd fnr(ouh.gur

RON l’L'\\LRN P,\(rl\h LA 'NU‘
Drills, and other Machinists' Tools, of superior qual
{ty, on hand, and finishin For sale low, For Descrl
tion and Priec address NEW HAVEN MANUFACTUR
ING CO. New Haven, Conn,

New York.

JOYE'S \lll L FURNISHING WORKS
ll arc the largest in the U nm-.l States. Thr‘y‘ make
jurr Milistones, Portable Mills, Smut Machines, Fackers,
M1l Plcks, Water Wheols, Pulloys and (.nrtn...vpcclllly
adapted to four mlll- Se ml for catalogu
A R OYE & SON, Bumﬂo N.Y.

1 MERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Sawecleaning Castings.grind.
ing Planer Knives perfoctly straight
—unequaled forthesterling quality
of fta material and Iorkmlmhlp
the durabllity of eve

MAHOGANY

SATIN WO0OD, HUNGARIA ﬁﬂl IN LOGS,
ARDS AND V SPAN-
Hf?ﬁ“cx?x? FDBOSBWO D WALNUT,

H.: \RD- b\ OOD LU\IBER

In PLANK, DS, AMD VENEER
G FO \\ Rh AD & CO, =
M d Yard, 156 to 20 Lewis St., cor, NBSI RB.
onc (}mclz: by I.nnl\ promptly and hl(hlu!l) executed.
ur Enclose Sc. stamip for (,‘llnlo.m: and Price List.

REYFUS' rvlobmlcd Q(lf-m:l-

ing Ollers, for all sorts of Machlaery
and Shafting, are reliable in all nuou.
saving 75— per cent. The Self-actin
bricator for Cylinders is now ldos
over 150 R.R. 1o the U. 8,,and by hun r\-a-of
stationary englnes, Send for a circular to
NATHAN & DREYFUS, 08 Libertyat, N.T:
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