[T

e

- ——

has 4 ———ee———————————— =
l Illl"b LA N A A TN N e o o o 8 o . - -
| ] Nn-— ——}

e B,

P

'_Qul°\.)—s i

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

Vol. XXX.—No 19.
[(NEW SKRIES.)

NEW YORK, MAY Y, 1874,

[ $3 per Annum,
IN ADVANCES

A NOVELTY IN BOLT CUTTERS.

All machinists are aware that, in making bolts which re-
quire the face 6. e head or nut to be at exact right angles
to the axial line, to insure accurate fits on finished work, it
has been necessary to chase the thrends on a screw-cuttiog
lathe. To this operation there are many objections, among
which may be noted the requirement of skilled workmen to
grind properly and to set the tool, and also to watch the work,
in order to obtain uniformity in size, through constant tests
of each piece, as the chasing tool makes its last cut, With
all these precautions, however, it is almost impossible to
thread any number of bolts, in a screw-cutting lathe, to ex-
actly thesame diame. ;
ter; variations of s'ze
oceur, to the detriment
of accurate fitting, so
that, in fine, the pro-
cess is comparatively
imperfect and slow,
and, as a consequence,
far from economical.

‘With the above facts
in view, Mr. Aurin
‘Wood, of Worcester,
Mass., has recently
applied, to a bolt-

machine,
centers for holding the
work exactly as it is
secured in lathes, so
that the finished bolts,
while retained with
the same axial accurn-
cy as in the last
mentioned machines,
may be threaded by
the dies with the cer-
tainty of the line of
the thread having cor-
rect reistion to the
axial line of the piece,
By combining this im-
provement with abolt
cutter of his own in-
vention, Mr. Wood

The reader conversant with this class of tool will require
no explanation to aid him in perceiving the general arrange-
ment and relation of the actuating mechanism ;w6 that with-
out considering detafls in this particular, we may st once
pass to the notice of the important improvement above sug-
gested. Fig. 1 affords & persgective view of the machine,
and in Fig. 2 the same is shown tilted, to exhibit more clear-
ly the essential portions. A s the die holder, which supports
the dies for threading the bolt in the usual manner. The
bearing, B, which is

longitadinal

drel, C, moving freely
back and forth. D is
the carriage which
holds the bolt to be
threaded, and which is
so nctunted as toslide
to and from the cut.
ting head, Parallel
to the axis of the lat.
ter 1# & bar, E, which
moves loogitudinally
fn the supports shown.
This bar is connected
to the mandrel, C, snd
sleo to the carriage, D,
by arms, so that, when
the currisge travels
townrd the head, the
mandrel will be correspondingly moved and vice térsa. The
mapdrel has & conter or polnt, ¥, which s the sctual center
of revolution of the head ;and & corresponding point s ar-
maoged ‘n the carriage, both centers belog in sxlal line with
the cutting dies of the head. The center to the carriage s
made sdjustable by means of the screw, G.

The bolt to be threaded is firat centered and turned in the
usual manner, as if to be cut in a screw-cutting lathe. Itis
then placed on the centers of the machine and secured so as
to be run into the dies, guided only by the longitudinal move-
ment of the movable center, F, and the carrisge, D. For dif-
forent lengths of bolts, the arm, in connection with the car-
riage, is disengaged from the bar, E, and the carriage is
moved to the desired relative position and again secured. In
order to prevent the work from turning, an ingenious device
is provided in the forward end of the carriage, at H. The
bolt is arranged upon the centers between the roughened
faces of two cams,which, when two slides are adjusted rela-
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tively to the dlameter of the plece, bear firmly against it.
The tendency of the bolt to rotate with the cutting device
causes, by contact, a corresponding motion of the arms,
which finally, by thelr ahape, offer a rigld reaistance, and
thus firmly hold the work, For conslderable difference of
dismeters, a sultable bolt, joining the aides, allows of thelr
proper adjustment, but ordinarily the apparatus forms a self
adjasting dog.

It Is claimed that, by the ald of this machine, an ordinary
hand is capable of threading bolts as accurately and nleoly as,

and with greater precision in slze and fit than, the most skill
ful workman with a chasing tool in & lathe. It 1s also wta

ted that from four to ten thmes as many bolts can be cut in
given time aa by the last mentioned means. The uniformity
of wike Is the result of the method of holding the dies rigidly
In the solid ring of the cutter head, thus avolding the spring

or varintion often noticeable in machines in which the set of
the dies is given by levers or other devices, uncertain in po-
pitive results,

Another feature of merit in this machine is the automs-
tic arrangement by which the dies, after beivg set to
the desired length of thread, are instantly opened at that
point, and the bolt carrier thrown back to receive a new bolt,
This arrangement, besides insuring uniform length of cat,
avoids the danger of accident or breakage owiog to running
the holder aguninst the dies, through inadvertence or inatten-
tion of the workman. One operator, through this device,
readily keeps two or more machines continunlly at work,

This improvement, of
ndding centers, for the
axial holding of bolts,
to bolt threading ma-
chine, which we have
now fully described,
was patented in the
United States by Mr.
Wood, February 10,
1874, and similar pro-
tection has alzo been
obtained in Canada and
several Euaropean coun-
tries. These machines,
as at first patented in
July, 1868, without the
centers, weres eoxhibi-
ted at the American
Institute Fair of 1809,
and there, we are in-
formed, gaived & gold
medsl over several com.-
peting machines, They
have since been suc-
cessfully introdaced in
masany prominent loco-
motive and railroad
shops throughout this
country and Canada.

These machines are
made io three different
sizes, rangiog In cut
from 516 inch to 24
inches; and, with or
without the new im.

\ provement, are manu-
\ ’ factured by the Wood
and Light Machine
Company, of Worces.
ter, Mass., to whom inquiries for further information may
be addressed.

Practical Use of Veloelpedes,

The bicycle, after going entirely out of faxshion as a toy,
is now being put to some practical use, Messengors, called
‘“veloce men,” thus mounted, convey dlspatches Lo Paris from
the Bourse—or stock exchange—to the central telegraph ba.
reau. The distance is about alx miles, going and coming, and
I8 asccomplished in 25 minutes, at & charge of 50 cents. A
company Is being formed
to place a very large
number of velocipedes
upon the atreots and to
nupply mossengers togo
to any part of the clty,
The Parisian journals
are also using the bl
oyele to obtaln quick ree
ports. Dariog the trisl
of Marehal Bagalng, the
Monitour employed
dally a large number of
vehlolos, ranning from
the palace of Vorsallles
to Paris.  The distance,
about 13 miles, was made
In 45 wminutes, and
quicker than the ardine.
ry trains on the rall
road, Carcler plgeons
wero also used by the
papers, the birds enslly
traversing the distance

above mentloned on olear dayns at the rate of & mile s mi-
nute,

—l ) -G
Jo PO F suggosts using a reflector (8 tia plate will do), ad.
justed In front of the furnace door of & L ollor, so s to throw
light on o the flue sheets, when caulking lenka,
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THE CENTENNIAL SUBSCRIPTION.

The centennial managers are taking the right course to
impress upon the people the imporiance of the great celebra.
tion of 1876. The address which we publish in another
column is s business-like, straightforward document, which
sums up the past progress, present condition and future
needsof the enterprizs in very few words. It is not signed
by an impersonal committee, but by the President of the
Board of Finance ; and with hsppy terseness it condenses the
gist of the most telling argumentsin favor of the plan into
the fewest possible sentences. If anything will tend to re.
concile the unfortunate differences and local jeslousies
which have presented themselves and have served to inter-
fere with the unanimous sapport which the entire country
should give to the Centennial, it is such appeals to the peo-
ple as this. Memorials to legislatures or lengthy arguments
more theoretical than practical, scattered through the press,
are of little avail in securing the necessary returns of cash
which are needed, not at some fatare and indefinite period,
but now, in order to ensure the success of the scheme. The
people, are told, plainly and succinctly, that if the United
States is to commemorate its hundredth birthday by a grand
celebration which will worthily testify its unexampled pro-
gress, ic must not be left to politicians to dole out such ap-
propriations as will make up the requisite number of mil-
lione, bat that individusls must personally open their pocket
books and buy the shares. Ten milliors of dollars is the
total amount needed ; of this, four millions have been sub-
scribed, snd & good percentage of the balance Congress, it
may be expected, will provide for. The remainder, divided
throughout the country, is a sum trivial in comparison with
merely the benefits to be gained by exhibitors leaving out
patriotic considerations sltogether,

There are scores of manufacturers who intend, beyond
doubst, to be represented in the Centennial, who will partake
largely of the advantagen it offers and who sre sbundantly
able to take up the remaining shares of stock without feeling
the outlay, It is time that the jealous fesling against
Philadelphis should die out ; In this city it has disappeared,
and there is an earnest desire for the unequivocal suceess of
the work. Philadelphia has fully made good her claims to
be the #its of the exposition, by the subseription of £4,000,-
000, tenfold her quota and nearly half of the entire sum
needed, supplementing, by magnificent ene riy, the justly im-
portsnt sdvantages offered by her situstion and revolu.
tionary sssociations,

It is too lats also to continue an unseomly dissension
over the question of & natlopal or international exposition,
By its official acts, which eanpot ba honorably reealled, the
government bas invited other natlons to participate in our
festival and many bave already siguified their intentlon of so
dolpg. It would bardly be Just to Invite guests to our feast,
and, after they have begun their preparations and set aside
money for their coming, to request them to stny nwny, The
Centennisl was insugurmted as no International affair, and ay
guch, we think, it should be cartied out,

It is moreover to be the largest and grandest exposition
that the world has yet belield, In polnt of wpuce alone, its

o | A0 expanded top—the toe resting on the Hooghly,the heel on
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buildings sre to cover #,000,000 yards, against 2,580,400 and
481,500 square yards filled by the Vienna and Parls fairs,
The time remaining is but two years, and the greatest
activity will be necessary to complete preparations during
that period. It is for this reason that the appeals now be-
fore the people are doubly urgent, We trust that the re-
sponse will be both speedy and adequnte.

o
-

THE FAMINE IN BENGAL,

Accustomed only to unbroken plenty,it is happily impossi-
ble for American minds to form any adequate conception of
a s'ate of things like that now prevailing in Lower Bengal.
The haziness of our knowledge of Indian geography helps
still more to lessen tho effect of the pictures of human
wretchedness outlined in the cable reports. We are incapa-
ble both of estimating the extent of the troubles there, nnd
of supplying from our own experience the unreported details,
Benares, Patna, Baugulpore, Rajshaye, Burdwan—what are
they but heathenish names, standing for we know not what?
Even when we translate them into familiar terms, and find
that they represent a territory greater by a third than all
New England, packed with a population equal to that of the
United States and British America combined, the appalling
fact that its swarming millions are pressed by want, if not
face to face with starvation, loses most of its significance
through our igvorance of what famine really means.

As mapped by Sir Bartle Frere, the stricken district is
shaped romewhat like a clumsy boot with a thick foot and

the Brahmapootrs three hundred milés away to the north,the
the leg covering the broad valley of the Ganges to the west-
ward, & distance of five hundred miles, with-a breadth from
one hundred and fifty to three hundred miles.

Throughout this vast nrea,protracted drouth last fall caused
the almost total loss of the rice crop, the principal food re-
gource of the people, who have been brought in consequence
to the brink of starvation. Indeed had assistance from with-
out been less prompt or legs generous, the victims of famine
would bave been numbered by millions. Even with the
most untiring and liberal efforts of the government of India,
supplemented by the gifts of the charitable the world over,
deaths from starvation have already been numerous, and
more must follow., And what makes the prospect still more
deplorable is the fact that years of irregular and deficient
rainfall rarely come singly. As of old, they occuar in cycles;
and though the present disaatrous geason has been preceded
by several years of short crops and ecarcity, it is impossible
to say whether it marks the culmination of the series or is
the firstof a new and worse one. The problem which the
government has before it for solution is therefore twofold:
1. To supply the present wants of its hungry millions; and
2, to make such improvements in their political and agricul-
tural condition as shall make the immediate or remote recur-
rence of famine an impossibility.

The first part of the task is more difficult to perform in
Bengal than in any other part of India. It is at once the
richest and most unfortunate province of the Empire, the
victim of greater wrongs and more pig-headed political
blundering than any other. In no other part of Indla is
there so great a lack of administrative machinery competent
to grapple with the evils of scarcity and famine, the pative
system having been destroyed and nothing efficient putin its
place. Means of transportation and communication are also
lackicg everywhere; so that, if left to itself, each petty
district would be practically dependent on its own crops,
and millions might starve while there was plenty all around,
for the simple reason that food could notbe brought to them,
To provide for thedistribution, at the right timeand in the
right places, of the thousands of tuns of food, which the gov.
ernment has thrown into the suffering districts, has been and
must be the most difficult portion of its gigantie charity,
The distribution of food is made still more ditficult by the
system of caste, stronger in rursl Bengal than in any other
part of India. The ordinary Hindoo is not only restricted to
a very limited range of vegetable diet, but even that must
pot pass through the hands of one of lower easte, He will
starve rather than touch forbidden food, though of the most
tempting and nutritious character, That so much has been
done to restrict the area and the severity of the famine, in
#pite of these and a thousand other obetacles,will bs a lnsting
credit to the present government of Bengal.

It has also grappled with the second part of the problem
with considerable earnestness. Many extensive works of in.
ternal improvement—railroads, canals for irrigation and
commerce, and local ronds which had been suffered to lan.
guish through false economy—are being pushed to com.
pletion by the thousands of agricultural laborers thrown out
of work by the failure of the crops, and driven to the public
works by need of food. Had these safeguards agalnst famine
been completed in time, it is safe to say that the greater
part of the existing distress would have been prevented, In
the Deccan, and other parts of India formerly subject to
fenrful seasons of famine, the people sre now as free from
that dapger as those of any part of Europe, ample lrriga

tion making the general destruction of crops an lmpossibllity,
while good roads make it possible to import promptly food
enough to supply any naccidental deficiency. If the trouble
in &‘Dgll shall have the effect of compelling the govern

ment to do as much for that unfortunate provinece, its afllio-
tion will not be an unmitigated misfortuns,

.
G. W. P., M, D., writea to point out that Mr, R, B, Forbes'
suggestion as to ealming the sea by menns of oil originated
with Benjamin Franklin, who saw the effects produced by the

aceldental upgetting of o barrel of of), while crossing the Atlan.

EREMACAUSIS VERSUS BURIAL .
BY FROFENAON ALDERT l LEXDS.

Is there no otber alternative in the dispoeal of ‘-_‘"ﬁ

than our present practic of Inhumation and the proposed cro.
mation? The shortcomings of the former,and the Jong oats-
logue of hurtful conmequences, ure conceded; but are the
superior advantages of cremation established? Passing by
the gocinl, wathetic, and religions considerations involy
can the advantages which are claimed for cremation, by those
who profess to advoeats it on sclentific grounds, be regnrded
us proven? Is the immediate conversion of the highly or-
ganized and nitrogenlzed tissues of the body Into certain
gases nnd water, the most vconomical method of retarni
to the earth the forces and substances needed for its fertili.
zation? No: on the contrary, cremation would proceed in
direct violation of wejl ascertained principles in the use and
economy of natural forces; for all the power exerted by the
burning fuel, to break up the snimal tissues into exrbonio
acid and water, would have to be put forth sgain in order to
recombine them into those compounds of carbon, hydrogen,
and oxygen, which make up the cells and fibers of animals
and plants. Nature, which has the vastly greater burden of
disposing of all animals other than man, rarely resorts to
the wasteful expedient of burning them by rapid combus.
tion. She effects this end by slow combustion, or, as Liebig
termed it, eremacausia.
It would be well, then, before resortiog to artificial devices
and patenting improved forms of furnaces for most rapidly
getting rid of the dead body, as it is feelingly called, that we
should turn to Nature and take from her s few preliminary
lessons, We ghall find that she seldom applies the torch,
while all the while accomplishing her end. There i not a
rotting log, a fallen leaf, or a dead insect, worm, or animal,
which is not burning slowly, combining insensibly with the
oxygen which is present in the air or digsolved in water,and
becoming converted into fertilizers. Regarded in thisaspect
the whole world is a cemetery,and the tropical forests along
the Niger and Amazon are densely populsted ones. Yet we
do not find that pestilences make life impossible to the
survivors. The ground is black with organic remasins, and
furnishes beneath its surface such stores of food that it sup-
ports & subterranean population, almost as vast as that which
teems above it. It is a magazine of vegetative power, send-
ing up all shapes of luxuriant life,just such a soil as the hus-
bandman endeavors to create by artificial means. Is it not
possible for man to do safely what Nature does on so much
vaster 2 geale with impunity? Should he be compelled to
destroy in hideous conflagration what Natare consumes so
gently on her funeral pyres?

Our error is, and has been, that, in this as in other cases,
we bave done wrong by interfering with or only partially
obeying the laws of Nature. While s belief in
the immortality of the soul ard the perishability of the body,
we have acted as though the body should be immortalized;
and, by placing it in stone vaults of Cyclopean masonry or
in non.oxidizable metallic envelopes, have endeavored to
thwart the operation of natural forces and prevent the retuin
of the effete to the realm of the useful. In the burial of the
dead, the coffin is sunk beyond the resch of infiltrating
waters and frequently surrounded with impermeable clsy,
than which there is nothing better to exclude the operation
of decomposing agencies. We rightly view with reverence
the spot wherea dear friend is laid, just as we do the ground
where some great achievement was wrought, although we
know that every vestige of his body has perished. Why chen
sttempt to prolong by a fow years the pitifal remains? This
idea has had but the effect of populating the ground, and
rendering it necessary finally to descrt it, and geek some
new cemetery. Instead of so doing, make the spot for ever
hallowed, and let our cemeteries remain, while permitting
Nature, untrammeled or assisted by meacs which she herself
teaches, to dispose of the bodies.

This is not an empty suggestion. Chemistry points out
to us what must take place, and suggests a varioty of sab-
stances and means for accomplishing the desired result.
The stoutest granite exposed to the action of air and rain
eventually crumbles into sand; and for most rocks, a lew
years suffices.  Great beds of limestone may be dissolved by
the action of surface waters percolating through the ground.
Cannot similar agencies dispose of the few pounds, moatly of
earbonate of lime, making up the animal skeloton ? It would
not be neceseary to employ chemicals having a violent caustic
nction, llke lime or mnclds, which, In consequence, suggest
operations repulsive to our sentiments of tender respect for
the dead. It would suffice to surround the body with some
substance which would earry oxygen to the tissues, and
sllow the products of the slow combustion thus effected to
be distributed through the soil. Such a substance, for ex

ample, is the hydrated oxide of iron. This is the same ma-
terinl that gives the yellow color to the soil, and which
Nsture has diffused everywhere to sweeten the ground and
asaist in the oxidation of organic remains burled in it. There
is cortalnly nothing objectionable in the appearance of oxide
of iron, & body which forms the coloring matter of ysllow
and brown ocher; yet, an Professor Wurtz suggested, it pro.
bably would bo suflicient to lay the body in this, In order
that every vestige should be destroyed in a few yoars,

We propose, then, that cometeriea should not be translent,
or bauished to distant spots, or allowed to be located in un-
sultable places, or managed (as at preseni) as successful
speoulations, frequontly in definnce of well known sanitary
Inws. Instead, lot them bp made permanent, boaring o defi-
nite proportion in size to the surrounding population: not
restricted to the outskirts of citios,nnd swept away by the ad-

tle. It s described in Frauklin's autobiographical work.

vanelng tide of Lumunity, but located upon sites well adapted
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for them, whether in the midst of cities or in suburbs. Let
the ground grow more sacred as the spot where were placed
not one but many generations of those connected with us by
the tles of filial love, and wore beautitul by accamulated
trensures of art erected as memorials of the unnumbered
dead who have temporarily reposed there. We believe that
some method similar to that which has been advocated above,
and which is, to the best of our knowledge, brought forward
for the first time In this place, Is not open to the objactions
which are justly urged agsinst our present methods of inhu-
mation: that it is in nccordance with the latest teachings of
Sclence in this direction,and that it will serve to increase and
not diminish the tender love and reverence for the dead,
which has steadily grown with all that is most excollent and
beautifal in poeiry and rel'gion.

THE EFFECTIVE POWER OF TURBINE WATER WHEELS,

The failure of turbine water whesls to supply the amount
of power expected 1s not less common than that of steam
engines, and the causes are more numerous. Before pur-
chasing turbines, it is necessary to ascertsin the head of
water available, and that there 1s an abundant supply; after
which large allowance should be made for the frietion of
shafting, as well as for the power nocessary to drive the
special machinery, and the whole determined in horse power.
The selection of a wheel then becomes necessary. There are
legions of makers, each of which is ready to warrant his to
be the best wheel made. All of them publish artistic tables
of sizes and powers, always guaranteed reliable, The unin.
itiated purchaser usually procures many of these tables, hay-
ing voluminous descriptions and letters of commendstion
attached ; and on examining them, he is surprised at the ela-
borate displays of figures, and often loses himself in contem-
plating the accuracy of the decimals. When comparing the
tables of the various makers, he wonders why there is such
uniformity of high powers iu wheels so different. In study-
ing the details, he finds that Smith's Excelsior Concave
Fluted Turbine of forty-eight inches diameter will give him
84 71 horse power; while Jones' Scroll Flanged Boggy Wheel
of the sams diameter is fully warranted to yisld 85:07, that
being a gain in favor of Jones of 1'26 horse power, besides
the further advanlage of ruoning with or against the sup,
as desired. In continuing his comparisons to other wheels,
it is needless to say that le becomes bewildered among so
many wheels so far excelling esch other, and finds himself
unable to decide which wheal is the best, He i forced to
seek the advice of some competent engineer, and, to his utter
astonishment, leatns that the Bgures of the tables so nicely
prepared are in almost all cases totally unrelinble, there being
scarcely a maker's wheel that, in a test flume, under the most
fayorable circumstances, ever for a single hourindicated the
the power claimed, and almost none that in actual use ap-
proach the figures, many of them scarcely yielding half what
is claimed, Underthese circumstances, it becomes important,
in selucting a good wheel, to be assured that it will furnish
ample power. After ascertaining a reliable maker, in order
to determine the exact size of the wheel it is necessary that
at least one third should be allowed for variations in water
levels, and for the loss consequent to the wear of wheels and
gates; and, in addition, figures should be made, based on but
# Jittle more than & half gate of water to the wheel. The best
wheels afford almost all of their power at a five eighths gate
or under, and a difference between a half and full gate is not
more than should be the margin necessary to regulate speed.
In uge it will be found that opening gates seven eighths or
{ully simply amounts to a large consumption of water, gene.
rally without predacing five or ten per cent additional
power, Some good wheels giveless power when at fall than
at purt getes. The rule should be to bay a wheel amply
sufficient at about half gate, due allowance being also made
{for over estimate of power. We think the experience of all
who have placed wheels with a less liberal allowance will
bear out and confirm this rnle. Allowingone fourth for the
friction of the shafling of a cotton or woolen mill, without
adding one third more for a reserve when in actual use, will
searcely fail to cause 8 manufacturer to wish that he had
booght & larger wheel. Actual tests, accurately conducted.
of thirty-one styles of turbines show the comparative range
of effective force, under the best possible advantages, to be
as follows: At quarter gate, from 13 to 50 per cent; half
gite, from 11 to 71 per cent; three quarter gate, from 31 to
82 per cent, and at full gate, from 52 to 84 per cent, the
best wheels giving out about all of their power at from
five eighths to three quarters openings; while the lower
clagses give but little power unless flooded with water, and
even then fall far short of the amount claimed for them.
Another reason why large wheels shonld be used is that,
almost universally, high and low points of the head and tall
waters 80 reduce the force of wheels as to cause partial
stoppages of machinery, unless there is surplus power when
the water isat the ordinary stage. Wearescquainted with a
mill usiog ten independent turbines of variocs styles. Ex.
perience has here shown practically that the relative power
of the wheels, to that necessary to drive the machinery under
constantly occurring unavoidable disndvantages, has not been
unduly stuted, and that not meager allowances should be
made as reductions from makers’ over-estimates of the powers
of their wheels, as well as farther liberal sllowances for the
friction of the shafting, loss of power in times of high and
low water, and the margin necessary for the mction of the
governors, It has also been found true here that substi.
tuting large wheels, operatiog at from one fourth to one half
gate, for small wheels, requiring seven eighth gatos,rosults in
tpm of much less water for a given effect. Were wheels
nccurately tested in places of use, aud actual power ascer.
¢d, such large fractions of allowances would not be

) !
necessary ; and a loss rate of proportion between that wanted

and that claimed by makers is accordingly found satisfactory
with wheels where such clnims are based upon tests, It will
always be found to be by far the most economical, with both
steam and water, to provide abundance of motive power.
3 =
ARMY ANTS,

It is a suggestive circumstance that, among the many va-
rioties of animal forms, those which approach man most
nearly in social and mental development are not his nearest
allies, but creatures of an entirely different order, and those
which stand at the hezd of their class, the articulates, as
:nsn does at the head of the vertebrates,

The closeness of formic mimicry of human civilizations is
all the more surprising when we take into account the vast
difference between the physical conditions of the two types
of life. With nothing apparently in common, not even
similarity of structare, men and ao's have fallen into lines
of development so nearly parailel in many instances as to
suggest the existence of something far more imperative in
the téndencies of life, and at the same time a much greater
limitation in the possibilities of development, than are com-
monly suspected. Especially to those who regard mind as an
unmixed product of material conditions, and would mensure
mental power by weight of brain, nothing can be more per-
plexing than to see the almost microscopic cerebral ganglia
of the ant evolving products so like those of the immensely
more bulky brain of man that their practical identity is un-
questionable,

But our purpose is not to study the mystery of formic in-
telligence in general, but the peculiar manifestations of it by
certain species whose modes of life have been recently
investigated.

As a general thing, ants are found in settled communities,
which change their habitations rarely, and then for causes
not under their control. A remarksble exception to this rule
is found in the ecifons, or army ants of Central America.
These, while existing in thoroughly organized communities,
numberiog myriads if not millions, never make permanent
settlements, but are constantly roaming about the forests in
vast multitudes, scourging the insect world as the migrating
armies of Attila scourged the less warlike nations of Eu-
rope.

The traveler's attention is ususlly called to one of these
predatory swarms by the twittering of birds which follow
their course to feast on the fying insects which they scare
up. Approaching, he will discover a dense body of ants, in
a column three or four yards wide and of enormous length,
moving rapidly and examining every nook and corner where
their game may hide. The captured insects are speedily torn
to pieces and carried to the rear, or to their temporary camp,
by relays of workers. On the flanks and in advance of ths
main army, smaller columns of skirmighersare thrown out to
flush the insects they are in pursuit of, many of which, in
their terror, bound right into the midst of the main column,
to be torn to pieces instantly. The greatest catches oceur in
masges of brugshwood. Here the cockroaches, grasshoppers,
spiders and other insects take refuge among the branches,
while the ants are occupying the ground below. Bat their
security is brief. In alittle while explorers are sent up, fol-
lowing every branch and driving the refugees to the ends of
the twigs, to fly into the air and be snapped up by the birds,
or drop among the throng of anis below. Inthis dilemma
the spiders alone have any fmeans of escape; they can sus-
pend themselves in mid-sir and remain in safety until their
enemies have retired from the bushes and passed on to other
conquests,

The individuals of this species of ants (eciton predator)
are of various sizes, the largest being about a quarter of -an
inch long, the smallest less than an eighth of an inch. A
much larger variety (eciton hamata) pursue their prey in a
similar manner, but vary their tactics somewhat as occasion
demands. When on & general hunt, they spread their col-
umns over a considerabls breadth and sweep everything be-
fore them, crickets, grasshoppers, scorplons, centipedes,
woodlice, cockroaches, and spiders falling almost certain
prey. Exploring partiss are also sent up trees to look for
nests of bees, wasps, and probably birds. The moment a
prize is found the fact is reported to the army below, and a
column is sent up to take possession. Mr, Balt, to whom we
are indebted for these observations, and whose ‘* Naturalist
in Nicaragns"” gives more numerous and valuable additions
to the science of natural history than any book of travel
since Wallace published the ‘“ Malay Archipelago,” describes
thege ants as pulling out the larvie and pupe from the cells
of & large wasp's nest, while the owners were hovering about,
powerless, from the multitude of their invaderas, to render
any protectlon to their young.

When hunting in solid columns, thess ecitons were found
to be generally, if not always, in search of the young
of another species of ants (Aypoelinea) which muke their
nests in fallen timber. When a log is found, tne columu
spreads out over it, searching ull the holes and cracks, the
pmalless individuals pursuing the unfortunate hypoclicess to
the furthest ramifications of their nests, The invaded ants
rush out bearing their your g in their jaws, and are despoiled
of them so quickly that it is quite impossible to see bow it
is done. The ecitons do not harm the mature bypoclineas,
caring only for the larvie and pape, which are hastily borne
to the resr of their column. What they do with their
plunder finally does not sppear. It wounld seam that they
cannot rear the young hypocliness for slases, as certain
northern ants do with their prey, since no mention is made
of any such addition to the memberahip of their communi-
ties.

When marching, these eciton armies appear to be directed

by numbers of individuale, of & larger size and a lighter
color than the regular workers, scattered at intervals of two
or three yards, They stop often, and oceasionally run back
a little aud touch some of the other ants with their an-
tennw, as though glviog orders, At the beadquarters there
are individuals of still greater size sud more feroclous ss-
pect, which soon wake any oue molestig the nest acquainted
with the efficiency of thelr enormous jaws. The temporary
restiog places of these ants are usually in Lollow trees or
underneath large fallen trunks that offer suitable bollows,
One which Mr, Belt found in & bollow log, open st the side,
must have contained a cable yard of auts clustered in s dense
muss, ke a swarm of bees. And these wire but & pait of
the whole community, as many columns were oulside, some
bringing in the pupw of other aats, otbers the legs and dis-
gected bodies of insects captured on tbeir forsy, These in-
comers proceeded directly into the interior of the living
msss through tubular passages, which were kept open just
as though it were formed of inorganic materinls. Like the
hunting races of mankind, these predstory swarms are com-
pelled to raske frequent removals to new hanting grounds.
The migratory columns are easily known by sll the common
workers moving in one direction, the larve and pupwe of the
community belog carefully earried in their jaws.

Mapy observations and experiments were made by Mr.
Belt, testing the individual intelligence of these wonderful
creatures. Though inferior in some respecis to ants which
hunt siogly, he does not hesitate to place them at the head
of their order for intellectusl and social development.

SCIENTIFIC AND PRACTICAL INFOEMATION,

STEAM LIFE BOATS.

Mr.H. G.A. Mitzlafl, in a paper read before the Institute of
Naval Architects, propoges the use of steam in life boats,
and suggzests the hydraulic propeller or rotary pump as best
adspted for propulsion. He proposes the following dimen-
sions for such boats: Length 45 feet, breadth 11 feet, draft 3
feet. The boat is provided with sirtight chambers to pre-
vent sinking.

THE HEAT OF THE SUN.

Father Secchi, the distinguizhed Italian astronomer, has
recently published the result of his investigations in the
solar temperature, made during last summer, and states that
his efforts were directed toward the determination of the re-
lation of the solar radiation with that of the electric light.
The instrument used was a thermo heliometer of the inves-
tigator’s own inventiop, and the conclusion reached was tkat
the radiation of the sun wounld be 361 times that of the car-
bon points. If, therefore, the temperature at the surface of
the Iatter is fixed at 5,432% Fah., 2 numb:r not exaggerated,
and supposing the radiation proportional to the temperature,
we oblain for the potential temperature of the sun 240 836
Fah.

ELECTRICAL FIGURES UPON CONDUCTORS.

M. Schneebeli has investigated the conditions on which de-
pend the dimensions of Kundt's electricsl figures, which re
sult from the adherence of u fine isolating powder on & me-
tallic conductor, from which a discharge js emitted. In the
experiments, the discharge of & Leyden jar took place be-
tween a horizontal metallic plate sprinkled with Jycopodiam
and an electrode in the form of a ball or cone above the
plate. It was found that, the circumstances being equal,
the diameter of the figure augmented with the distance fiom
the electrode to the plate, Lut never in a coustant ratio. The
size of the figure sugments also with the quantity of elec-
tricity which produces it. When the electrode is composed
of a certain number of points, a regular circular figure is
formed beneath each one. If in the path of the discharge
a emall plste of glass be introdacel, & space clear of [owder
appears on the metal plate of exactly the form of the glass
plate interposed.  With electrodes of conical form, present
ing an angle of 60° or 80°, it is s'ated 1hat the electrical fig-
ure is larger as the angleat the summit of the cone is swall-
er. Finally, the diamster of the electrical figure is larger
when the discharge takes place in a ratefied gas than at nor-
mal atmospheric pressure.

JAPANESE BRONZE,

A curious bronze is produced in Japan, which, when made
in thin plates, resembles slate, and is covered with designs
in silver, M. Morin has latwly analyzed and examined the
properties of the alloy, aud finds that it containg, in addition
to copper, {from 4 to 5 per cent of tin, and on an average 10
per cent of lead, The combination is essily molded into
thin platcs.  These are varnished, sad through the covering
the designs are seratched with a barin.  The plate is then
plunged In u silver bath, when the silver is deposited on the
unprotected portions. Lastly, it is placed in a muflle fur-
nace, when the copper blackens and the ellver remains
bright,

CURIOUS PHEXOMENON OF ENDOSMOSIS.

If the membrane which lines the intericr of an egg shell
be used to close the tube of an endosmometer, the Jatter be-
ing filled with sugar and water, aad its contalning vase with
pure water, an odd ciccumstance will be noted. If the ex-
teraul surfuce of the wembrane is toward the pure water,
endosmosis is very rapid, nud the water rises at the rate of
some 4 inches per hour. But if, on the contrary, the inte
rior surface is turned to the water,the phenomenon is I\T‘
annihilated, Matteucl, is appears, has noticod & somewhat
stmilar peculiaricy fn the skin of a frog. It woald sesm that
the phenomenon is worthy of study, since it shows that a li-
quid does not treverse the interlor of a cellule with the same

facility outwards in as fn the contrary direction.
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THE VERTICAL MULTIPLIER BORING MACHINE,
‘We have already laid before our readers three applications
of that ingenious combination of geariog, the vertical mul.
tiplier, to woodworking machinery. By ils use the band
gaw, the jig saw, and the circular saw have been adapted to
run by the foot power of the operator, thus enabling the me-
chanic whose shop is not of sufficient extent to require the
work of a steam engine to supply its place, on the machines
most employed, by a device which affords a means of apply-
ing his available force at perhaps the best advantage,

We now present, in the annexed engraving, a representa-
tion of still another adaptation of the invention, recently
made to the boring machine. The nature of
the peculiar mechanism through which the
power is communicated has already been fully
described and explained in other connections,
go that no further allusion to its construction
is necessary. By its aid, however, in the pre-
sent machine, forty revolutions of the shaft, ac-
tuated by the treadle, correspond to 1,640 revo-
lutions of the bit, a four inch pulley being cou-
nected with the latter, making a proportion of
one to forty-one. The general arrapgement of
the boring mechanism will be readily understood
from the engraving. A table is provided which,
by u slotted support through which passes a
set screw, may be adjusted at a hight suitable
to the dimensions of the work to be operated
upon. It has a longitudinal slot on its surface,
in which travels a guide piece, against which
the wood to be bored is held by the hand of the
operator, as it is advanced toward the tool
This guide piece, by means of a slotted semicir
cular bar and set screw, may be placed at any
desired angle o as to allow for the boring of
inclined holes. ' .

We recently had occasion to examine this
machine, and found that the tool penetrated
throngh knots or woods in any direction, with
much facility and with the exercise of s quite
small amount of effort on the part of the ope-
rator. Itis evidentthatany sized bit, which can
be adjusted to the shaft, msy be used. This
device will doubtless prove a useful addition
to the shops of wood workers geunerally.

For fartber information, address the Combined Power
Company, 23 Dey street, New York city.

IMPROVED FUEL ECONOMIZER.,

Among many novel devices displayed at the recent exhibi-
tion of fuel-economizing appliances, held at Manchester, Eng-
land, is a steam generator composed of three coils of cast
iron piping, of fourinches internal diameter. These coils are
not cast whole, as stated in the inventor's descriptive circu-
lar, but are formed of & number of half circles, bored and
turned to spigot and faucet joints. The ends of these half
circles are reduced to three inches in diameter, and have ribs
cast on the exterior surface, After the segments have been
placed togetheran iron hoop or thimble is cast on over the

states that this machine was not made in his own foundery,
but that in all economizers now msupplied by him he will
guarantee the nccuracy of the form of the coils.

Many advantages aro claimed for this economizer over
those with vertical pipes. The first s that the whole piping
presents & surface for the heat to beat sgainst, the back part
of the coil being exactly opposite the front space. We can

see no difficulty, says the Eagineer, to which we are indebted
for the engraving, In arranging vertical pipes, so that those
in the second row should be placed exactly opposite the spaces
between the pipes in the first row, and so on alternately. An-

joints, and, by the contraction of the metal in cooling, draws
the ends of the pipe close to-
gether. The exterior of the
thimble is of the same diame.
ter as the pipes, and thus a per-
fectly smooth joint is obtained
for scrapers to travel over; the
pipes are held securely togeth-
er, while all cement or rust
joints are dispensed with.

Should a coil become frac-
tured it can be repaired by split-
ting two hoops and removing
the damaged segment.

The form of scraper will be
readily understood by referring
tothe engraving. Onpe half rests
upon the pipe, embracing the
upper portion of it, while the
lower scraper is kept up to the
pipe by means of & balance
weight; these scrapers sare
pushed forward by arms or pro-
pellers fastened to a center
shaft, driven by a worm and
wheel st the top of the ma.
chine, and supported by a foot-
step in the center of each coil;
the scrapers follow the line of
pipes until they reach the bot-
tom, when, by the action of the
reversing motion, they again
ascend the ooil to the top.
These scrapers will, undoubted.-
ly, clean the enils fromn soot,
provided the pipes are cast tru-
ly cylindrical and the scrapers
made to fit them exactly ; but
in the apparatus exhibited at
Manchester this was not the case
—the pipes belng very rough
castiogs snd far from cylindri-
cal, consequently msoy por.
tlonsofthe pipes wereuntouched

+ by the scrapers, the points of
which were frequently more
than an inch apart, The Inventor

MUDE OF FORMING
JOINT IN CQL

other advantage claimed is the rapid and continuous circula-

VERTICAL MULTIPLIER BORING MACHINE.

tion of the water, there being only one unbroken stream, free
from all sharp turns and angles, thus avoiding strains upon
the pumps and joints. By means of this rapid circulation it
is masintained that incrustation and deposit of scale on the
interior of the pipes are avoided, and their heating surface
kept uninjured. The feed water enters at the bottom of the
coil furthest from the boiler, which is the coolest end; it
passes into the second coil at the top,and, descending through
it, enters the third coil at the bottom, becoming graduslly
hotter until it enters the boller at a temperature varying
from 200° to 800°. From the absence of abrupt corners and
bends, the coils can bs well cleaned out by blowing through
them with steam. It stands independent of all brickwork,
and is self-contained in its own frame, which reduces the
cost of fixing, The three coils are estimated by the inven-
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BELL'S FUEL ECONOMIZER,

tor to give as good results as an economizer comprising
seventy vertical pipes.

Amorican aand European Locomotly e,

American engines have, as it were, gradually c:yetallized
into certain definite and fixed forms. Outaide cylinders and
inside framos are now universaily used hers, wherene, on the
continent, cylinders and frames are sometimes placed inside
of the wheels and sometimes outside, The steam chests here
are always placed on the outside and top of the cylinders;
thus there are often placed on the side and inside the frames,

Almost the only kind of pistons which seems to be used
there is that made with solid heads, with simple
grooves turned on the outside, into which steel,
cast Iron, or brass rings are sprung. Here the
varieties of packing in use are numberless, For
simplicity and cheapness the Earopean is cer-
tainly very much superior to onrs. Here the
only valve gear now made is the shifting link
motion worked from eccentrics on the main
axle: there the shifting link, the suspended
link, the Allen or straight link, the Walschaert,
sud several other kinds of valve gear are used,
Some of them are worked from eccentrics placed
outside of the wheels; and in at least one en-
gine we notice that the axle bearings are outside
of the wheels, and then the eccentrics are placed
next the bearings, and a crank outside, to which
the connecting rods are attached. All wheel
centers are made of cast iron ; there, of wrought
iron. In the tyres of our truck wheels we are
imitating Europeans, and steel tyres are now
much used here for that purpose. The springs
in American engines are, if we except the Boston
and Albany railroad, always placed above the
axles and frames. In Europe they are often be-
low. Here they are, excepting in four-wheeled
engines, always arranged with equalizing ley-
ers; there this is not always the case. The use
of plate frames is universal in Europe, whereas
In this country they are now never used.

In the construction of{locomotive boilers there
is also & very great difference in their practice,
The steam dome is there always placed either
about the middle or near the front end or smoke
box. The Becker pattern of boiler is also much used, espe-
cially in Germany and Austria. In this plan the outside of
the fire box, instead of being arched, is rectangular, that is,
the top of what we call the wagon top, instead of being
round, is flat, and is raised somewhat above the barrel of the
boiler. The corners are, however, rounded somewhat. The
crown sheet, instead of being swsyed with crown bars and
braces, is supported by long stay bolts ecrewed through the
outside shell and the crown sheet. Some of the engines
which are to be built at the Grant Locomotive Works, for a
Raussian road, are to be mede in this way. This is, we think,
a very excellent plan, and is quite certain to be adopted in
this country when its merits become known. Shaking grates
are, however, seldom shown in the illustrations of European
engines: but grates very steeply inclined are still much used
there It is very singular that
in Europe the exhaust steam al.
most universally is allowed to
escape at the base of the smoke
stack instead of the bottom of
the smoke box as is the practice
here. It will also be observed

stacks are made conical; that is,
the base of the inside of the stack
is smaller than the upper part.
Wo have seen it stated that
it is found that the steam
blast is much more effective with
this form than with a straight
stack, Wae do not know, how-
ever, upon what the assertion
was based, and would be glad to
get some further information in
reference thereto. The differences
in points of detail are almost
numberless, and are well worth
study. The reasons for many of
these differences would be very
interesting if carefully examined,
and we intend to return to the
subject again. A very striking
fact, however, is the much great.
er varloty in tho methods of con-
struction adopted in Europe than
is In use here, 'The reason for
this we believe to be, singular ng
it may seem, partly political.
The suppression, or rather re.
pression, of individuality under
republican governments has often
been remarked. Inthis country,
perhaps, no principle is more
generally believed than that ““ the
majority should rule,” The ro-
sult is that this axiom preduces
n kind of intellectunl gubser-
viency of the individual to the
will of the majority, which thus,
to a very great extent, becomoes
the standard of right and wrong

that there many of the smoke .
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If, thorefore, any new method of construction falls to beap-
proved bya majority, it is abandoned. We will not under-
tako here to determine whether the suppression of indi-
viduality is a gain or aloss. It Is quite certain that origl-
nality is very expensive when it exercises itsolf in the con-
struction of locomotives or other railrond machinery, and
that the Chinese virtus of uniformity has much um;n, and
18 often profitable when great ingenuity and skill would not
be.—Railroad Gazettn,

Gorrespondence.

An Eloctriec Toy, .
To the Hditor of the Scientific American:

I send you herewith a sketch of a scientific toy, which I
have recently constructed and placed on a bracket in front
of the desk in my engine room. The main belt of the en-
gine is 30 inches in width, and about 120 feet in longth, and
runs from south to north, at an angle of about 45°, and with
a velocity of 3,600 feet per minute; it is highly electrical,

The idea occurred to me that the electricity so developed
might be made uss of for mechanical or other purposes; and
having seen an engraving of what is called an electrical
wheel, I constructed one as shown herewith, but without the
coils, A isa vial, about 6 inches in length by 13} inches in
diameter, the bottom of which is inserted in a cavity in the
bracket, B, In the center of the corkis inserted the eye end
of a darning needle, the point projecting upward about 2
inches, on which rests the wheel, C, which consists of two
pieces of copper wire, 1-32 inch in diameter and 7 inches in
length, placed at right angles to each other; their centers are
flattened and soldered together, and half an inch of the end
of each arm is bent at a right angle, allin thesame direction,
and filed to & point. D isa copper wire, one eighth inch in
diameter, one end of which rests against the needle, the
other running in front of and about 6 inches distance from
the belt, and terminating in 5 or 6 points, 2 inches long, pro-
jecting toward it.

On connecting the conducting wire with the needle, my
wheel immediately started off at a speed of 100 turns in 50
seconds. I soon ascertained that, by placing & good metallic
couductor beneath the wheel and making an earth connec-
tion, I could add materially to its speed. Accordingly Iplaceda
copper coil, E, 5] Inches In diameter, one inch below the wheel,
connecting it with the gas pipe, whick accelerated its speed to
148 turns in 50 seconds. Soon my wheel began to gyrate
even to an angle of 20°. This annoyed and puzzled me. I
eventually found that, by adding another coil, F, one inch
above the wheel, and connecting it with the earth, I not only
restored its equilibrium, but also increased its velocity to 173
turns in 50 seconds.

When the air is dry and frosty, I have had it running as
fast s 280 turos per minute, and the ozone given off by the
wheel is apparent to the senses at a distance of several feet,
It also sets as & barometer, indicating (by increasing or di-
minishing its #epeed) atmospheric changes several hours in ad-
vance, It is especially lively on the approach and during the
prevalence of & northeast snow storm; but with the wind
spywhers from east to south, it will scarcely move at all.

The apparatus can be easily constructed by any person of
ordinary intelligence, and it makes a very lnteresting sclen-
tific apparatus. It can as well be located in the counting
room oor ffice a# in the engine room.

328 Delancy street, New York city.

Elasticity and Slipping of Belis,
1o the Editor of the Beiontific American :

It is pretiy generally sdmitted, though sometimes contest
od, that any belt running upon two pulleys, one the driver
and the other the driven, must slip on both when any ap-
precisble amount of power is being trapsmitted by it It
seems to be very evident that, if a belt is paseing from a
state of greater to one of leaser tension, or wice versa, In
ita passage around s pulley:in the former case It must un
dergo comtraction, and In the Jatter case extension, in di
soction of ita length;and we know that a balt always exista
fn & different state of tension in the parts entering upon and
leaving the given pulley. If, then, in pasaing around the
driving pulley, a belt undergoes contraction, and on the driven
pulley, extonsion, there can be no point of the belt but must
have & sliding movement on both pullsys, and thus result in
the driven pulley baving a Jower velocity than would be
mathematioally dueto the dismeter of the pulleys. Thus, ol
two pulleys of exuctly equal dlameter, one driving sad the
other driven, the latter must have the lower velocity. In

Epwix Leacu,

cages where high speeds are to be obtained by means of belts
and the prime belt, that from the first driver, has a low ve
locity, this may become an important congideration.

I recontly, quite accidentally, observed a peculiarly deli-
cate and interesting illustration of this property of belts, es-
pecinlly illustrative of the invariable slipping upon the dri-
ving pulley; and T think it will be of interest to your read-
ery, s it eptablishes that factin a very beautiful manner.

I have, in my factory, & number of pairs of spindles run-
ning at about 5,000 revolutions per minute, Each of the
pairs is driven from one countershaft by two separate driving
pulleys, situated nearly close together, as in the illustration,
and the spindle pulleys are so situated, one in advance of the
other, ns to take the belts from them. 7The countershaft be-
ing directly over the median line between the two spindles,
the two belts were practically of equal length. The spindles
are alike in all material respects, and carried 4 inch pulleys,
the drivers on the countershaft being 24 inches in diameter.
The work done by the spindles alternated regularly about 60
times per minute, the belt of one gpindle haying—while the
other was at work—nothing more to do than to turn the spin-
dle in its bearings ; and while the feed mechanism of the ma
chine containing the spindles was not in operation, neither
belt had any more to do than simply turning the spindles,
which was practically equal.

In this cnse: owing to the great digparity in the dinmeters

of the driving and driven pulleys, and consequently in the
aren of surface wrapped by the belt (the distance from coun-
tershaft tospindle being less than four feet), and the fact that
the drivers were directly overhead, bringing the weight of
belts to their nid: it is certain that, but for the elasticity of
and the consequent difference in the tension of the two halves
of the length of the belts, whatever slipping occurred from
the resistance of the work would take place upon the smaller
pulley. But this experiment shows indubitably that these
belts always glip on the 24 inch or driving pulleys as well,
eand, of course, most when the work is greatest.
It 8o happens that, of one pair of the 24 inch drivers, oneis
slightly larger in diameter than its companion, but go small
an amount that it can only, with great care, be detected with
the callipers ; and—although not essential to this illustration,
ns the same effect would be produced by a difference in the
length of belt—but for this latter fact the following interest-
ing observation would probably never have taken place.

In the engraving, 1, 2, is the countershaft with its pulleys,
@ andb; Dand E are the pulleys of the gpindles. The ob.
gerver is situnted at A, and at W is a window. The holesin
the belts made for the fastenings,—which, from use, had be-
come sufliciently enlarged to permit the passage of the light
—when situated as at H H’, would aliow the passage of a ray
of light through the downward side of one bel: and the up-
ward side of the other, as at A B; and as the speeds of the
belts were such as to cause these holes to cross the line of
vision in periods of time less than the duration of the im.
pression upon the retina, there appeared to be a permanent

opening through them. If the pulleys, a and &, were exactly
of the same diameter, and the feed works of the machine not
in operation, the points, H and H’, would, after completing &
clreult, reappear In the same position; but owing to the
slightly larger diameter of the pulley, 4, the ray of light,
when both spindles were idle, had a very regular upward
movement until cut off by the pulley, @, as shown at C A,
and, after a short time had elapsed—a littlo less than a mi.
nute, by repeated timings—would reappear at B A; and as
the belts were running at about 5,000 feet per minute, it will
readily be seon how small was the difference In the diamoters
of the pulleys, @ and &, Now, when the spindle, D, was at
work, E being idle, the downward motion of the point, H,
became at once retarded, and the upward motion of the ray
would become suddenly accelorated ; but when the spindle,
E, was at work, and D idle, the polnt, I, became In turn
retarded, and the ray would elther come to a stand still or
slightly descend, according as the material being operated
upon by the machine offered more or less resistance 1o the
cutting tools. The descent, however, was never po groat as
the ascent ;and whether the ray passed upward regularly, as
when the spindles were both Idle, or intermittently, as when
they slternated in thelr work, ita recarrence at B A always
took place In the ssme period of time.
tion of the ray of light could only be produced by the slip

The Intermittent mo

ping of the belts on the upper pulleys, except that a small
fraction of It might result from the stretching of the belts

between pulloys, that is, between the lesving one pulley and

entering upon the other; but that this must be very smalf
will be evident from the fact that, durlng one second (the
period of one alternation of work from one epindle to the
other and return), the belt would make about 21 complete
circuits, or pass from pulley to pulley 42 times in that pe-
riod ; therefore the change in tension in the two halves of
the belt's length must take place principally upon the surface
of the pulleys,

I think this example shows conclusively that, in any belt
whatever, the gide in contact with a pulley has & greater ve.
locity than the surface of the pulley iteelf.

New York city. Joux L. HAWKINS,

P
Measuring the Width of a Stream,

To the Editor of the Sclontifie American:

In surveying, it is often necessary to ascertain the width of
river, pond, or other body of water, with the least possiblo
delav,

Lst A B represent the line of survey (the course being aue

north), striking the river bank at B. Have a flag set on this
line at C. Take your station at D, at a right angle with your
line, B A, at any convenient distance, with or without mea-
surement. Set your compass at D, and bring it to bear on
your flag at C. By observation yon find the course N. 13° E.
Reverse your compass, taking your course S. 13° E. Send a
flagman back on the survey line, keeping in range with B C,
until he comes in range of your compass sight at E. Mea.
sure from B to E, and you hm’e_(he distance from B to C.
Farmington, Iowa. Joux Cross.

.
The Relative Attraction of the Sun and the Earth.

70 the Editor of the Scientific American:

Permit me to correct a gerious mistake contained in Dr.
Vander Weyde's communication, published in your issue of
April 18th. Your correspondent incorrectly asserts that I
have constructed an apparatus for measuring the changes
of terrestrial attraction, consisting of a heavy iron globe
floating in mercury; regarding which he remarks “that a
floating object is identical with a lever scale, as the liquid
balances the floating body, and any change in the gravitation
will equally affect both; so that such an apparatus would
show no change whatever, even when transported to the
moon or to Jupiter.” Dr. Vander Weyde appends to his
irrelevant remark the following unwarrantable coneluasion :
‘“ It is, therefore, not in the least surprising that Captain
Ericsson, according to his own showing, had no results ™
The reader will be surprised to learn that my apparatus,
the principle of which Dr. Vander Weyde evidently does not
understand, has been constructed for the sole p.urpoao of
proving practically that, at the rising and setting of the sun,
solar attraction exerted on a body resting on the surface of
the earth is exactly balanced by the centrifugal force seting
in an opposite direction, called forth by the earth’s orbital
motion round the sun. The reader will find, on referring tn
my commupication inserted in the SciENTIFIC AMERICAN,
March 14, 1874, that the result of the experlment with the
floating iron ball was mentioved In my demonstration relat-
ing to solar attraction simply for the purpose of convincing
Mr. W, B, Slanghter, by actual experimental test, that solar
attraction is neutralized by orbital centrifugal force, The
reader will also find, by reforring to the said demonstration,
that, while the sun's attraction on the iron globe exerts a pull
of fully 748 grains, and that while a tractive foree of a fow
grains sulficea to move It across the vessel of mercury in
which It floats, yet the globe remains perfectly ntallnnnr'v on
the surface of the liquid metal when subjected to the ,(-“od
pull of 748 grains exerted by the attraction of the rising sun.
Consequently the lnstituted oxporiments with my appara
tus, which in the opinlon of Dr, Vander Weyde have produced
““no resulta,” prove lncontestably that the centrifugal force,
called forth by the orbital motlon of the tron globe, exactly
balances the attractive enorgy exerted on its mans by the sun
ot the moment of risivg and setting, 1 will not detaln the
reader by commenting on Dr, Vander Weyde's criticlsm of
my solar attraction apparatus, since it is l-'unl on the lirele.
vant fact that “ a floating object Is identical with & lever
scale, as the liquid balances the floating body.” Moreover,
the reader cannot fall to percelyve, without further discussion,
that, sccording to hls own show lug, Dr, Vander Weyde doos
not comprebend the principle of the spparatus nor its object,

J, Enrossox,
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ASTRONOMIOAL NOTES,
OBSERVATORY OF VASSAR COLLEGE.

For the computations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students, M.M.

Positions of Plancts for May, 1874,
Mercury.

Mercury rises on the 1st alittle after 4 A, M., and sets a
Tittle bafore 5 P. M. On the 8lst, it rises about 5 A. M.,
and sets near 8 in the evening.

In the first week of May, it should be looked for before
sunset, and near the last of May after sunset, It istoo
near the sup, in apparent position, to be seen between the
15th and 20th.

Venus.

Vonus risoson the 1stat 5h. 50m. A, M., and sets at Sh.
90m. P. M. On the 81at, Venus rises at Gh. Tm, A. M., and
sots at Oh, 21m. P, AL

‘On the ovening of the 8d, Venusand Mars will have very
nearly the same right ascension, and will differ little in de-
clination, Venus being a little further south in declination.
mpmthb meridian one minute later than Venus.

Mars,

‘On the 1st, Mars rises at 5h. 53m. A. M., and sets at Sh.
97m. P. M. On the 31st, Mars rises at 5h. 8m. A. M.,and
gots at 8h. 123m. P. M.

Mars is very small at this time, but its ruddy light will
enable one to recognize it after sunset, aud its nearnees to
Venus on the 8d will be a very marked phenomenon.

Juplter,

Jupiter rises on the 1st at 2h. 89m. P. M., and sets at Sh,
J1m. the pext morning. On the 31st, Jupiter rises at Oh.
41m, P. M., and sets = little after 1 the next morning.

‘Although we are moving away from Jupiter, and it is be-
coming smaller, it ia still the great beauty of our evening
skies, and its satellites, with their varied chapges of posi-
tion, can bs seon with an ordinary ship's glass. On the eve-
ping of the 10th the second satellite will be invisible to
glasses of emall power by being between us and the planet
until after 8 P, M , and the fourth will become invisible af-
ter § P. M, by the planet's passing before it, or between the
satellite and the earth,

Saturn,

On the 1gf, Saturn rires at 1h. 83m. A. M., and sets at 11h.
25m. A, M. On the 31st Saturn rises at 11h. 38m. P. M.,
and sets the next forencon at 0h, 25m.

Saturn should be looked for in the morning, as it comes to
the meridian at 0h, 25m. on the 1st, and at4h. 20m. on the
81st. Although it is in southerly deslination, and is only
#1° above the horizon in this latitude, its ring can be seen
with a glass of low power.

Uranus,

On May 1, Uranus rises at 10h. 45m. A. M., and sets at 1h,
10n:. the next morning. Oa the 3lst, Uranus rises at Sh.
Slm. A. M., and sets at 11h. 15m, P, M.

Neptune.

Neptune rises in the early morning and sets about 6 P. M,
on the 1st and 4 P. M. on the 31st. It reqriresa very gocd
telescope.

Sun Spots,

The record is from March 14 to April 18. Observations
have been geriounsly interrupted by clondy weather, and high
winds have in some cases prevented good definition. Spots
have, with one excaption, besn smsll, and, like those of last
month, have ehown sudden and decided changes from day to
day. Thiz was noticed particolarly on March 27, when
there was not a trace of several epots which hed been scat-
tered over various parts of the disk on March 25. Again,
all those szen on March 27 had disappeared by noon of March
28, and eeveral new ones had broken out. On the other
hand, 2 group which appeared on Marsh 30, just within the
eastern limb, remained iovariable in its regular passage
across the disk 8s long as the weather permitted it to be
seen. This group was quite large, 80 that it con'd be seen
through smoked glass. Facule bave ususlly been noticed.

Barometer and Thermometer,

The meteorological journal from March 15 to April 18
gives the highest barometer, April 18, 30'55; the lowest
barometer, April 10, 2056; the highest thermometer, March
18, st 2 P. M., 62°; the lowest thermometer, Marsh 24, at
A, M., 117,

AMOUST OF RALS

The rain which fell betsween the night of March 16 and
the eveniog of March 17 amoanted to 0 57 incles,

The rain which fell between the morning of April 7 and
the morning of April 9 amounted to 0 82 fnches.

“Or o

Ameriean Agricultural Tiachinery In Germ ny.

A Gerwan correspondent writes in the New York Horald
that, uotil a very recent date, Messrs, Ransome & Sims, with
a few othee Baglleh manufactarers of agricultural machinery,
monopslizad nearly all the trade of the Furopesn continent,
Now Amoerican makers are ranuing them hard. The imports
of sgricultural machinery from America into Germany com.
mencsd about seven years ago, and the business then has
rapidly developed into an lmportant branch of commerce
The chiof depots of American agricaltura! machinery are Bre
men, Hamburg, sod Stettln.  The principal articlos sold are
mowers and reapars. Lawn mowsers are the Inrgest item,
Pitchforks eome next. A very little has as yol been done in
threshing machines,

In 1873 about 8,000 American mowers and TOADOrs wWere
sold on the Earopsan continenl. During the present year, it iy
estimated that there will be'orders for st least 12,000 mowers

Scientific  Jmerican,

and reapers, which will repressnt a sum of $1,000,000, or
thereabouts, payable to the United States as w net result of
the transaction.

The firms at present doing the largest business are: Messrs,
Adriance, Platt & Co, of New York; D. M. Osborne & Co.,
New York; W. A. Wood & Co., Hooeick Falls, New York.

The German manufacturers cannot turn out good agricultur-
al machinery. Many attempts have been made by them to
copy American workmaunship, bat none have been satisfactory.
Buyers on the European contineunt, thongh hard to convince,
are now agreed that American cast iron is the strongest in
the world. It has an adyantage of twenty.five per cent over
German cast iron in strength, and is nearly 16 per cent
stronger than Engligh cast iron. 8o the export of agricul-
tural machinery to the European continent hiag become & pro-
minent feature of American trade, and is sugceptible of o atill
further development,

Whereyer the emigration movement isactive, alarge num-
ber of agricultural machines are always salable. In the
city of Breslau especinlly, whare estatos are large and farm
laborers constantly becoming fewer, there is a promising mar-
ket, which hag already yielded good returns, apd is Jikely to
do go for a long time to come. The logs of hands in Germany
during the French war, and the fact (hat the landlords have
much money and few workmen, should induce American
manufacturers of agricultural machinery to direct their at
tention to Germany with a careful and attentive eye, The pro-
fitaof the business are eatisfactory,and payment generally
prompt or easily enforoed, so that there is the smallest pogsible
risk of bad debts.

Ourlous Origin of KFiros.
Alfred Tozer, of the Chief Fire Station, Manchester, En-
gland, communicates the following paper, on the origin of
great fires from a natural history point, to Hardwicke's Soience
Gossip.

At a recent meeting of the Lower Mogley Street Natural
History Society, I eubmitted a piece of leaden water pipe,
gent to me by Captain Drew, who received it from Mrs. Bake-
well,St. Mary's Gate,in January last. It appears that Mrs. Bake-
well's kitchen in St. Mary's Gate is infested with rats: they
have, on several occasions, bitten through the water pipe and
flooded the place.  The pipe has been vwice bitten through,
and the bole soldered up. The rate, no doubt, being thirsty,
bit through the pipe to allay it. Two instances have occurred
at Phillips' warehouge, Church street, one in 1851, the oth-
er in 1856: in both cages the rat gnawed through a leaden
gas main pipe & few inches above the floor. Other gimilar in-
etances have occurred of rats gnawing a gas in mistake for a
water pipe: it has been thought they heard the water bubbling
in the gas pipe, and have not found their mistake until they
bave penetrated the pipe. Phillips' warehouse was on both
occasions damaged by fire through some of the employees seek-
ing for the escaping gas with a light.

A fireman, in the performanca of his duty, often meets with
msny curious and interesting instances of causes of fires, a
few of which I will give, which yon may, perhaps, think
worth while to find & corner for in your interesting Gossip on
patural history, ete,

I have sttended and traced geveral instances of fires occur-
ring through ratsand mice gnawing lucifer matches. Matches
are now dipped in paraffin wax instead of sulphur, as be-
fore; the rats or mice have carried them under the floor for
the purpose of gnawing off the wax; in doing so, their teeth
have come in contact with the phosphorus at the ends, and
go fired them. In 1856 I attended a fire at the Sultan’s Pal-
ace at Scatari, Asia Minor.  After the fire, I gathered from
under the flooring a quantity they had been gnawing. Some
years ago a fire occurred in London, caused through a jack-
daw getling at a box of lucifers, and pecking them until it set
them on fire.

Fires bave occurred through rats and mice conveying, un-
der the flooring boards, oily and fatty rags, which have after-
wards spontaneously ignited. This is rather a cominon cause
of fires in cotton mills,

The following is an extract from the Journal of the United
S:rvice Imstitution, Whiteball yard, London, No. 32, for
1868: ““One of the presents gent to the Museum of this In-
stitution is & rat's nest and young. The nest was set on fire
by a lucifer mateh, ignited by the old rat as ghe worked itin.
to her nest. Lieutenant A. H. Gilmore, R. N,, states that a fire
occurred on board Her Majesty’s ship Revenge from a similar
cause,””

Cats nnd:dnga have caused fires in varions ways ; such as up.
setting explosive snd inflammable things into fires and lights,
also through lying ivside fenders and under fire places. Hot
coals bave fallen and adhered to their backs, which caused
them to beatahiasty retreat, no doubt being snxious to get rid
of the annoyance as goon as poegible, They have sometimes
succeeded by rolling or rabbing on carpets, curiains, beds,
siraw, shaviogs, and other inflammable thiogs. The last in-
stancs I recollect occaurred at a baker'sshop in Albion street,
Gaythorn, A dog was lyiog under an oven fire, a plece of
chip fell from the fire on to his back; he immediately ran to
rome shavings, rolled npon them, stthe same time setting
them on fire before the eyes of his master. In 1863, three distinet
fires were cauged in one room of a gentleman’s house in Canon-
bury, Islington, through a cat lying inside the fender, when
some hot ashes fell out of the fire on toits back, which caused
It to rush about the room, when the cioders were deposited in
different places, which set fire to the carpet,

That mischlevous animal the monkey has lent its aid to the
devouring element. Fires have occurred through its agency,
in & slmilar manner to oats and dogs, also through its playing

with fire in varlous ways. In one instance a monkey upset

a charcoal brazler, sod set & room on fire. Many—yes, vory

many—fires have occurred through our domesties hiﬁ"
bugs and other small fry by the light of a candlaor lamp, In
their anxiety, especially, to hunt fleas, they forget Mﬂy
produce an enemy much more to be dreaded. Many firey
algo occur through perrons fumigating aparimentsto get rid
of bugs and various kinds of vermin,

A few instances have occurred througli the concentration of
ths sun’s rays upon gluss fish globes.  On the 16th October,
1845, at two P. M, Mr. Philbrook’s residence. Mill strest
Worcester, was set on fire through the concentiation of the
sun’s rays upon a water croft standing upon a table. Colored
bottles in chemists’ shops, cracke, and buli's eyes in glans
have been knowa to focus sufficient hoat from the sun to set
buildings on fire,

Fires have occurred through the spontaneous ignition of
pigeons’ duvg under the slutes and tlles of houses, Professor
Buckland traced two fires to this cause. See Builder, 28th
September, 1844,

Birds' nests under the eaves and wooden crevices of houses
have been frequently set on fire through sparks from a neigh-
boring chimney, and have contained gufficlent inflammable
matter to et fire to the buildings. '

Although I have given the dogs the credit of producing
work for the firemen, still it would not be fair if T were to
omwit to mention that they have frequently discovered and
given timely notice of fires; and many an anecdolo can be
told of the very great interest doga take in and at fires.

Flexible and Wrought Iron Alr Tubing for Mining
Purposes,

A correspondent of the London Mining Journal states that
air drifts have lately been driven by the aid of sheet iron
tubes fitted into each other, spigot and faucet fashion, A
great saving has thus been caused by doing away with the
necessity of driving, in many cases, an expensive fempora.
ry drift as a return for the main drift, to be abandoned
when the desired point is reached and the ventilation estab.
lished.

The great difference in cost between driviog an expensive
air way and ueing the tubing will be appreciated by mining
engineera; and in the cage of the drift, it may not be re-
quired after the holing, while the tubes may be used over
and over again. Good mining has often been done with a
brattice wall, but the drift or heading bas, in nearly all cases,
to be made larger than eventually required, making the cost
of the wall much more than the tubes, besides being a
much slower and more tedious operation. In many cases
these tubes are invaluable, such as opening places much
broken and fallen, in which it is impossible 1o erect any of
the ordinary modes of brattice. Being made of stout sheet
iron (Figs. A, B, C, showing the lengths of pipe, angles,and

manner of joining), riveted and with well fitted joints, and
baving bends of all angles, we have an air way vastly im-
proved over the old forms of brettice, either of timberor cloth,
which cannot be made thoroughly airtight, being therefore,
for long distances, quite useless, especia’ly where strong cur-
rents of sir are requisite to enable blasting powder to be
used. The writer saw, in Belgium, a long single drift be-
ing driven to some workings on the oppositeside of asyn-
clinal, or basin, in the coal measures. Iron tubes were led
in of about 15 inches diameter, and air was propelled through
them by & small engine driviog a fan. The drift was dri-
ven by mesns of the Villepique perforator, which was
worked by compressed air, sdvantage being taken of this
power to work thesmall engine. Large quantities of gun-
powder were daily consumed, and the immente amount of
smoke generated thereby was efficiently cleared away by
these means.

A very handy tubing (Fig. E) made of brattice cloth, kept
in a circular form by means of hoop iron rings, was also
used ; to esch ring is fastened a hook, so that the tubing is |
easily and rapidly hung up to the roof. Their poriability -
is a great recommendation to miners, as they pack up like a
concertina, as shown in the engraving, hundreds of yards
thus occupying a very small space,

Both of these air tubes are destined to be largely used
in collieries ;and for mines where the wooden box has #o long
been used, they will certainly be a great boon.

<
Perlls of Ballooning,

A party of seven persons, two females and five men, under
charge of the neronsut Barbier essayod an aerial excursion re
contly at San Francisco, in & balloon carrying 60,000 cubie feet
of gas. A strong wind blew at the time. The ascension was &
successan altitade of 7,000 feet was attained. The descent was
disastrous. The anchor rope caught on & bullding and the rope
broke. Updarted the balloon 400 feet, when a crack was
heard : the balloon burst open sand down it came, thumping
the passengera upon the ground with great violence, capsizing
the car, entangling the pagsengers in the rigging and dragging
them along the ground for s third of a mile, Finally they
were rescued, bruised sadly, but no limbs broken,
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THE MEETING OF THE NATIONAL ACADEMY OF
SCIENCE,

The National Academy of Selence, which held a meeting
last Octobor in this clty, is again in session at the Smith-
sonian Institution in Washington., 'This body, as we before
have had oconsion to explain, is the highest sclentific agso-
ciation in the country, and includes among ita members all
or nearly all eminent American selentists, The papers read
are therefore of considernble importance, and in the ubstract
which we presont below will be found a oareful resumé of
their contents,

Professor Joxeph Henry prosided over the deliberations,
and recently rendered a graceful compliment tothe President
of the American Association for the Advancement of Science,
Professor Lis Conte, in calling upon him to open the proceed-
ings with tho reading of his paper on the elassification of the

, rliphophorus coleoptera,  The American Asgociation, by the
way, is & body which 18 perhaps more popularly known than
the National Academy; but we can hardly agree with a con
temporary which alludes to it ag a rival organization. The
onuge of Science is one that culls for cdoperation and not

l competition ; nud while societies may have distinctive names,

I they all strive for the same object in unison,

Professor Le Conte makes a division of the insects above
named? into three series: (1) Haplogastra, having abdomen
alike in both gexes; ventral segments not prolonged upward
into a sharp edge. (2) Allogastra, abdomen dissimilar in the
two sexes; veniral segments prolonged upward, forming a
sharp edge. (3) Heterogastra, abdomen alike in both sexes;
ventral segments prolonged upward to fit into the elytral
groove. Mauany other distinctive characteristics were given,
with a detailed description of the very numerous genera be-
longing to each of the series.

Professor Fairmsn Rogers followed with a paper on ap-
parently an odd subjeot for scientific discussion, namely,

AN AUTOMATON TO PLAY TIT-TAT-T0O.

Babbage, he said, in speaking of his analytical engine, has
suggested thut o machine might be made which would play
a game of combination, such as drafts, provided the maker
of the machine himself would work out perfectly the se.
quences of the game, Professor Rogers finds that the se-
quences of tit-tat-too are ensily tabulated, and hence an au-
tomaton may be made which will play the game as follows:
The opponent to the automaton makes the first move in the
game, and in so doing causes & certain cylinder or equivalent
device to change its position. This, from the construction

~ of the apparatus, causes the antomaton to make that play

~ which the proper sequence of the game requires, and at the
same time moves the corresponding cylinder into position.
The next play of the opponent moves the third cylinder, and
the combination of the three cylinders determines the action
of the antomaton for the fourth; and go on throughout the
gequence, If the player plays perfectly, the game will be
drawn, as the automaton’s play will be mathematically cor
rect. If the opponent makes a mistake, the automaton, by a

_gimple device, takes ndvaatage of it, and makes such a play
a8 to win the game. The object of the speaker was to show
that such mechanism, applied to apparatus for registering
physical phenomens or for performing geometrical or mathe-
matical operations, may enable such mechanical devices to
have s use much more extended than heretofore.

THE FUNCTIONS AND MECHANISM OF AUDITION

was the subject of a paper by Professor A. M. Mayer, in
which he shows that the significance of the anatomical rela-
tions of the parts of the ear is to bring the sound vibrations
to act with the greatest advantage on the co-vibrating parts
of the ear, and to cauge these parts to make one half as many
vibrations in a given time as the tympanic or basiolar mem.
brapes. This is demonstrated by an extended review of the
functions and possibilities of different portions of the sudi-
tory apparatus. In the course of this train of argument, Pro-
fessor Msyer advances the view that what are known as the
bair cell cords, having swellings in the middle of their
length which cause them to act like loaded strings, ars pro-
bably #o constituted that each hair cell cord is adapted to co-
vibrate with only one special sound, and that a cord in the
ductus of the ear will vibrate only half as often in a second
a# the basiolar membrane to which it is fastened. In a second
paper on
THE DURATION OF TILE SENSATION OF SOUND,

Professor Mayer sald that experiment proved that the resi-
dual gensstion only occupled one five-hundredth of a second
‘ in the case of 40,000 vibrations per second; but in the case
of 40 vibrations to & second, the residual vibration was one
eleventh of a second. He concludes that the whole ear
vibrates as one mass, and the durations of these oscillations
of the whole ear are far too short to remsin one thirtieth of
a second, He thinks that this explalos our inability to dis.
the actual pitch of sound when that pitch exceeds
certain well known limits,
THE REPLECTION OF BOUND FROM FLAMES AND HEATED
GLASKES

waa the subject of another paper by the game author. Two
similar resonators are placed with the plaues of their mouths
at right angles to each. Then in this angle Professor Mayer
 firmly fixes tho tuning fork correspondiog to the resonators,
£0 that the orond face of one of its prongs faces the mouth

I of one resonstor, while the spuce between the prongs
P - faces the mouth of the othsr, Complete interference of the
sounds issuing from their mouths is obtained, and the only
sound that reaches the ear ls the faint sound given by the
fork’s action on the air outside the angle included by the
‘mouths of theresonators, If In these circumstances we close
the mouth of either one of the resonators with & piece ol

cardboard, the open resonator will strongly re-onforce the
gound of the forks. If we now cover the mouth of this
resonator with cardbonrd, we shall ngain have silence,

Now substitute for cardboard, when both regonators are
open, the flame of a bat's wing gus burner, with one regoni-
tor, and use something more permenble to sound than the
cardboard with the other, By trying n #ories of more and
more permenble diaphragms, it was found that traciog paper
just equaled the effect of the gas flame in guarding the
mouth of the resonator from the entranceof sound. A sheet
of heated alr above the gas burner was found to be exnctly
equivalent to the gas flame, The passago of n sheet of cold
coul gas over the mouth of the rogonator produced o gimilar
effect; and go also did carbonic acid gas, though in less
degree; but cold, dry hydrogen cloged the mouth of the
regonator more effectively than either of the nbove gases,
though not equal in this respect to the heated air above the
bat’s wing flame, Among other curious results, Professor
Mayer has ascertained that there ls an abgorption of sound
in the bat’s wing flame; that the flame is heated by the
gonorous vibrations which enter it as such, and issue as
heat vibrations, He has endeavored to oblain a quantita.
tive mathematical analysis of this abgorption and hopes for
exact resulta,

Professor Norton, of Yale College, referring to

TESTS OF THE STRENGTH OF PINE,

gnid that after repeated atrains & molecular change took
place in the wood, and the effect of gtrain, after an interval
of rest, to & great extent notonly pasged away but even left
the stick with Jess set than it had a short time before, Asg
one of the results obtained,it appears that nload equal to one
fourth of the breaking weight produces a permanent set,
and that repeated applications of this load from day to day
are attended with & continually increasing get, It results
that such wood should never be subjected in any structure
to one fourth of its breaking atrain,

THE FUNCTIONS OF THE BRAIN AND NERVES

was the title of a very interesting discourse by Dr, Brown-
Séquard. The theory ordinarily assumed is that sensation
is conveyed through the body by the nerves, as the bells
rung in any part of a hotel have the sound conveyed along
wires to a central office where the fact is recognized from
where the call may come. This assumption is as false as it
is simple. There isno necegsity for more than a very few
fibers to establish communication between the brain and the
spinal cord. It is more like a telegraphic communication
than a movement along & wire, by which sensation is con-
veyed from the periphery to the brain, or the brain transmits
its orders to the periphery. 1f, said the speaker, a piece of
ice is 1aid upon my foot,I have at once the sensation of a con-
tact, senzation of a temperature, the sensation of the extent
of the surface of the ice that touches me, the sensation of
the weight of the ice, and, if it is left upon my foot, the sen-
sation of pain, and the sensation of the ekin to which the
iceis applied. All those forms of Enowledge are communi-
cated at once. [ believe that sll these impressions are com-
municated to the spinal cord, which as a single wire trans-
mits it to the brain.

Now as to the two sides of the brain: The old view was
that the left side of the brain governs the movements of the
right side of the body, and the right side governs the move-
ments of the left side of the body; and that there is a simi-
lar view respecting perception and sensation. Facls oppose
this view. One third of one half the brain may be utterly
destroyed withont any symptom of the injury; then one
third of the other balf, and still no symptom. Siill another
third of either half may be destroyed witbout any indication
of ill health. There are hundreds of the first named cases.
With reference to the location of intelligence in the brain,
the lectarer said that most pbysiologists are agreed that it
exists in the gray matter of the upper parts of the organ.
Thera is no case on record where the gray matter on both
gides of the brain has been destroyed withont the loss of in-
telligence, and we must regard that gray matter as the seat
of the intelligence. Bat vast portions may be removed be.
fore the loss of intelligencs becomes apparent, This the
speaker had tested and proved by vivisection of the lower
animals,

By the application of gaivanism to certain parts of the
brain, Dr. Ferrier has produced certain movements. This
would seem to prove that there are in the brain certain cen-
ters of movement governing certain parts. Buat this is only
a semblance, It is perfectly well known that the cutting
away of a large portion of the brain does not produce the
least alteration of voluntary movement anywhere. Wenow
know that only a few fibers are necessary to make the con.
nection betwesn the spinal column and the brain. The brain,
like the rest of the body, receives nerve fibers coming from
other nervous centers, some along the blood vessels, for there
are & great number of fbers starting along the blood vessels
and going into the cellular tissue of the brain; some fibers
coming from the sympathetic nerve; others coming from
various sources, Wo find, for instance, that the prick ol an
exceedingly fine needlo at the orur cerebelli will produce ro.
tary movements, the animal whirling around with a rapidity
impossible in & normal condition, The activity of the heart
may be stopped by the prick of a needle point; convulalons
may be similarly stopped by the action of carbonic acid on
the mucous membrane of the throat, With these facts
under consideration, we may see the vast fleld of research that
yet liea before us, the mere questions arising from the sotl.
vity of nerve cells affording an nlmost boundless subject for
inguiry. Butit is evident that we cannot locate the conters
of either sensation or motion in specific parts of the nervous

system

Profeseor 8imon Newcomb gave a deseription of t!xo pro-
cocdings to be taken by the United States in observing

THE TRANSIT OF VENUS

next December, After referring to the various methods of
observation and the difficulties pertaining to them, he said
that, about two years ago, circulars wero sent to Amerlcan
consuls in almost every part of the world where the transit
is visible, to ascertain the condition of the weather at those
points in November and Decernber, and every other source of
gimilar information was utilized.

The only satisfactory station in the southern hemisphers,
in respect to weather, was found to be Hobart Town, in Tas-
mania. But from all the other proposed scouthern stations
{lie nccounts were very bad, notably at the proposed station
at Hurd's Islands; the chances of observation there did not
exceed two tenths, The most favorable station left at the
gouth was Kerguelen Island, and that was gelected. A party
will nl¢o be landed, if practicable, at Croisette, Instead of
gending four parties to ench hemisphere, we shall gend three
to the nortl: and five to the south, to equalize the chances as
to weather, It is hoped to get complete results from two
parties in each hemisphere.

T'o each party there are detailed two officers from the Ob-
gervatory, two from the Coast Suryey, on: from the navy,
and two civilinns, Profeseors Hall and Harkness go to Ha-
Lart Town. Among them ars the celebrated astronomers
Professors Watson of Ann Arbor, Mich., and Peters of Clin-
ton, N. Y. The constitution of each party is such that in case
of disability on the part of its chief, the second officer can
take his place. Jach party will have three photographers—
a chief photographer, who must have been of long experience
in the business, an assistant who has had practice, and =
gecond assistant trained only for the occasion. Nearly all
the secoud assistants’ positions have been filled by students
or graduates of various schools and technological colleges
thronghout the country. The parties for the southern sta-
tion will sail, we expect, about June 1. These are all ready;
the photographers are to be in full practics here next week,
The northern parties will go later and not all together, The
Navy Department has furnished a ship, the Swatara, to go
to the southern stations. The longitudes of the stations will
be determined by occultations wherever telegraph communi.
cation is impracticable; but already there is such communi-
cation between Vladivostok and Hobart Town. Arrangements
are made with the governments for exchanging longitude
signals, and the prospect of the extension of cables to New
Zealand and other points gives fair hope that there will be
only a few points where occultations will be the sole resort

Major J. W. Powell read a paper on the

COLORADO OARONS,

giving an account of the progress made in the survey of the
Colorado river and its tributaries, under direction of the
Smithsonian Institution. Among other wonderfal natural
phenomens is the Grand Cafion, the most profound chasm
known on the globe. Were a hundred mountains, each as
large as Mount Washington, plucked up by the roots to the
level of the sea and tumbled into the gorze, they would not
611 it.

Perhaps the most wonderful of the topographic features
of this country are the lines of cliffs, escarpments of rock
separating upper from lower regions by bold, often vertical
and impassable barriers, hundreds or thousands of feet high
and scores or hundreds of miles in length,

—Z
Floats for Ships® Boatw.

The marine department of the London Board of Trade
have been making experiments with the boata of coasters,
and find that any old boat can be converted into an efficient
lifeboat by using air casings outside, The marine depart-
ment have for this purpose used air cylinders, which they
have specially designed, fastened outside the boat by a net.
ting; so that the boat can be used for an ordinary boat as
long as wanted, and converted into a lifeboat when occasion
requires it, The material used for these cylinders, and ap-
proved by the marine department, is & combination known as
“Clarkson’s.” It cooaists of a layer of cork about a quarter
of an inch thick between two layers of strong canvas. One
oubio foot of alr space in these cylinders will support abous
60 Ibs. The eylinders of this material are the cheapest,most
efficient, and most darable means yeot Invented for convert-
ing an old boat into & lifeboat. Mr. Clark¢on bas made the
experimental cylinders on models furnished to him by the
warine department, and is, we belleve, prepared to supply
any number demanded. Air cases to place inside lifeboals,
also made of this material, have been supplied to some of
the mail stoamers, and are much preferred by the marine
depurtment to cases of copper, iron, slue, or wood, as they
aro practieally indestruetible, are not affected by heat, and
are very light.—Nautical Magazine.

Loemons Wholesome,

When people feel the ueed of an acid, if they would let
vinegar alone, and use lemons or apples, they would feel as
well satistied, and recolve no injury, A suggestion may not
come amiss as to & good plan, when lemons are cheap in the
market, to make good lemon sirup, Press your band on the
lomon, and roll it back and forth briskly on the table to make
It squecse more easily; then prees the juice into s bowl or
tumbler—never into a tin; strain out all the seeds, as they
glve a bad taste.  Romove all the pulp from the peels, and
boil in water—a plot for a dozen pulps—to extract the acid.
A fow minutes boiling Is enough; then strain the water with
the juice of the lemons ; put & pound of white sugar to apint
of the julee; boll ten minutes, bottle it, and your lemonade
ls ready. Put a tablespoontul or two of this lemon sirap in
& glass of wator, and have a cooling, healthful drink,
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THE WHITMORE TURBINE WHEEL,

The essential featurs of the invention represented in the
annexed engravings copsists in the arrangement of tho gates,
which are placed In pairs on opposite sides of the wheel, and
80 controlled that the patrsopen sucosssively. This construe-
tion i claimed to bs much more advantageous than that in
which all the gatos are worked simultaneously to present
Iarger or smaller aportures, because an equal force is at once
applied to both sides of the wheel at the same angle, derived
from the power of a solid body of water of the full dimen-
sion of the gate opened.

The guides are socured in the usual ma
nor between the plates. The pivot bolts o
the gates, A, Fig. 1, pass up' through the up”
per plate and bave attached to them adjusta”
ble levers, B, Fig. 3, by means of set rorews,
as shown. The ends of the levers, B, are
provided with friction rollers which enter
alots or cam grooves, C, in the under side of
the cam wheel, D. The arrangement of these
cam elots is such that, by turning the wheel,
D, by means of the rack and pinion repre-
ganted, the gates numbered 1 (Fig. 8), on the
opposite sides of the whesl, will be first
opened, and pairs 2,8, and 4 will follow suc-
o salvely.

In Fig. 2, the wheel is represented without
the casing, and, as will be seen, is made in
the form of a cone. This shape, it is claimed,
adds to the strength and secures the best pos-
sible natural discharge, as it obviates down-
ward pressure.

The manufacturers inform us that the ap-
paratus is in successful operation in many lo-
calities. They state that they find that a 30
{ach wheel, under s 14 foot head, uses, with
all gates open, abont 100 inches of water, but
that with the gates half closed, requiring but
50 inches of water, the same speed is obtained,
sufficient to operate a run of burrs and the
mashinery of a gristmill. The object of the
Inrge wheel is to use the water down to ahead
of 7or 8 feet in case of drouth; and in the
instance where it has been applied, it is sta-
ted that three bushels more of grain, per hour,
are ground than was formerly done with the
overshot wheel, for which the Whitmore tur-
bins was substituted.

The gates may ba readily adjusted in caso
of leakage;and in event of one becoming ob-
structed, the rest may be closed until the dif-
ficulty can be removed. The wheel is built
as represented inourengraving in sizes under
10 inches; above this, the 'difference lies in
the position of the set screw, which is ar-
ravged in the gate instead of in the levers,
B. Each torbine, we are informed, is carefally constructed
of the best materials, under the immediats supervision of
the inventor, Mr. Titus Whitmore. For further particulars
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address the manufacturers, Messrs. N. A. Beebe & Co., Wa.
terloo, Iowa,
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Underground Tolegraph Lines.

Mr. Guarge B. Prescott states that the system of under.
ground lines In England is both extensive and well con.
structed, embracing 3,000 miles of wire and nearly 100 miles
of iron piping.

The conductors ususlly employed for underground lines
conslet of No. 18 copper wire, covered with gutta perchs to
the gags of No. 7. Inorder 1 keep the gutta percha from
the atmosphere, the exposure to which would cause it to
erack and decsy, and thus destroy the insulation, it is tarred
and then covered with linen tape and tarred aguin. The pre.

-| the chief commerecial and manufacturing towns in Eng-

paration of tar through which the gutta percha and taped

wire is drawn, is composed of ono quart of raw linseed ofl
to two gallons of Stockholm tar, and s applied warm.

The wires, when thus prepared, are cut Into lengthsof four
hundred yards, and as many ns are required to be Iaid inone
tube are made into a loose cable, and tled together with tape
nt distances of six feet apart, When the wires are drawn

into the tubes the tapes are removed and the wires permitted
to Iny loosely in the pipes.

The tubes into which the wires are drawn are cast iron
socket pipes of two, thres, aud four fnches dinmeter—the
#izo employed depending upon the number of wires to be laid

THE WHITMORE TURBINE WHEEL

down, the two inch pipe holding 25 wires; the three inch,
70 wires; and the four inch, 120 wires. The pipes are laid
down under the flagstones at an average depth of twenty
inches, and the joints are filled with lead.

The cost of laying down three inch cast iron socket pipe
for underground wires is 90 cents per yard, or $1,650 per
mile. This includes the cost of the pipe and jointing with
lead, the taking up of the pavement, putting the pipe in
place and re-paving.

The cost per wire for drawing in the pipes depends some.-
what upon the number of wires. The average cost of put-
ting 60 wires in a pipe, including jointing and all other inci-
dental work, is $280 per mile,

The cost of conducting wire for underground lines, consist-
ing of copper wire of No. 18 gage, covered with gutta percha
to No. 7 gage, taped and tarred, s 85 per mile,

The total cost per mile for rixty underground wires is
£7,080, or £117.06 per mile of wire.

The underground system in England gives comparatively
little trouble, and is more favorably regarded than the over-
house plan, the great defect in which is imperfect insula
tion.

For tunnels, copper wires, insulated with gutta perchs, and
then tarred, taped, and again tarred, are lald in a wooden
trough and attached to the wall. The trough has a cover,
conted with zine, and fastened with tie wire, instead of nalls,
to prevent injury tothe wirea.

In addition to the underground lines in the Iarge towns,
several others bave been laid down between London and

Jand.

Utilization of Certaln Ofal,

Professor A. H Church, !in & paper published in the
transactions of one of our agricultural msocieties, refers to
certaln waste rofuse matters, for the purpose of showing the
economical products that may be obtained from them. Ao
cording to this, fresh blood contains 8 per cent potential am.
mouin, 5 per cent potash, and 1 per cent phosphoric acid.
Dry blood is five times as rich. Blood may be utilized as a
manure by mixing with dry peat, or by coagulation with 8
per cent of quicklime, snd then drying, Flesh, fish, halr,
and wool are best prepared for manure by heating with

steam under pressure., Horn, whon gently roasted, may be
powdered, Glue refuse is a slimy matter, contalning in the
fresh state 1°70 per cent nitrogen, and when dry 3-8 per cent
“Trotter scutch,” n refuse of skin and halr from tanneries,
is & cheap manure, containing in the fresh state 3°58 to 7:00

per cent of potential ammonia,
Refuse hopa from brewerlos contaln whon fresh 191, and

[May o, 1874.

when dry, 4'20 per cont potentisl smmonis. They are best
addoed to compost heaps, The deposits from fermenting
liquors are always highly nitrogenous. Sugar bollers’ scum
containg both nitrogen and phosphates; the seum from beet
root sirups appears the most nitrogenous, containing when
dry 4'0 per cent potential smmonia. The liquors obtained
by “rotting” flax and hemp are nitrogenous, the solid con.
tents ylolding 2'7 to 4'0 per cent potential ammonia,

GARDNER'S IMPROVED WHEEL,

The novel form of vehicle wheel represented in our

vings 18 so constructed that, when bro.
ken or injured, any part may be easily re-
moved and replaced, or the entire device
may be taken apart and packed for ship-
ping or other purposes. By sultable
means below described, shocks and jars are, it
is claimed, prevented from coming upon the
spokes; and in fine, while a lighter and
more graceful appearance is given to the
wheel, its durability is considerably in.
creased,

Fig. 1 is a perspective view of the device,
Between the ounter tyre and the inner and
pironger tyre of iron, In placed a felly, A, of
wood, india rubber, or similar elastic mate.
rinl, in order to form a cushion between the
rims, and thus to relieve tho spokes from
phock. The latter are fastened by their out.
or screw ends into the inner rim, or may be
driven into sockets on the same. Their in.
ner ends are socketed in the Lub, which is
constructed of three sections (Fig. 2) orringe,
one central, B, and two outer ones, C, The cen-
tral ring, Fig. 3, is provided at both sides
with semicircular grooves, of which those
on one side are placed intermediately between
those of the other side, so that one half the
rpokes may be socketed on either face. The
outer rings, C, are provided with semicircu-
lar grooves corresponding exactly to those of
the central ring, embracing thereby the
spokes, and giving to them a firm support.
All the rings are placed upon a box, D, and
are firmly bound together by the screw
nuts, E,

The hub is placed overthe axle and pro-
tected against the entering of dust by suit-
able clasps or covering. Any Injured por-
tion of the wheel may be taken outand a
new plece replaced by detaching the screw
nut, E, the balance of the wheel remain.
ing unharmed, beingthus rendered still use-
fal.

For military purposes, for mounting artil-
lery, it would seem that this wheel is espe-
cially suitable. There isno shrinking or swelling, weare
informed, and the heaviness and strength may be Increased

or diminished by suitablo construction, as ciroumstances
may demand,

Patented through the Sclentific American Patent Agency,
March 24, 1874, For furtber particulars address the inven-
tor, Mr. Stephen C. Gardper, Eagleville, Tollazd county,
Conn.

Prrze vor Ax Essay ox STEEL.—The Academy of Selonces
of Berlin offers a prize of £200, payable in July, 1870, for
the best easay recording experiments an to whether changes
in the hardnoss and friability of steel are dus to chemiecal or
physical causes, or to both. Papers, in German, Latin, Eng-
lish or Fronch, are to be sent in before March, 1870,
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CREMATION FURNACE.

We alluded lsst week to thesubject of cremation, and in
the course of our article briefly referred to Professor Bru-
netti's process for reducing thebody to ashes, The large en.-
graving, which we present herewith, represents the plan de-
vised by Sir Henry Thompson, of London, which has been
practically tested under the personal superintendence of that
eminent gentleman. A cylindrical vessel, some seven feet
long by five feot in width, is arranged In connection with a
furnace, so as to be heated to about 2,000 Fah. The inner
surface of the cylinder is smooth, almost polished, and no-
thing is visible in the recoptacle but a pure almost white inte-
rior, the lining being raised to a white heat. The body, in a
metal coffin, is 1aid upon a lattice work of fire brick, and the
doors being closed, the process continues for about fifty-five
minutes, reducing the body to s mass of white ashes some
five pounds in weight. It is proposed to construct a crema-
tion house, large enough to contain two or three halls and,
soparated from them, several powerful furnaces of the above
mentioned description. The mourners are intended to as-
semble in an adjacent hall, where the usunal funeral ceremo-
nies could be conducted during the Incineration, after which
the ashes, inclosed in n suitable urn, would be taken away
by the relatives of the deceased. g

There is one drawback to cremation which the opponents of
the process will not hesitate to bring forward in the strongest
termas. We allude to the impossibility of detecting evidences
of poisoning, now found by post mortem examination, in case
such investigation be deferred until after burning. As ane-
cessary result, the opening of everybody and examination
of the vital portions would probably follow; but this would
involye considerable expense, beside arousing the powerful
opposition of the relatives of the deceased. It is very ques-
tiopable whetber the majority of mankind would be induced
to consent first to the mutilation of the remains of those
nearest to them, and then to their subsequent destruction by
fire. The impossibility of otherwise proving the existence
of foul play would be apt to Jead to crime,

The Cremation Society, which has recently been incorpo-
rated in this State, has beld a meeting and adopted a basis of
organization. It binds iteelf to perform the act of cremation
on the remains of any shareholder, provided he or she shall
exprees such a desire before death, and in case of no opposi-
tion from immediate relatives. The strictest measures will
be taken to prevent the cremation of any person who has
come to his death by any other than natural causes, and
the process will be furnished at as pear cost as possi-
ble. It is believed that the expense will be about from
$5 to $8 for each body, and the company propose to erect
buildings and farnaces, at a cost of $10,000, in the suburbs of
the city. The ashes will be at the disposal of friends or re-

Iatives, who may choose to bury or Inurn them. At the re’
cent meeting, Professor Baroard, Profeesor Seely, and other
eminent gentlemen delivered addresses in favor of the sys-
tem.

There ia little doubt but that this movement is exciting an
increasing degree of popular attention. There is a sort of
morbid fascination about it akin to that which causes a per-
son to read and calmly discuss the horrors of the dissecting
room, from which, were they palpably presented to him, he
would recoil in disgust and dismay. Cremation will doubt-
less bring forth a multitude of inventions, in the way of fur-
naces, urns, and similar parapherpalia, and perhaps corpse
cremation companiea will, in time, appear with patented p1o
cesses for incinerativg us in the quickest and cheapest man.
ner. At present, however, the movement looks very like a
grand sensation—to be talked about and argued—but to be
scouted, we fear, when its actual practice is brought home to
the masses.

L4
Tho Harduess of Minerals and Metals,

In physics, one body is said to be harder than another
when it is capable of scratching the specimen with which it
is compared, In mineralogy, in which science the hardness
is an important characteristic, ten bodies are usually taken
as points of comparison—the softest being termed 1 and the
hardest 10. These are: 1, tale; 2, gypsum; 3, carbonate of
lime; 4, fluor spar; 5, phosphate of lime; 6, felspar; 7,
quartz; 8, topaz; 9, corundum; 10, diamond. Hence, when
scientific works speak of the hardness of a body being 6, 8,
4, etc,, reference is made to the relative hardness expressed
by the list above given.

The tenacity of metals is estimated by the resistance which
wires of the same diameter experience when passed at equal
temperature through the same hole of a draw bench. The
following table gives the relative tenacity of various metals
and alloys: Steel already drawn, 100; iron already drawn,
88; brass already drawn, 77; gold at 0'875, annealed, 73;
steel annealed, 05 ; copper already drawn, 68; silver at 0°750,
annealed, 58; silver at 0'875, 54; brass annealed, 46; iron
annealed, 42; platinum annealed 88; copper annealed, 38;
fine gold annealsd, 87; fine silver annealed, 87; zinc, 34; tin,
11; lead, 4.

-
Sensitive Photo Papor,

Sensitive photo paper, which will keep for a considerable
time without deterioration in any respect, is made by Mr. H.
T. Anthony, of this city, as follows:

To thirty grains of nitrate of silver in an ounce of water,
add two grains of citric acid, After this is dissolved, add
ammonins until precipitation ceases., Then re-dissolve with
nitric acid, and leave the solution so that a small proportion

THOMPSON'S METHOD OF CREMATION,

of the precipitated citrate of silver remains. Let that set-
tle perfectly, and then add ten dropsof nitrle acld to every
two quarts of solution. Sheets of the ordinary albuminized
paper may be sensitized by floating for a minute and a half.
No trouble from bubbles. The paper s more sensitive in
printing than the ordinsry paper, and tones splendidly. The
paper is fumed in the usual way with strong ammonia. Ps-
per made in this way will be found just as white at the end
of five days as when first prepared.
e i@pr———————
Moritz HMermann von Jacobl,

We regret to hear of the death of this eminent sclentist,
which took place on March 10, at St. Petersburgh, Russia.
He was born at Potedam, Prussia: but his life was mainly
spent in Russia, where his many important discoveries in the
application of galvano-electricity to industrial purposes were
made. He constructed a short line of telegraph in St
Petersburgh in 1830,and ten years afterward his book entitled
Die Galvanoplastik, was published. He was for a long time
sssociated with Klein in the investigation of the electro-
deposition of iron, already described in these columps; and
he suggested to the Czar Nicholas the formation of a regi-
ment of galvanic engineers, to be trained in the management
of electricity. This idea was carried out, and the learned
doctor was made colonel of the galvanic regiment.

He constructed in 1834 the first electro-magnetic engine
that was anythiog more than a model, and in 1838 he unsed
it to propel a boat containing ten or twelve persons on the
Neva. She was fitted with paddle wheels, and a speed of
four miles an hour was maintained for several days. The
power was supplied by a battery on the Grove principle, of
64 platinum plates, each baving 36 square inches of sur-
face,

His labors were highly appreciated in Russis, and were
rewarded by many marks of imperial favor as well as by
wide popularity.

°
A Simple Insect Catching Device.

A writer in Les Mondes says that he ia enabled to material.
ly reduca the number of insects which prey upon the flowers
and fruits of his garden, by covering the inside of an old
tub with liquid tar,and at twilight putting a lighted lan-
tern within, leaving the whole out over night. The bugs, at-
tracted by the light, try to reach the lantern and are caught
and held fast by the tar.

DoGs As SMUGGLERS,—Large dogs, bred and trained for
the purpose, are taken across the Belgian and Swiss frontiers
and are dispatched to French territory, under cover of the
night, laden with tobacco and other colonial produce on which

& high duty is leviable in France.

—
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THE OENTENNIAL EXHIBITION.
To the People of the State of New York:

It is right that the people of the United Biaton shonld
know that the day and yesr which closed the century of
American Independence—Jaly 4,1876—will be commemorated
with ceremonies expressive of the gratitude and pride of »

nation ; and, In accordance with the nct of Congross of
June 1, 1872, which created the Board of Finsnce, the fol-
Jowing report is made over the sigoature of the Proaident of
the boaxd

The origioal law of Congress, enncted March 3§, 1871,
provided for ** the celobration of the Centennial of American
Independence by an international exhibition of the arts,
manufactures, snd natural resources of this and other ecoun.

tries, under the auspioes of the government of the United
»

And the act of June 1, 1873, fixed the capital to complete
this great commemoration at £10 000,000, which was by the
Commissioners apportioned among the several States and
Territories on the basis of population.

Of this sum the State of Pennsylvania alone, alded by a
subscription of $100,000 from the State of New Jersey, has
maised, in the form of subscriptions to the stock and by ap-
‘ from its Legislature aud the Counclls of Phila.
delphia, sbout $4,000,000, or nearly one half the amount
nocessary to insure success. Thix provision haviog been
made, designs for suitsble buildings were approved, and
other preliminary and incidental arrangements have so far
advanced as to justify an immediate commencement of the
work of construction.

The Commissioners hava appealed to the Congross of the
United Siates, on the basis of these subscriptions, appropris-
tlons, and preparations, to maintain the spirit of the two
laws above referred to, and the correspondence of the State
department with forelgn powers has induced the govern.
ments of the Netherlands, Belgium, Switzerland, Germany,
Sweden, Liberia, Ecaador, the Argentine Confederation,
Chili, Mexico, Hayti, and the Sandwich Islands, to express
their intention to participate, and they have every reason to
believe that this appesl to Congress will be generously re-
sponded to.

Sabecriptions to the stock have also been made by indi-
viduals in the States and Territories of Missouri, Illinois,
Nebraska, Montans, Indians, Nevads, Oregon, California,
Louisiana, Florida, Maryland, Ohio, Wisconsin, Michigan,
Arizona, New Jersey, Delaware, Rhode Island, Arkansas,
Alabama, New York, Virgiois, lowa, and Kansas,

Such in brief is the condition of the organization for the
international commnemorstion of the close of the century of
American Independence,

The city of Philadelphis was selected as the most fitting
locality at which to celebrate the birth of American Inde-
pendence, for the reasons:

1. That from Philadelphia the Magna Charta of human
liberty, the immortal Declaration was uttered. The build.
ings in which the convention sat remain substantially as they
were on that day; and

9. Of all the points of revolutionary interest, Philadel-
phia is the most central and accessible to the whole country.
It is the Republic's celebration of its birthday at the very
place of its birth.

The Finance Board earnestly urge their fellow coantry-
men to keep in mind the great fact that the event to be com-
memorated is the grandest and most momentous in history,
that the commemoration is to take the form of an exhibition
of the stupendous progress made by the American people in
the first hundred years of their independence, in everything
relating to the natural resources of the country and their
development, and especially its progress in those industries,
arts, and institutions which benefit mankind,

How diversified are the objects which must enterinto that
exhibition—bhow vest the buildings and the space required
to present them with full effect—are suggestions that need
only to be mentioned to bring home to every American the
colosgal magnitude of the undertaking,

Coneider for a moment the industries, products, and de-
vices necessary to nn adequate expression of the progress of
your own State, and the space that will be essentinl to their
full presentation, and you can hardly fail to perceive that
your State alone will require an area in the exhibition build-
ings and grounds equal to that occupled at Vienna by Eng-
land or France. This is trueof not less than ten of the older
States. The other twenty-seven States and ten Territories
will each of them require space in proportion,

That the stock of the Centennial Board of Finance might
be within the reach of every citizen, the Congress of the

United States fixed every share st $10, which will be repre-
sented by a bandsome steel engraved certificate, exocuted by
the Treasury Depariment of the Government, and fittingly
designed in commemorstion of the event. The bosrd in
eoliciting subseriptions to its stock feels assured that there is
& patriotic desire to render the exhibition wortby of the oc-
casion.

Notice is hereby given that checks and drafts can be ad-
dressed to the Financlal Treasurer, Frederick Fraloy,No, 904
Walnut street, Philadelphia, for any number of shares at £10
each, and certificates of stock will be promptly returned.
The International Exhibition will commence on the 19th of
April, 1876, and close on the 10tk of October, 1876,

The undersigned, Presideat of the Board of Finaace,
speaking for his colleagues, and, he believes, for the great
body of the American people, does not doubt the answer of
that people to this earnest sppesl. They are not unmindful
of the patriotic interest in the Centonnial of their own inde-
pendence, nor of the high duty of honoring it as it deserves,
Pbiladelphis, the scene of the immortal Declaration, not

only in the old hall where it was written, and whenos it was |

procisimed, but in the extensive park where the exhlbmonl
is to be held, sacred ss the resort of Washington and the
revolutionnry worthies, ins given many times her share to
the memorial. It is not her celebration—it is the nation’s.
History has simply designated that city as the spot where
the national sentiment can be bistorieally expressed.

Every othercity and State s inspired by the same gentl.
ment. Every man and woman, North and South, is stirred
by the same impulse. All the peoples of the earth are
earnest spectators and students of our progress.. The work,
therefore, is at onoe national and Internstional. It reaches
every class and every interest. It will be the most remarka.-
ble comparison and interchange of ideas and inventions, of
art and sclence, of the products of the earth, the brain, and
the hands—the most friendly and complete intercourse be.
tween the races of all countries in modern civilization. It in
impossible to believe that any portion of the American poo.
ple will hesitate to unite In what is a sacred memory and a
sacred obligation, Joux WeLsn,

President of the Centennial Board of Finance.

The March of Improvements,

The twenty-first anniversary of the London Association of
Foremen Engiveers and Draftsmen was held in that city,
March 14, Thomas Brassey, M. P, in the chair. A large
number of distinguished men, engineers and others, mem-
bers of the Associstion, were present, Sir Fdward Belcher
responded for the navy. Among other things he expressed
the belief that every captain who commands an ironclad
ought to be a thorough engineer, otherwise he cannot per-
form his duty as he ought to be able to do insuch a ship, pro- '
pelled by steam power. '
Mr. Joseph D' A. Samuds, M. P., responded for the House
of Common. He #aid:

At this moment I am only just reaching my sixtieth year,
and yet I can recollect a serles of improvements effected in
my time which probatly exceed in imporiance all the im-
provements witnessed for 600 years previously. I remember
the first steamboat which ever plied between the Tower and
Ramsgate; I remember when a boy going down to see it start
from the Tower Stairs, I remember the rise of almost every
great marine engineering establishment, and notably Iremem.
ber the first marine engine ever made by a firm now of world-
wide reputation—that of Messrs. John Penn and Sons. I
remember the first railroad ever used on our shores for the
conveyance of passepgers. I remember the first introdaction
of telegraphy, which has so completely united together in
one family the whole of these islands that you would scarcely
believe that any distance separated the most rémote and the
nearest customers with whom wehave to deal, I remember

still more the culmioating point of that particularscience to
which I have last referred, which enabled us to lay under con.-
tribution nations—no matter how distant——by passing under
the broadest ocean the means of communicating with India
and America, inabout sa briefa space of timeas we can with
our nearost neighbora,  All these circumstances have tended
to developed that great industry the heands of which are re.
presented here on this occasion—I mean engineering in a
general comprehensive sense. It isto those great inventions
which have so startled the world that we owe so much; and
yet Iam convinced that they have not reached their maturity,
but are only on the roud to increased triumphs, How important
then becomes a Society like yours, which must exercise a rapid-
ly extending influence on the future of engineering for gen-
erations to come!

Mr, Brassey said :—Well, I know when I address a body of
foremen engineers that I am speaking to one of the most intel-
ligent clagses in this country—to a class of pergons who have
contributed,perhaps more than any other,to establish the fame
and reputation of our country. In whatever direction you
look, yousee monuments of their skill, their character, and
their ability, The electric telegraph, the steam engine, the
loom of Mr, Arkwright, and other improvements, are English
inventions which have been the means of revolutionizing se-
veral great departments of industry to which the labor and in-
genuity of man are applied, and which have established the
claim of England to the pre-eminence as an englneering coun-
try. Speaking for myself as one owing so much to the invention
of railways,I think I ought to be,and I agsure you that Iam fall
of apprecintion of the mechanical genius of my countrymen,
While referrinzto railways, I would, before leaving that sub-
joct, just remark that,gren; and important ns have been the in-
ventions connected with the rallway system up to the pregent
period, we are still greatly needing a further development of
ingenulty in order to muke traveling by rallways ns safe as
wo must auxiously desire to renderit. And speakiog as a
railway director, Ican say to you, who, 1 am sure, very many
of you, possess great oapncities for invention, that if yon can
only discover n thoroughly satisfactory continuous brake,
you will confer an almost unspeakable benefit on your coun-
trymen,

I feel that, although at the present moment we are possessed
of great eminence in engineering industry, we are threatened
daily with great competition from abroad, and | am afraid
that the competition may come, not, as wo readily auticipate,
from Germavy, France, and other old countrios of the world
which command o cheaper supply of Iabor than we do, bat
possibly it may come from the United States, where, in splie
of their most costly labor, they have the means, if they only
properly adjust their tariff, to obtain raw materials better
than we do; and they have also shown the most marvelons
facilities for mechanical invention, Let us not then suffer
ourselves to be outstripped in tho race—let due provision be
made for the technical education of our workmen ; and if only

then Thave no fear of their holding their own. 1 hops fors

groat desl of ald from the Government in the direction I have
ventured to indicate; but I also feol that we in England haye
very rightly sustained the prineiplo of solf help as one of the
most considerable of our national virtues; and I find in the ex-
istence of your Institution, whiok Is intended to contribute
romething towar] the technical education of our englneers,
a manifestation of the noble principle of self.helpfalness,
e —ee

The Works at Ureusot, b

It is refreshing, in the midst of the financial difficulties of
France, and considering the unsatisfactory state of trade, to
hear of the continuous growth of the works of the Schnelder
Soclety at Creusot,

The surface now covered by ahops and other buildings
longing to the works exeoodlybo acres, and the entire .:
of the property, including mines, is 440 acres; the length of
rail Inid down at and from the works is 03 miles, of
which two thirds are double ways; the number of workmen
employed is 10,000; the steam engines are 284 in number
and 0f 12,700 horse power. The production amounts to 190,000
tuns of conl ; 180,000 tuns of pig iron ; 90,000 tuns of wrought
iron; 60,000 tuns of steel; value of the locomotives built, 100
per annum, £1,400,000; and that of other machinery,
bridges, §1,200,000. iy

The new works and extensions Iately carried out and
in contemplation consist, first, of providing an sdditional
water supply. M. Droillard, who ecarried out the former
waterworks, has planned others to bring the waters of a stream
called the Rangon to Creusot. The supply required st Creusot
is a volume of 4,000 tuns, and the Rancon is calculated to sup-
ply that quantity in the driest season,

The main conduit will be more than twelve miles in length,
and bas been planned to deliver 10,000 tuns at high water.
It will be formed of cement, wherever the contours of the
ground permit; but when the pressure surpasses fifteen or
twenty meters, cast iron pipes will be snbstituted.

New Treatment of Cancer.

Another treatment of cancer has been brought out by Dr.
Hasse, of Berlin. An account of it is given in the Medici-
nische Central Zeitung, February 18. Dr. Hasse injects, with
a hypodermic syringe, purealcohol, to which one per cent of
ether is added, not into the new growth, but around its
edges, thus obliterating, he clsims, the vessels, especially
lymphatics, which convey the infection, and causing the
atrophy of the growth itself. The pain is rather severe, bat
is much réduced by ice bage, and lasts only about two hours.
The injections are repeated every eight to fourteen days, and
have no alarming reactions. He claims striking sucesss in
carcinoma of the mammae, and in caulifiower excrescencs of
the uterus, but has failed in epithelioms of the lip, which he
attributes to the impossibility of oblitersting by this means
the large acd closely adjacent coronary artery.—Medical and

.
New Railway Signal.
MM. Lartique and Laforest have recently invented a novel
device, intended as & danger signal, which the Reoue Indus-
triclls states is now in successful use on some of the French
railroads. A whistle isarranged on the locomotive so that
it will, when once opened, continue sounding until shut by
the engineer, The same device which turns the disk signal,
g0 a8 to show the danger side, is extended to transmit & cur.
rent of electricity to a little projection between the ralils,
When the engine passes over this spot, & metallic brush
hanging between its wheels strikes on the projection and
sweeps over it, at the same time transmitting the current to
an electro-magnet which pulls the whistle open. The latter,
by continuously sonnding, warns the engineer.

Industrial Exhibition of the Franklin Inslitute.

The Franklin Institute of Philadelphia announces the cele-
bration of the fiftieth anniversary of its foundation by an
exhibition of arts and manufactures, to be held in the above
mentioned city from the 6th to the 81st of October next. The
plan is to secure as full a representation ss possible of the
mechanical improvements of the last half century, and sll
artisans, mechanics, manufacturers, and inventors are in-
vited to contribute their best productions and to compete for
the prizes which will be awarded to the most worthy. Facili-
ties will beafforded for machinery in motion. All desiring
to exhibit are requested to make early application for space,
power, ete.

Mountain and Lake Surveys In New York,==A Now
Canvas Boat,

Mr. Verplank Colvin has recently submitted 1o the legis
Inture of New York State his report for the past year of
surveying operations in connection with the Adirondack
mountain reglons. Among other results ho corrects the
hights of several of the mountain peaks. Mounts Marcy and
Melatyre, he finds, are correctly given at 5,000 feet altitade.
He reduces Mount Dix to 4 879 feet, Mount Seward to 4,348
feet, and Santanoni to 4,607 feet. He finds Mount Haystack
and Mount Skylight to be higher than heretofore reported,
and gives new measures of several other mountains of im-
portant altitude.

Mr. Colvin also gives the measures of some two hundred
new lskes, covering from forty to fifly square miles, He de-
scribes a novel portable bost used by him upon these lakes.
The boat is made of canvas, and weighs only 10 pounds 8
ounces, A new signsl, of his own invention, visible at a
great distance, was also employed by this enterprizing ex-

they have the same chance as their brethren in other countries,

plorer,
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DECISIONS OF THE COURTS.

Unltod States Clreult Court===Northern District of
Now York,
HABVESTER PATENT,~MANRL 08, TIE DODGE AND WERYENKON MANUPAQ:
TURING €0,
[In equity.~Before Woodraft, Justice,]

A latm to s reault s not, per se, patontable: nelthor oan & olufm he ko
tainod which covers avery mode or mesns by which oe 1 4
ean bo secnrod fn s harvouter 3 SSMASKILI ST M0

o mere location of an old spparatus upon n mnchine s not patent.

Ma,
It now devices are required in order to adapt an old n RIS 10 & Dew
{:::‘“{or:ho: :lh:‘mml'llllm'“. ‘n'n'n,l lum' (i':ll;qn produaces n J:Pw and bonefioinl
() B Bientable fn conne en
“%L u;;u "5:‘"' b'ut tho {’unun- Of produoing ‘l‘\'c(‘lloll ) Al Je ol
r Al SUch & chuuge bringa Into oxistence a new combination of devioes
2{?3"“""" or & now and uxetul result, the new combination Iy patent-
Tho patent will not b Infringed (o efthor oase by o 1ke chango |
» y go fn the
location of the apparatus, unless the new (Irle‘,u’whlrll adapt e to Ite
new posttion are alho used in one onse,and anleas al) the materinl oloments
of the nowly davelopod rombination nre amployed (v the other,
In ohanelog the Woeation of an AppArstas upon & machine it seems not
:(‘s mr:;mmt,-:'l:l.e“l:?' mn;':urchlnlcll ch'untu fo remder (t practicable
£8 Or the necessity of the can o
Compisinant dismiseod with costs, s SONYS S A
James 0. Parker avd D Wright for complainant,
George Harding (or defendant.

NEW BOOKS AND PUBLICATIONS.

HANDBOOK FOR THE ARTISAN, MECI!.\NIC. AND ENGINEER:
comprising the Grinding and Sharpening of Cutting
Tools, Abrasive Processes, Lapidary Work, Gem and
Glass Bograving, Varnishing and Lackering, Apparatus,
Materiuls, and Processes for Grindingand Polis ing, ete.
By Oliver Byroe,Civil Military and Mechanical Engineer,
Author of * The Practical Mstal Worker's Assistant”
eto. New Edition. Illustrated by 185 Wood Engravings.
Price $5. Philadelphia: Henry Carey Baird, 406 Wal-
nut street,

This valuable volume 18 too well known to need eulogy from ourpen,and
ourappreciation of It Is best shown by the frequency with which we have
veeasion to consnlt it pages for detalls of technieal procosses. The arti-
sun, desirons of loarning the art of finishing moetal and brass work to the
ligheat perfection, will find It a compendiom of the best modorn practice
both In thin conntry and Europe; and (ts direotions are rendorod doubly
valuable, for Intolligibi)ity and accuracy, by the profusion of excellent
ongravings with which {t fs lilustrated,

A MANUAL OF EDEOGRAPHY, or the Art of Writing by
Sound, being a Complete System of Phonetic Short
Hand, adapted to Verbatim Reporting. Philadelphia:
T. W, Evans.

This Mittle handbook gives full explanations of an admirable syntem of
stenography, one of the most useful arts which youths can devoto thelr
leisure hours to acquire.

Inventions Patented In England by Amerioans,

[Complled from the Commissloners of Patents' Journal.)
From March 27 to April 6, 1574, Inalustive.

Brerox LOADING Finz Amx,—A, Swiogle of al,, San Franoisco, Cal,
Can Braxe AND CovrrLiNg.—H. E. Marchand, Plttsburgh, Pa,
Car Burrer Axp Corrrine,.—W. H, Skidmore, Phlladelphis, Pa.
Crusmixg Ore, ¥re.—S. R, Krom, Now York clty.
CULINARY APPABATCUS.~J S. Kldd, Brooklyn,N. Y,
DRESSING MILLsTONES.—D. Larer ef al,, Pottsville, Pa,
Exnroroeser —R. M. Rose, Willlamspburgh, N, Y,
Horse Hiy Fork.—J. G. Williamu, Fellowship, N. J.
Loox.~T. W. Harrlson ef al., Bokton, aluss,
MELTING STREL.—A. C. Lewlis, Brooklyn, N, Y,
Paren Twixe.—J. B, Wortendske, Godwinyille, N.J
Prow.—w, Donnglly, Calverton, N. Y.
PrErARING FrLove.—0, F. Cook, Grand Island, Cal.
Steax Excixz.—E. Cope et al, Hamliton, Ohio.
Sreax Exoixe.—J. C. Nobles, Elmira, ¥, Y.
TRANSPORTING Casxs, —W.J. Beid, New York city.

 Becent Americaw and Soveign Latents.

Jmproved Copy Holder.

James B. Harper, St. John, Mo.—Thls invention rel 10 copy holders,
wheredy s pewspaper or wriiten sheet or strip may be held before the eyes
of & copyist or compo+itor,snd convenlently uorolled as he progresses with
his work of transcribiog or setting a typc copy.

Improved Coflin Plate.

George Brabrook, Taunton, Mass.—This invention relates to 4 novel and
usefnl construction of cofiin platss whereby they msy be not only sdapted
to receive the ususl superseription, but also to hiold the bouquet which 1s
often placed upon the top of cofling.

Improved Piano Soundinz Board.

Frederick Niederheitmann, Alx-1a-Chapelle, Prussis. —This invention re-
lates to a novel composition of matter whereby those properties of wood
which sdept It to use for the sounding boards of pfanos, gultars, and other
musical {nstruments may be p ved for an indefl period, such pre-
pared sounding boards pot only retaining thelr peculfar quality, but un-
dergoting an actusl change for the better.

Improved Mode of Propelling Street Cars.

George S Grier, Milford, Del.—This invent{on relates to the well known
plan of propelling street cirs by means of an endless chsin or rope
placed below the cars or track, and actusted by friction pulleys, sprocket
wheels, or spike wheols, over which it {s made to pass. These drive pul-
Jeys or whetls are thamselves setin motion by steam or other power sp-
plied through ordinary coanecting mechsnlem. This mode of propulsion
which has heretofore been tried and decmed Imprasticable s made, by
this Invention, casy of spplication and theroughly effcetive.

Improved Heating Ntove.

Willlam Cheltus, Paterson, N. J,—Tuis is an lmproved Leating stove, 20
constructed as to pass the air to be heosted in thin sheots between two
metallic surfaces, both of which are heatod by the passage of the hested

of combustion, 8o that the sir may be g ulckly hoated, sud so that
all, or nearly all, the heat may be extracted from the products of combus-
tion before they sre allowed to pass off futo the ehimuoy,

Improved Middlings Purifier,

George W. Delllnger, Ripon, Wis,—Tals favention consists fn the comb!
nstion, with the suction fan and case, of tho two osclllating sloves, tho top
one made smaller than be lower oue, to allow tho upward passage of Hght
particies of mALLer from the lower stove, ‘Thcae sercens will be self-clean-
1ng. 1a consequence of the lively sction of the Bour or iwiddlings on them
and thus the bruahes, knockery, ete,, used with ordiuary midditngs clean-
wre aud bolts will not bo needed,

Jmprovod Brick Machine,

Petar Harnist, Marioe, 11, ~Toere are two wixivg cylinders, which stand
side by side, and are operated by means of bevel gears from the cam shatt.
The box Into which the preparod clay Ls deliverod from the mixing cylio-
ders has u sliding bottom. A stamper (s ralsed twice at each revolution of
the catn shaft, snd drops by ils own gravity, and 1o o doing compesses

* theclay fn tho trongh, The sliding bottom (s moved (o the right and left
alternately by means of & cord und working beam, which beam oscillstes
‘oo 8 central plo. A ledge on the aliding bottom forces the clay futo the
‘moldy, aud vertfesl kalyes desoend at the right moment and cut the brick
10 the proper lopghli. Al the next moyomont of the sding bottom fo that

drection the briok s forged from the mold on the transforror, composed

~ of hinged bosrds conneoted by e rod, Wian the trausferror 1s full, it 1y
‘aurriod swiy und deporitad on the couyoyor,

Improved Mponking Tabe.

Theodore Niele, Pittaburgly, I'a ~This invention consiats of & speaking
tube (o which Is placed at the thront or noar the mouth a hingoed yalve
connected by & rod with o welght or knob, The gravity of the Istter
exortsn conatant foroe through the rod, and tends to keop the valye olosed
until overcome by a greater vountornoting power, 1y this means the alr
always finds o ready avenue of esonpa through the whistle, ‘The Indieator
{0 Tocatad with respect to the whintle no that (£ will be actusted simulta
neously with the sounding of tho alurm, and, belog raleed, thus exhibit to
viuw the proctse tube from which o signal has beon given, The openlng
of the yalve, In order to answer the oall hns the affeot of automatioally clos-
Ing tho {ndientor,

Improved Mechanicenl Movemont,

Henry O, Work, Drooklyn, N, Y., nuslgnor to Alanson Work, Providence,
1. L=The object of this Invention s to furnish a pew combination of
wheels for producing a new mechanloal moyement for the applieation of
ptoam, or for olevating and forolbg water, and for all the purposes for
which It may be adapted; and It conslsts In & disk which rotates on &
central sxis or arbor, with two gesr wheels pivoted thereon eccentri-
cally to the center, which whouls eugage or work togethoer, with each an
arm attached to the periphery thercof, or connected therawith, which
swoeop the surface of an trregular seroll eylinder,

Improved Water Wheel,

Dodge P. Blackstone, Berlin, Wis,—Thls Invention relates to lmprove-
ments o turbines; and conslste, frat, In forming & Aume or free annular
passage around the wheel, between its hub and the encloslog stationary
part io whbich the chutes are Jeeated ; socond, In the arrangement of the
gates for elosing the chutes. The latter are hollowed out on the toner
slde, leaving only a bearing surface sround the edge. They are provided
with stems which psss throogh slots In brackets of the gate-operating
frame, and on these stems are placed spiral spriogs which bear agalost the
brackets, aud are adjusted to greater or less tenslon by nuts, The bracket
slots are so formed as to allow the gates consfderable play on thelr seats
or bearipg surface,and the sprivgs take off the pressure of the head of
walter, 50 28 (o relieve the gates of muchof Lie friotion that would other
wise exist.

Improved Apparatus for Prossing Mont Sernps.

Ssmuel Booth, New York olty.—Tbls Is a tub for the pressing of ment
seraps, having a surronnding jacket encloging the tab In a space for heat.
fug It by steam, with plpes running throogh It from the orifices for the es-
cape of the fat, and projecting a little beyond tho outside of the Juoket for
discharging the fatinto the recoiving pan bolow. The press follower Is pro.
vided with holes fcr the esoape of some of the fat through it directly from
the surface of the scraps, whercon the follower nots, The ohject of the
Jacket {8 to maintain the scrapsat the proper degreo of heat for obtalning
the best results throughout the process of prossiog, and thus save conald
erable l1oss now sustained, both in the quantity of fat obtained and time
con d, In conseq of the cooling of the seraps after belng pat into
the prees.

Improved Hay and Cotton Pross,

George Mosteller, Walker, Ga.—This Invention relates generally to all
kinds of presées for buling cotton, hay, or straw, but more particularly to
such as are transported upon wheels to and throngh the field, thus enab-
ling the crop to be baled without belng transferred to (he barn.

Improved Machine for Driving Brush Handles.

Jolin Ames, Jr., Lansingburgh, N. Y.—This {nvention has for its object
to improve the construction of the machine for which letters patent No.
112,157 were granfed to same inventor August 23,1879, To the table Is at-
tached a frame, In which a plate slides up and down {n grooves, belng sctu-
ated by sultable gearing. Means are provided to lmit the downward
movement of the plate, and Insure the driving of all the handles of all the
brushes of the same lot to exactly the same polint, To the plate {s attached
a bracket, to which s secured the driver by which the handle Ia forced Into
the brush, In the taple directly beneath the drlver 1 formed a hole 1oto
which {s fitted & thimble to receive and it exsctly upon the ferrule of the
brush, and xappoit it sgalost the straln while the handle 15 being ‘driven.
To the lower side of the table, around the hole, 1s attiched 5 downwardly-
projecting tube which is slotted longitudinally, and surrounded by a col-
lar. The latter ismade with a bar paesing through the slots of the tube,
and with a rod upon ita center which fits Into the cavity of the said slotted
tube. The rod Is perforated longituiinally, and its upper end is con-
caved to receive the end of the brush haudle, and hold it exactly centered
while belog driven., From the opposite sides of the collar two cords pass
over gulde pulleys pivoted to the upper part of the frame, and carry
welghts, A small rod rasses longitudinally through the perforated rod,
and Its lower part fits Into the cavity of the slotted tube whea forced up-
ward. To the rod Is attached a cross bar, to the ends of which are at-
tached cords which pass over gulde pulleys, and also carry weligh A bolt
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Improved Shank Laster.

EAwin Campbe)), Bath, Me.~Thia Invention relates to the arrangement
of 1evors and aprings with the jawa for gripiug the edgo of the nppers,
whoreby they sre cnused to take a Arm hold, or to release (t, Ope has &
long arm projecting from outside, and the other Jaw s pivoted tof. At
the upper onds I8 & eam lever for foreing the lever ends togethor, and &
wpring I8 irraugod botween them to open them, to release the leather after
the work 18 done. A suitable distunce from the Jaws the arms are fitted
ot tho right wnd 160t hand serews, and beyond tha screw they have &
rod, parallel with the serews, to keep them parallel with each other when
stesinlng the leather, safd rod belog fastened In one arm and fitted to
alide 1o the other, The serew rod has & hapdle by which to turn It for
foroing Lo Jawn to stroteh the shank over the last, ‘The wruma are ar-
ranged o project to the right of the jaws, so that In use they extend
nlong the #olo of the 18st to earry tho operating serow and the gulds rod
out of the way, aud pormit convenient tacking of the leather,

Improved Station Indicatoer.
George A. Brown, Locke, N, ¥.—This is an improved Indlcator for indi.
eating the stations along the lne of the raflroad, #o constructed as to ad.
Just {taslf sutomatically ss the traln lesves s station,snd exhibit the pame
of the pext station. The endless belt on which the names, distances, etc,
are tnsoribed, {s provided with sultable rotsry meehsnlsn, and connecied
with a lever which projects down through the car. This leverbsa s freo
movement longitodinslly with the teack, but caunot move crosswise of the
track withoat rotating the roller In one or the other direction. Sultable
means are provided to bring the lever back to & vertical position, should it
be moved by Its Jower end striking an obstruetion. Driven Into sdjscent
tes of tho track 1s a rod which way be loeclined with respect to the track,
sod (o such s position that the lower end of the lever may striko it and may
be moved laterally to rotate the roller. One of the rods Is desfgned to be
secured to the track upon each s'de of the station, so that the indicator
may be set ax the traln leaves the station 1o elther direction.

Tmproved Clod Crusher.

Harm Feenders, Charles City, [owa.—~The object of this invention s to
furnish an lmproved clod croshlog and pulveriziog tmplement by which the
ground may be completely broken after sowling, for 'he purpose of retain.
{ng the molsture therein, It conalsts fo the arrangement of a maln fup-
portiog frame with o serfos of Iateral kolves, which arn sttacted at the
lower alde thereof to atep-shaped soats, so that each knife (s buck of and
deeper than the other, and breaks the clods by repeated concusalons with
the same fo covnection with sharp projecting edges of the seat parts,

Improved Graln Dryer,

Pardon B, Hunt, Counoll Blufls, [owa —This Invention consists in the
arranging of two oylinders so as to form a graln passage in the shape of an
inverted cone or funnel, and %o that the grain psssage will enlarge as the
grain awells, and the passage thus continue throughout to preserve the
same relative magnitude to the volume of graln,

Improved Fipe Tongs.

Anton Kotzum, New York city,~The object of this [uvention is to pro-
duce a simplo and effective pipe tongs, which may be quickly adjusted to
pipes of varfous sfzes and firmly retafned In the required width, The fnven-
tion consfats of Jaws with lever handles of the usual shape, of which one
slidens upon a pivot in a slot In the other, for agjustisg It to the width of
the pipes, and Is firmly fastened io the required position by a slotted piece
of the pivot, gulde pin, and clamplog serew,

Improved Machine tor Pressing Pantaloouns.

George F. Pond, Boston, Mass,—This Is a machine for use in forming and
pressing the bottoms of the legs of pantaloons. The base board [2 secured
Lo a support, and to the ends are sttached two standards, carrylog the
abaft, to the forward ends of which (s sttached a plate. The forward edge
of the plate 1s #0 shaped as to give the proper form to the front of the
pantaloon bottoms. Along the plate, and parallel therewith, extends &
finger, the rear end of which i= bent inward and extends along the Inner
end of the plate through a alotin the end of the shaft, and its end Is piv-
oted toalever. The forward end of the lever is notebed to recelve a pin
attached to the forming plate, and which serves as & fulerum to said lever
By tbis arrsaogement the pantaloon bottotns are stretched while being
formed and pressed. The finger {s held In place, when adjasted, by a set
screw passing In through the end of the shaft and pressing against the said
finger. The plate fs supported, while the bottoms are being pressed, by s
stand attached to the end of an arm, the other ead of which is pivoted to
the base, 50 that the #ald stand can de readily swuog back when adjusting
or forming the bottoms., One end of a spring Ia secured to the Dase, ana
1ts other end presses agalnst the sbaft to bold said sbaft and the plate In
any position fnto which it may be adjusted.

Improved Mosquite Screen.
James P. Mlller. Ridgeviile, I1l.—This lovention relates to a seif-closlng

which enters a notch i the side of the rod when pushed down keeps it
from belng ralsed by the welghts, The bolt Is held forward sgainst the
rod by a spring. To the outer end of the bolt {s attached the lower end of
s lever. Iuthe upper end of the rod Is formed s socket to recelve a steel
polnt, which is desigued to force Its way and gulde the rod through the
center of the brush, when the rod is released from the bolt and {s forced
upward by the welghts. In using the machine, the point {s Inserted In the
upper end of the rod, and the sald rod 1a forcod downward until canght and
held by the bolt., Txo brush s then lnserted In the thimble, and the lever
Is operated to release therod, which 1s forced upward by the welghts, fore-
Ingthe steel polut up through the center of the brush, The steel point
tetben detached ; the point of the brush handle Is Inserted in the socket {n
the apper end of the rod, and the driver Is lowered upon its base, so that
by forclug the driver downward the rod will be forced dJownward, the han-
ale followlng 't through the center of the brush, As the end of the handle
passes through the bruab, 1ts end fs recolved by the end of the perforated
rod, which holds It agcurately contered while belug driven.

Twproved Stock Feeder.

Levi P. Cox, Breckenridge, Mo.—The box In which the corn is placed
is formed of alats correspondingly notehed and toogued at the ends, w0
that they cannot alide laward, while they are enclosed by posts so that
they cannot ship outward, The table boueath the corn box 1s extended
out on each side, #0 ax to form, with the yertical edge pleces,a feed trough
about the corn box. Tho slats are vertioally movable within the Posts,
and may be held at any desired elevation by plos passing through the posts,
snd noder the lowest slats, In order to render the feod automatie, the
loweat slats rest upon molalllc rods, whose ends project 10 & greater or
less distance within the trough, snd are of a slze essy to be handled.
These reuder the HIUng of the slats to & higher adjustmeont very easy bya
slogle person, who ralscs one corner at & time and fixes s pin thereunder,
These rods also are moved by the noses of the anlmals In the trough, and
tend to relleve any choking or stoppage of the flow of corn.

Improved Hand Nall nnd Holt Making Tool.

Willtam Fravklin White, Orauge, Ga.~This Invention consists of a couple
of steel bars, haviog a series of round notehes (o one wide. and square
onesin the opposite side, of diflerent sizes, sald bars being Joluted together
atone end by a link, which allows the bars to closs both thelr notched
ridos together, to constitute dles of 1ho notehies In whioh to head palls and
bolts. Theeald bars are held togethor by handles at the ends opposite the
Jolnt,and & dowel pin on one entors a hole 1o the othier near the hasdlod
end, to Insure the colucidiog of the faces, The notohes are conntersunk
on one slde to form tapered beads 10 the ualls and bolts, and Sush on the
other sldes to make flut heads. One serfes (s countersunk upon one alde
of the bars, and the other upon the other side, so that the bars are not un-
duly weakened on one side, asthey otherwivo wonld be, The sald bars are
mado of steol and duly hardened, to sustaln the wear fuoldental to the
hammering up of the heads In them,

Improved Eloctrolytle Apparntus,

Evans Casselberry, St. Louis, Mo,,and Nathan H. Edgerton, Philadel-
phis, Pa—This invention consists In combining with a sultable tank or
tanks, for holding the liquid 1o be decomposed, cloctrodes having two or
more bifareated divisions, upon the surfage of which the decomposition
tokes place, lucreasing with tho inaroase of tho seid surface ubtll the total

trength of the ourrent 1s utilized,

swinging bar or frame having a netiing attached, and operated by a welght
having a double cord connection with (tat the top and bottom. The laven.
tion slso Includes & peenliar arrapgement of cranked or beat pivot rods
with the bar to which the netting s attached,whereby the bar ls supported
and the netting Kept stretebed without supplementary devices.

Tmproved Harness Makers' Clamp.

Joslah Stulth, Southold, N. Y., assignor to himself and Franels C. Landon,
of same place.—The Jaws are held together by a steel spring, the lower end
of which is secured to the stationary lower part of the hinged Jaw, and its
upper end rests agalost the outer side of the upper part of the sald hinged
Jaw. The upper part of the hinged Jaw Is drawn back, to allow the work to
be inserted and released, by an arm and strap. To the lower end of the two
jaws (s attached a horizontal bar or plate forlthe opetator to put bis foot
upon to hold the clamp erect when in gse,

Improved Hook and Clevis.

‘Willlam Warne, Huntlog Mine, Diltonton P. 0., Canads. ~The feature
which distingulsties this hook and clevis from others 1s the device for pre-
venting accldental separation of the two when they are In use. For this
purpose two alots are made through the clevis aud near the wrist. On the
sides of the hook,near the end, are formed two lugs, which, when the hook
i# turned in a cortaln position, will pass readlly through the slots, which
allows the hook and clevis to be separated.

Improved Bottom Plate for Range Chimueys.

Hawliton C. Garwood, Jersey Clty, N. J—Thls favention consists of &
pyramidal or conical elevation of the middde portion of the plate at the
bottom of a flue or chimney over a range. There Is a large passage at the
top either directly lnto the chimuey or into & pipe extending o short dis.
tance from the top and discharging tnto the flue, A valve closes aud opens
ssld passage at will, giving a more efclent means of escape for the effa.
viom, smoke, etc,, arlalog from the cooking on the range below, than s
afforded by the ordinary fiat plate with s passage {u It.

Improved Folding Clothes Horse.

Ellas Kimball, Now York elty.—This (uvention cotslsts ln the Jolated
brace bars, In combination wiih the pivoted horlzontal and vertioal bars of
tho sectlons of & clothes horse. In folding the horse, the sections are
brought parallel with each other, and the brapes of all the seotiovs are
ralsed at tho same time, which allows the harso to be folded up. Whea the

sectlons are opened out, the braces drop, or may be forced dowa fato lock
fng position, j

Improved Beeohive,

Josiah Darnes and William Barnos, Topeks, Kan.—Thix favention re.
lates to that class of beoblves provided with main and auxiliary houey
frames, and cons(ata 1o & false bottom for the maln honay trame attached
toa riser; (o a slidlog and retlcalated falss bottom ; tn puttinga strip over
the slide (o prevent waxing of the Jolnt; in & superposed and open-topped
case for the auxlilary hosey frames, and {n & detachable slide betwesn the
two sots of honey (rames, J

Improved Middlings Purifier.

James A. Stewart, Atlaots, Ga.—Tho middiings are admitted toto the
upper part of e trunk through s spout, as fast as they fall from lll‘lll::a
reels. Whtlo still In thelr loose or disintegrated state, and as ey
from one bucket o another of several attached to ab endless chal, thoy
arc acted upon by the blast of atr driven up through the machine.
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Srientific

Americi,

Tha Charge for Insertion sinder thia head s §1 a Line,

Nickel Plating—A superior, warranted

_ mods for sale and references ligen by A. Sehellor, 118
‘Forsyth Street, Now York, b Bt

Brass Plating on Zine without Battory-——

_ Tnstructions for i by A Scheller, 118 Forayth 8t 8.y

The finest Machinery Oils, combined from

‘Sporm, Tallow and Lard, ble for all ry, Are

‘now bedng farntehed to consumers at from 40 to 5 conta

per gallon, by Wm. F. Nye, New Dudford, Mass, Hin

famous Sperm Sewing Machine Ol recolvod the highest

award at tne Vienns Exposition, e G e
' : an 1 roc

do:lll‘i'll& e‘yn;'fm." ot‘ gnd\i‘;-‘ogl“‘ucnl lmpmvengnu.

L Artielen in [ron or Brass,

uola. %x‘:}fm\% contraot for a Specialty. G, K,

‘Parker, u“u'mm, &e., Nrass Founder, 110 Mulborry 8t,,

- Newark, N.J.

orizo: ¢, 0x 18, second hand, good
ordnif.' Iml? ?.l“ mlv‘o.eomnluu. £, K, P, Watson,
4 CUTSt., Now York.

our mers ean bo furnished with
n%?l:m‘;%:&“:??unnmo prices. Address L, W,
Sutton, Box 218, Jersey City, N. J.

To Investors—Wanted, by a Hardware
House In Now York, some small and usctul artiole 1n
thetr 1ine to manufacture, either on royalty or other-
wise. Addross, with full particulars, D, & Co., 8 Deek-
man St., Room 23, New York. g

Patent Sowing Machine Treadle for Snle—
Threo different kinds In use—one foot prossure makes
slxty stitehes, Tho mprovement can bo applled to any
machine. For information, send to Dr. L, Helns,
Bronswick, Ga.

Russell’s Earth Closet is the best, Rights
for U, S.and Canada for sale. Box 56, \\l’oiodbury.] N.J,

and Net Machines, please
lddhl?-k str?ft'osusjgemn & MoFarren, corner }\ll‘klt.
Lake, and South Water 8t,, Chicago, Il ; :

The best made—Portable El?nntorml' Tele-

scopes. All Sizea, W. B, Schrader, ovoken, N. J.

Patent Portable Bevel Jig Saw—State Rights
for Sale. No frames or fender posta required. For far.
ther particulars, address H. R. Baylls, No, d W. 10th
£t., Wilmington, Del, .

The “ Railroad Gazette' of April 25 and
May 2 contains {llustrated descriptions of Logomotive
Cyliaders, Pi Guldes and C ciing Iods, 10
cents per copy; $ta year. Publication Office, 7 Broad,
way, New York. 3
Models madeto order. H.B.Morris,Ithaca,N.Y.

Microscopes, Spy Glasses, Lenses. Price
List Free. McAllistor, Optiolan, 49 Nassao St., N. Y,

For Sale—Several Screw Machines of dif-

erent Sizea, cheap ; also, n second band Press. Write,
for particulars, to A, Davis, Lowell, Mass,

Removal—L, & J. W, Feuchtwanger, of 55
Cedar St., have removed to 150 Fulton St., two doors
above Church St., New York,

Chemicals, Drugs, and Minerals imported
by L. & J. W. Feuchtwangor, No.180 Fulton St ,removed
from 55 Cedar St., New York,

For, an Blast), Portable and Station.
ary. Keystore Portable Forge Co., Philadelpbia, Pa.

Steamn Whistles, Valves, and Cocks. Send
to Balley, Farrell & Co., Pittaburgh, Pa., for Catalogue.

Patent for Sale—Patent Knife, Pen and
Penholder Combined. Has pald, and will pay, large
profits. Address Patentee, Box 143, Hinsdale IN. H.

For Surface Plsners, small size, and for
Box Coraer Grooviug Machines, send to A, Davis, Low-
ell, Mass.

The “Scientific American” Office, New York,
is fitted with the Miniature Electric Telegraph. By
touching lttle buttons on the desks of the managers,
signals are sent to persons iu the various departments
of the establishment, Cheap and effective. Splendld
for shops, offices, dwelllngs, Works for any distance.
Price #5. F. C. Beach & Co,, %63 Broadway, New York,
Makers, Send for free {llustrated Catalogue.

Pattern Letters and Figures, to put on Rat-
terns of castings all sfzes, H.OW Knight Seneca Falls, N. Y
For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams, cor.of Flymouth & Jay,Brooklyn,N.Y.

All Fruit.can Tools, Kerracute,Bridgeton,N.J,

Brown's Coulyard Quarry & Contractor’s Ap-
paratus for holsting aud conveying materials by iron
cable. W, D. Audrews & Bro., 414 Water 8t,, New York.

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

Lathes, Planers, Drills, Milling and Index
Machines, Geo, B, Lincoln & Co., Hart{ord, Conn,

For Solid Wrought-iron Beams, ate,, see ad-
vertisemeat. Address Unton Iron Milly, Pittaburgh, Pa.,
for lithograph, ete.

Temples & Oilcans, Draper, Hopedale, Mass,

Hydraulic Presses and Jacks, new and sec-
opd haud, E. Lyon, 47 Grand Street, New York,

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

Small Tools and Gear Wheels for Models,
List free. Gooduow & Wightman,2 Cornnill, Biston,Me.

The French Files of Limet & Co, are pro-
Bocnced saperior to all other brands by all who use
them. Decided excellence and moderate cost have made
these goods popular, Homer Foot & Co., Sole Agents
for Ameries, 20 Platt Street, New York,

Mining, Wrecking, Pumping, Drainsge, or
Lrrigating Machinery, for sale or rent. Eee advertise-
ment, Androw's PAtent,inslde page,

Two 50 H. P. Tubular Boilers for Sale (Mil-
ler's patent) very low, if applied for soon, Will be so 4
separataly or togethior. Complete counections nnd pump.
Holske Machine Co., 279 Cherry Bireot, Now York,

Lovell's Wamily Wushing Machine, Price

$5. A porfect succoss, Warranted f{or Oyn yours. Agonts
wanted., Addroas M, ¥, Lovel), Krle, Vs,

Buy Boult's Panelin Mauldl

A ng, and Dave.
alling Mxchine. Bend for g ;culu sand ltlll,nll of work
B, C. Mach'y Co., Byttle Cronk, Mich, WBoxanm,

The best Hors s Power 1 /
Farm—Mschines for nnml;bf:.rlt"l::!"t::r(?':l‘n"n p.:;
Bawipg Wood. Lejscriptive olroulur, price, gr,,'{".-‘
A. W, Gray & Bonr, Midoletown, Vi,

Protect your Buildings—Fire and Water
proof! One cost of Glines' slate roafing patnt (s oqusl
to four of aoy other ; It 018 up all holes 1y shingle, falt,
tn or iron roofs—uever cracka nor seales ofr, stops a)l
lesks, and 18 only ¥c, a gallon ready for use, Roofs
examined, palated sud warranted, Locsl Agents want.
ed. Bend for wetimonisls, N. Y. Plate Rooting Co,,

No,.6 CedarBt, N, Y.

O ————————
Buginess and Personal.

—

Important Declgion.—The United Statos
Clremit Court hine doctdad, in favor of the Philadelphia
(Gardner) Flre Extinguisher Co,tho sult brought against
them by the Babeoek Company for alleged Infringe.
mont, dedluring the Babeook patonts Invalld, Certified
coples of the opinton of the Court ean be had of the
clerk, U, 8, Cleentt Court at Phlladeiptia, Philadaiphia
Extivgulshor Co,, 48 Walnut St,, Phlladelphia, Pa.

Prico only three dollars—The Tom Thumb
Elootrio Tolograph, A compact working Telograph ap.
paratus, for sending messagos, making magnots, the
eleotrio Hght, glying alarms, and varfous othor purposon,
Can bo put in oporation by any Iad, Inoludes battery,
Koy and wires. Noatly packed and sont to all parts of
the world on recelpt of price, ¥, O, Boach & Co,, %8
Broadway, Now York,

Engines, Bollors, Pumps, Portable Engines
Machiniaie Tools, LA, Bhoarmnn, 45 Cortlandt 8t,, N.Y,

Automatic Wire Rope R, R, conveys Conl
Oro, &o,, without Troatlo Work, No, 61 Broadway, N. Y

A, I\, Havens Lights Towns, Factories, Ho.
teln, and Dwellings with Gas, 61 Brondway, Now York,

Best Philadelphin Oak Belting and Monitor
Stitched, €. W, Aroy, Manufacturer, 801 & 803 Chorry
St Philadelphia, Pa. Sond for olrealar,

Rue's  Little Giant” Injectors, Cheapest
and Deat Boller Fesder fn the market, W, L, Chaso &
Co., 1, 05, 97 Liberty Stroot, New York,

A Superior Printing Telograph Instrument
(the Selden Patent) forprivate andahort Hnos—awardod
tho First Premium (a 8ilver Modal) at Cinotnnat! Expos
altion, 1871, for ** Best Telegraph Instrument for private
use"—1s offered for sale by the Merceht's M'f'g and Con-
struction Co., 50 Broad 8t,, New York, P, O, Box 404,

Woolen and Cotton Machinery of every de-
seription tor Sale by Tully & Wilde, 20 Platt 8t,, N Y,
Dean’s Steam Pumps, for all purposes; En.
gines, Bollers, Iron and Wood Working Machinery of
all descriptions, W, L. Chase & Co,, 88, 95, 07 Liberty
Streot, New York.

Steam Fire Engines—Philadelphia Hydrau-
e Works, Phlladelphin, Pa,

Bone Mills and Portable Grist Mills,.—Send
for Catalogue to Tully & Wilde, 20 Piatt 8t,, Now York,
Waterproof Enameled Papers—all colors—
for paneking Lard and other olly substances, Chloride of
Lime, Soda and similar Chomicals, Cartridges, Shoe Lin-
fngs, Wrapping Soaps, Smoked or Dried Moeats, and De-
slccated Vogotables, Shelf Papers, and all applications
where absorption {s to bo resisted. Samples on appll-
cation. Crump's Label Press, 75 Fulton St,, Now York.

For descriptive circulars, and terms to
Agentsof new and saleable mechanfcal novelties,addross
Tumes H. White, Newark, N, J,, Mannfacturer of Shoeet
and Cast Metal Small Waras,

Emerson’s Patent Inserted Toothed Saws,
and Baw Swage. Sco oceaslons] adyertisement on out-
slde page. Send Postal Card for Circular and Price List,
Emerson, Ford & Co., Beaver Falls, Pa,

Fine Machinery Oils.—Wae believe that E, H.
Kellogg's Spindle, Eogine, Signal and Cylinder Ofls,
nlthough coxting a little more per gallon, are really the
most feal for the ¢ er, for the reason of
durabllity snd frecdom from Injury to machinery. If
parties requiring olls will make Xnown the uses for
which they are wanted, he will not only gnarautoee sat-
lefaction, but that the goods shall prove preciscly as
represented, These olls are not only largely used and
deservedly popular throughout the United States, but
have considerable demand for export, from forelgn
manufacturers und agents.

Teleg, Inst’'s and Elect'l Mach’{;l—Cheap
Outiits for Learners. The best and cheapest Electric Ho-
tel Annunciator—Inst's for Private Lines—Gas Lightiog
Apparatus, &¢. G. W, Stockly, Scy., Cleveland, Ohlo.
Diamonds and Carbon turnea and shaped
forScientific purposes; also, Glaziers’ Diamonds manu-
fectured and reset by J. Dickinson, 6 Nassan St.,N. Y

J. C’squery as to a boiler in the shape of a
hal{ moon,and E.P. J.'s, as to a vacuum, are {ncom-
prehensible.—J. C. H. can remedy tte dampness of the
walls by using the waterproof glue described on p. 8,
vol. 35.—N, V. H. will find directions for gilding picture
frames on p. 9, vol. 80.—L. D. Is {nformed that we re-
printed the recipe for mending rubber boots on p. 23,
vol.20. Figured fabrics fade In washing because they
ure not printed In fast colors.—H 11, Jr. will find the
needed informstion as to the weight of Oywheels on pp.
177, ¥88, vol. 28.—RE. M. H. wil] find a description of ms.
king ice by means of heat on p. 248, vol, 30.—H.D. O,
will find a recipe for aquarium cewent on p. A2, vol. 28,
Water colors are finely powdered plgments made into
cakes withwax.~C. & A. will find full descriptions of
uickel platiog on pp. 157, 538, vol. 25,

J. W.Z, asks: How can I preserve eggs?
A. Egge may be preserved foravy length of time Ey ex-
cluding them from the air. One of the cleanest and
caslest methods of dolog this is to pack them with the
small end downward In clean dry salt in barrels or tubs,
and to place them In o cool and dry situation.

G, F.P, asks: 1. Why does paint in Rock-
port, Texak, change color, white paint turning almost
black In patchés? A. The effeots mentioped are
such an would be produced by the presenoce of sul.
phuretted bydrogen gas, aud It would be well to invoes-
tigate the sewerngo and drainage facilities, and any
spots where decaylng and putrescible matters might ac-
cumulate, in order to detormine whether there were any
sources of this deleterious gas, 2. Are chromos printed
on¢loth as well as on paper, and are they not more val-
uable ? Are not the bast printed on eloth? A, The
best chromon are printed on eloth, which Is more dura-
ble thao paper,

8., V. C. asks: Is aluminum non-magnetic?
Wonld 1ts presence by Indicated vy a deflection of the
peedie? A, Aluminum s nonniagnotic.

0. A. T, asks: Which kind of prussiate of
potash, white or yellow,dld I1, J. B, use in makiog hils
explosive powder? What kind of sugar s neceasary ?
A. The ingrodients are yellow prossiate of potash and
ordipary white cane sugar, They must be thoroughly
mixed togetnerin a dry state,

Q. V.nsks: 1. How can [ make good silver
Ink? A. Nitrateof sliver, 11 paria; distiilod water, 5
parts; powdered gum arable, 20 parta; carbonate of
soda, 2 parts; rolution of ammonis, 30 parts. Dissolve
the carbonate of sods, and afterwards the gum (by trit-
uration 1o & mortar) in the water, dissolve the nitrate
of silver In the smmonia snd add to the csrbonate of
poda solution. Heat gently to the botling point; the lnk,
pt first turbid, becomes clesr and vory dark. 2. What

nre docarbonized and Damnsous steel? A, Damagons
steal s steel made from an ore consisting of magnetio
OxIde of fron and sillen, by the use of charconl furnacon,
The nameIs also applied to imitations of the original
Damascun ateel, Decarbonized ateel {8 stool from whieh
A portion of the combined carbon has boen removed, 8,
lanbrocchdonding or & muzzle-loading shot gun the
safer? A, Both are dangerous {n the hands of carolens
poople, nod may be safely used with eautious handiing,

J. L. B, asks: 1. Where can full and com-
plete Information respecting the grinding, pollshing,
and mounting of spoculn be obtained? A, We relterate
that ProfessoriDraper's treatise affords the most availa
blefnformatfon on the construction of speculs. John
Hrowning's pamphlet {llustrates the method of mount-
Ing them. 2, Has Professor Henry Draper improved hils
procosses for the conatruction of glass speculs since
the publcation of Vol, XIV., 1864, of the Smithsonisn
contributions for the diftuslon of knowledge? A, No,
8. What Is tho method at present pursued by With, of
Hereford, In the construction of aflvered glass speculs
for Browning's telescopes? A, Extra thick glass fs
used to avold flexure, and Imperfect mirrors are repol
fahed, 4. Of all the methods devised for the construe-
tion of speculs, which produces the best resultsin the
shortost time ? A, The machine for local corrections
(Draper, p. 24).

0. C, nsks: 1. Why is it that people talk
and write so muoch about the Impossibility of the sun
belng a body of combustible material In o state of In-
tense heat, nlleging that, if such were s fact, It wounld
long ere thishave been consumed and have left a blank
inspace? There s no such thing as destructible mat
ter, as this allegation would seem to fmply, combustion
belng nothing more or less than the change of matter
from one form to another without destroylng one par-
ticlo of ft. A, The sun {sreslly s combustible body,
slowly burning, but {ts condensation supplies more
heat. The oxygen and hydrogen, which wili in time
form the solar aro di {sted by Its high tem-
perature. Eruptions throw these gases Into the cooler
chromorphere, they burn, and, forming water, show us
steam lines in the spectrogcope. 2. Asthe attraction
of the sun is suflicient to hold all this mstter within its
Ilmits, how can this destruction of the sun take place?
A. A velocity of 830 miles per second 18 suflicient to
carry cjected material clear of the sun's sttractlon.
The observed velocity of projection Is 500 miles. Stars,
therefore, are in constant interchange of miesiles.

J. A. asks: 1. What is the formula for find-
jug the area of o lune whenithe width of the lune and
the respective diameters of the two curves forming the
lune are glven? A, Draw the chord corresponding to
tuo two arcs of the lune; then multiply half of each arc
by 1ts radius, and subtract the least product (the area of
the least circular sector) from the greatest. There.
mainder Is the area of the June. 2. Can you tell me of
some of the double stars? A. A few double stars are:
Gamma Leonis,orange and green yellow ; Delta Coro,
yellow and purple; Gamma Virginis, white and yellow;
Zeta Ursae Majoris, white and green ; Jota Bootis, triple;
Pl Bootis; Epsilon Bootis; X3 Bootis, orange and purple;
Mu Bootis, yellow and Wlac; Della Serpentis, Zeta Coro
ne, white and blue; Zpsilon Lyre, multiple; Beta
Cygni, yellow and blue. All double stars, nebule, and
clusters are marked in Proctor's * Atlas,” price $2.50.

N. B.says: 1. I have a 2 inches achromatic
object glass of 80 fnches foous, with which I wish te
construct a telescope. What size of eyeplece, and of
what focus, should Iusc? What power would such &
glass have? A. Use a Huyghenlan, or negative eye-
plece, field lens about half an Inch diameter, X inch fo

cus, the eye lens i Inch diameter and ¥ Inch foous, both
lenses plano-conyex, plane side next the eye. The eye
lens is placed Its own jocal length within the focus of
the field lens, that s, they are half an inch apart. An
equivalent single lens would dbe half the focus of the
field lens or ] inch focus; therefore 30 Inches+] inch=80,
the magnifying power of the eyeplece. 2. What Is the
difference (in construction) between & terrestrial and a
celestial eyepl for a tel ? A. The terrostrial
evepiece is provided with two additfonallenses, to ercet
the image.

H. L. C. asks: Can I make a telescope, of
sufficient power to show Jupiter's moons and Saturn’s
rings, with a double concave lens, 4 inches diameter and
of 6inches focua, and ! meniscus lens, 4 inches Ia diam-
eter and of 6 loches focus? 1 have a double concave
lens, 2 Inches In dismeter and of 8 (nohes focus, snd a
meniscus of the same size and focus; they are from a
magic lantern. Ialso have a double concave, ¥ lneh In
diameter ana of 13 inches focus, and 1 donble concare
lens, ¥ Inch dismeter and of 11inch focus, Would these
lenses do better for a telescope or for a microscope ?
A. Yourlenses will not aunswer, {f your desoription Is
correct, A tolerable two inch achromatic object glass
costs #1.50, and 8 useful microscope, $6.00. Kither wounld
be preferable to a chance combination of cheap lenses,

0. B. asks: 1. What advantage, if any, have
the rotary engines over the ordinary piston engine, and
why are they not In wore general use? What Is the
principal objection to them ? A. We have seeni 0o ac-
counts of thorough tests of rotary cagioes, and there
fore cannot give s decided opinion upon their advan.
tagos. 2. Suppose the wheel of a rotary engine to bave
% of asquare inch effective pressure, and (ts mean dis
tance from ceater of shaft to be 1% Ioches, It belng un.
der continual pressure ; how will It compare with & pls.
ton engine having the same area of piston and a stroke
of 8% inches under the same amount of pressure, s -
king the same number of revolutions? Would such an
engino be worth bothering one's brain over provided
that, for cheapness of conatruction, simplicity, and du-
rability, it will compare favorably with the plston en.
ginenow inuso? A.If you can bulld such ao engine,
{t will be worth your while to expertment. 5. How wil)
gan do as s substitute for steam in experimenting on a
small neale? A, It in used in several forms of en.
gloes.

B. F. M, asks: I. How can 1 protect iron
which Is continually in salt watoer from dirt and barna.
plon? Lhave trisd soveral paints now in market, but
find that they all fall to keep the fron or weod free, A,
The paint must be constantly rencwod. 2, How oan
pitoh or tar boreduced so su to make & paint, Lo ba used
cold? A, With turpentine, we belleve, 8, Howoan I
reduce copper to the fineness of four? Can It be done
withiaclds? A, By heating the copper [nan Atmosphers
of hydrogen, 4. ls the Solence Record composud of the
coplos of the SOIEXTIFIO ANERICAN? A, No, b, How
much will {1t cost to haye 1 year's copy of the Borexririo
AMENIOAN bound? A, In ¢ne volume, $2; in two vol,
nmen, #3.

J, H, P. agks: Can alr brakes be applied to
s traln of cara {f the ongine I8 Joose, or cun they be
applied without the power of thoepgine? A, Lusome
arrapgements they can only bo spplied from the engine;

{n others, they can be mansged en each car, indopon.
dently of all the rost.

C. A.J, says: I have a onllar about g
deop that I eannot keop the water out of, and
1o tell me how and with what I oan cement it ¢
dry. The collar I8 dog ln stifFred oloy, In wislled up
brick § inch wall, Iafd In Loufaville, Ky., coment ;
floor had camont spread upon It an inch thick, with one
course of briok latd upon It, and then woll grouted wi
cement, A, The renson the water 18 forced |
collnr, notwithatanding the oxteaordlndry pi

¥ou have taken to prevent It, (n becsuss of the exterfor
pressure the former fs subjected to, In bolng confined fn
the clay wurrounding thefr foundstions and rging
around the house to w hiead equal to the depth of the
cellar. If you remove thls pressure and point up the
breaks, you are vory likely to overcome the difeulty
To do this, excavate & trench outnide the walls, down A
deep ns the foundations will allow without undermiing
them, and 11 {n with etoue of all azes up to 18 (nchen
dlameter for about 2 feot fn depth and 18inoles out from
thehouse; then refill with the earth excavated, tuking
the precaution to placo gravel or small stones sgaingt
the wall all the way tp forn few Inchon out, Xow,from
thislower deposit of stone, provide one or more dralns
leading away from the house and dlscharglng ata lower
level. These dralns may be also made of atone like the
one around the houso, and to prevent tholr belng Niled
up withdirt some straw or carpenter's shavings may by
Intd over the stones. In thismanner the outward preas-
ure may be removed; and If, when the trench s open, s
cout of cemont bo put ou the outalde of the founda-
tionk n additfon, then tho prospect ,of a dry cellar may
be reasonably Indulged.

A.B. F. asks: Howmany cubic feetof wa-
ter dixplacement doos the United States government al
low per tun forriver steambonts, and for ssiling vessols?
A. About 86 feet,

O. N. E. asks: 1, What is the best battery
forsllver plating ? A. Danlell's coustant battery Is'a
good one. 2. How can an old broken graphite crucible
be made over Into & new one? A. Powder fine, mix
wilh water into a paste, mold, and dry or bake. 8. How
can commercial zine bo purified so as to make snltabls
zincs for a battery? A, Zinc can be purified by disti].
latlon. 4, How much pure siiver by welght I8 there in-
the United States dollar? A A sllver dollar welghs 4123
grains, and contafos 900 parts of pure sllver fn 1,000;
therefore 5 of 412 § gralns will glve the pure siver by
welght in s dollar=871} grains. As to your other ques-
tion,send to D. Van Nostraud for a eatalogue,

J. W. B. asks: How can I d a doubls
convex lens sccurately round, with s bevel on each side,
to Nit any sfzed frame? It lsnow done by hand. Can it
bedone by machine? A. Yes, by aniron wheel fod with
snnd and water, or A traversing emery wheel., Glass
disks are cut out by a rotating vertical metal tube, fed
with emery and water.

J. K, says: It is generally considered by
sclentific men that the sun 1s a body which emits heat ax
well as light. Now {f the sun {s a hot body, why are not
the upperstrata of the atmosphere heated to & bigher
degree of temperature than near the surface of the
earth? According to the laws ;of heat, it decresses as
thesquare of the distance Increases: and by thls law
the upper strata of the atmosphere would be warmer
than near the earth, which we know is not the case.
Agaln, the annual mean average temperature of the
earth In the warmest parts {& 90°, The ecarth {s 93.000,-
000 miles, and Mercury 58,000,00 ' miles from the sun. The
square of the earth’s distance Is more than six times
that of Mercury, nearly 6% times, which would make
the temperature of Mercury 607°5=. 1t seems to me that
Mercury must be in a state of fusion. I would like to
know why {tiscolder as we ascend above the sea level
for adistanco of fivemiles, if the sun s a hot body ? Is
not the heat which we derive from the sun csused by
friction of the rays of light paseing through ourstmo-
sphere? A, Thesun's rays are hotter st great cleva-
tions, but they pass through the alr without warming it
until absorbed and radiated trom the suriace. The
squeous vapor acts as hot house glass, preveoting radi-
ation,

M.J. T.—Inreply to the answer given to
W. M. W., which wasto the efirct that the end of the
siphon that discharges the liquld should be on a lower
level than the end into which it Isdrawn, M, J. T.says:
“1 have always supposed that s siphon would draw wa-
tertoa level with tho shortest leg. Idon't see that it
makes any diflerence which Is the longest, or whether
they are both of o length (oron a Jevel). A, M.T.J.
Is substantially correct. The llquld will run 80 loog as
the discharge end of the siphon {s below the level of
the liquid,

W. R, B. asks: How is danger to the eye
by burning prevented In looking at the sun with s pow-
erful tel pe? The eyepl sun glass will ot prevent
the heat. Isit done by a dlaphragm over the object
glass,orhow 7 Of what kind of glass s the sun glass
made? Could not a large non-achromatic lens be con-
nected by a small overcorrected lens pisced near the
focus of the Iarge lena? A A solar eyeplece way be msde
thus : Attach a short tube, which fits your eyepiece, at
right aogles to another which fits tbe eyeplece tube.
Plsce a1 loch plano-convex Jons so that the center of
the plane side forms au angle of §5* with the center of
olther tube. Ten per cent of ¢ho solar lght and heat
will then be reflected up Lo . oyepiece, snd % per cent
will pass out of the lens. A diaphragm over the objec-
tive may be used. Two sun glasses shiould be used to-
gether, n clarotand a green one, The sun's Image may
be recelved upon & white shoet of paper with the full
aperture,

J. M. D.says: 1. We find in Ray's ** As.
tronomy,"” Chapter V : “If we would use a higher magnl.
fylog power,we must find some way 1o Increaso the lghty
In the telescope this s done by enlarging the objeot
@lase."” 1Inconstruoting a cheap home made telotcope
would not a cosmorama lens, 5 inches (n diameoter and
of T2inches focus, be a higher magnifylug power and
give more satisfaction for sstronomical purposes than
an schromatio lens 2 inches In diameter and of 30 (uches
focus? A. No,unless it were %0 feet focus. It would
then boar a power of 190 only, 3, What Is spheriosl
aborration? A, Each zoneof a sphorion) lens has a dif-
foront foonl plane, tho outer zones having the shortest
foous, 0, Is the sowing machive an American oran
English tnyention? A, Ameriean, Howo took his frst
maohine to London,

X. X, 0. anks: Can you tell me of any com-
Binations of chemicals thaf will romove the reddish cast
of hemlook solo leather and give It the appearance of
onk tanning? A, Try a noutral solution of perchloride
of fron,

R, H. W, A asks: 1, Can 1 uge foil from
ohowing tobacco forconting s Loyden Jar? A. Yes, 4.
Ploaso mo a recipo for » oement for fastoning glass to
motal. A, Motals may bo wade to sdhere to glans by a
cement composed of powdered litharge 2 parts, white

load 1 part, bolled Hnseed oil ¥ parts, mixod with 1 part
of copal yarnish toa thick paste,
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Q. E. K. Jr. says: In answer to E.D. E,
YOU say that the earth turns on its axis 365 times In 565
days. Isupposed that ftonly tarned 364 times, the solar
day belog not a revolution of the earth once on {ts axis,
but the return of the son to a given merldian, which |
think Is less by about four minutes than s eomplete re-
volution (or sidereal day) onaccount of the enward mo-
ton ol the earth in its orbit, which would necessarily
meke one day Ina year If the earth did not turm on Its
acisatsll. Am Inotright? A, Tho tropical year, or
interval befween Lwo successive passages of the sun
through the moean vernal equinoX, oquals 865' 24222 mean
solar days, or 566:142¢2 sldereal days,

F. W, B, asks: 1, What chemical reaction
takes place between carbolie acld and fodine, when they
are mixed fn solution ? A, Little If any chemioal ao:
tion. The ledine colors the carbollo nold a dark reddial
brown color, 2, Is{t known whother the action of oar:
bolle ueld on fodine wounld produce such a chauge In tho
fodino as would alter the therapontio action on the sys:
tem ? A, No.

J. H, B, nsks: Can a man lift more with a
ropo overn large pulley than with ope overasmall pul
loy ? A, In the caseof a stiffrope, yes. It s harder to
bond a stift rope overa small pulley than over alarge
one,

F. A, says: I am told that the coins of the
United States for one particular year are at present very
scarce and valuable. Wil you please tell me what year
that s, and also what are tho several present values
ot silver dollars of 1796 and 179 ? A. Dollars of 1804,
but three known. Dollars of 17, veryscarce. The rest
are caslly procared at & small prem!iam, If at all rubbed
orindented. Nodollars were coined from 1506 Lo 1883,
Half dollars of 1504, but one known. Of 1797, very rare.
None colned from 1796 to 1500, or In 1816. Quarter dol-
lars of 1533 and 1577, very rare. Colned irregularly un-
ti11831. Dimes: Very rare for the four following years,
varied in the order of thelr rarity: 1804,1797, 1802, 1808,
Coined yearly from 1527, Half dimes of 1502, but three
known. Of 19 and 1803, very scarce. Nomne colned
from 1506 to 1838. Three cent pleces of 1555, very scarce,
Centa of 1999, 1799, and 180, very rare. Colned yearly
from 1799, except tn 1515, Half cents of 1796, rure. Not
coined In a regular series. But few of the gold ploces
are very rare. The quarter eagle of 1797 {8 most valua-
ble.

J. P, R, asks: How much power has an en-
gine,l nch bore x 2 inches stroke, runniogat i revoln«
tions per minute ? How large a bofler should I have,
and what kind of metal wouldbe best? A, See article
entitled * Indicating Steam Engines,” in Somxrtivio
AMEntoax for January 81, 1874, Allow about 20 square
feet of heating surface for & horse power. Ycu can
make the botler of copper or sheet or oast fron, which-
ever Is most convenfent,

1. 8. 8. asks: How thick should a cast lead
sphere of 36 iuches diameter be to stand s pressure of
35 1bs. to tlLe squareinch? How thick one of 80 inches
dlameter? A, For the sphere, the bursting pressure s
equal to the product of the tepacity of the material
multiplied by the thickuess,and divided by the diame-
ter. For a cylinder, the bursting pressure i{s equal to
the product of the first two terms, divided by the radius
of the cylinder. From these rules you can find the ne-
cessary thickness.

W. D. G. asks: Why is it that in the block
and tackle every sdaitional pulley (tbhe pulleys betlngall
of ope size) gives an Increase of power? A. It is not
true that every additional pulley incresses the power,
but it tends to Inciease the space over which the force
acts in overcoming a given resistance; 5o that the same
force can overcome more resistance, but requires s
longer time. Tous the power developed, which is com-
posed of force or pressure exerted over s distance, re-
mains the same.

X.Y.Z asks: 1. How can I make & small
crucible ? A. With fire clay, or a wixture of fire clay
and plumbsgo. Your best plan will be to buy one. 2.
What Is laminated steel ? A. It Is o mixture of steel and

diameter <
fron. B.hwﬂu chord of one minute? A.No.

2 : Why is it that, after ing &
mlo!h%.‘:r?iu. the_ dirt will Bok mmm
poctly ss before? AL It will, If moistened and rammed.

rrect to ‘the
ng'une'n&o:hp?-m. x?'mm‘h:-m:}-iu

about 5,533 tuos.

G. McK, nsks: 1, How can | mend sa:
dranltc cylinder that bas & very fine fawinit? I
notsee the crack whea [ have no pressure on it, A. Pos-
#ibly you can secare s pateh with bolts, and braze the
Jolnt, 2. Whnat s the best preparation for putiiug on
# rope that bas Lo ruo on or wrap around s small pulley
under water, 50 a8 Lo make the rope last? A. Tar.

J. V. says: 1, Wehave a boiler of 40 inch-
ucnnu:.,a feet long, with two flaes of 18 Inches df-
ameter. What should ba the alze of stack to fusure the
best draft? We have 1§ square feet grate surface.
Woald that be enough to burn sswdast, provided the
draft were strong esough? A, Make the ares of obim-
ney from ¥ to 1:10ares of grate, 3. Which saw will cut
the easler for both hard and soft wood, the one which
18 swaged suffictently for clearance, or one In which the
teeth sre sprung fer set? A, This Is & question be-
tween rival manofacturers. It can readily be deter.
wined by expertiient. 3. How can [ make the most do.
rable friction wheel, for the feed of & cireularsaw ? A,
Probably cast lron will be as suftable ss anything.

_B. L. says: 1. Some of our steambont
mEanm nr;hoc when rooning, and others keap
quite cool. What sre the canse and remedy ? A. It 1s
Lecauso of lmproper deslgn (0 the bollers, or on aceount
of undaly forcing the fires, 2. Is there anything I can
put on ploe plack to make it freproof or incombustibler
A. There areseveral varfeties of palut that are sald to
make wood fireproof.

. B, : 1 have some young ever n
U"L gn“ u}-r some walnot ('nn. t they do not
thrive. Can you tell me the reason 7 A. The reason e
that the walnuts shade the evergreens and deprive thelr
raots of proper nourishment. As anantidote, remove
Lo trees where eaoh may have sbundauce of alr, light,
and rool space.

F. H. H. asks: Why does water form an ex-
caption 10 the law of conlrection by cold? What are
Yhe principles of It expansion when tarniog to lee 7 A.
Cue volume of water sl §1¢ gives 1102 of fco at the
e tempurature, There s then an Increase of one
tenth of the voluwe lu passlug from the liquid to the
solid condition, tbe temperature romalnlng the same,
Bat previoudly fxing thamselves rigidly 1o certaln po-
Miglons ko 0s 10 form erysials of lce, the particles of
water (ake up relative positions wilh regard Lo one ab-

A. T, R, asks: What is the principle on
Which the GIffard injector works? A. The steam Im-
parta saficient veloclity to the water with which It
Comes In contact to overcome the reslstance oftered by
the prosaure within the boller.

Z, 7. ngks: 1. What is the coloring matter
Of the Jeaves of plants? A. The coloring matters of
fowers are referred to three distinet substances by cer-
tnin cheminty, one of which Is a blne or rowe color, while
the other two are yellow. The former 1s produced byn
compound which has been termed cyanin, Cyaninmay
be obtalned from the petals of the violet or of the fris,
To the yellow matter which s fosoluble in water the
namoof xanthine Is glven, and to the yellow matter
which I8 woluble, the name of xantheine, Bee article
" Chromatology," Quarterity Journal qof Sclence, 1873,
2, Aro not the metals of the highest specific Rravity the
sonrcest, and [a not this cansed by thefr sinking neartho
contor of earth when the earth was in {ts molten atate?
A, The rare metals, which are also noble metals, are of
Rroat spoolfic. gravity, and many geologlsts bave sup.
poned that this had a close connection with their slighy
diffasion, Butlt is atheory difficult of satisfactory de-
monatration,

J. C. M. asks: 1. How are the salts of nickel
And ammonia used for plating? A.See pp. 91,199, vol.29
2. How 1s woodstained in fmitation of ebony ? A.Steep
the wood for two or three days In lukewarm water, In
which a little alum has been dissolved: then put s hand-
ful of logwood, cut amall, into a pint of water, and
boll It down to less than half & pint, If s little indigo
s added, the color will be more beautifal. Spread a
Iayer of this liquor quite hot on the wood with a pen-
cll, which will give it a violet color. When ftis dry,
spread on another layer, dryitagain, and glveita third;
then boll verdigris at discretion in {ts own vinegar, and
sproad a layer of it on the wood; when It s dry, rub it
with a brush, snd then with olled chamofs skin. 3.
What (s your price for binding two volumes (In one
book) of the SBCIENTIFIO AMERIOAN? A. Two dollars

.

W. T. says (in reply to J. H. P, who says:
Astronomers tell us that the ecarth for ages past has
been gradually cooling, but the glacial theory necesst
tates the bellef that the earth was once much colder
than It fsat present. Has any attempt been made to
reconctle the two theorfes?): Allow me to answer this
question, Sucb an attempt has been made, and,{t seems,
very successfully, by the celebrated geologist Oscar Von
Heer. Astronomers tell us that the sun, with the earth
and the other planets, Is steadlly progressing in space,
moving i a vory long perfod around Its central body,
very probably the star Alpha Centauri. It is almost
certain that matteris not equally distributed in space,
and that there are reglons of the heavens where there
are more celestial bodles in one glven space than an-
other, and consequently these regions are warmer
from the heat coming forth from the stars, which sll are
surrounded by glowing gases, as the spectroscope
proves. Butintheregions in which they are less abun-
dant, the temporature s colder. O. Von Heer now sug-
gests that formerly,especially during the eocene perfod,
the sun (with the earth) was In a region thronged with
stars, and therefore the elimate on earth was warmer
thanit s now; and by gradually progressing to other re-
glona, the climate became colder and colder, until the
lowest temperature was reached in the glacial perlod,
and that it moves now to regions thatare warmeragain,
It s my opinion that the earth’s heat has not affected is
climate since the end of the jurassic perfodat least,and
perhaps very much earlier.”

J. L. R. says, in answer to F. 0. C. H,, who
asked how to put a patess on & boller with bolts 50 as
nottoleak: “I put one on a boller about two months
ago, and it doesnot leak and aever will. The patch was
24 bolts long and 4 wide, over where the sheets were riv-
eted. The inside sheet was cracked from one hole to
the other for that length. Proceed as follows: Punch
or drill yourholes and it the pateh to the boller ; make
the holes tofit well for % bolts 1) loches long, with
heads of 1inch, made solld, and good threads, FPut 4
rounds of candle wick with stifi white lead round each
boltand draw it tight. In putting the bolts In, have the
heads square with the boller, and hold them s0; be sure
not to let them turn. After screwing on the nats, ham-
mer the heads down hard and screw agaln, also hammer
the pstch after {tis screwed tight, Caulk the same as a
new bofler. It may leak & little before you get up steam;
but when you get 301bs., and your engine started, 1t will
be tightsnd will stsy so."

M.Y.R.says that P.and G.G.can makea
favistble ink, that will appear upon the spplication of
waler, by dissolving powdered alum in the juloe of &
lemon; the density of the luk Is procured by the amount
of alum used, but half & teaspoonful to the julce of
onelemon i enough.

C.D. 8. saystoJ. H, P,, who asks if any
attempt has been made to reconcile the glacial theory
with the theory that the earth was once In & molten
state : The reason assigned by Denton for the change of
climate which caused the glacial epoch [Is that the axis
of the earth may not have had the same lnclination to
the plane of 1ts orbit durlng the glacial epoch as at
present ; at the early stage of the earth's existence, vol-
eanie action must have been much more frequont and
powerful than st present, and this voleaulo sotion may
have cansed an upheaval at some polat of the surface,
sccompanied by s correspouding depresalon at an oppo-
#ite polnt, which would be suffielont to alter the ]

F, A. R, says, in reply to P.s query as to
bydrogen : Probably your zine Is too pure; sometimes
wo are compelled to use yery pure zine and sulphurie
acld, and then the hydrogen will come o1t veryslowly,
the pure zine reslsting the action of the sulphuric acid,
By adding a few drops of chloride of platinum, how
ever,the hydrogen will be produced very quickly, and
probably sulphate of copper would be just as well for
your purposss as ahloride of platinum.

W. 8. X. says, in anawer to J. H, D., who
aski how 1o roverse an englne: First make amarkon
tho stde of tho eccontrlo, noar tho shaft, with a seribe
or small chigel; mako a corresponding mark on the
shaft at the same point,then place one point of a palr of
calipors on the mark on the shaft, and with the other
point find the centorof the shaft on the oppouite side,
Then, with a soribe, mark this pofut also, Now nnserow
the ecoontrio and move It around fn the direction In
which the engloe (s Intended to run, until the mark on
the eccentric comen Into line with the second mark on
tho shaft;then make the eccontric fast, and the engine
will run In the opposite direction. It does not make
any difterence In what direction the crank In when the
cccentrie v moved.

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

A.M. G.—No. 1 1s oxide of fron: No. 2, quartzose
rock.

W.N.L~These two specimens are fron pyrites.

J. W. Z,—No. 1 1s clay lronstone; No.?2, sndstone
Impregnated with oxide of iron ; No. 3, the same as No,
2; No.4,brown ocher, s clay colored with oxide of iron,
This might be of service as a pigment.

M. D. W.—This material s shale.

J.P.M.—Thisls an Jmpure elay.

C.J. H—The specimen sent Is limestone. Inanswer
to your other question: We know of no such process,
but you can experiment.

G.W.S8.—The sample Is an impure sllicato of alumina,

G. & W.—One of theso specimens s a fosall bone,and
the other argentiferous galena, Thesubscription price
of this journal {s $3 per annum, o all parts of the Unl-
ted States.

W.R. Jr.—Your specimen {s an alloy consisting of
copper and zine, In other words, brass. It Is possible
that o plece of brassmay have accldentally fallen Into
the stamp copper. Native brass hos not as yet been
found.

M. R. asks: 1. How are sewing machines
Japanned, what ingredientsare ased, and how are thoy
applied ?—0. 8. asks : If 2,000 foct of § Inch lron pipe 1s
supplied by a pump driven by 24 horse power, will it be
anyadvantage to attach a similar pump, driven by 18
horse power,at the other extromity of the maln plpe,
{n throwing water from a hydrant placedin the center?
If so, what?—J, C. C. asks: After belng drowned, how
long will a person lie nnder water before ho will rise ?
Is there any difference fo the time between fresh and
salt water? What is the causo of the rising? If It be
gas, what produces {t? What s the theory of firlng
cannons over the water where(t {8 supposed that a per-
son has been drowned?—E. H, K, asks: In the drive
wheel of the locomotive engine, where does natural
philosophy place the fulcrum, the power and the welght
respectively ?—E. C. B, asks: What dojewell2rs use for
cleaning dlamonds? Isits solution of arsesic or pot-
sah?—J. A. McC. Jr.says: Take a tube,3-16inchin di-
ameter, of any length, andcat & roond plece of paste-
board 2 Incher In diameter. Make a hole In the center
of the board, and lasert one end of the tobde in the hole:

then cutaround plece of paper of the same size as the
pastedboard ; place It on the pastebosrd, and the other
ond of the tube In the mouth, and the strongest lnngs
cannot blow the paper off. Wil you give me the phil-
osophy of (LD, says: | see I the Sciexrtirio ANzn-
ICAN thal Dr, Brown Séquard advises people to cultl.
vate the use of the left hand and left side of the body,
thus exerciniog theleft lobe of the brain, tescking It to
think, He recommonds learning 1o write with the left
hand, Can any of the resders of the SOIENTIFIO ANER-
10AX give directions for the proper holding of the pen
sud the proper slope of the writing In left-handed pen-
manship ?

Of gravity tosuch an exteat as 1o change the Inolins.
tlon of the earth’s axis to the plane of (s orbit, As
there 1s no traco of glaclal asction within the troples,
some geologists contend that the part of thenorthern
Bemisphere on which traces of glacial sotion are found
may have oocupled a posiiion woalogous Lo the poles of
tho earth at present. Fors fulland satiafactory expla
mallon of this snd many olher polots, read Benton's
" Lactures on Geology lu Amoriea,”

B, T.says, inreply to H. C, R, who anks
for x plan for an apron for & double ended forry boat :
"1 he Arst engloe L ever handled was on suoh & boat on
the Oblo river, and the tWo sprons were hung 10 the
bow and stern decks,moch as a barn door 1s hang, with
the diffaronce that the battens were of Sxd timber nod
M et long. The apron was 10 feet long. The spron
bosrds were bolted to under side of tUmbers, and loog
fron hinges were bolted 1o apron and deck, This method
throws the timbers near each side of the boat, out of
the way of teams ; and & large clevis on deek, looplng
over end of timbers, secured the apron up when eross-
ing. Onnearingabore, the clevis was dropped off, Jet-
tog the apron fall onshore. The steoring oar had a pin
fast In (ts balance center, and & hole in the outboard of
either apron Lo rocelve it, 50 that Doth ends of the boat
could go ahesd.”

O, 8. says that J. H. P. ean cure the gapes
10 Wis chickens by taking & sUR horsebalr, some elght
luches long, making s loop of It, putting It down the
ohleken's throat, and withdrawing It quickly, two or

othar, ln which they oocupy & larger volume.

three times, for as many days, This Is & sure cbre.

COMMUNICATIONS RECEIVED,

The Editor of the BOIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-
colpt of origioal papers and contributions
upon the following wubjeets:

On Steam Boller Explosions, By \W. M. D,

On the Attraction of the Sun and the Earth,
By A. D, and by A .

On a Problem, ote. By G, W, B,

On an Aurora visible in Michigan, By
B. 1§,

On Proventing Sealo in Bollers,

Onthe Beech Blight, By D, B R.

On the Chameleon, By H. A, H. G,

On the Philosopher’s Hunt, By T. H. C.

On & Double Lamb, By J, . P,

On some Useful Reclpes. By C. B, L.

Also enquiries and snswers from the follow-
Ing:
T.OD—E P Jdod. DS G, N.-D. V.
Correspondenta tu different parts of the country aak !
Who makes back rests for holding lumber In & lathe ?
Who sells small brick-making machines? Who sells

By C.LE.

Inth-splitting machined 7 Who mekes artostan well bor

tng wachinery ? Makers of the above articler will prob-
ably nromote thelr Interests by advertfsing, in reply,in
the SOIRNTIFIO AMERIOAN.

Several correspondents request us to publish replies
to thotr enquiries about the patentabllity of thelr fa-
ventfons, ete, Such enquiries will only be answered by
letter, and the parties shonld give thelr addresses.

Correspondonta who write to ask the addreas of certatn
manufacturers, or where speotfied articlos are to be had,
#l80 those having goodd for sale, or who want to find
partners, should sond with thelr communioations an
amount sufliclont to cover the cost of publication under
tho head of ** Businoss and Porsonal,” which Ia specially
devoted Lo such enquiries,

[OFFICIAL,]
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING
April 7, 1874,

AXD EACH BEARING THAT DATE.
(Those marked (r) are refssusd patents.)

Adverthring frame, E. A. G. Roulstone, . 109300
Alarm, burglar, H, X, Wright.......... «ee 149,265
Bale tie, cotton,J. G. Aongell... . 192U
Bale tie, cotton, A. A. Goldsmith, 149,468

Bale tle,cotton, T. F.Sherrll] .. vvverrrversnncnnns 149,551
Baskoet splints, cutting, S. I. Russell . JO4S
Battery,galvanic, B. M. Lockwood.. . 14939
Bed attachment, spring, J. B, Balley.. 14939

Bed bottom, A. AQAINS......cvceuvrrccnnenscsanssnes 149,251
Bed bottom, spring, W. M. Trobaugh . 1485
Bell, call, H. A, Dierkes (r)........ . .e 5
Bell, door,J. P.Connell ..., e MO
Bellows safety valve, C. W, Dunn... . 13452
Belt tightener, C. L. Work............ eenes HOATY
Biliard table leveler, L. A. Hunt. . 149,401
Bitstock, H, C. Hart....... » 149,506
Blacking case, E. Sehenck,.. - 19045
Blower, rotary, L. Andrews, 2d. . 149,568
Boat, 1fo, M. Cuson...ocvvivives ve . 149377
Boller, agricultural, W. Cade............ . 149437
Bofler and water heater, 8.8, C. Hamlin. . 149504
Boller, steam, N, D, Harvey, . 19265
Boot heel guge, A, Orebavgh... .. 149512
Boot soles, channeling, V. K. Spear wee 149,588
Boot Jack, G, Geer,..... G e aanod ooe 140,465
Boot stroteher, Compton & Hartz., . 149,446
Boot streteber, O. F. Garvev.... ceanaesss 149,463
Bottle stopper, C, W. Osgood............ .- 149331
Bottles, eto., cleaning, J. C. G. Hiipfel ... 149,402
Box, lunch, G. Booth,...cccuiiinnnnan svaassemassan . 199429
Brick machine, J. 8, Derby. avews 149330
BridlarDIb . We N MRt sy e vdse susnvsannavin pERL
Brollers, D, E. Roo (r)...... o . 5,830, 5581
Button hole eutter, D. Lumbert.. veees 149409
Button hole cutter, B, Wolff...... 10,558
Can for oll, ote., A. C. Stoessiger, . 149,470
Can opener, G, C. Spangler......... ... 49557
Car axle, W. F. Drooks. e 19482

Car axle Journal bearing,
Car brake, W. C.

Carcoupling, J. F. Burner. ... ..o.oooiaiannen <evidn
Car coupling, W. A. Cummings........ PR [ 5 ]
Car coupling. J. D. Gardaer...,. «es HOAG2

Car frame, rallway, E. S. Stiles
Car mover, C. J. Shirreff .....
Car seat, J. Hartmang, Jr ...
Car, sleeping, R. P, Leary.
Car spring, P. G. Gardoer,
Car starter, W. T. Beekmaa., ...
Car starter, W. Gullfoyle...
Car starter, C. Melners...........
Car wheals, ete., W, 8, G. Baker,
Carpet beater,C. Falls......coouuse
Carrlage clip die. F. B, Morss (r)..
Carriage, Ice, C. Hammelman .....
Cart brake and rest, W. C. Jardine.
Cartridge capplog lmplement, J. L. Raub....... 140508
Casting moldboards, chlll for, J. Ollver (£)...... 5539
Cattle trongh, rotating, D, Slaughter. .
Centrifugal machine, D. M. Weston
Chalr, reclining, J. Wayland........
Chalr, tliting, J.J. Voilmath,.
Churn, C, H. Clark . c.ovvniuees
Clocks, lghting attachment for, 1. X. Wright.. 149,506
Clothes dryer, centrifugal, R, Filkington........ 19519
Clothes frame, towel rack, vte., Porter et al,
Cordage sltcking machlve, ¥, Vonderhelde, .
Corn, ste,, peererving, Meorrtll of ai..........
Corner strip, G. H. Pagels, .. ....
Cotton chopper, T. E. Marsble....
Caltivator, D, S. Stafford, (r)....
Cultivator, cotton, E. |, Sutton.
Cartatn Axture, J. B Fleb .oovcenivnnanns
Dental burring engine. D, W. Clancey..
Dental rotary tool, ¥, Hlekman ... .......
Distilliog, preparing mash for, A, Woolner.
Ditching, ete., machine, I, G. Richards.....
Drawers, moen's, J. J, Fitz Patelek. .......
Drill and fertiliaer, seed, J. F. a0d §. C, Thomas 148563
Egg carrter, F. M, HUnb . oviivinniivanacisaansss HEIS
Elllpsograph, Ho A, Hazen...oovvereeenrens
Englae, ete,, rotary, W, A, Graham ... ...
Eograving plates, oroameoental, J, Gillham,
Envelope, Kelly & Cobb .......

. HOSN

Firearm, breech-loading, G. W, Ferriss.......
Fire arm, breceb-loading, C. K, Saclder. .
Fire arm rebounding loek, U, K. Snelder, ..

Fire escape, I 1L Mulford. ., ...,
Fire klndler, J, W, Rynon
Fire Kindler,J. Nowman, ...
Flre Mudlor, Wiehle € @ oo o iiiiiaionniines
Fire wood carrier, Drlsack ¢f a
Flooking wachinv, K, . Goald,
Fiour bolt, J. K. Qust, ..........
Fluting roller, T. Bobjohn,,
Fiy frame, M, Fredean ..
Fuel, ote,, artifelal, J, R, Hayes

Furnace grate, G, B, Moors, ...
Fuarnace, hot alr, G, W, Walkoer.,......
Furnace, tyre-heatlng, L, 8. Rowell,.
Galter, button, I*. MeNulty, ... ...
Gama board, T, A, Sehwennesen,
Gas apparatus, domestie, i1, Skolaes,
Gunerstor, sectionsl steam, J, A, Miller.
Glase mold, C. D, FOX,..uvvenssrennnssis
Glasa, ote., polishing, J. Melsse.
Graln buaket, 1. 5, Dartlett. ..., .
Grain cleantog machine, §. BUrgee . .ooveroences WA

Guano bage, ote,, waterprooting, J. 1. Greea... 18040
Aarvess pad, J, Haber, ..., NP RNy 11




.ﬂ'llnhlm.n. ", Dcnu 109
Rarncss, saap hook for, J. G. Corbett. T
Harrow, rotary, D. L. Besson....... T
Harvester, W. F. Cochirave.... 140

rake, W. ¥, Cochrane ot
AN

Mm.m..w : - 103

z m:;:‘.?'lrw...... v ALY
Ind1a rubber, etc., catting, C. 8, Stearns :::.::
m:nll
Kaolfe scourer, W. R. fianks... e WORG
Kuob, alloy door, W. Iom‘.......... v 195N
Knobs, manufacture of door, L Smith., b ::.::
: o L 140,58
Mm mm.c 8. n«ru ,::uu
ave ¥
e 1D
Lime kiln, W, S. Sampeon i
pom. 3. D.Cottrell .. .iviiiraen e MO
Loom for fabrics, E. K. Davis ... oo OO0
u.m’:pmms. D, Cottrell....... 180485

Lumber carrier, E. TArmat, ...oovnevens o
Matches, manufactare of safety, L. O, I, llcyu.. LR 1]
Mattress, H. E. SHIB. covviiiemnssasssrensnassaanees MOS0
Measure, board, E. T. Lufkia,....... oo Je9S
Measure, extension, J. T. Sherwin,.
Medical compound, B, W. Epperly..
Miil, pug. G. E. Noyes (Poovucianie
Mill spindle, J. J. Hemiy..
Millstone dress, K, Schwab.......o
Molding macaine, W. C. Margedant,
Mortising wachine, D. L. GIbbS,.....e
Mortising mactines, table for, C. Bryant
Motton, converting, F. H. Richards,....
Motor, hydraulic, MODSON. couviiariarrnennes
Nose Jewel and animal marker, M. Kingman
Nut Jock, Conner & Fullel..ocovviveseirssnnsns
Nut lock, C. R. Watrous, ..

Organ attachiment, parior, H. Q. Staples.
Organ tremolo motor, A. Bitoheoek ...oovins
Overshoes, sirap fastener for, W, C. Downs,
Padlock, combination, W. F, Ratter.........
Pall, ik, . Pok. .o.ooicaneerennasens
Palater’s patl, Landorn, Smith & Flood
Paper, etc , hard sizing, X. Karcheski. .
Paper box, G. H. Vickery...ccceeineen
Paper box machlne, W. Gates...
Paper, bhard sizing, H. Karcneskl .........
Paper in the webd, coloring, X. Karchiesk! o 149,315
Paper machine felt cleaner, Dunn et al.. . 19,584
Paper water-repellent, rendering, X, Karcheski., 1405,

Parasol handle, A. LYOD....ccvveerrensnrsarseness. 140,222
Paite, waterproof, W. Carpenter.. ssassasse 1691440

Photograph hine, A. 8. Johnson., 149,405
Photographic varnish, P, H, Docn . wenes 10400
Planoforie, upright, A, Hartensteln, 140,807
Pletore frame clamp, Bapks et al ..... wes 140,425
Pluy, making wooden, Morgan et al.. wen 1HO0
Pipe.dratn, 8. J. Yandt.......... . 087
Planiong machine, W. C. Margedant. . < 140,408
Planiog machine, W, C. Margedant. .., HOAN
Planing machine, McBetn & Mmcdnl. . W
Plow, H. Jones.. o 805
Plow,J. M. Payue... . R L2
AW, T J - PORALIRUR ..o oy sacccaanvoass inoesnn ceees 145218
Plow mold boards, trer lnc chllled, J. Oliver (r). 550
Pot, coffee, D. C. Brown......cccuuue eee 149,288
Fower, haod and foot, J. J. Kimba wee 1D 408
Press, A. Sbedloek ......... o 3N
Press, cotton, W, Refin......, e pous do v eee MOS8
Press, hay and cotton, T, H. Beveridge.. veres 149438
Press, bay and cotton, G. Mosteller,..... oo MO8
Paddier, mechanical, C. Pernot ... ........ s MOS1T
Palleys, banging loose, Lambert & Hawk., 1o 458
Panfier, middiings, Burdick & Fuller,.,. 149,434
Parifier, miadiings, W, Danlels...... . WO
Purifier, middliogs, O, M. Morse,, ALUR
Baliroad frog, D. C. Plerce...... veenes 14038
Rake, horse hay, C. Edgar Py O 149,500
Refloctor, A, WHHeMD. .ovivvvrerrrraes « 14950
Heflector, ventilatiog, 8. Gardiner, Jr. 1498
Refrigerator, M. H. Hall . oovvininnss oo DN

Reln bolder, B, P. Minshall,,
Boof, freproof Msrsard, M, H, P
Roofing Ule, J. F. Graesslo
Rubber, ete,, mold, W, D, Greanelle,,
Bawiog machine, W, Heayrman ...
Scoop and «ifter, four, F. M, Poulsos
Seeding machine, J, Gallowsy............
Bawer inlets, grating for, H. W. Clapyp....
Bewing machine fan, G, A. & O, Eekert. ..., 19,00
Sewing macaloe, table, and cadbinet, i, B, Tracy. 100,566

Sheet metal seamiog machive, G. H. Perkios, ... 109516
DRNDIARET, 8. SOBBE .« oois s siassessnssidissvosnaiss s
Bhoem iker's burnishing tool, E. T. Ducharme... 11920
Bhoe pall extrsctor, G. W, Hutehlos.............. LT
Soe press bed, Winslow & Begeis.... . 1.8
88ovel fire,J. B. Pirth, ............ 149 254
Sinks, ete., ontiet for, J. Lewts .. . e
Baow plow, J. M. Smith..........0.e0ss . 5.

Sounding bosrds, treating, J. H. Bauer......
Spreder tor drawiog roviog, ete., T Mayor, ‘
Splke machine, N, W Sceossbaadsaraintsesssss . 5
Spring, door, T.C, Houle 19,07
Bleamer tor potatoes ste, portable McDonald ef al 9,40
Stereopticon tor diesoiving Yiews, N. Belcher, .,

o WM
. 9 s

. 100N

Stocking supports, clasp for, B, Halsey,..... weese MR
Btone, marbling, K. P, Sause............ . A
Stopper or bung, C. Coblentx . 1AL
Stove, T. Murphy....... ¢ '.l'"“i
Stove, base burclog, J. Q. . - 5’:."-
Stove, conl 8. 01, La Bae, T
Bove, grate, T, Searl | : 169 570
Stove, magsrioe, fOONIl MoT. Plen,, { 19 A4
Stove pipe shelf, H. W, Campbeyy, ., 169,43
ficove platform, H. L. Palmer,, wsseess |ﬂ:3ld
Btove polisn, W. T. Gray.. Ry s am
Bagar, ete.. -vmtu!ordmnpc " lhruy‘_:i 10,197
P m, J. Dussloy, ............. CETTTP. Y )
Table, frontag, W. H. i’"" . 10 &

Table, trontag, P, O Thayne m. .

- SIR4
Telegraph sounder, Il. C. Royer. ..., o W
Telegraph sonncer, H. Spittdort. ... . e
Toill coupling, W. W, Andenson...... . o
Thill coupling, G. F. Bwith, ... ..oouuvrss vreeensaees MOS0

Srientific

Tieket box, condnctot's, Pritchard & Avatin,.... 140528
Time recorder, watchman's, F. H, Plagot.... 1o An
TOP, J. Speneor. ccovaresvaren & 19 851
Toy, sutomatic, E. R. Ives.... ves HEDANL
Toy wind musies? lnstrument, P.H, Sporrer...... 14950
Trap, plgeon, T. H.Marsh . oooviininnns ves 140,096
Treadle for macuinery, F. Treat, 149 300
Tree protector, D, HItEheock. .....viviivinirrares MO0
Tublng, machine for relting, H. W, Hayden, 146,59
Tubing, mecslne for rolltag, H. W. Hayden 10310
Umbyells caves, Sx1og rings to, J. C. Hurcombe., 149450
Valve, balanced siide, J. A. Touhlll.... w, »
Valre, stop, C. F. Murdoek.. 10,00
Vat, cheese, W, H. Obltts .., « Mo
Vat, fermenting, A. Laogellier. 149,408
Vehlcle hub, J. E. Harrington.. e
Vehlcls apring, O.Jenness. . 140,458
Veloclpede, F. C. Scharfl., o6
Wagon brake, W. H. Giwits,..... 1o 0
Wagon eud gate fastening, D, B, Dorsey. « 140,004
Wall pocket and calendar, C. W. Bryan, 149,250
Wall pockot and calendar, J. F. Tapley.. 140,058
Washing machine, H. Doolittle. ..... 149200
Washstand, portable, M. F. Potter, 1He5
Water closet, P. A. Riley...... 149,599
Wedges, making, Morgan & I-'oncr . e s
Wheels, mold for casting,J. Btcrhﬂum. 149,553
Windmill, F. M. GOodhue...ccvvvvirrsasians 145,301
Windmii),T.C, McChesney.... Ha
Windmill, C. Stewnrt. ............ LRI
Wire polishing machine, C. Smith 149581
Yoke, neck, F. J. Delsz....... Sevniasdesnavnonssave: JIIND

APPLICATIONS FOR EXTENSION,
Appiications have been duly filed and are now pendiag
for the extension of the following Letters Patent, Hear-
Ings upon the respective applications sre appolnted for
the daye herelpafter mentioned:

20085 —CxxrEr Boaxp VEssxil.- C. E. Ketchum of al.
June .

2,19, —Revorvise FIee Anw.—A.J. Gibson. June 24,
20,20, —SreeRiNG VEsszts—F. E, Slckels, July 1.
20238 —Guininox.—J. S, Brooks. July 8.

23,408, ~BAILEOAD CATTLE CAR~J. B, Shafer. July 15,

EXTENSIONS GRANTED.
21981 —~Crotues WINGER.—E. Dickerman.
21808, —Wasnixe Macmxe.~-J, Johuson.
21801 . —ExTExsiox Lappee.—G. B, Mickel et al.
27852, —HARVESTER. —L. C. Reese.

71580 —STREEr SwEEPING Macniye.—R. A, Smith,
27816, —BerriNG.—H. Underwood.

21,552 —HaARVESTIN Macurse.—B, F. Witt.
2:.555, —N10ET LIGAT PROoTROTOR.—J. Wyberd.
27,560.—~Loox —J. C. Cooke.

27866, —Corrox BaLE Tie. -J. McMartry.

DISCLAIMERS.

27,981, —Crornes WraixcEe.—E. Dickerman.

2N 8% —~HanvesTer.—L. C. Heese,

27599, —STREET CLEANING Macmye —E, A, Smith.

TRADE MARKS REGISTERED.

1.508. ~BonsiNs.—J. H, Bullard, Chicopee Falls, Mass.
1,700, —Waisky.—Harthill & Co., Loulsville, Ky,

1,710 & 1,711, —Waiskres,—G, W. Kidd & Co., N. Y, clty.
1,712.—~CaxxEDp OysTERS.—H. M. Rowe & Co,, Balt,, Md,
1518, —~PerrFUNMERY, ET0,—HB. F. Ulmer, Savannush, Ga,
14 ~FrRTILIZERS —Walton & Co,, Wilmington, Del,
1718, ~Sroves.~Western Stove M'(’g Co,, 8t, Louls, Mo,

DESIGNS PATENTED,

T4 to 7854, ~COrxrTer Pieoes,.—H, Berger, N, Y, elty.

15, ~Louxax Backs.~H, 8, Carter, Chloago, L1,

759, ~Bimo Caox.—G. R. Orborn ¢f al,, New York city.

7057 & 7,958 —Correy PLates,—W. M, Smith, West Mer-
Jden, Conn,

T8 ~CrxTan Pixon.—H, Berger, New York city.

1A%, ~Anx Horoen —8. H, Cate, Watertown, Mass,

191, —8roox HaxoLES, XT0.~J. J1, Galaway, N, Y. city.

T ~MAIL Box FroNT.~W.Gorman,New Britain,Conn*

158, ~Cexvax Pieox.—S. Kellett, San Francisco, Cal,

1AM ~Disues. M. Sweeny, Wheeling, W. Va.

SCHEDULE OF PATENT FEES,

On each CAYEAL....cousneernsrssnsssssnnnsnnassassanss. 810
On each Trade MArk...oooveiverseansesinnsesscnnsaas. .82
On fling each application for & Patent (17 years). $135
On tesulng each orfginal Patent.........ccvveeennes. . 8220
On appeal to Examiners-in-Chlef. ...
On appeal to Commissioner of Patents.
On application for Relssg. .ooverreneennse
On applieation for Extension of Patent.
Ongranting the Exteusion,
On filogn DIiscInfmer.....ooovviveennns
On an application for Design (83X years).,...
Onapplieation for Design (7 years)..
On application for Destgn (14 years).......

CANADIAN PATENTS.

Lisr Or PATENTS GRANTED 1IN CANADA.
ArniL 8 to Avrin 10, 1874

530, —B, G, Martin, New York city, U. S. lmprove-
ments oa presses, called * The Martin Prems.” Aprly
LR LN

131 . Cobley, Toronto, Oat. Improvements on boots
and shoes, called * Cobley’s Antihydric Boots and
Shoes.™ Aprll 8 157,

3253, —~Edward Beanes, Torosto, Ont. Extension of
patent No. 5il. A process for improvements In brew,
ing, ealled“Improvements in Brewlog.” April 10, 1554

5L31.—-D. N. B, Coftin, the Younger, T, H. Juhmmn'.
and B, Woodward, Boston, Middiesex county, Mam,,
U Exteusion of a provincial patent for improve-
wents In capatans and windiasses, April 5, 1554,

3088 —A. Pritz, Dayton, Montgomery county, O, U, 8
lmprovements on car couplings, called *“The Pritz
Automatic Usr Coupling.”™ Aprtl 10, 1574,

3,05 ~James Inglis, Montreal, P. Q. An article to be
used 1o the process of sensitizing glas or other plates
1or photugraphic purposes, calied * luglis' Bennitizing
Fracae.™ Apri] 10, 1875,

L. A, Tripper sand A, R. Glles, Ottawa, Ont, Im
provements on & machine for washing clothes, calied
“The Cansdian Waaher,™ April 10, 189,

L¥~0. B. Waggener and 1. H, Breed, 'hladelphis,
Phtladelphis county, Pa., U, 5. Improvement on fire
extinguisher ralled* Tne Triamph Fire Extingalsher,™
April 10, 1801

1.3, ~W.P. Hale, Brockport, Munroe county, ¥, Y., US,
Improvementison circalar saws called “1lale’s Clrenlar
Saw. "™ April 10, 183,

109 W, . Hale, Brockport, Munroecounty N. Y. U8
lmprovements on circular gang sawing machives,

S.

called “ Hale's Circalnr Gang Sawing Machine,” April
10, 1874,
3.29%0.--1. Newton, Cleveland, Cuyahoga county, O, lm.

provements on carrlage bLolts, called * Newton's L.

2American,

5,991, <0, H. Thurston, Marlborough, N. fl. Useful in«
vention having reference 1o wooden knobs, closet
pins, or haudies, calied * The Thurston Knob." Aprfl
10, 1854,

8.2 —R. Smallwood, Charlottetown, Queen's county,
P.E. Island. Improvements on shiogle sawing ma-
chines, called “ Bmallwood's Lever Feed for Shingle
Sawiog Machines.” April 10, 180,

5290 —T. H. Marsh, Toronto, York county, Ont, Useful
agitator to be nsed o pigeon and bird shooting from
the trap, ealled “Marsh’s Agitator.” April 10, 1854,

Adverfisements,

Buck Page = = = « =« « =« 81,00 a line.
loside Page= = « = « « « 75 contan line.
Angravings may Aead advertisements at tAe same rale per
line, by measurement, axthe lester press. Advertisements
muat be recelved at publication ofice as sarly as Friday
morning to appear (n next lssue
NEW PUBLICATION,

Only a Penny a Picture,

AND ALL THE VALUABLE READING MATTER
THROWN IN.

8urh 1s the fact In regard to the Mlustrated Annusl of
w Yeork ano Breokiyn Churches, now selllog so rap-
ld)r. It conulm ldx ,and has & beautitul and at-
tractive mak e-up.su nm atthe extremely ‘ow pn«- ol
FIFTY CENIS A C Agents are making m
sclling it, Orders ue com'ng 1o from all n.-cuou ol uu
country for it. Sampie copy, with all the necessary In-
structions and outiit for agents, sent on recelpt of price,
Big Inducements to good workers, Address

NELSON & PHILLIPS,

S05 Broadway, Noew York.

OORE’S REVOLVING BLADE SCROLL
Sawiog Mactine—~The best in the world, Send for
CHAS, D. MOORE, Agent, Lawrence, Mass,

Will buy 2 good Cylinder Boilers
24 {n.x80 tt., « {ih Connections and Safet
V‘lve. Sold lor want ol use. GEO. E, STAUFFER
CO., East Stroudsburg, Ps

)

cireular.

HINE,
The Nelll patent on Hemp Macoine 's offered for
on very reasonable terms. It 18 s valaable Invenuon 3
but the patentee 1s dead. ana his family ure aulom tw
realize. Address. for telm and other partl
CAPI. J. F. GEIGER. Key Wul.. Fla.

REAL GENTLEMAN mlgom himself
in the May Number PHRENO! ICAL JOUR-
Now - Charies Sumner. Sir
Frere, wita ts: Latin sud Teutonic Racts; Deep
'%- Life : How to Govern and Trala s Cbild: A Slld o!

Faces ; Horse Physloguomy, efc. Ool, 30 cents
Jear. ewsmen have it Address 5. B. WELLS,
dway, New York.

UT AT LAST—Heist’s Extension Plat-
form Express or Fre Wagon, with or without
Sprin ™ extends rronl 19 lo’t‘)'u Forinformarion, testl-
mo i reculars, &c.. 2pply to A. G, HEIST, Puehlee.
or .nu)a SNYDER. Confidential Clerk, Allentowr, Pa

MONSOR'S PATENT BIT.

ﬁw—'

Since this Gimlet Screw Bit wasillustrated 1o this pa
er. Feb, 19, [ have haa an enormons number of lerfers
nquiriog where they may be obtained. &c. In avswer,
would say I have a few as samples, aud as soon ae they
ure more extensively manufactured my correspondents
will hesr from me. [ wish to dispose of half or vlu-le
Royaslty pre md Communicstions from Bit
W 9.
en solicited from any ¢

0’ SON, hlcnm. Moscow, Wik,

e

AGE'S Water Flame Cosl Litno Kiln,with
No 1 8+t White Lime or Cemant
with mlo?'-f&?‘.’c DOPAOL Patentee. Roehes ter,N. ¥

VAL
L. & J. FEUCATWANGER, Chem!sts and Mann-
facturers o( ‘Bihicates, Soluble Glass, etc., have removed
to 180 Fulton St., New York

PATENTS

The publishers of the SCIXNTIFIC AMERIOAN have
acted as solicitors of patents In the United States and
foreign countries for more than one quarters of A cen
sury. More than FIFTY THOUSAND Inventors have
svalled themselves of thelr services, All patents se.
cured through this agency rective a special notice ln the
SCIENTIFIC AMERICAN, which frequantly attracts pur-
chasers for the pateat,

Inventions examined, and sdvice s to patentabllity free

Patents oblained Io the best manner, and with as Hi.
tie delay as possible,

Caveats prepared from either model or drawings, and
filed In the Patent Office at ahort notice,

Special exsminations as to the patentability of lnven.
tions made, at the Patent Ofce, on recelpl of model or
drawing sod description; cost for this search and re
port, 85,

Trade Marks,—The nccessary papers for securing
protection to manufacturcrs and merchants In this
conntry and abroad are prepared st this ofien,

Dosign Patenta, for protecting artisty and deslgners
of any new orpamental work, are quickly and cheaply
obtalned through this office.

Copyrighis obtained,

Foreign Patents are sollgited tn all countries where
patent laws exist, Pamphlets, containing the cost and
foll particolars, matled on spplieation,

Cansds Patents ~Canada s ope of the best countries
or patents, The cost depends upon the length of time
for which & patent §s destred. Full particulars by mal)
on spplication,

We shall be happy to confer with Inventors, examine
thetr models and drawliogs, and sdvise with thom as o
obtalning patents without consaltation fee, For every
kind of Information pertatning 10 patents, st home or
abroad,

Send for pampblet, 110 pages, contalaing laws and full
directions for Oblaining patents. Address

MUNN & CO,,
Pablishers SCIENTIFICO AMERICAN,
37 Park KRow, N, Y,
praxon Orrice—Corner F nnd 7tk Streots,

proved Carriage Bolt."™ Aprf) 10, 1974,

Wastington, D, C,
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THE

Strap File and Binder

ADAPTED FOR THE SCIENTIFIC A'm'
AND OTHER ILLUSTRATED FAPERS.

This File and Binder consists simply of stift covers In
cloth,wifh » flexible back, and broad hieavy Teatber strapy
acroas the back at the top avd bottom of the nalde, be.
tween which are stretched stout cords, for holding six
or twelve months’ pumbers of a weekly perfodical, as
fllustrated by the following cut:

The File Is used by merely opening a paper 10 Its cen
tral fold, and slipping one side under the frst vacaut
cord o1 the right, allowing the cord to rest in the cen-
ter of the fold.

For the convenfence of our subscribers, we have had &
supply of Files constructed as above, holding afty-two
papers, and lettered ** SOIXNTIFIC AXERICAN" 1u gilt on
the side.

Price at this Office..... esrssagesssssBieed
by mall, postage pr 1.%
Address and remit

ntnm&oo

PUBLISEERS SCIENTIFIC AMERICAN
87 Park Row, NEw YORK.

WO00D WORKING MACHINERY.

l'or l'lnnlul Nllln. (.u Shopa, Sash, Blind and Door Ma
d for Lilusiratea Catalogue aud price
Faetory, ll ‘ovm ter. Mass. Salesroom, ot 131

Chaa bers & 108 Resde Sta,, Now York,

E. M, MAYO'S PAT. BOLT CUTTER.

lrn-nn for Ilustrated cuculu. Cloetuosty, Ohlo.

:
2Tyt

Smai Toos of all kinae llno GEAR lllkll.~ y-m

of MUDELS, and materials of all Kinds, Cwstin
small Lathes, Engtnes, Slide Rests, &0, Calalogoes n«.

GOODNOW & WIGHTMAN, 3 Cornblll, Boston, Mass.

NVENTORS, CAPITALISTS, & N F’lls.

will 4o we'l to communicate with us, A well selected
Yariery of patents constantly on hand for negollation,
Cireulars to loventors free. K. K. ROBERLS, 119 Lib-
nl) plvul \u' York.

THIS MACHINE will
mortise two Hitnd stiles at
once for Fixed Slats, in all
Kinds of wood, regardless
of knots; making ¥ por
minute, leaving them clear
of chips, ang will bore for
rolling slats, 1% per minute.
This way u{ automatioall
making mortlies Is cuvere:
by four distinel Patentsan
parties Infringlag any o
them will bo prosccuted to
the extent of the law,
MARTIN BUCK, Asent, Lebanon, N, ll

THE SUN GAS ILLUMINATOR.

SIMPLE, DURABLE, AND CHEAPII
Can be applied 1o any gas burner 1o use, herehy pro-
cuctng mr: third tncrease Lo the Hght by making » more
petiect combastion of the Carbou. AR
every Clty fo ‘he Union samples and Clrew
mall on recelpt of Afty centa, l.l:lnd"- Hﬂ .,
upon ressonsble teris, C. bOLUE
12 Warren Il “ hct York ¢

ERY.

w lﬂu 'l) AN 'l')"l ON “ ""
8 e (rom Be wpieves ]
|'pn'((-:|.x( and u)hu-mnl \I-c‘& L R‘::! Hed, l'cul
Nozz sod Daniels Plarers, Saw Benches, Hand

'uy.

BUSS & DHADLEY, 5 Sudbury S8, Bosu on.
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BAIRD’S

JUULS

FOR PRACTICAL MEN.

————
My new, revised and enlarged Catalogue
CAL AND SCIENTIFIO lhu‘r‘;:s—u p.‘:- ;?ol—"-‘l.llTblﬂ

nnl froe of 1o say oo
> postage, ¥y ooe who will faver me with

§3" The above, of an y of mv lsonk sent 1,
o hff"-f:ﬁ‘.“ the pouliz-llv.‘:rn prices, A b
na en UATALOGUE OF PRACTICAL
AND sux\'ﬂnc BOOK S~ Pages, $vo.—~went, freo of
PORtage, Lo any one Who will furtish his adaress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHE
400 WALNUT STREET, l'hllldelpnlu

Todd & Rafferty Machine Co.

MARUFACTURERS OF
The celeorated Greene Variable Cut-Off Engine: Lows's
Patent Tubular and Flue Bollers ; Plain Slide \'ll\’u Hin.
tlonnry, Holmng. and Portable Kngines, Bollers of al)
inds, Steam l’umpn. A Gearlug, Shafting, &c.; S1K,
ow, Oakum, nﬁ 1ope o, Fiax snd Hemp Machinery!
ot (s for the New Haven Maouthcturing Co.'s Machin.
’l‘onlh éor J%.duon ldu(bv'?‘_rnon“l]u P:l‘l(‘p };:lvau
L erentia gy-Hlooks
AREROO&IS 1 llA(l T, NEW YORK,

aom&s PATERAON. NEW JRRSEY

PROCTOR'S FAREWELL
Lectures on Astronomy

I. Eartit's Past Axp Futums

I, LIz IN OTHER WORLDS.
1L OTHER SUNS THANX UURS,
1V. Tus IXFixicins AROUND Us,

BROWN-SEQUARD'S
Lectures on the Nerves,

I. Tux Neuvous Fonox.
II, NXuvoUs INFLURNOX.
IXI, INDIRR.T Nxuve Fonoe.
Iv. NERVE DERANGEMENT,
V. SEMNRR'S BUPFERINGS
VI, Waar Neuves May Do

Published in full o

THE TRIBUNE EXTRA XO. 15.

Now Reapy.
This Extra also contalns
BAYARD TA\‘LOR'B FAMOUS LETTER

Y SCHLIEMANN DI:ICOVERIES ON THE
SITE OF ANCIENT TROY.”

And n lecture by Prof, C, ¥, Chandler on ' the Germ

of Disease.” Frice (sheet edition) 10 cents per

gﬂ. Pmphlct edition, 20 cents.

tias (abeet form) posipald to any address in (he Uni-

ted States for Oae Dollar, aud circulars giviog full de-

talls of the contents and price of al. Tux TxisuNx EX.

TEAS Irec (o Auy &
e Addr{n Tux TrisUuxe, New York.

Fifteen TRIDUNE

JOHN G. ROLLINS & 00.,
AMERIOAN MERCHANTS, LONDON, ENG,,
Ten yoars established in London, snd extensively

known of leading American Msnufacturers
!&u“ﬂ%ﬁnﬂw-n.ud Tools, with large conueo-
tions st ho u::d abrosd, ofler to consigners and cor-

espondents services of this estsblished London
ouse for 1he «ale of American Mavufactures. Messrs,

Rollins & Co. have a large store on King William street,

near 'Lo.do Bri , for the displsy of all .\hrcblndl

ax well a8 Wholesale Warehouses, and bead old

Swan Whar?, Thames River side, for undu:‘ nnd uoruv

of s, and mlnuunmuedm to accept additienal

ncies for speclat
ec‘:num and travels

n-‘

i

thelr present staffof cxperienc

m!mnnou the British [ales, Continent of Europe,

Eaglish l:;ln. n" vegl?‘ :);.I‘n:: ,;8"“‘ countries,
party w us.

A0y Information desired will be cheerfuily farnished

by Jmo lllu & Co ,0ld Swan Wharf,
u atreet, on. B. C.. or_tneir American

ts (for pearly %) yes. bl! ed for the sale and
export

factore
¥ ‘"&3" G&A! agz‘umm‘l.:

EXT JULY, A WELL ENOWN FIRM

of Eagineers m Machinery ts, with large
Roor w%ﬁc‘" ' "‘-uou frontisk. Queen Vic-
;oma:nnu non Bt mt.Loam.x.C. The 01

"3

|l. em.. ud o i LN
'nole nl Europe. For terms,

mt "W'?- nn York City.

" THE rmn 'I'BXAS STATE FAIR

STATE PAIR anov?;p'f % CITYor HOUSTOY,
scturers 1 d ready sale for all t
m’n.::t'.-uu ."t Back Srderastine 1«-.?1

1 Committen of hanics take charge

of and f:h: 'L lll ul 'n mt -uugmm:y m'.

nd . R .llm; . line trom New York.
o Texas Slate lll,

ouston
s .ll UTCHINS, Pres’t

JAS. F. DUMBLE, Seo'y.
MACHINEI{Y ‘jv.l()STLY NLW

AWs.
New Haven, Coun,

4" Lrons the*
e, the I’olanl

?mn" Ox 8boes. The best
Addnl&)forC&l)t
dnom Mass.

% BSu

By the * Greenfleid* l.
mon
' Mow

rior to any modifi-
eation of the trip ham.
mer, Blmplo. Eficient,
5 and Cheap,

t#" Bend for Ciron-
lurs and price,

Address

W. L. Chase & Co,,

05 & 07 Liberty ¥,
Now York,

Will do all kinds of jointing, Square or Bevel
Stealght, Clrcular, an Dlllu.ln--\l Molding ;
l‘..u lnl (.rmvlm:. Hand -Matehing
Nowing 3 Sawing ; Boring: Ronting, rte., ot¢

Band for Catalogue and Pﬂoo—l.m.

l’\ FllTl‘llL‘\ Brnd Ivlrnl) “five cents o GEO, P+
ROWELL & €O 4' Park Row, New York, tor thelr
lhmpud:u one Aundred pages, containing lists of 3,000
newapapers, and estinates -gnvln; cost of sdvertisiog.

MAGNETS—Permanent Steel Magnets

of IIIY form or slze, made to onder by ¥, C. BEACH
& 28 Brosdway, New York, Makers of the cel
elm\(ud Tom Thumb and Minlature Telegraph lostru
wents,

OLD ROLLED
SHAFTING.

Tuo fact that this shafting has 7 per cont groator
Atrength, s finer Anfuh, and (8 truer Lo gege,Lhnn any omor
in use, ronders it andoubtedly the most economiod),
wro w180 the nole manufacturers of 1he CXLENRATED (,olf
LiNs Par, CourniNg, and furnish Pulleys, Hangers, olo,,
of tho most approved styles, l'rlca liats mlllo-d on appll=
oalion Lo ONES & LAUGHLIN

Try street, 2d and ld un;nu. Pittaburgh,

n-l at, l:'alcuo
% 0f this Suafting In ato d tor sale by
.uuc muuon" Noaton, M

EO. PLACE & CO,, 141 Ciinmbers street, N, X.
-mwuaw LING. M lukoo w

WOODBURY'S PATENT

Plam'mgo and Matching

nnd Muldln( Muchinos, ur-y & Wood‘o Planers, Bou-olunn
Baw 02. lnd u hur wood wovk ng machine

1 Liberty streot,
sond fot CIronlnn. l‘l sudbury stroet, Bouon

LASS OULDQ for Fruit Jars, Lamps

I Bottles, lnk Stands,ate,, made b[ H, BROO r
ears Con, WHITE AXD CxNTER STs., For any
lh n ncw in glaws you will require & mould (or die),

FPARTIOULAR ATTENTION pald to nuUl.lm for
ENTORS. Send model or drawing : {onclose stamp,

BLAKE'S PATENT
Stone and Ore Breaker

Crushosall hard and brittle substanoes to
llll.o Alto, nny kKind of
for CoNourTY, &0,

ULAR}. CRUSHER l 0.,

1874. and 1875

Catalogues Free.

Mlchlnllu' Blwkomltm. Model Makers', Pattern Ms.

{u l‘uno M-ken' and Tools and
Oupphu or all ol-ncnt cs. .
A )N & CO., Boaton. Mass
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POWER JIG SAW-—good article
ILLS, 51 Courtlandt 8t,, New York,

HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Destgus, Workin
Scete Drawings, snd Detalls for o)
= Btyles of low-priced Houses, with
8 Just Pud

—
E%

pecifications and Cost.
laked, Royal quarto. Post-pald, $6.

1,000 WoRxiNeg DRAwWINOS

WOODWARD'S Plans, Detalls,

NATIONAL Specinc Allonnc Estimates
ARCHITECT | ,Zy=-v= Dousaxs, post
‘HORQ“* ?" lﬁ)ﬂ&mn;su Dollurs, post
U PR LA TR | B v
ORANGE JUDD CO. 243 Broadway, N.Y
iA S:‘alt0 ?‘Ll" Steel Lathe Do S,
lron, m:'-”fs o 2lnch
1 sat ol sceol mumpo

mm"' kc.w LE COUNT, South Norwalk, Coun.
for Gircatar
ICWN MERIAM & CO.

Mapufact: of tha latest Improved Patent Dan

and Wood'oﬂl Planin. Nu'hlnu Matchlng, Sast

and mo , Tenontng, Mo -ln‘. Bo L’”‘S'"" Ver
inr He-sawlin s, Baw

tical,
Arbors, , Seroll Blvl Rall A Lul.oﬂ and Ripsaw Ma

ood Lat d 4
ch uhs‘pon' Wood'o'lln I’m hes, and various

hinery. Catal uoc
snd pnc- lista sent on awllu ton, Manufactory

Mass. Warehousa 107 Libarty st, New York. h

TIS SAFETY HOISTING
0 0. 348 mwﬁ;v'\r B Yo k. !o..
Male or Female, $8)a

WORKING CLAS woek ; employmenta

home, dsy or erulnl. po caplial; lostructions snd yaiv
sble package o Lfoo‘h sent freoby wall, Address,with f¢
Tolurn atamp, Youxe & Co.. )il Groeuwloh st,, N.Y

(OR - SALE, CHEAP— TI'wo Btenm Pips
Btdl-wu snd u lot of mum l'l!m with valyes, for
vatiog purposes. Ao, o 1ot of Gan l?- and, olhor
G;m ) dl erent slzes, shiafting, oto, UL A
1INE CU., 719 Gherry Streot, Now ¥

SALAMANDER WORKS

OF WOODBRIDGE, N, J,
Manpufncturersof nll shapos and Hzes of & 4 7
r Foubdries llolllu.g 'f-'m. Hlust ouml:fﬁ-.“:{-(.v':‘
orks, Lime Kilns, &0, A foll stock of MeKensie st

omnréupolu Alro Hnlln,un Band constantly on
hand, Shipwents made at *he shortest potice, Nend foe

Clroular, ~ Oflice & Depot, Foot Bothune Se,, N, Y

Iaring
Panel I[unu;
*moothiug; Thickpessing ;

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.

wr Ta .(-r:
Beveling :
Ronndiog :

f Wind, Parallel
tnpg; Cornering;

Vianlog Straleht ar I tul-
bg: Fluting: Chamfer

Galniug : 71

mgs

MORIZONTAL AND I PRIGHT BOMING MACHINENY, SUFERIOR TO ANY INUSE. _
PLANING AND MATCHING MACHINES, and other Wood-working Machinery.
nx:mt.. HABGEDANT & CO., Hamilton, Ohio.

HI\GLE AND BARREL MACHINERY . —
Improved Law's Patest & 1o and Headlng Ma-
ueo, lmplest and best In use. Also, Ehingle Headisg
and Stave Jointers, Biave Equalizers, Heading Flaners,
Tunmn &c. Address TREVOE & Co. Lockport, N. ¥.
per day at home.

b'— e hoo Gxo. Stixsox & Co.
ORTABLE STEAM ENGINES, COMBIN-

1ng the maximum of c!:c‘c:cy darabdllity and econ-
um{ with the mintmum of weight sad price. They sre
widoly and favorably kaown,morethan 1,000 belfng in
use, All warraoted satisfactory or o ul' Descriptive
elrculars sent on lp lcation. Address
THE é‘ HOADLEY GO, u“arn Mae

Terms Free. Address
. Portland, Maloe

RON BRIDGES—CrLArkE, REEVES & CO.,
FHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Btroet, Phllsdelphis, Pa,
H}n claltibs—Acourate Wi orkmnmhlp—[’ho:ulx columna

~Use of double refined fron. No welds. All work
done on the premises, from ors to nnuhcd bridges.
Niustrated Album matled on receipt of 75 centa,

Machinery,

Wood and Iren Wurlln of overy kind. Lesther and

Rubber Belting, KEmory Wheols. Babbitt Metal, &c.
Sturtevant Blowers.
Of avory slso ana description constantiy on asnd.
4
Cold Rolled Shafting
Bast and most parfect Suhafiing ever made, con;uutu
on band in large quantities, furnished In sny lengihs up
10 9 ft. Also, Pat, Coupling snd Self-olllng adjustabl
lhwr- ypullays, ete. GEORGE PLACE & CO.,
Chambers Street, & 103 Reade Street, New York.
Niagara Steam Pwmp.
CHAS. B. HARDICE,
2 Adams at,, nrookln. N. Y.
II ND SAW MILL—SELF-FEEDING,—
1 man do work of 8 men guaranteed. Sit 3.inch
tmber with eano. Nolul for Circolar,
L. B, COXE & CO,, 197 Water 8t., N. ¥
THE JOHN HARDICK
N lagara Steam Pump.
BBARD & ALLER, Brooklyn, N.Y.
OOIP-VgOBlﬂN(?N MACHINERY GEN-
erally. ccialties, Woodworth Pmunwd Rica-
udlon'l Patent fm roved Teson Machln.
Central, corner Unlon st., Worcester, uuu.
WITHERBY RUGG & RICHARDSON.
FOR SALE—Four Engine Lathes, 36 inches
swing, geared {n face plate—one, 17 feet between
crnlcn w!lu cross urd and gesring for serew cutting,
wade by Wood, Light & Co., Worcester, Mass —three, 19
leet Deiween centers, made by Hewes & Phlilips, New-
ark, N. J. Counter shafts sid steady rests complete
with: all the Jatnes. Used adout eight months turnilug
steel tubes of Iilinols and St. Louls Bridge, and In first
class conaltion. Welght about 7,00 1bs. each.
Also, the superior 'l‘eulln: Machine of the [ilinols
and St. Louis Bri 4 Yery accurate snd reliable
mﬁw to lll fonm of tests, and of lmlnn-

mehm:;‘ 1d 1 £ furth

ca - L or want o riher use. A

Ovl!\ . NICHOLS, Keystone Bridge Compcny‘: P{l
For cutting dusiness

burgh, Pl.
1
']‘JL\T(I 4 DIES Steaclisallsizes. Alse
complete OUTFITS Clo! mu
Slenem nd Kcy Cuccki. with which youn
Send for catalogue and
umpl« to ﬂPh:\(,zk.ugnmour Sz_Bouon Masa.

WIHALEN TUBBIN{,
Pampbhlet sent free. Sxro Wu

men are

No risks to purchaser,
ALXN, Ballston Spa, N. Y.

P. BLAIS nm.x.m‘?”oo.

Manufseturers of the Biaisdell Patant Upright Drilla
sud other irst clnl Mu o lu » I:u, .

‘ , BOULT'S PATENT
p - §

Reverse Motlon, Paneling,

Veriety Mouloiog, & Dove-
tslling Machine, cuts Pan
els O sy de
sige of style of
Mouldin the ro
Bd wood, with
peatpess and
d(n}-l'rh

Routes and
grooves for
Windowas—
Bialrs — Cars —

K, Niriéges e &e.
et Mouids foe

" bracket and

—_— 3% general Secroll
‘_ . Work, It s

grat clase Sha
s all kinds of Drawer and

per aod Moulder. Doveta
stug, Warrinted Mim

Jolpt Work with Thick or this
ple, Durable and Emiclent. Se«nd for clrcular snd ssm-
-.f of work. Magufsctured only by B_ C. MACH'Y CO.
Jatile Creek Mich.

THE " PHILADELPHIA"”

HYDRAULIC JACK.
ISTON guided from both ends; all working

parts guard~d from dust: single or donble pumps,
cylinders, s 1% 1ocker arms, platons, etc., entirely stoel.

So. M N. hilade -;L!l 1
\"L QCia et Kew Tork { PHILIP 5. JUSTICE.

M

Providence, E. L.

ASON'S PAT'T FR!(‘TIO\ CLUTC Hl',.
are m.n"hrt.m d4 by Volney W, Mason & Co.,
Agents, L. B. BROOKS, ® Clf stroet,

New York: TAPLIN. K 1CK & CO.. Akron, Onlo,
3 TEPTOE, McFARLAN & CO,, Nos, 212 to
) 2% Weat2ad street, Cincinoat!, Ohlo, have on hand

s full line of Wood- unrklnc machinery ; also & large
assortment of Machinists' Tools (of our own make),
such as Engine Lathes, Drills, Planers, Shapers, &¢.

EW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS—all sizes—at low prices.
K. GOULD,.#ito113N.J. B. R. Ave., Newark. N. J.

Andrew’s Patents.

!lolneleu.' Friction Grooved, or Geared Hols -
suited

wa
?i(y y rf mo'v'n“;y ;revent Accldenut, 11
p ‘?Méﬁ g. "break.
ur; o
ozgll:.uu( i:. ne-. ”onble and Single, 13

10
all
Cenlrlfn‘-“l’nne“ Punu l} ?20%?‘4. m.-:
Gravel, Coal, Grain, ete,, with-

tl
ht. ﬁ-rlo. Durnble, and Economical.

. ANDRXWS &
44 Water Btreet. ‘gew York.

MONEY—WAGES.

Toallhaving np-rc time; #4 to $12 adsy; something new:

pleasant; honorable; lnrge profits ; no risks: bome or

abroad: dav or evening; thonsands making money. Far-
ticulars and vn!unble uumln free

dress F, M. REED, 139 Sih St N. ¥

All L.l
Sond fo

FOR STEEP

AND FLAT

ROOFS.

ESTE'D 1856

SAMPLES & CIPCULARS

AING CO.0F NY

READY
ROOFING

READY o

64 CORTLANDT ST

Conp.,are prepared to furnish, from lholr helory
regt, or tbmuxh thelr agencies at 23 Park P\M:c
Jori%6 W. 3 St.. Cluclpnatt, 0., and 33 §0 Canat
Chicago, liL, lroa Waorking Machinery for wachine
n-‘nﬂny -nopn sewisg machine and gun llﬂoﬂn
and for specla! purposes, lncluding drop and ul‘
mers, blscksmith sbesrs and [ron sBop Cranes o m
on h corstruction, with full cquipment of the Dest
ern sttachments. Enquiries tor description sad
pdcﬂ are solicited.

:I‘HE PRATT & WHITNEY CO., Hartford,
‘

Milling Machincs.

OFf all styles and sizes, from 60 to 10,000 1bs. Universal,

Plain, Index. Gear and Cam CnlunF MIll Grinders.

Mills made (0 order. Index Plates deilied, BRAINARD
MILLING MACHINE (0O.,131 Milk St., Boaton. Works
at Hyde Park, Mass.

. BABBITTMETAL.
Dealers and Consumers send for
rices to the Manalacturers,
VAN

UZEN & TIFT, 103 £, 24 55, CINCINNATL
(I' Please mention this paper,

To Electro-Platers.

l ATTERIES, CHEMICALS, AND MATE-
RIALS, in scts or -ln‘lc with books of Instruction-
manafactured and sold by THOMAS HALL, Manufactur
10k Electrician, 19 Bromtleld Street, Boston, M
tratad catalogne sent froe on soplication.

IIIHUI'TQJ WROUGHT

ass, Lo

IRON
BrAmS & GIRDERS

Tun Union lIron Muls, rwabuigh, Pa,
The sttention of lumnevu and Architects is called
1o our mproved Wrought-iroh Beams and Glrders (pat
ented), in whbich the compound welds between th
and fanges, which have rmvnd 30 gblectionable ?
old mode of manufacturing, are entirely avolded, wo m
repared to {nml;: ull'nlu:,- ::rlier‘-l'nn lu;uvonhlcuun
{ned elsewhere, Forde piive it .4.1,“
Carsegio, Klomas & Co, Unlon Iron ullln.rﬂl‘% :

M ACHINEBY mﬂ!m‘#ﬁ.fﬁ.‘.‘.‘b’l
& CO, © Vesoy st New \urk
l‘()l! SALE~—A large Root Pressure Blower,
siltable for mine or tunnel ventilntion, lumlro-.
elo, Capnolty of delivery, nlghty

saiid onbie feet of afr por mlnum
OO0, 2970 Chorry Stroat, Now York

BCHENCK'S PATENT, 1871

WooDWORTH PLANERS

And Re-Sawing Machines, Wood and
%nm—,. nginod, ol m'. ate. 1R Teran ¥t
B, Mattoawan, N, Y.and 11§ ubcny St., New York,

LL KINDS or IRON Axp STEEL DROP

FORGINGS mado to order, NEW EN ¥\
MOTOR AND MOWERK CO,, lmul:ury.(,unul._ Hshen

to one bunieed thou:
HOLSKE MACHINE

The Handy Microscope

A PLEASANT COMPANION for the House, the Woods,
the Fields, sud the :k-. Shore. May be carried 1n Ahe vest
pocker, FArul ood thivg, Just out._@a» Sent
marl tor or -lucul uve clreuiar. l\l)U
TRIAL PUBLICATION CO,, 1'% Broadway, New York

PU’I

rcnm Deu ‘O.l‘lc!
b PAHLBH PRESS CU,
MIDDLETOWX, CONN,

DROP rmm
Lalios, S R io oo e

GRAND INDUSTRIAL EXHIBITION,

To be held under lle auspices of the

MECHANICN' INSTITUTE

OF 54N I‘HA.\'(‘IS(‘(D CALIFORNIA,
Opening on August 18th, 1874

The Board of Mauagers herew!th annouw
Grand Inousteial Falr wiil be beld In the (‘l:. ;?‘:.-‘ a
)lilm.'l.m h)'l ::d-.)o vt-c'nlnc on August 13, m{

b yYiew o @ lncresslvg cotomercial ang
turing lmportance of San :nuchco. s tol\‘l"‘l‘“""ﬁ
aud close connection with the various counrsies border-
Ing ou the Paciie, the wanagers have cunolvueld- -
Pavilion Bl‘lh%l toor rm of 180,000 feet, ann .
:u&%l‘%u -l{lrb: n|n ‘n Posed to come and exhy l A‘l
X0ibitors w aced oo th \
pol"h"b'lﬂ:ilbo (uru':nrtd free, $ SN0 Tosting. Mok
e bullding will be open day an

hclllly will be ulclh!lo o1 lNlil.::l.é.‘ ‘.‘ .m’

leation 101 spac
m.&“ur* TP, must be ms made :n:.huul aln.i:y to
stitute, 5an Franolsco, and al luqnmeuhm nuloM

-n\d Intormation ulvmlul prom

L) v

LY jﬁyc:':n RO uuunlen lprl!ml for b{l%lh
S cuu‘nu. Seo'y,

PAT mrnnr.ooxma GRATE BARS

ci'* L) [
't‘ » ot X . giats
supPt FAS

BALAMANDsg ST AN Piex

870) EACH WEEK, Agonts wanted ; particulary

froe, J. WORTH & CO, 8t Louls, Mo
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Advertisements.
Back Page = « = « = = = $1.00nline.
Inslde Page = = « « « = = 73centa a line.
Eagravings may Aead advertisements at the same rate per
ne, by mearurement, as the letter press, Advertisements
st De rece ved af pudlication office s early as Friday
morning to appear in next farue.

GEORGE BARNES & (0.,

Manufacturers, Syracuse, N. Y.
BORING MILL.

SALE, Ch A 48 inch Boring Mill with Slot-
uf?ﬁmm:ﬁ en‘n’d_e by Thayer, Houghton s Co. As

govdasnew. A LS TOOL WORKS, Humflton, Obfo.

EARLY 1000 NOW I[N USE—BUF-
FALO PONY PLANER—will earn {tself and pay

ot running in eight days. Price from §1 1o
Sepd for Jarge Illustrated Sheet of Parr's
&1 brated Amateur Lathes, Tools and Fittings of eve
description, 112 Engravil nclnmg 0 original ln
Immiable Fret or Scrolt Designs. Free to al
Address GEORGE PARE, Mnnu(-cturer of Mechnnlc -
Tools and Light Macainery, lo, N. Y.

A.merican Saw Co.

ves Its Business Ofice, )hy ujls'( to

TRE\’TOL

Scientific Americm,

812000

or: -u( enurprlu on

nc
mlrlel—hn had s lar
lor reasons named.

will require his

an show cleuly. where over

for sale.

10,000 per year can be made out of it
ted to apything, from s Jeweler's or a dental drill to » car wheel chuck ‘k
not%o For {llustrated descriptive lists and further laformation, address the Manufacturers,

__(if closed before June 1), will buy the Patent (and $1000 worth of especial

tools) on (bo '”lhnburr Drill Chuck.” Only canse of selling—owner has I
ieh

r and more

whole attention snd the above amount of extra cash.

Danbury "™ {8 now L\v'hlu'\\ HERE scknowledzed to be the best (.nnck. for all purposes, oever put on the
aud rapld sale, beipg » decided *“ take ™ from the first.

'onlﬂ not buy it, except
he principle be ’

Unless sold before June 1, u wl

A. HULL & CO.,

DANBURY, OONN.

F.
DAMPER

REGULATORS B 8 T oAk “EOCKS.
MURRILL & KEIZER, 44 Holllday St., Balt,
IMPROVED 18W.
DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

VALLEY MACHINE COMPANY,
Easthampton, Mass,

RILLS, & d for Pm:e'u.
MAIUFRO‘I‘% ING CO.,
aven, Uonn.

IRON
R

.
John W. Mason & Co.. 42 Broadway, New York.

£<UI—Z-UH-U> FOOaw

LUCIUS W, ronra muuc'ruhn
‘Warerooms, ¥ l.ibeny su'u.gi‘gv Yorx.m‘

EVERY VARIETY

STEAM PUMPS.

SEND FOR LLLUSTRATED CATALOGUE
COPE & MAXWELL MFC.CO.
HAMILTON,OHIO.

GREATEST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

Sea on ‘“d delcﬂpuon in the ** Bc!entlllc Ame-
rican " of Marc The greatest known r rheu-
matismand sclatica. No phmeln -honld be wﬂhont
one. Send for circulsr.

C. R TOWNB!ND SOLE AGENT,
Cumberiand 5t., Brookiyn, N. Y.
Machinery,
Crane Bros. Mfg, Co.,
CHICAGO.

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

BOILERS AND PIPES

With “ ASBESTOS FELTING:" saves tventy-ﬂ\"e per cent. In fuel. Send for circalars.

ASBESTOS FELTING COMPANY,

XNos. 816, 518, 320, and 322 Front Street, New York. (@ Asbestos in all quantities and qualities for sale.

COVERED

WITH THIS

BRACKET SAW

An Infinite number of nse-
ful sand ornamental articles
can be made. It will pay
for {tself every day when
in use., The frame Is3x12
Inches, and made of red
cherry wood, bdeautifully
polished.

For sale at all Hardware
Stores, or sent by mail, pre-
pald, with four extra Saws,
on recelpt of one dollar.

NILLERS FALLS CO.,
78 Beekman St., New York.

PRATT’S |
ASTRAL
OTL.|

Bafest and bu! Ofl ever made—bdurns in lui lsmp—for
sale eveérywhe HAS. CO.
Established 1"10. 108 Fulton street, 5. Y.

SEND FOR
Circulars descriptive
of the
GOODENOUGH
Improved Horseshoe.

All fitted for use. Xo fires
required. Every Breeder, eve-
ry Farmer, every Horse Owner
A 5ls own Farrier.
Box 30144, P. O.
New York.
OFFICES:
34 & 36 Eliza-
beth Street.

/S

PP e

The only u'n' late In the world that makes perfect

l“v‘qu‘nl ; isthe work—at s single cat. in do

® Umes as much as any other. Alsos large

wr Jnv Bolt Threadisg Muhfnu of povel and tm-.
counr acuz,n Fine friction clutehes,

WILEY & RUSSELL, Greenfield, Mass

UIBKOLWATCKMAN 8 TIME DE
TECT Imporiant for al, Is Corporatt
u:?. ‘l;wuu‘!mnnl unvm—c;rol'r“af cmmll?::
w h ¢ ° n:‘og Socuracy the motion of & watchman o1
g. aan, s different siations of his
uadlovncuuuur J.E BUEKRE,

0. Box 1007 Boston, Mass,
N. B.-This delactor is coversd by two 0. 6, Patenis
Parties oxing or selling thess instruments withont ag.
thartty from ma Wil he Asait wioy o lipe 1o law

¥
prove

——

g Bugins and Biiler, ¥

ary sod Portable.
ll.o Clrcll.r h-zllllu and Power Hamni

to @OH. P, kn! l- m.cu '

- RIE CITY IRON WOBE" Erte, Pa.

C.HENRY HALL & CO..2 Cortlandt St., N.Y. City,

THE PULSOMETER.

‘The simplest, most durable and eflective
BSTEAM PUXP now In use. Will pump gritty
or muddy water without wear or injuryto
1ts parts. It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Msaas.
1327 Market St., Pnlhdelphll. Pa.
59 Wells Strest, . Chi . 111
Eouth Western Exposition, New Orleans.
811 & 818 North Second St., St. Louis, Mo.

\

%éi
=

THE AMERICAN TWIST
DRILL CO., Woonsocket, R. I.,are
now the sole owners and manufac-
turers of the celebrated

DIAMOXD SoLID EMERY Wuxers,
2~ lllustrated Catalogue of Em-
x__ry Wheels, Machinery, and Tools

ERE,

G. ROGERS & CO., Madison, Ind., are
e the originsal introducers of TANN A'l‘n l-‘
SODA for cleaning bollers. Thelr preparation o(

Salt was patented ¥ 21st, 1871, It success has led t

many fraudulent lmlunonn against which the public ll

warn.l. TAeir 7.5, iz the solid Sall itself—no dilution.

OSLY 1 TO 2 OUNCES DAILY SEQUIRED, ce 35¢. 8 Ib.

Send for book. Be(ercncu. Bemlng(on & Sons, Illon
Root Stea: (cl’n No wens, Lane

Dierd Co.,ﬂ:mluon 0 neldsdommuny.Oneld..N g

[May 9,?3—7;._

Box 7i8, New o?lnm‘tt Ppes

L Vervalen's Brick lamm,

ST B S e AN S

Hr\-rf\'
l\,l

MG

TW'

HOUSTON'S PATENT
TURBINE WATER WHEEL

Simplest, Btrongest, Chenpont, Bost.

The best Oils are the cheapest
in the long run.

—_—

ALL WHO HAVE TRIED

E. H. KELLOGG’S

ENGINE and SPINDLE
OILS

Acknowledge the Fact.

They are really good substitutes for pure sperm and
tallow olls, and as free from gum or oftensive odor,

TEAM BOILER AND PIPE

COVERIN G

CO toot!: Rhst..l?gu mx tndSL.BLLom l(o

IRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS,

T O
STENCIL DIES,

The Cheapest and Best, Also STEELSTAMPS for lnuk
Ing tools, &c. Catalo™ue and sum les FREE.
E. M, DOUGLAS _Bratticboro,Vt.

EXTRACTS FROM
AMERICAN INSTITUTE!
REPORTS.

The
ported and easil

applied
AS‘lleOS
SBES

These materials are prrr-rrd n-ndy for use,and are
for descriptive Pamphlets, Price Lists, &c.

Patentee and Sole Manufacturer |

EsTanLisaxd 1898, H W

A
farnished in rolls contalning 300 square foct each, packed In stro

OO0F COATING for restoring and preserving roofs. 4 L et g
08 PAINT, for Shingle and Tin roofs, and all outside work,
A‘BF-»TCH CEMENT for repairing leaks of all kinds on Roofs,

ASBESTOS BOILER FELTING, ASBESTOS BOARD and PAPER, NIBAPNIIK(I FKLI‘! As 'l%g
put up fo* shipment to sll narta of th
LIBERAL I\I)l CEMENTS TO MERCHANTS AIbD DKJ ERS.

Prnctltnlly PIRE-PRUOF." M dll nw-rdod N70.
“"Phe best article in the M-rku‘ 3
“ - vary strong, repels water enecuul r." 1
rcommend it to nll ax the best in
ASBESTOS RO?FI\(JI- ldlplrt for steen or flat roofs in -II climates,
L)

e TRTS,

SR
nud zo‘g.nou kegs and b-mll
I unu. nn. and bdls

In 5, 10,
ln l.
In 10

JOHNS, 87 Maiden Lane, N. Y.

83 hand: and endare as cold temperature as best
Winter sperm ofl, while costing considerably leas.

E. H. EELLOGG'S EXTRA SPINDLE OIL...,.81.9
E. H. EELLOGG'S NO.1 SPINDLE OIL..... 1.9
E. H. KELLOGG'S SPINDLE OIL..... 1.0
E. H. KELLOGG'S EXTRA ENGINE OIL..... 1.0
E. H. KELLOGG'S ENGINE OIL..... 1.00
E. H. KELLOGG'S EXTRA CYLINDER OIL.., 1.35
E. H. KELLOGS'S EXTRA SIGNAL OlL...... 1.35
E. H., KELLOGG'S SIGNAL OIL...... 1.0
E. H. KELLOGG'S SPERM ENGINE OIL...... 1.2
E. H. KELLOGG'S SPERM #VINDLE OIL..... 115
E. H. KELLOGG'S TALLOW ENGINE OIL.... 110
E. H. KELLOGG'S TALLOW SPINDLE OIL... 1.5

Manufactured only by

E. H. KELLOGG,
No. 17 Cedar St., New York.

We keep a general stock of Lard, Whale, Fish, Par-
aflin and West Virginia Black Ofls, and can furnish low
grades of machinery oll, equally as good as can bs had
elsewhere at the prices charged. E. H. K.

The VICTOR

Orill Chuck

TRIUMPHANT
AT
VIENNA.

£ Send for Circular of Ma-
chinist and Carpenter’s Tools,
HUBBARD AND CURTISS
MAN'F G COMIANY,
MipprerTowx, Coxx

PORTLAND CEMENT,

From the best London unnul rers, For Alo
AMES BRAND, %5 Ol BL,
A Practical Trestiseon Cement furnished for b cenfs.

IHE HEALD & SISCO
Patent Centrifugal Pumps

VERTICAL & HORIZONTA
First Premiums at New Orloans, llurlnnul ‘and New
York. * Medal or Spesial Award,” American
Institute, 1872,
Perfect satisfaction gusratteed,

The cheapest, mont

durable, popular and successfal Pamp known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
ete.

anpc with cn?nr on frame, romplﬂt. st low
Sgures for Wrecking, Dredging, lrnnuug.'u: INustra
l»dpunphld free, Jm{crv'nrr-lop"llunrwlllyndnl
the Pamp E.ﬂu of the strongeat possible tearimon
Addrtn H D, 818C0 & CU., Baldwinaville, N,

ANTED— A(-F\TH 8735 to no per
month, everywhere male and female, tointro
doce the GENUINE IMPROVED COMMON

SENSE FAMILY SEWING MACHINE, This
Machine will stitoh, hem fell tock, quilt, cord,
binA, braid and embrolder In & most superior

: menaer. Price only $15. Fully llcensed and
wirrsuted for five years, We will pay §1.000
for s .y maching that will sew s stronger,more

beawiful,or more elastic seam than ours, It
makes the “ Elastie Lock Stiteb.”" Everysee
ond suiteh can be cut, and still the cloth can-

not be puiled apart without tearing I1t. We pay
Agents from §75 to $290 per month and expenses, or &
comm/ission frnm which twige thatamount can be made
Address SECOMB & CO., Boston, Masm,, New Yaork Clty
Pletaburgh, Fa.  Chieago, 111, or Bt. Louls, Mo,

IGHT MACHINE CASTINGS of all

4 kKinds made Lo order .rnmp! Light work our ape
cisity. LiviNasrox & Co,,Iron r"nun ers, Plttab'gh,

K(l YE'S

Mill Pumish.lngWorks

sre the Jargest Io the United SBtates. They make Borr
Millstones, Fortable Mills, Smut Machines, Packers, M1}
Plcks, Water Wheels, lulla)- sbd Gearing, »p rrlllly

sdapted to four mills, Bend for catalogur
J. T. NOYHK & BON, Buffalo N. Y.

rtland Cement.

A l'nc(lul Treatise on Cement furnished raxs.
B. L. Merchant & Co, 7% SBoutn 8t., New York,

BRADLEY'S

CUSHIONED

HAMMER,

Send for Price List,
8. A. Woops Macminz
COMPAXTY,
#1 Liberty Bt., New York;
€7 Sudbury 8t,, ton,
Woodworking Machin
ery, Iron Tools, &e.

& J. W. FEUCHTWANGER, Chemista, Importers
nl llrup,( hemicals, Minerals, eto,, have re moved from
% Cedar 8t, to No. 180 Fulton 8i,, two doors above

Chureh 8t New York,

Worlking g Models

And Experimental Macht tal, or Wood, made \e
order by ¥ ?ndh?"u‘é Oanter st N. Y.

3 \(Ol\'bﬂ A\'l) B()II ERS, Now und ﬂoc
ond Hand, Fortable and Statiopar For descrip
tion, addross GOODWIN & W I‘I’M. Ol City, Pa

Machinists’
TOOLS,

OF ALL KINDS,

ADDNESS !

N.Y.Steam Engine (o,

98 Chiambers St.
New Yonx

hvo‘lluel. and o T T T )
orsetin separa ngineer
8 Liberty St,, 'New York,

For testing Ovens, Bolle
metm- or flues, Blast furnaces.
Super-hoated M&?m‘ Ofls Stills, &o

ress HENKY W, NULKLEY,
¥ lecn) St., New York,

DRAWING INSTS.

JILLUSTRATED PRICED MANUALS,

In four parts, viz. Iat, MATHEMATICAL, 23d. OPTIOAL
INOTRUMEXTS. 84, MAGIO LAxTERY, 4th, PHYSICAL
AXD BOMOOL APPARATUA, Malled to any sddress for 10

ts.each. JAMES W, QUEEN & O,
llronmny vol Caesrgus Street,
\rv \ ork. mx-uﬂpmn

L OR SALE—One (uru(- & lnm, s Dummy

Y Engine, guage 5 ft. 2% (o, but litle used. Also, two
econd Haud Swmall I.ornmulhu same makers, gauge
St din 410 BN welght, S tuns, Also, Obe !‘mlll Lo«
comotive, eutirely new ; ¥ foet gauge i welgf, 5 tuna,
Address GEO. W. GRICE, mhmm- sth Bt., Fhila., Pa

EST Earth Closet Patent extant, Hlmplc &

) sutomatic, Territory for sale, Hox 610, Bsltimore

Addrvll JOHN

{1, ROEBLING'S §OXS, M''rs, Tren
won, X.J,, or 117 Liberty 8t., New York, Wheels and
ftope lfO' conveylng power long distances. Send for
circuiar

]‘HF “ Beientific Amorican* is printed with
CHABR ENEU JOHUNSON & CO'S INK. Tenth and

Lombard Bta., Phlladeiphis, and 5 Gold 8t., New York,




