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Underground Pumping.
At arecent meeting of the Society of Engineers, London, |

JULY 22, 1876.

THE CENTENNIAL EXHIBITION.—THE CAMPBELL PRINT- |
ING PRESS. ',

About 200 feet west of Machinery Hall, upon a command- | Mr. V. Pendred, President, in the chair, a paper by Mr. ‘
ing eminence, is situated the building illustrated on page Henry Davey, on the underground pumping machinery at |
8§01, volume XXXIV, which has been erccted by the Camp- | the Erin Colliery, Westphalia, was read. The paper de- ‘
bell Printing Press Company, at their own expense, On one | seribed whatis probably the largest example of underground |
floor of the building are ten of the different styles of print- | pumping engines extant. The system, which was origina
ing muchines manufactured by this company, the most no- | ted by the author, may thus be briefly described. In the
ticeable of which is the perfecting and folding press, This | mine (which is 1,200 feet deep), 920 feet from the surface, I8
machine uses duplicate forms, and is claimed by the inventor | placed a pair of compound differential pumping engines,
to print on both sides, from a continuous web of paper, fold, ] capable of raising 1,400 gallons per minute to the sarface,
lay away in piles, and count 30,000 copies of an ordinary | atthe same time supplying power through the medium of
daily newspaper per hour: a figure which will be readily ‘ the rising column to two differential hydraulic pumping en-
comprehended when reduced to 500 sheets per minute, or 8} | gines placed at the bottom of the mine, and employed in
per second: and, as they are printed on both sides, it is equal | lifting 1,000 gallons per minute to the main engines. Steam
to 163 impressions in each second of time lis carried down to the main engines, from the surface, at a

Our illustration shows this machine in perspective; on | pressure of 70 lbs. per square inch. After passing through
the right is seen the roll of paper from which it is fed, | the engines it is condensed, and a vacuum of from 24 to 26
with spare rolls ready to replace the one in process of being | inches of mercury is obtained by means of a separate con-

printed on. From this roll, the paper passes, first to the
upper, then to the lower impression cylinder, and thence on
to the left side of the machine, where it is cut, folded, and
counted, which latter operation is recorded on the register
shown just above the pile of paperon the front.

When the rotary press of Richard M. Hoe was the ac-
knowledged fastest press of the world, the paper was print-
ed on one side only: it needed a second feeding through to
perfect it, and required as many feeders as the machine con-
tained impression cylinders, which ,in the largest size, were
ten; and as the sheets from each cylinder were laid away by
a separate fly, there was no difficuity in disposing of any
number of sheets properly, as fast as the machine could
print them. But when the perfecting or web press had been
so far improved as to overcome the difficulty of preventing
the offset of the ink, there was a difficulty in disposing of
the sheets as they came from the press.  In the printing of
4 newspaper at the rate above-mentioned, the paper must
issue from the machine at the rate of nearly 2,000 feet per
minute; and for laying away in an orderly pile such sheets
of paper, ssuing from n muchine und succoeding each other
ut the rate of B or 9 in a second, the ordinary tly was out of
the question. The Campbell press not only lays the sheets
out in perfect order, but folds them twice, thus dispensing
with ooe of the most vexatious and costly (in point of time
wasted) suffixes to the labor attaching to the newspaper

denser which produces at once the vacuum on the engine,
and enables it to start to work sgainst the full column, The
methods of actuating the valvesin the steam and hydraulic
engines were fully shown. In the latter case the valyes are
worked without any metallic connections, by means of n
modification of the differential gear. The paper was illus.
trated by detail drawings of the steam and hydraulic en-
gines, and also of the separate condenser, as well as by
working models of the machinery
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American Kaolin.
About = yvear ago, in describing the process of manufac- |
ture of porcelain, in the vicinity of this city, we called at-
tention to the fact that beds of kaolin undoubtedly existed |
in this country, and all that was required wasthe enterprize |
necessary to develop them. There is every inducement, I
both in the shape of a demand for the material by potters
and of a protective duty of £5 per tun, to attract our citizens
to obtaining from our own resources the clay which now is
imported from England, and, at the same time, there is the
higher incentive of aiding in building up an American indus. |
try to supply us with the manufactured products which we |
now principally buy from France.

| terinl, and for information relative to the mines.
| is of a pure white, blue, white and pink quality,and appesars

!

[.u.-zo per Annum,
(POSTAGE VREPAID.]

| The troub'e, however, with most of the native deposits is

the impure nature of the materisl. To make fine porcelain,
which must rival in purity and whiteness the famous pro-
ductions of Limoges and other French towns, the material
must be strictly pure, Clay that is coarse and contaminated
with metallic oxides serves well enough for opaque stone
ware, and we have never heard that any lack of that sub-
stance hns been encountered ; but it should be borne in mind
that such will not answer for fine goods of the kind where-
with our potters hope successful y to compete against
foreign manufactures, at least until some one discovers an
excessively cheap and perfect method of purification. It is
cheaper to import the English clay, a fact obvious when it
is considered that the merest admixture of ocularly imper-
ceptible iron impurities in the paste results in the finished
goods being blotched with ineradicable spots, and of course
in their ruin as first class marketable articles.

Whether the large deposits recently found in Illinocis will
turn out of sufficient purity for general use, we are not yet
prepared to say. Mines of kaolin have been discovered
over 120 acres of Union County, Illinois, and in adjoining
localities ; and a town named Kaolin has there been estab-
lished. We are indebted to Mr. Moritz J, Dobschiitz, the
owner of a large portion of the tract, for samples of the ma-
The kaolin

sometimes naked to the eye, and sometimes in pockets 60 to
i0 feet deep. Mr, Dobschiitz states that there is every
facility for the establishment of & pottery in the vicinity.

Electroplating of Leaves, Insccts, ete.

A new and improved method of metallization of organic
substances, so as to fit them for receiving galvanic deposits,
has been devised by M. Cazeneave. It is both more rapid
and more safe for the operator than the ordinary way. The
nitrate of silver which serves for the metallization is dis-
solved in wood spirit, by which means a thorough impreg-
nation of the object is obtainable. After maceration (more
or less) the object is dried through rapid agitaticn, but
while still moist it is submitted to a saturated solution of
ammonia gas, and thus is formed a double nitrate of silver
and ammonia, easily reducible. Drying is then completed

Since the publication of the article referred to, many of | gt & mild temperature, and the object is then suspended in

our readers have informed us of kaolin beds, located in va-
rious partsof the country; and this information has been, in

printing press.

the columns of this journal, laid before porcelain makers. !

'- "m"'

mercurial vapors and completely metallized in a few min-
utes. By this method, the author says, he has obtalned &
regular layer of copper on leaves, Howers, insects, etc.
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‘m m%.vwwu non IN NEW
The people have vory good canse to congratulate them-
selves over the very sensible manner in which the Centen.
ninl annivorsary was celebrated. In this city—and the same
appears to have been the ease generally olsewhere—the ten-
deney to abandon the Chinese mothod of signifying re-
joleing by hideous nolues of fire crackers, torpodoes, pistols,
and similar ear-splitting contrivances, and to substitute
therefor the silent but more eloquent display of banners,
flags, and illaminated lanterns was plainly manifest. By
what provess of eloction, during the early history of the na.
tion—unless we mingled ideas of Guy Fawkes’ day, derived
from the mother country, in a very uncomplimentary man.
ner with our national heoliday—we were ever induced to
adopt the fire cracker as a symbol of joy, must remain a
mystery. Suffice it, however, that the popular predilection
for the noise nuisance is on the wane; and we may hope, in
each recurring holiday, to see the inherent taste of our peo.
ple exemplified by new and beautiful decorations, and all
olnssos gratified, instead of a fow finding pleasure in a spe.
cles of amusement of which the annoyance of others and
the endangering of life and property are the too common
results.
Those who can recall the illuminations of New York city
during the war, after Union victories, or her magnificent
outburst of patriotism, demonstrated by draping almost eve.
ry edifice in bunting, shortly after the rebellion broke out,
say that even these demonstrations were exceeded in gran-
deur by the display made recently in New York. For weeks
past the dry goods stores have boen filled with national flags
by the million. It would seem ns if manufacturers of cot-
ton goods and delaines have, of late, made nothing but the
stars and stripes, or red, white, and blue fabrics. For the
first time we saw an innovation in the shape of American
flags of bunting, 9 and 10 feet in longth, and also smaller
silk ones, entirely printed on a single piece. It certainly isa
curions fact that,during the immense demand for flags in the
war time, no one produced them in this way, and that, with
the exception of the cheaply printed affairs for children,there
were no flags made except those sewn together piece by
plece.
Foreseeing the prospective demand for lanterns and
lights, for illuminating purposes, a variety of ingenious
contrivances were devised. There were lanterns made of
pasteboard, in flower pot shape, with holes covered over
with colored paper in fanciful designs. Inside of these, in.
stead of a candle, was a little cup, full of a composition of tal-
low and wax, in which a wick floated. The cup had a long
handle, and was made of tin or other cheap metal. The light
emitted was equal to that of two or three candles, and the
contrivance was far moresafe than the Iatter. Another form
of Iantern was a large black box which fitted on the window
sill. Each box had three or four colored disks letin aper-
tures in it, so that a house, having boxes at all the windows,
looked as if in each window there wore balls or globes of
colored fire. We noticed two or three ingenions devices for
holding flagstaffs at an angle in windows, which were quite
new, and which met. with a ready sale.
Not only on the great thoroughfares, but evenin the most
unfrequented streets, up In the windows of crowded tene-
ments, on the roofs of strect cars, on the heads of horses,
on vehicles, on apple stands, on nearly everything, the
national colours appeared. Whether it was only a penny
paper print of the flag fastenad to the dirty walls of some
rookery, or the magnificent designg worked in embroidery
on the elegant mansions in the fashionable quarter, the
patriotic feeling was everywhere manifest. On the night
of July 4 came the culmination. From river to river,
from Harlem to the Battery, New York fairly blazed. High
up on the topmost pinnscle of the great Westorn Union
Telegraph building, an electric light threw its beams far up
Broadway and acrosa the rivers to Brooklyn and New Jersey.
On Union Square, the central point, the lofty buildings
which surround it were outlined with myriads of bril.
‘v | liantly colored lanterns; while just bofore midnight a pro.
cession of wmome fifteen thousand men, carrying torches,
paraded the principal streets. At midnight the vast con.
eourse had gathered in Union Square; and as the hour was
reached, the thunder of & heavy gun from one of the forts
in the harbor pealed over the clty. At that instant »
myriad of rockets shot up from the square. The chimes in all
the churches, the steam whistles of the factories, the eannon
in the forts burst forth in & chorus of rejoicing. The musiec
of the national air was played by the united bands of a
dozen regiments, the hundreds of members of the choral
socleties and the vast erowd of spectators joined in the
anthem ; and thus, with a celebration worthy of herself as
the metropolis, New York welcomed the advent of a new
eentury.
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DO NOT GET COOL~--HEALTI HINTS FOR THE SEASON,

*“Inthis paper out of its seases ¥ we can hear the reader
exclaim, as he casts a wrathful glance st the vagrant mer-
cury, ambling among the nineties. ** Do not got cool, when
the sun i scorching and there Is no breeze, and the pave.

ments are almost red hot 1

Hasten slowly, good reader. We do not object to refrigora
tion of oneself when itls dome censibly, but the trouble is
that the majority of persow throw common sense aside with
thelr hoavy ander urments. There Is & prevalent, thouth
none the less stupid, notlon that colds, and pleurisy, and
pneumonia, and like maladies are peculisr only to winter
and early spring, but the facts are that it s slightly easier
If anything to Incar thesn disesses with the thermometer at
ninety, and infinitely more difficalt then to get rid of them,

|jUI Y 22, 1876.
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unless dealt with promptly. There f«m we  beliove that
““don’t got cool " in sound advice, for it is better to endure

the hont while well than to endure it while sick and debily
tated.  We recently met with some of those axiomutie say-
ings of the late Dr. W. W, Hall (who recently died n vietin
to n mulndly against the contrac tion of which he most per-
uistently warned others), written many years ago,bnt alwayy
timely, We hove not room for all, but the substance com.
pressed Into a parngraph will serve our purposes, If oy

any occasion he says, you find yourself the least hit noticea.
bly cool, or notice the very slightest disposition to s chill
running along the back, ns you value health and life, begin
a brisk walk instantaneously, and keep at it antil perspir
tion begins to return : this will seldom fail to wardoff a
summoer cold, which is more dangerous than a cold taken in
winter to all persons having the slightest tendenay # con.
sumption. If you haye walking and riding to do, ride first,
heenuse if you walk you mny get overheated; and then, when
you ride, you may be exposed to u draft of air likely 10 be
followed by a chill, a cold, pleurisy, or lung fever,which is
preumonin,

Not o summer passes bt that the papers report numerous
deaths from drinking ice water by overheated people. For
purposes of quenching the thirst, water not coaled to a very
low degree is much lessg harmful and more gratefal: but if
iey cold water be taken, safety lies only in drinking slowly
Take one swallow at a time,remove the glass from the lips,
and count twenty slowly before taking another. It is sar-
prising how little water will quench the thirst when thus
drmk. Soda water is a favorite beverage, and bears about
the same refation to cool spring water as candy does to
bread. Ttdoes not slake the thirst as well as water, and, be.
gides, one is apt to drink too much of it

When you reach home after a day's work, tired and wenk
perhaps with an undefinnble feeling of lussitude or depros-
sion, don’t attempt to raise your spirits by drinking ice
water, however thirsty. A cup of hot tea may be wisely
taken by most persons, but does not agree with all. The
heat is of more value than the tea itself, but both combined
nct beneficially on most persons. The degree of debility nud
downward progress of the system is arrested by the warmth
of the water and the stimulating quality of the tes, umtil
strength begins to be imparted to the system,

¥ever take a nap in the daytime uncovered. Many le
down for a few momenss, merely to gain a brief rest, with.
out intending to go to sleep. Too often, however, on waking
up, & chilly feeling admonishes one that he has taken cold,
which may be the precursor of serious iliness,

Both comfort and cleanliness are subserved by wearing
woolen gauzo noxt the skin.  Furthermore, this fabrie pre-
vents the sudden cooling of the body and absorbs the
perspiration. Colds are caused by the temperature being
too suddenly lowered. Woolen fabrics worn next to the
person prevent this, as we have said, and at the same time
obviate the disagrecable feeling of dampness felt when
linen, especially, is next the skin.  All garments worn dur-
ing the day should be removed at night and thoroughly
nired and dried. All ehanges fram a heavy ® a lighter
clothing in summer should be mude at the first dressing in
the morning. It is safer to wear too mueh clothes than too
little, especially for children, invallds, and old people.

We will relax our negative advice in one case, and then
only in a metaphorical sense: in other words, in hot weather
keep cool, don’t worry. Persons who allow themselves to
become mentally exhausted,by anxioty orstwin of any kind,
are partienlarly liable to sunstroke, It isa foolish popular
idea that this terrible malady b due to the concentration of
the sun's rays ou the head. Persons are frequently struck,
as it is termed, in the night, but are moro apt to besso lote in
the afternoon, when the system is depressed by the heat and
nervous exhaustion. The way o avold sunstroke is to onder
one’s doings so that vitality shall not be lowered, and the
conditions favorable to the disease uced. A sun:
stroke, if not fatal, leaves the patient less able to endure
mental or physical work ever after, and requires from him
constant care against pulmonary discase or & socond visita:
tion. Avoid worrying the brain and an undue exposure
to the sun, and, more important still,do not depress the sys-
tem and lower the bodily temperature by the vse of miscalled
*“stimulating * alcoholic drinks. To sum up all in one sen-
tenco: Do nothing to Jower the normal bodily temperature.
No matter how hot the weather, the temperature of the
healthy body is invariable st 98°, Ml‘mﬁblllﬂ
refrigeration but depression, no matter how it is produced;
and depression means loss of vitality, proclivity to disease,
and death.

Since the above was written, a repart of the sanitary com-
mittee of the Board of Health of this city has been made,

in which it is wald : ‘' Sunstroke Innuﬂu oxcossive heat,

and especially If the weather is * * Ttis more aptte
occur on the second, third, or fourth q(ghull‘li :
than on the fimt. Loss of sloep, , oxcltement, close
sleoping rooms, debility and abuse of
!tlamuhmmbnmm,

“1f working in the

absorby heat) ! :
er.ln;-pn‘:E
and seo that the s wet.

Do not b
drink what water you need Ii‘hqit-.
prevents the body from being

possibile, nummm thin us

-y

s



Wtuk ‘of water with a little sugar.”

'm by the engineer to mean a palatable wholesome
‘water, not insipid

thl&omkgu very hot
hmrkk in the sun. If a feeling of

ldvmumrhudnnd neck. If

oronld--enﬂu.ll.blno swallow.
sponge with or pour cold water
nd limbs, and apply to the hesd pounded ice
thﬂaﬂhﬂdﬂk If there is no ice at
wp & cold cloth on the head, and pour cold water on
a5 on the body.
If the person is pale, and very faint,and his pulse feeble,
Mhhhhlp ammonia for a few seconds, or give him a tea-
spoonful cf aromatic spirits of ammonia (hartshorn) in two

—_— ——tttr——
.~ SOME SOURCES OF BAD WATER.

There Is no such thing as pure water, neither at the
sources nor snywhere else, except in a laboratory. Pare
water, therefore, or good water, in ordinary parlance, is un-

like rain water, and not foal by the recep-
tion of that class of impurities which endanger the individ-
ual health, Unpolluted water, as we have explained in a
pxwloul article, is tasteless, inodorous, possesses a neutral
or faintly alkaline reaction, rarely contains in 1,000,000 1bs. | ties
more than § 1b, of carbon and 1 1b. of nitrogen in the form
of organie matter, and is incapuble of putrefaction, even
when kept for some time in close vessols at a summer tem.

\ The chief causes of pollution are found in the re
fuse fluids from factories and in animal sewage. By a re-
oent law in Massachusetts, the Bonrd of Health of that State
was required to investigate the pollution of rivers, estua-
ries, and ponds, by such drainage and sewnge. And in the
seventh annual report of that body we find a valuable and
complete record, in which are included detailed descriptions
of industrial refuse, which now, as our industries expand,
throatens greatly to impair the purity of our water sources,
and 8o react unfavorably upon the public honlth,

Than some of the liguids for which there is no utilization,
und which are allowed to contaminate running streams, it is
diffioult to imagine anything more nauseously filthy. To
make thirty tuns of woolen cloth, for example, over eighty-
six tuns of matter composed of grease and dirt from the raw
wool, urine, oil, glue, pigs'dung, pigs' blood, urine (second
use), soda, common salt, soap, fullers’ earth, dyestuffs, and
alum are discharged into the nearest water courses, Cot-
ton manufucture involves the pollution of large volumes of
water, partly by mineral, but chiefly by organic matters.
Nearly the whole of madder dyestuff is waste. We may
guin some idea of the extent of the pollntion from the fact
that an average factory, of 250 hands, sends out some
600,000,000 gallons of foul water per annum, charged with
some 1,446,000 1bs. of refuse matter, including 42,560 Ibs.
of arsenate of soda, containing 833 1bs. of metallic arsenic.
All the chemicals used find their way into the stream.
From calico dye and print works, the total impurities are
found to be 76-2 per 100,000 parts, and, from Turkey red dye
works, 105°7 parts. Linen and jute bleacheries discharge
caustic soda, lye, waste chloride of lime liguor, waste sul-
phuric acid liquor, and waste carbonate of soda and soap li-
quor. Works fordyeing linen and jute contribute polluting
liquids essentinlly the same as those produced in the calico
industry. Silk works discharge comparatively small quan.
tities of dyes and gums. Papermakers contribute refuse
from the dusting process, lime refuse from the treatment of
soda, alksline waste liguors from the boiling process, the in-
soluble part of bleaching powders, the waste bleaching liguor

if used in excess and without due caution), and the
drainage of the making machines. Next to the fouling of
water by the washing of filthy rags, the discharge into
rivers of the sods liquor in which esparto has been boiled
is the most formidable source of pollution from paper
mills,

In comparison with the damage which is inflicted upon
river waters by the sewage of towns and by drainage of tex-
tile fabric factories, the damage caused by the metal trades,
with one or two exceptions, is quite insignificant. It con-
sists of pollution by cinders, scorie, and furnace ashes,
by scids, and by metallic salts. Iron works pollute streams in
an insignificant degree by the water used for cooling the
rolls, which becomes charged with tar or conrse grease from
the bearings. The waste liguors discharged from wire and
galvanizing works are the most intense and noxious sources
of pollution contributed by any of the metal industries,
The waste contents of acid baths render river water unfit
for the supportof fish life, and the free acid corrodes the ce-
ment and Joosens the brickwork of sewers, tin
plate works, the sheet iron, previous to recolving its coating

In some

of tin, Is pickled repeatedly in dilute sulphuric seid ; but
the waste liguor, instead of being discharged as formerly in
to the neighboring stream, is concentrated in shallow leaden

evaporators, untll, on cooling, it deposits » coplous supply of
crystals of green copperas, which Is sold st a small profit
The mother liquor from these crystals is fortified with fresh

Scientific Jwevican,

matters prove fatal or are within safe limits, Goldfish and |
minnows were employed, the one species for its tenacity oll
life, the other on account of its delicate vitality. It ap.

peared that, of nitric and sulpharic acid, one part in fifty
thousand of water killed the fish,

Sulphate of copper was the most virulent metallic unlt n
strong fish dying in water which contained only 454y

of iron and of alum, 1.5 ; acetate of lead, 5 ; chloride
of lime (saturated solution), 1154 : ehlorine (utunu-d 80+

coal tar,
The most dudly of all contaminations is sewage, and this
is now believed by chemists to be all but indestructible,
being only rendered insensible in the water by being diluted
with at Jeast 100 times its volume of good water. Ordinari-
ly, the human stomach is apparently unaffected by water
exposed to a considerable measure of impurities; but it be.
comes fearfully sensitive to the same waters during the pre-
valence of an epidemic. This was conclusively shown to be
the case during the terrible cholera visitations in London in
1849 and 1854 It may be added that the evil effects of
much polluted water, as compared with water but little pol-
luted, which become so palpable during epidemics, cannot
cease to exist, except in degree, when no epidemic prevails,
Accordingly as the river watersare cleansed from the impuri-
which now are expected to hide themselves there, the
.menl health of all living things depending on them and
using them must benefited.

THE mmnu. moamox

The ceremonies at Philadelphia on July 4 partook of a
national character, and in this respect they must be distin-
guished from the local celebrations which took place in
wvery city, town, and village in the country. Although not
occurring on the Centennial grounds, they were, neverthe-
less, o part of the great scheme whereby we emphasize our
rejoicing over the completion of the first century of national
existence, and they therefore must be chronicled with the
history of the Exposition

The military parade which preceded the ceremonial includ

od representative militin regiments and companies from the
different States, the U, 8. Corps of Cadets,detachments of sail-
ors and marines,and civilian societies, making a display fully
in keeping with the importance of the occasion. Atacompara-
tively early hour, Independence Square, where the grand stand
hiad been erected, became thronged; and when the formal pro-

ceedings commenced, the crowd was estimated at over 100,000
people. On the platform was grouped an array of distin.
guished men, such os has rarely before been seen. The Vice-
President of the United States, in the absence of President
Grant, presided. About him were the Emperor of Brazil,
the Crown Prince of Sweden, Governor Hayes of Ohio, and
the Governors of several other States, General Sherman,
Count Rochambeau, besides the Foreign Centenninl Commis.
sions, the Diplomatic Body, and other dignitaries. The
orchestra opened the proceedings by performing the grand
overture composed for the occasion, which was followed by
prayer by Bishop Stevens, of Pennsylvania. The hymn of
welcome to all nations, by Dr. O. W. Holmes, was then
sung. The most impressive episode of all sacceeded. The
Vice President’s announcement of what was to come was not
sudible to the vast crowd; but when the Mayor of Philadel-
phia stepped upon the rostrum, holding aloft a faded yellow
piece of parchment enclosed in a simple frame, the cheer
which arose attested the recognition by the people of the
original Declaration of Independence. The scene of enthus.
issm which the production of the immortal document elic-
ited baffles description. The applause became a mighty |
roar, the infection spresd to the sedate dignitaries on the |
platform, and all rose to their feet and joined in the tremen-

dous ovation. None cheered more lustily or swung his hat
more vigorously than did His Majesty Dom Pedro II. Again
and again the acelamations burst forth, until at last, through
sheer weariness of its makers, the noise died away. Then
Mr. Richard Henry Lee, grandson of the mover of the De.
claration in the Centennisl Congress, roceived the document,
and in a clear voice read it. The Brazilian hymn, composed
in honor and by order of Dom Pedro, was next rendered by
the orchestra and chorus, and its repetition was demanded
by the people. A superb ode, by far the finest lyric prodae-
tion which the Centennial year has brought forth, was re

storms of applause. Lastly followed Hon. Willlam M.
Evart’s oration, a noble address, a shade too purely intellee-
tusl in charactor, perhaps, for the aversge thought, but
none the less brillisnt, masterly, snd able. It nature Is sach
as to forbid shstraction; but the keynote of all was that the
Declaration ereated what was declared, the independence of
a new oation.  The oration terminated the formal proceed
ings at Indopendence Square.

On the Exposition grounds, the Catholie temporance foan.
tain and the Humboldt monument wore dedieated with ap-
propriste ceremonies. The attendance (inall 46,125), was

view of the other attractions in the city., Thousands of
visitors from New York and other cities arrived, taking ad-
vantage of the holiday, and manfully doing the Exposition,
despite the almost intolerable heat of the weathor.

The Exposition itself ls now running as smoothly as could
be desired, and tho only discantented peopls are thoss for.
oign oxhibitors who are converting the fair into a market by

sulphurie acld, and used over and over again, none being al
lowed to go luto the streams,

The effect upon fish of & number of leading and potent
polluting substances, occurring as manufacturing refuse,
was the subjeot of elaborate experiments in Scotland some
yoam Ago The Information thus obtalned was of great
yalue, ay nlu;wu;g the degroo of dilutiop st which the noxious

part. Other substances proved fatal, as follows: blllphlk‘ in “lf"l‘ll"l’)‘ Hall,

| will more richly repay careful study.
lution), yolyy; fodine, yglgy; bromine, yyizy; ““’“" | known to Americans by her productions, although accounts of
potash, yolyy ; foundry coke, |} : furnace cinders, 1| her recent achievements in industry have not been wanting.

cited by its author, Mr. Bayard Taylor, and received with |

somewhat above the average, & fact remurkable in itself in | The total length of cable was 3,222 nautieal miles; 40 Men-

jotth vells were used, although signals were read with 12
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custom hnu-u- rogulations, to pay duties on an entire in
voiee bofore n singlo object pertaining thereto can be deliv
ered to the purchaser, and this regulation they are endeavor
ing to have abrogated. The encampment of the West Point

Carbolic acid was found | cadots in the grounds has added a new attraction, and the
peculinrly destructive; and tannie acid, in the proportion of | morning and evening parades are attended by thousands of
vidus for minnows, or 55 for goldfish, caused death. | people

Wo gave last week o brief account of the

RUSSIAN EXHINIT :

The principal display made by that na-
| tion is In the Main Bullding, and no part of the Exposition
Russin is but little

The opportunity here afforded, of learning something defin-
ite rogarding the wonderful growth, notably in art itdos.
tries, the taste for which did not exist in 1851, but which
now in Russia has reached: almost a mania, is therefore of
the highest value, It ix not extravagant praise to say that
the Russian exhibit is superb. The silver work is not ex-
celled in the entire fair. Very curious effects are produced
by imitations in white silver of the Russisn napkin, with
the border worked out in sauch a faithfully minute mauner
that the threads can almost be counted. These napkins
sometimes form the covers of punch bowls, sometimes ap-
pear as if carelessly thrown over salvers; and so exquisite is
their workmanship that they might easily be mistaken for
real fabries of linen, A peculiar Rossian industry is the
manafacture of a variety of articles from stones found in
the Ural mountains. Malachite, jasper, and lapis lazuli are
the materials mostly used; but there are also articles made of
minerals quite unfamiliar in this country, such as labrador,
rhodonite, and nephrite. Very beautiful are the bunches of
fruits carved from the various stones, the natural colors of
which reproduce almost exactly the colors of the natural
fruit. We have already, in a previous article, described the
magnificent malachite mantelpiece and vases. There are
also numerous small tables of the same precious minersl,
valued at from 100 to £1,000 each. A unique collection of
fabries come from Circassia, all of which are exquisitely
embroidered in silk and in gold and silver. The display of
furs is the finest in the Exposition, and some idea of the
beauty of thearticles may be formed from their cost. A
little bunch of sable skins, of the finest quality, is valued
at §2,400, a lady’'s cape of black fox fur is marked $£1,400,
and a cloak made of the backs of sables is valued at §2,700.
Some gold jewelry is exhibited, remarkable for the delicate
shadings of color, varying from the lightest straw yellow to
brownish red. This is produced, we learn, simply by sub-
jecting the metal to various degrees of heat. A pavilion of
graceful form is devoted to the display of rubber goods,
an American industry introduced recently in Russia, which
has met with remarkable success, the product of the single
factory making the goods amounting,it is said, to £5,000.000
in value per year. Some handsome carved work comes from
the government school in St. Petersburgh. The most no-
ticeable object is a peasant’s chair in black walnut, across
the seat of which lies the imitation of a towel made of some
white wood. The handles are formed of hatchets. At the
back of the seat is a pair of mittens admirably carved, and
in the frameappears the characteristic motto in the Russian
language : “ Go slow and you will go far.”

The Russian government is represented by superb col-
lections of minerals and fossils, and of school books, school
furniture, and other objects relating to education. Among
the other exhibits are pianos, scientific instruments, amber,
soap, chemicals, ladies’ cloaks of velvet lined with the white
hair of the Thibet goat, fans, and nmbrellas. There is also
a jeweled figure of St. Alexander Nevsky standing in 2 kind
lo( shrine, which may be purchased for £3 500.

In Agncultunl Hall the Russian display well represents
| the farming itdustries of the empire. There are gralns of
|all kinds in sacks with glass covers and in sheaves, flax,
wool, and dried fruits, canned goods, biscuits, wines, liquors,
and 80 on through a long catalogue. The agricultural im-
plements consist only of a mower, a thrasher, and a fow
fanning mills, Russia also makes an admirable exhibit in
the Shoe and Leather Building, showing shoe and upper
lenthers, kid boots, shoes, gloves, ete., all of fine muanufae-
ture,

For a long time it was sapposed that Rossia would make
no display at all; but when her government concluded to
participate, it evinced prompt energy and lberality. A com.
;mlulnn appointed at the eleventh hour mude a list of the
{articles wanted and of the manufacturers who produced the
best of vach kind. The government undertook the payment
of froight and insurance to and from Philadelphia, and of all
exponses of installation. Thus, in & remarkably short space
of time, u thoroughly good and, in some respects, excoed-
ingly brilliant exhibit wus organized,

1

l.on;llud? ‘b'y ;le.

The Philosophical Magazine has an article on the deter-
mination of the longitade of Cairo, from Greenwich, by the
exchange of telegraph siguals, by Captain (. Onde Brown.
The actual experiments were between Portheurnow and
Alexandria, the whole series of eables bolng joined direet.

cells.  The mean loss of time before the sigoal or make
of circult was visible was 184 seconds, and that before
break of current signal was 1'98 seconds, the mesn belng

131 seconds,
B — kL o ——
Tux Soclety of Arts, Genova, Switserland, celabrated the

sclling thelr articles, They are required, under present

first contury of jis existenco on June 1, 1870,
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IMPROVED STEAX JET PUMP,

It bas been customary to cast the poszle of the above
Damed pamps in one plece with the shell of the pump: bat,
owing to the pecaliar shape and internal position of the noz-
tle, it has been found 10 be = difficalt matter to impart a
smooth finish there. An undue amount of friction is thus
opposed to the passage of steam and water through the
puwmp, which impairs the efficiency of the device.

The device herewith illustrated is mainly intended to
overcome the dificalty. A, Fig. 1, represents an ordinary
elbow, sach as is used with gas and steam fittings, and s id
elbew has the nozzle or jet pipe,
P, screwed into it, ss shown in
Fig. & This nozsle is furnished
with an ajutage, 3, of a bore
adspted to the capacity of the
pump. Projecting horizontally
fromw this elbow is a short pipe, C.
Radiating from said elbow is the
tube, D, whose office will presently

. The above described de-
vices A, B, b, C, ¢, and D, after
being Stted together in the man.
per shown in Fig. 1, are then
placed in s suitable mold, and the
she'l cast around them, after
which the core is removed and the
body of the pump is complete.

By referring to Fig. 1, itwillbe
seen that the shell is composed es-
sentially of an enlargement, E.
apd a peck, F, the enlargement
being chambered out s0 as to af-
ford mmple space around the el-
bow and pogzle for the pacsage of
water. Thetube, D, is tapped for
the engagement of a screw-thread-
od plug, J, that can be readily re-
moved whenever it is desired to
drals the pump, so as W prevent
freezing. K and L represent, re-
spectively, the inletand discharge
orifices of the shell. M and N are,
respectively, the suction and dis-
charge pipes, which communicate
with the previously described ori-
fices. O is an ordinary coupling
that ua'tes the projecting end of
the pipe, C, with the steam pipe,
P. The body, EF, with its un.
closed nozzle, ABC, is ready for
use almost as so0n as it is takes
from the mold. The coupling, O,
sod stensn pipe, P, are now ap-
plied, after which steam is turned
o, asd the apparatus then ope-
rates o omsentially the same man-
ser &y ondinery jet pumps. An
sconomy Is claimed by the Invesn.
tor to result from the unlmpeded
flow of steatn within the nozsle,
formed of A snd B, and of water
arcund the same, which cannot be
obtained when the parts, A snd B,
are r agh castings.

The lavention was patented
March 7, 1876, by Mr, Hansos P.
Teoast, of Newesatle, Ind.

2
COMBINED FOCKET AND DRAW XNITE
An ingenious device, putented Felbruary 29, 1856, by Mr
Joha W. Plerce. of New Bedford, Mass . Is & 100l which
may be ased for o draw knife, and for all purposes required
of an ordisery pocket or clasp knife. |t consists In o clasp
knife, havisg ane or more Mades, cne of which latter is pro
vided ot its onter end with & ring of sufficlent size 1o admit
the Snger, s shown In the annered engmaving.  To use the

tool an & draw knife, the handle is grasped by one hand of |

the seer, and sne of the Sngers of his opprmite hand is in
serted withia the ring. When the Made s cloned, the ring

will exvend bwyond the butt of the handle, and afford & con
veniont means whereby the huife may be ensrpended 7 o the

jmrn
— -, e, -
Bossemmer Sael in France.

In an action bronght by Mr. Bessomer agninat M Sehned
dor, of Croanot, o decinlon wes pives by the Connt of —
spninet the plalatifl on April 28 Jam This des
oaps the Daligtia of the Commitien of Pronch Pospes * oy

thagniohen the claimn of M2 Bemsomer snd ia of votrome

P

porsanes for the whole of the Freach 1oads Had the slais
of Mz Bmermer bewn tevoguiesd, this reengaition w
hare alontad every maker of stewl sxompt M Sehneider
Bosssnntr stenl In st present & cheap article in France sad
thie degiston will a0t incrense the price

:

FIG. L.

Srientific American,

of coca upon those who chew it; for, while most of them
considered that It possessed wonderful powers of sustaining
strength under prolonged fatigne without food, some thought
its use pernicious and dangerous, others, not only innoc-
uous, bat beneficlal to health. The annual consumption of
the leaf, by the elght millions of people along the Cordilleras
of the Andes who use it, is thirty millions of pounds. After

ering and drying its leaves, Sir Robert gave an account of

self, in which he had found that it was both a preventive of

S\
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TENAKT'S STEAM JET PUMP.

| fatigue and & restorstive of strength after severe bodily ex-
ertion, and that it had po resctionary effect apon the sys
tem. In regard 1o the use of coen an & medicine, ho advised
[ no one 1o try I untd! something more was known sbout it,
Lor, st least, not 1o make e of It without consulting & phy
wieian.  He had sneceeded In extranting & liguor from the
loaf, a» & more satisfactory mode of administestion than
| ehewing the leaf; but he bad not been able 1o sscorisin
| whether thin retained all the properties of the article. A
simllar lgurur de corn wan 1o be had In Paris — Medical and
Rwrgioni Reporter
-y -
American Bagines v, Enghish Engines In Molland,
The majority of pumping eogines hitherto smployed in
Holland, for elevating water, have bwen farmished by Baglish
bullders, who have practieally had & monopoly in this yespect
of the Dateh market. They now find formidable rivals in
Amevionn manafactarers. The Piehburg (Mass, ) Stesun
says the Monitewr Indwstricdd Belge' de
Hvered its first machine in Holland six months spo, and hae
recwently deliversd Jta sdghth ongine in Amstordam
This shows ” oomtinaes onr com e pUrery that with
perseverance profitabie resulis may be sttained, and i is onr
fin that, if the American bulldeors can sompets adynntage
usly with the English in & country ke Uolland, they will
tuncreed fn time, and by in ewtabilishing Toy
ruthote of trade In overy BEoroponn market
- -
Beep Mining.
menting of the Ameriosn lostitute of Minieg
Engineers, Pliladeiphia, M. Julian DELy, of Belplum, road
b Ppaper on the po The diffien)
in winking mining shafta lwlow the

Fagine Company ,*

pationt offors

thewnes | vem

AL & Pt

wons of winking .hcv’. shafin

L

-, -~ -at ' N0 et s teing wiromg encagh W0 susialo the
The Coen Leat. wides o ’ .
. inids pressure. M. Ohandron, o Belginn enginoey, finally
e Robars Chrietison showed recsntiy. bafore the Edin | adeed H by o " y
- Getracting o tube of osst lron in seothons with
- ) ity 1 4 )

bargh Boianis - y - : fangra onch anetion wing thoraaghly temted with hivdrsulie

weted among chrouiciets and travelars ia regar the +flacia et N .

‘ o mdvantages of this systom are the complete

giving adescription of the coca plunt, and the method of gath. |

some experiments made upon some of his students and him- |
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'bsolllion of the water from all the workings; the durability
of the shafting; the g eat diminution in the cost of the sink
ing the shaft; the obviation of any necessity for pumping
machinery during the boring and nearly so afterwards; the
groater q!;-grw-ul comfort to the wminer by the absence of

water and the possibility of traversing any number of water
levels irrespective of the amount of water they contain
! - ity AW -

Lecture Experiments with Gun Cotton,

Dr. A. Vogel describes several methods of proving that
nitrous and nitrie acids are among the gaseous products of
the combustion of trinitro-cellu.
lose or gun cotton. A tuft of gun
cotton is placed in a large test
glass which tapers to a point be-
neath, ignited, and covered as
quickly ns possible with a glass
plate. The interior of the glass
Is immediately filled with the
characteristic yel'owish red fumes
of nitrous acid. When gun cot-
ton is ignited on a piece of mois.
tened litmus paper, it colors the
paper red. It also reddens tinctare
of litmus, if burned in a beaker
glass on the bottom of which is
some of the tincture. When
burned on a strip of moistened lo-
dide of potassium and starch pa.
per, gun cotton leaves s dark blue
spot. The characteristic test for
nitric acid with brucine can be ob-
tained by burning the gun cotton
in & conical test glass, at the bot
tom of which are a few drops of
water, and covering with a glass
plate. The waterat the bottom of
the glass has a strongly acid reae-
tion and exhibits this reaction if
pliced on = watch glass in con.
tact with brocine and sulphurie
acid.

A curious reaction takes place
when an ounce of collodion s
mixed with an equal volume of
concentrated nitric acid. The re
sotion s very violent, red fumes
are evolved, heat Is generated, and
at the conclusion of the resction
nothing remains in the vessel bat
cotton, the alcohol and other be.
ing totally destroyed or evapors:
ted. The cotton, which now ap
parently possesses a fiber, is poy
only not explosive but is almost
totally incombustible, ity chameter
having boen totally changed dur
ing the experimont

:
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NEW MECHANICAL MOVEMENT.

Weo illustrate herewith & new
mochanion) movement for conver
ting & rotary into » vibratory meo.
ton, 1t Is adapted for use upon
reapers, mowers, sewing machines,
pumps, hammers, saws, and siml
lar apparatos.

The case conslsts of two cireular
| plates, A, attached to a hoop or flange, B, by which they am
| kept at the proper distance apart. To the center of the plates,

A, in pivoted & shaft, C, to one end of which the powsr ks
Lapplied. To the shaft, C, within the case, s rigidly sttached
& threearmed cam, ). To the cnse are plvoted one, 1wo, o
three blocks, E. which are made triangular in their genenl
| form, and are pivoted st their angle. The third sides of the
blocks, E, are turned toward the cam, D, atd are notched in
such & way that, as the said eam revolves, sach of I's arms
will strike the first arm of the block, E, push It back cuter
the notch of said Mook, strike Its othor arm, and push it
forward, »o that esch block will reesive six distinet In
pulees st each revolution of the cam, D

uhjert ta e vilmwied by an wrm, ¥, formed upen the s'd
Vlock at ite plyoted angle, s indiounted wide
of the figure. or by conneeting rode plvoted 1o the snds of the
wrmne of waid biocks, ss indiented by O pios, G, o6 the tight
hand wido of the figure.  The devies was patented

the Relert fic Amerions Petont Agency, May 30, 1870, by

r';”J Jordan and George Naylor, of ﬂl‘\}‘
|U. T, » (M

.
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. IMPROVED SELF.DISCHARGING COAL HOD.
‘We illustrate horewith an improvement in conl hods, de.
signed to facilitato the discharge of ecoal into the stove, and
10 obviate the clumsy and awkward exertion with which eve.

Ty one is familiar, A rock shaft, B, is journaled in bearing

plates, D, below the bottom of the hod, and is provided
with a hundle, B, In the rear and a erank in front, This crank
in conncoted through the rod, C, with an eyo, F, which lat.
tor pasnos through a narrow wlot in the hod, and is riveted
to a sliding shovel, A. By tilting the hod and twisting or
rocking the shaft, B, to and fro, ns in Fig. 1, the shovel, A,
slides baok and forth under the conl, and discharges it
smoothly aud uniformly Into the stove without spilling, The
additionnl cont to n hod f but trifling, as all the
parts nocossary to fit ap an ordinary hod are
shown in Fig. 8, numely, a shovel, A, formed of
one half pound of No, 17 sheet fron, and one half
pound of malleable lron eastings, BC D EF, cost-
ing In ull about ten cents. The invention is a
choap, simple, useful, and apparently practical
one, It adds but imperceptibly to the weight of
ahod, and does not interfere with the holding
capacity of the sume, [t is attachable to uny of
the hods in use, and does not destroy the utility
of the hod even if the devices bec me broken.
It avoids battering the end of the hod, and dis-
penses with the rear handle. It does not soil the
hands while operating the hod, and its atwach-
ment to the hol Involves no change in the shape
of the latter which would prejudice its popular-
ity.

Patentod through the Seientific American Pa-
tont Agency, Februnry 9, 1875, and March 16,
1875, by Edward W. Byrn, 809 C street, N. W,
Washington, D, ¢, Correspondence is solicited
with manufacturers with a view to effecting a
snle or manufacturing on royalty.

-
IMPROVED WRENCH.

Mr. Wilbur J. Squire, of East Haddam, Conn.,
has patented (March 14, 1876) through the Scien-
tific American Patent Agency, s novel form of
wrench, engravings of which are given here-
with. The jaw head, A, is constructed with a
circular base, B, and a circular groove, C, on each
side, also with pin holes, D, in the base. The
handle is made in two parts longitudinally, which are grooved
to receive the base and have a curved flange, E, to fit inthe
grooves of the head and secure it when the parts are fas-
tened by sorews, F. The parts of the handle are also grooved
to recelve the stop pin, G, and the spring, H, which are used
for fastening the jaw head. These are notched to let the
thumb studs, I, project sufficiently to pull the pin back for
releasing the jaws, The latter are dovetailed on tne inclined
forks, L, of the head, to slide forward and backward so as
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10 be adjustable for difforent sized nuts. The "disk-headod
crew, M, is notched in the jaws and screwed in the head
85 a8 to work the juws backward and forward,

Scientific American,

51

Injoctions of Carbolle Acld In Rheumatism,
Injections of earbolic ncld have been used with benofit to
relieve the pain of acute rheumatism, by & hospital surgeon,
Dr. A. Scharpringer, The method s similar to that
practisod nt St. Francly' Hospital, and connists in using an
aqueons  solatlon, contalning from three to five per
cent of the acld.  About twenty minims of this solution are
used nt oach Injection in the neighborhood of the affected
joint, and the rosults, though not permanent, are sufficient
to relieve the patient temporarily, In rogard to this species
of medioation an Important question arises, and It bn this:
Does the roliof come from the water of the solution, or from
the contalngd nold? Whon it Is remembered that a lnrge

/"i(/. /
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ened or spread. To bend the shoe, the long jaw, C, Is placed
within the shoe, with the end of the arm, D, resting sgalnst
the arm of the shoe to be drawn inward or bent, and with
the short jaw, E, resting against the outer corner of the
heel of the said arm of the shoe. Then, by moving the han
dles toward the heel of the other arm of the shoe, the sald
shoo will be bent or contracted.

et B
-

Water Melons,
Mr. Ueorge R. McKeoo, of Georgia, writes as follows:

**Weo do not market more than one third of the melons
that we can produce, the balance being virtually wasted.
It Is with a view to utiliziog this wasted crop that I request

the subject continaed.”

To this, the Maryland Farmer replies:

““There has been so little done in this direc-
tion, and so little experience had, that we can
only give our own operations, We peeled off the
rind, took out the seeds, and then crushed the
melons in a cider press, squeezing out the juics ;
then boiled and evaporated it, in the same way as
we do the sap of maple or the juice of the sor-
ghum, and each operator will know when he has
bolled it to the consistence or thickness desired ;

' and then it should be stirred in shallow pans—
1\ like milk pans—over a gentle heat, until it be-
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BYRN'S SELF-DISCHARGING COAL HOD.

number of cases have been reported in which water alone
proved sufficient to relieve paroxysms of pain for a short
time, it would seem that our knowledge of the effects of
hypodermic medication is by no means complete, and that
further observations are necessary in this direction.—New
York Mudical Journal,

- AR TANTSE
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IMPROVED TOOL FOR BENDING HORSESHOES.

Mr. William Ray, of Poplar Post, Ohio, has invented a
tool forstraightening and bending horseshoes, of which Fig.
1 i8 a side view, shown in position for straightening a shoe.
Fig. 2 is n side view of the same, shown in position for bend-
ing a shoe. A and B are the two handles of the tool, which
are pivoted together in & manner similar to a pair of pinch-
ers. Upon the forward end of the handle, A, is formed a

long jaw, C, which is carved outward, and its end is notched
to cuuss it to take a firmer hold upon the edge of the shoe,
Upon the middle part of the inner or convex side of the jaw,
¢, I8 formed a short arm, D, projecting at right angles, or
nearly at right angles, with the jaw, C. Upon the forward
end of the other handle, B, is formed a short jaw, E, which
is curved inward, and has teeth formed upon both its i ner
and outer sides, to cause it to take a firmer hold upon the
end or heel of the shoe,

In use the tool is placed between the ends of the shoe,
with the end of the long jaw, C, resting against the inner
edgo of the shoo between the first and secord nails, or
thereabout, and the short jaw, E, resting against the inner
corner of the end of the shoe, as shown in Fig. 1. Then, by

:‘ comes granulated, or * sugared off,” as they say
in the maple sugar works, when sirup is conver-
ted to sugar.

““We can give our readers another useful hint
for utilizing their surplus water melons, It Is
this : Last year we saw some Virginia farme-s
feed water melons to their milch cows, when they
came up at night, with very good effect, by In-
creasing the quantity and improving the quality
of their milk. In other instances we have seen
the good results of feeding cows sound water
melons ; after standing in the stall or yard over
night, they eat melons with avidity in the morn-
ing."”

— =
NEW METHOD OF MOLDING CYLINDERS,
The method ordinarily employed for hardening
the surface of cast iron cylinders consists in cast.
ing them in iron molds with thick sides. Besides
possessing s large number of other disadvanta.
ges, this system does not allow of deep tempering, since the
mold itself heats very rapidly and does not serve to cool the
cylinder cast in it. The method devised by M. A. Tuck, of
Donawlez, Austria, says the Bulletin du Muasée, and in which
water is employed to cool the cylinder, allows of continning
the cooling process as long as is desired, and of earrying the
temper as far into the interior of the cylinder as the same is
generally possible by outside refrigeration.

This result is obtained by a circulation of water outside
the mold. The shell, /7 7, or rather the part of the same
which surrounds the body, a, of the cylinder to be tempered,
has double sides, so as to receive the water; the trunnions, b,
have single sides. The interior envelope, that is to say, the
real mold, 7 is of thick boiler plate. Its joints are welded,
and it is provided with strong welded rings of wrooght iron,
This mold is placed vertically and surrounded by a cylindri-
cal cover of wood, g, the heads of which are made water.
tight. As shown in the engraving, the tube, 7, leads the
water into the lower part of the mold, and the water enters
by the openings, A, becomes heated, rises, circulating be-
tween the envelope, f, and the wooden wrapper, and leaves
by the tube £, at the upper portion. The trunnions, ¥ and
¢, of the cylinder, which are not to be tempered, are cast in
molds, ¢ and d, and in earth, placed with great care so asto
prevent any possible contact of the molten iron with the

N

water. The molton metal is conducted in the ordinary man.
ner by a conduit, /, whioh terminates at the lower portion of
the lowor trannlon, ¢, In the samo way as the cooling can

bo regulated by the longth of the water circulation, so can
its Intensity be varled by rogulating the temperature of the

drawing the handles, A B, apart, the shoe will be straight- | water used,

!
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been to me & matter of surprise that there

od analyses of the atmosphere in the United

eod in Americs,by an American. It Is not that
4 difference is obsorvablo in the composition of
American air, a8 compared with that of Europe, but because
the | s rolntions of the atmosphere t health and climate
: ;Mlyifmoi{imlmdlymknmﬂ Cdyged impor-

century ago, Lord Cavendish be.
rimental skill npon the problem,
of making fivo hundred dotorminations of the
oxygen. With methods which now appear en-
uate, he finally settlod upon the numbor 20°853,
g the average. The best moan result of the
% 20°05, o littlo more than one tenth of one per
cent o number obtained by Cavendish. And yet Lord
Cavendish could not satisfy himself that his experiments
showed any difference between the air in London and in the
country. Safficient is now known to render it probable
that the air in no two contiguous places is precisely the
same.  With all the mighty apparatus of winds and moun-
tains, of diffusion and changes of temperature, the homoge-
neous mixtare of the constituents of the atmosphere is never
perfectly achioved.* The difficulty is better understood
when the vast guantities of matter involved are considered,
quantities not adequstely realizod when hundredths of one
percent only are discussed in the analytical results. Icould
not lay my hand upon these figures in a convenient form ; and
after calcnlating them from the best data available, the
thought occurred of giving them apermanent form.

In his ** Meteorology,"” Sir John Herschel states that,if the
diameter of our globe be taken as 7,926 miles, the weight of
the atmosphere is 1167085 trillionsof lbs,, or,making allow-
ance for the space occupled by the land above the sea level,
11x10%, that is, 11 trillions of 1bs. A little closer approxi-
mation can be obtained by using the most recent determina-
tions of the earth’s dimensions. These are as follows:

Polar radius In feet, Equatorial radius in foet,
Bessel......... 20,853,662 20,923,596
Afry. . ..o-..... 20,853,810 20,828,713
Clarke......... 20,852,420 20,923,171

According to the last named anthority, the equator also is
elliptical, its msjor axis being 41,852,700, and minor axis
41,830,044 feet. Taking Clarke's figures as a basis, the
volume of the earth is 35,239°43x10'"* cubic feet, By com-
bining the results given above, we obtain 41,707,268 feet for
& mean polar, and 41,846,980 for a mean equatorial diameter,
and for the earth’s mean diamoeter 41,777,124 feot or 7012:80
wmiles. 1f the earth’s volume be calculnted as a spheroid,on
the former supposition, it amounts to 88113-3084x10', or
trillions cubic feet:if a sphere, to 38178°1x10" cubic feet
which is 64:79x10" cubic feet in excess over the former
somewhat more exact calculation. Accepting the latter
nomber however, as sufficiently correct for our purpose and
much more convenient in the following calculations, we ob-
tain for the volume of the earth 250,8566°52 millions of cubic
wiles, its surface 106°68 millions of square miles, or 54831x
10" square foet, or 7805°68 billions square inches. Multi-
plying this figure by the average pressure the stmosphore
exerts at 32° Fah, on every square inch of surfuce at the
Jevel of the sea,or 147304 pounds avoirdupois,we have a re.
sult not widely different from that given by Herschel,
namely : 11°68065x10' pounds, or 5192°5523x10"* tuns,

If we mssume that the weight of the atmosphere is ap-
proximstely 11x10' Ibs., the weight of that portion of it
displaced by the elevation of the continents is $30,058 bil-
lions of Ibs.  In fact it is not so much ; it is 125,288 billions
Ibs. This calculation is readily made by recurring to the
mean hights, obtained by Humboldt and other eminent Kgeo-
graphers, for the elevation of the continents aboyve sea lovel,
We shall have, putting the results in tabular form :

Mean Elovation,

Ax sproad As sprond
Suarface of Area In square Ascalcu-  over Snum over c-'am.'.
milea lated continental wurface
l. Area
Tupe 25 milions 00 feet A feet) 119 ]
e amma il - M8 | gmT bR
- gt i [ W mn | 5um
friea 3 Ly RON a3
Australia . . o gL e } !:‘;; "
M nibe v
ater I +o
Karth 19605 l RO

It will be seen from the above that If the oxcess of land
in America nbove sea level were spread over Hl milllons of
square miles, the mean elevation of the continonts would be
Inerveased 201 feot, aud, if over the surface of the globe, 75
feet. The mean elevation of the continents is 1,111 foet,
and that of the ontire earth's sarface 288 foet,

From thess figures, we can readily obtain quite a clowe np.
proximation to the true weight of the earth'’s atmosphore. In
the first place the welght of that portion resting upon the sen i
found and added to that resting upon the continents, which
give usa correct total.  The pressure on each sqaare inch of
the wea,at 32° and at mean barometrie pressare, being 147804
1w, the corresponding weight of that portion of stmosphoere
In BO14T0x10W 1w, At 1110°07 feot of altitude the barome
ter stands at 247705 Inches and represents a pressure of
14119 1w, The corresponding welght is 280067510 Ths. :
11°50542 trillions of s, then, Is the total, Or, in the
second pluce, the entire surface of the globe, st n moeun ole-
valion above sea level of 258 foet, may be multiplied by the
mean pressore at that sititude,

This, at a barometric hight
of 29072 inchios, In 145631 1bs,

The result in 11503461 tril-
* In gereral the constitution of the stmosplinee Is reganded as consMant,

Ders 1ae, After the removal of Its carbonie acid snd waler, the proportion
betweets the oxygen sud B 1rogen Is aliost (nyariakle
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lions of 1bw., vory slightly differing from that given above,

The welght of neuble foot of air at standard pressure and
temporature boing 0:080006 1b., we get from the weights pro.
viously found 142:64x10'* cubic foet or 142:6160x10'" cubie
feet for the entive volume of the atmosphere. This result
is best nndorstood by enloulating the thickness of the envelope
which sueh an atmosphere would form around the globe. It
would besithor 25,089 or 25,978 foot,according us the formor
or lattor number in taken as ropresenting the true volume of
the atmosphoere, A simple way of arriving at the thicknesy
is by finding the relative hights of a column of mercury and
a column of air at mean temperture and pressure.  These
would svidently bo asthe relative weights, which are as 1 to
10,5184, and the corresponding hight of the atmosphere is
26,214 feet above sen level,

At an altitude of 288 feet, the hight of the barometrie
column s 200072 inches, and the hight of the atmogphoero,
above the mean elovation of the continents, 25,996 feet.  Lu.
bricating 288 foet from 20,214, the difference, 25,9246, is loss
than the former numbers.  This is to be expected from the
increase of density as we go towards the earth’s surfoce.
The mean of the three values is 25,085 feet, and represents
vory nearly the actual hight of the atmosphere of uniform
density. This is 415 feet less than five miles. The very care.
ful experiments made to determine the earth’s density have
shown that its weight cannot be very far from 5-56 times that
of & globe of water of equal bulk,and this would be 5000°8651
trillions of tuny. As the atmosphere weighs 5184°5 billions
of tuns, the weight of the latter is to that of the former, as 1
to 1,140,000. Their relative volumes areas 1 to 267. If the
relative weights and volumes are represented by circles, the
dinmeters of the cireles in the first case are as 1 foot to
1,071 feet, and in the second, as 1 foot to 1635 feet

When we come to calculate the amounts of the many va-
rious bodies which make up the atmosphere, the variations
in the results of the observers, depending in part upon the
different methods of analysis employed and mn part upon the
actual variations in composition of the specimens of air ana-
lyzed, present us with a long array of figures to choose from.,
Besides the four principal constituents of the atmosphere,
there are various compounds of nitrogen and oxygen, of car-
bon and hydrogen, of nitrogen and hydrogen, of hydrogen
and sulphur, of hydrogen, nitrogen, and sulphur, to say
nothing of salts of chlorine, sulphuric acid, nitrates, ete.,
diffused throughout the atmosphere by processes of combus-
tion and evaporation, or set free by the agency of decay and
putrefaction. It is only through its great complexity of
composition that the atmosphere is qualified to discharge
the maltitude of services required of it by the vegetable and
animal kingdoms, and in the general economy of the globe.
We may fairly assume,from the vast accumulation of the re.
sults obtained by many eminent analysts, thatthe volume
of oxygen in the stmosphere rarely exceeds 21°1 per cent or
falls below 20°1.  But the range of variation actually falls
within extremely narrow limits; and if the oxygen either ex-
ceeds 20409 per cent, or faces below 20'9 per cent, there is
reason to look for accidental circumstances modifying the
avernge composition, This was strikingly shown by the
100 snalyses of the air of Paris made by Régnanlt, the oxy

gen percentage varying from 20:013 to 20999, giving u mean
of 20106, Of 0 specimens of air from the neighborhood of
Lyons, 80 from Berlin, 10 from Madrid, 28 from Switzerland
15 from the Mediterranean, 5 from the Atlantic Ocean, and 3
from South Ameriea, the extremes wore comprised between
20008 und 20°998 per cent.

It wmay seom of little consequence thut the amount of oxy-
gen shonld be diminished by one tenth of one per cent, and
it would be, were not the loss in oxygen replaced by other
nud generally less beneficial ingredionts, Many curious facts
have besn ascertained from n close observation of these
changes in composition. The younger De Saussure, who de-
voted many years to this work, established the fact that the
amount of carbonic seld in the atmospliere during the three
summer monthy was considerably greater than that in De

cember, January, and February, the relafive amounts belng
as 100 to 77, From multitudes of determinations continued
during fourteen years, he concluded that the ordinary range
of variations in the volume of carbonic ncid was included
botwoeen 6°2 and 8°7 parts in 10,000, and that 49 parts in
10,000 fairly ropresentod the mean, A similar remark np
plies to the extreme multiplication of these carbonie acid de-
terminations us to those of oxygen: that single experimonts
are often quite st varinnes with the general results, and that
tho anulyses muost bo ropeated until the laws affecting the
componition of the stmosphere are established beyond doubt,
What, for example, could ho more surprising than the fact,
indicated by many exporiments, that the percentage of v
bonie weld abont the tops of mountaing is greater than st
thoir feet : und this, too, notwithstanding carbonic neld
I8 more than half o leavy again as air, so powerful
sppears 1o bo the agency of plants in decomposing the
carbonic neid noar the surface of the ground and roplacing
It by w corrosponding smount of oxygen? The solution of
earbonie nold and i procipitation upon the ground dissolved
in rin likewisoe axsints its romoval, During calm westher
the stmosphore appears o contain more carbonie aeld at
night than In the day; but when disturbed by violent windys,
conving n down rush from the upper stratu, the porcontage
of oxygon st the earth’s surface may tomporarily undergoan
lneronse mueh beyond the nyorago.

One of the principul sources of the Incrouse of carbonlo
achd in the wtmosphore s the process of respiration by anl-
wals, If the number of respieations by nr adult be reckoned
ut 15 por minute, and un ayerage amount of 82 cublo inches
of alr is explired, contalning 44 per cont of carbonic neld,
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about 20 cubic feet of this gas. The populstion of the glote
would annually increase the volume of carbonic acid
7,820,000,000,000 cubic foet, nnd diminigh the oxygen by the
wame nmount,  This again would at least be doubled by the
respiration of the lower animals and by the agencies of deeny
and combustion, The volume of the stmosphere is 908,870,
000 cuble miles ; and of this, if four hundredths of one per
cont be taken as the average volume of earbonic acid, 887,510
cuble milos connist of the Iatter, If 20006 per cent is the
mean for oxygen, it amonnts to 208,076,600 cubie miles,
About 100 cubie miles of carbonie neid nre annuslly sdded
to the stmosphere, at which rate the amount of carbonic
aeld would be doubled in 3,781 years and all the oxygen con.
sumed in two million years, were not the earbonie acid de.
composed by vegotation in an inverso proportion. The
welght of a cuble foot of earbonic ncid is a little more thay
onoe tenth of o pound, nnd of n euble mile sbout eighty and
a half million of tung, The total amount of earbonie acid
in the stmosphere is threo billion tuns, containing 2728 per
cont or 851870 millions of tuns of earbon, The computed
uren of the conl measures on the earth's surfiuce s 260,000
square miles, with a present annual production of 250,000,
000 tuns of conl, If 75 per cent of this conl is estimated
ns carbon, the nmount of carbonie neid in the atmosplere
would be doubled by burning this amount of coal annually
for 4,600 years, The total amount of coal is 4°83 billions of
tuns, which,if burnt, would increase the amount of earbonie
ncid in the atmosphere four and a half times, or raise its per.
contage to 018, This percentage isx smaller than is fre.
quently present in the air of crowded rooms like theaters,
and which people endure, ut least for some time, without
serious consequences.  If all the coal of the carbonaceons e
were formerly a part of the atmosphere, the earth need not
necessarily have been untenantable by air-breathing animals,
These results appear surprising until we reflect how small
a portion of the earth’s bulk is made up of carbonaceons de-
posits. The whole annual production of coal would make
a bar 12 feet square passing from east to west through the
earth'scenter. Butif spread over the earth,it would amount
to 0015 cubic inch for each square yard of surface, hardly
enough, when rubbed over a square yard of drawing paper,
to falrly blacken it. The entire bulk of the coal measures,
even when estimated at double the available smount cf
coal now known, probably does not exceed 450 billions of
cubie feet, which would form a layer about an inch thick
over the earth’s surface,

But a vast amount of earbonic acid is locked up in the
earth's strata, combined with various bases, more especially
lime and magnesis, forming immense deposits of limestone
and dolomite. If this carbonic acid at one time formed a
portion of the atmosphere, its bulk must have been prodi-
gious. A very thin stratum of carbonate of lime, when de-
posited, would yield as much carbonic acid as the atmes-
phere at present contains, It would require but a thin pelii-
cle, a whitewash of 01386 inchin thickness over the whole
surface of the globe. A similar layer of pure limestone,
28-87 fect in depth, would double the weight of the atmos-
phere,

The thickness of the stratified rocks extending upwand
from the Potsdam formation probably averages asmuch as
38,500 feet, of which three eighths or 14,500 feetmay be put
down a8 limestone. This is equivalent to 140 millions of
cubic miles of limestone rock, weighing 1'55 trillions of tuny
and containing 682 billions of tuns of carbonic acid. This
would be to the weight of the earth itself as 1to 8,052, anl
would increase the weight of the atmosphere 133 times.

AusErT R Lrgps.

The Wonders of the Deep.

In her scientific cruise of three years und & half, the Chal:
lenger steamed and sailed 68,080 miles, “crossing both the
Atlantic and Pacific—the former several times, The deep:
est soundings were 4,675 fathoms, in the Pacifio, betwoon
the Admiralty Islands and Japun ; and in the Atlande 3,870
fathoms, ninety miles north of the island of St. Thomas, in
the West Indics. We have noticed the principal movements
of theexpedition from time to time. Its return to
has revived public interest in the work of Professor Wy
ville Thomson and his nssocintes, and many interosting de-
tails concerning it have appeared in the English journals.
Many curious crabs wore bronght home. One very odd spe-
cimen, which eame to the surface only at night, is described
ns having o head which is nearly all oye, and a body so
transparent ws to render visible all the nerves, museles, and
internnl organs, while another more lobster-like creature had
no eyes ot all, Near Amsterdam Island, in the South Indian
Coeun, the ship encountercd a belt of glgantic sonweed, of
which kingle plants are said to attain & length of & thousand
foet and n thickness equal to that of & man's body, A gale

Oocean, consisted of exquisite stardike orystals which burned
the wkin as if they were red hot. The history of the expe
dition nbounds with similar unique exporiences,

Indolible lni: ‘w“holl ﬁm

Mr. A, J. Fooso, of Del Norte, Ca
lowing formula for an indelible ink wi |
teato of wilver, which, ho maintaing, in thoroughly effi
and capable of resisting the sction of freosing and thawl

No. 1. Extract of logwood, 1 1b.; water, 1 gallox
2; Sulph. prot. of fron, 4 ozs.; wator, 4 oms,  No, 8 |
rot of potassinm,  ow.; water, 2 o, SOE

After dissolving the logwood by boiling, add No. |
2, until the iron assumes o black color | L
pound to No. 1, und boil a fow minute
polassium, § oz, which fixes the color, K

4

there is thrown into the atmosphere daily by each individual

und alcohiol ; for dyes, add grease,

of snow, to which the vessel was exposed in ththm .
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\oﬂhg work independent of the back
h‘mof chucks, the name by which
such applinnces are genveally known,
Fig. 51 i o back view of a faco plate,
~ to which work may be held by serews;
the usual method, however, is to
serew to the fuce plate a disk of wood,
and then to true the wood across the
face and on the diameter.  The work
is then fixed to the new surface thus
obtained,  Many good purposes are
soerved by the intervention of the disk
of wood (or chuck, as it 18 usually
termed) between the motal plate and
the work. For instance, itisa guard
which effectunlly prevents the turn-
ing tools from touching the metal of
the faco plate. It supports the work
(being nearly of the same size) when
required, and obviates the necessity
of having more than throe or four face plates of metal. Its
surface Is readily made to conform to the shapoe of the work,
and furthermore it ix very readily trued up. When we have
to deal with large sizes, & mere disk of wood will not serve,
as it will bo too weak across the grain: and here it may be
remarked that the work often supports the chuck, and there-
fore wo should always, in fixing, muke the grain of the work
cross thatof the shuck, because the centrifugal force due to
the high velocity is so great that both the chuck and the
work have before now been rent asunder by reason of the
non-olwervance of this apparently small matter. When it
is considered that the chuck has not suflicient strength across
the grain, battens should be screwed on at the back ; but a
chuck 50 strengthenad will require truing frequently on ac.
count of the strains to which its fibers will be subjected from
the unequal expansion or contraction of its component parts.
Fig. 52 shows the back of 2 chuck strengthened by the bat-
tens, A A A

Another meghod of making a chuck is shown in Fie, 53.
It is considered superior to the former from its greater abili-
1y to resist outward strains in every direction, while the
strains to which it must necessarily be subject, from varia-
tions of temperature and hamidity, are less than in the for-
mer, It will also be found that it can be trued with greater
facility, especinlly on the diameter. as the turning tool will
not be exposed to the end grain of the wood, To make one
of these chucks shout 2 feet in diameter, we proceed as fol-
lows : Procuring two bars for the back, say 4x2 inches and
2 feet long, we plane them all over; then in the middle of
each we cut out the recess (shown at A in Fig. 53) to a depth
equal to hulf the thickness, the width of the recess being
equnl to that of the bar; this process is termed half check.

Fig.53

ing. We next fasten these burs together by gluing and
serowing them at the eonter, driving the serown tghtly home
while the glue is warm. Upon the cross thos formed, we
superpose the segments shown in the front view of Fig, b,
at B 1B these may boof almost nny thicknoss, say from |
to 14 inches,  Thoy should be pluned on the baek and should
not extend to the conter, but leave an open space (s shown
in Fig. 63, at Cyof about 4 or b inches. Thin opening ean
be filled, if desirod, by serowing on n square plece,  If the
segments were carried to the centor, they wonld be too wenk
1o bear s werow pesr that polnt ; and sgaln in large chueks,
we vory seldom require to use the part about the center,
Chacks of very lurgo size, that s to say, from 4 feot upwards,
will require more support than e afforded by the four nrns
of the cross,  Thres bues can be put togother, 8o a8 to glve
six armn, which will suswer probubly for a 6 or 7 feet chuek
For still lurger slzon, it I8 nocossary to cast & strong clreular
plate w form the middle of the chuek, and to then bolt the
This strength of thechuek
pumber of urms and their

requisite number of arms to it
will of course depend upon the

 Srieutific American,

ty will bo exporienced ln tumlng on sccount of the tromor,
A chuck having the middle of fron and the outside of wood,
supported by arms, is shown in Fig, 54
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In shops where the size of the work necgssitates the em-
ployment of chucks of 8o large a dinmeter, a spocial lathe is
of great ndvantage, bocause o lnthe having an elevated bed
is so tremulous and shaky ; while those having large solid
heads are too cumbersome, and are not belted to run at asuf-
ficiently high rate of speed. In such cases, the arrange-
ment shown in Fig. 55 is an excellont one. A represents a
lathe head bolted firmly to two uprights, B B, which are

~
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firmly fixed to the joists, €, and to the flooring at D, right
over and upon the joists supporting the flooring, or e¢lse upon
beams provided for the purpose. By this means the work
may, if the lathe head is fixed midway upon the posts, B B,
be as large o8 the spree between the ceiling and the flooring
will admit, « movable tripod rest, such as shown in Fig, 47,
being employed for a tool rest.

-t -

Proportions of Bolts and Nuts,
In reply to several of our correspondents, we give below o
table of the standurd sizes for the heads of bolts and of nuts,
including the pitehes of the threads and size of tapping

holes :

D TS SRNAT aNmiEE, PPl
4 20 01856 3 }
v 18 0240 13 %
i 16 0204 H B
& M e O |
i 14 0400 i }
P 12 0454 13 W
B 11 0507 140 B
: 10 0620 1} R
i 0 0781 % B
1 H 0847 14 1
14 1 0940 11 14
14 7 1:005 9 1}
14 0 1160 2% 13
1) 0 1:284 2 1}
1 o 14810 o 1§
14 5 1-490 2 14
13 0 1°615 214 14
8 41 1712 44 3
2 1) 1962 3} 2}
2y 4 2175 ¥ 24
21 1 2:425 14 b |
4 34 2028 44 8
i H 2878 b 34
#) HY ) #4100 b3 #)
| 4 T i1} W
4 3 3-600 03 4

For cast ivon work, the tapping holes may, for sizes of 1

inch and less, be drilled to well clear ﬂw ulw-n slaes,
.-

Trx two thousandth locomotive was recontly eomploted
atthe London & Northwestern Rallway Company’s works
at Crewe, England. The occasion was celebrated by giving a
holiday and a day's pay to all the workmen, some 8,000 in
number, and a banquet, which was attended by the directors
of the company, at which were exhibited specimens of the

and unleas the chiuck is very substantial, a diffioul.

depths ;

different classes of engines used on the road,
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IIPROVBD ANVIL FOB PAPER CARTRIDOE BHELLB
The invention herewith Hlusteated is & new anvil for
paper cartridge shelly, by means of which it sppears that a

171'7. 2
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large number of charges may be fired from one and the same
shell without injury thereto. We are informed that a sin
gle shell has been used in firing forty-two shots, ana that
one hundred and four caps exploded on a shell have not
caused any deterioration. Each cartridge case, therefore,
lasting for so many charges, the sportsman can, with a lim-
ited number of them, change his charges to suit different
kinds of game, and thus be relieved from transporting a
large number of cartridges of varying sizes. Fig. 1 is a
perspective view of the ordinary paper shell. Fig. 2 isa
sectional view of the same with the improved anvil attached,
Fig. 3is a device for disengaging old caps. Fig. 4 is the
cup or socket of the shell in which the anvil and firing cup
is held, and Fig. 5 is a detached view of the anvil. The
anvil is of brass, iron, or steel, in asingle piece, Its head
is somewhat larger than is stem, and is made slightly
conical in form, to receive thereupon the cap for the explo-
sion of the charge contained in the shell. There is a narrow
groove made across the head of the anvil and continued
down one side and to the end of the stem. Through this
groove the fire is conveyed in & straight line to the charge,
causing the same to explode without injuring the case. The
groove, it will be observed, extends entirely across the top
of the anvil head, so that a large surface for the passage of
the flame is afforded. The device shown in Fig. 3 may be
made of wood or any other suitable msterial. Its stem is
small enough to be inserted readily in the paper shell, and
at the end there is a socket, the bottom of which receives
the point of the anvil, keeping it in a central position while
it is belog pushed outward from the shell. This disengages
the old eap and leaves the anvil ready for anew one.

From u certificate submitted by the inventor and signed by
several well known professional sportsmen, the statement of
the inventor is confirmed that forty-two shots have been
fired from two cartridge cases, and that the latterare still
intact, also that one hundred and four caps have been ex-
ploded on the shell without causing any deterioration.

Patented March 14, 1876. The patent is for sale. For fur-
ther particulars, apply to the patentee, Mr. J. Saget, 198
Chartres street, New Orleans, La. i

—_— ———,vtr———— —
American University Boat Races,

The first university race ever rowed in America in eight.
oared shells took place between representative crows from
Yale and Harvard on the Connecticut river, at Springfield,
Mass. June 80, 1876 Length of course, 4 miles. Won by
the Yale crew in 22 minutes and 2 seconds, Harvard coming
in 81 seconds, or 13 lengths, astern, The number of strokes
made per minute of the respective crews is glven by the
New York Herald as follows :

Minutes, Yale, Harvard, Minutes, Yale, Hurvard,
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The average age of the Yalo crew was 23'7 years, hight
693 Inches, chest 40°2 inohes, weight 1388 1y,  The sver-
nge ngo of the Hurvard erew was 212 years, hight 688
Inches, chest 8897 inches, wolght 150°14 1hs,

Mussns. OGDEN & CARPENTEN, of 400 East 83d street,
New FYork city, state that the stoam jet plan, to assist com-
bustion, described by us on page 18, enrrent volome, has
been in use at their establishment for more than four years

with success,
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IMPROVED CAR BOX GRINDER.

The uso of car brasses, entiroly nnfitted and rough from
the sand, results In groat wear of axles and of the brasses,
in hot brasses, and the delays and sccidents entailed there-
by, in An immense consumption of ofl and cotton waste, and
In such excessivo friction as greatly to increase the power

supported from below by the hand whool by which it| Plaver blades aro mounted similarly to saw blades, and arm
can bo elovated and depressed.  Said stook has ways for o | and carringe are so ndjusted that the knife edge can be tra
saw bar or a earrlage with clamps for the binde, versed continually nlong the wide of the wheel,  Thoe Intter
The saw disk, in case a circular saw s to bo gummed, is | can be sot by rotating the arm at any angle, in rogard to said
attached to the end, K, of the saw bar, and the latter is pro- | edge, between a perpendic ular and a horizontal position
perly adjusted and fastened to the stock, in such ponition as Patented by Randolph Densmore, April 4, 1876,  For far.
ther particulars, address the Tanite Com.

— g - T Gpp—

necessary to draw the train, The ordi.
nary method of fitting car brasses is by
the use of Iathe and file, and the work
requires the labor of n skilled mechanio.

The mnehine herowith fllustrated is
not only expected to supersede theabove
named tools for the purpose, but also to
render the accurate fitting of brasses a
cheap process, roquiring no particular
experience or skill. The principal fea.
ture of the apparatus is found in the
emery whenls, which are originally
turned and then kept true by a patented
diamond tool, the latter being ko arranged
that it is fmpossible to turn by it any.
thing except the geometrically correct
eirele to which the master mechanic sets
it. Whee's of 20 inches diameter are
used ; and though they should be worn
down to the flange, it is claimed that
they will still grind the full diamcter
desired, while a speed of from 1,080 to
1,800 revolutions is all that is required.

The diamond tool, A, is shown in its
frame, In the eograving, detached from
the apparatus proper.  The tool, it will
be observed, swings on a center in its
frame, and can be adjusted to any arc.
Once set, it can only turn the prescribed
arc with aconracy. In order to nvoid the
necessity of the foreman having to set
the t00l, & gage is also furnished. This
consists of a spindle adjustable with &
nut in such a way that its two points
rest in the centers on which the diamond
tool revolves. It is only necessary for a
disk. B, turned accurately to the diame-
ter of the bearing, to be prepared, and this the apprentice
can place on the spindle, adjust the latter, and screw down
the diamond tool until it tonches the periphery of the disk.
A nnt is then fastened on the diamond tool, and the frame
is lifted on the ways beneath the wheel, when the moving
of the handle turns the face of the wheel 10 the exact circle
desired.

To adjust the brass in the chuck, C, it is first set on the
axle, D. The chuck is then placed on frame, E, in such a
way that the Vs fit. Handle, F, then moves a cam that
clamps the brass between the juws, G, one set of which
swing on a pivotat H. The brass is thus
adjusted in such a manner that, despite the
imperfections in molding, it is ground ac-
curately with the least removal of metal,
The chuck, C, fits into planed guides on
th table, I, and is thus brought in exact
line with the motion of the wheel. The
crank, J, serves to move the table to and
fro on the rods, K, and the table also rises
and falls on planed ways, being pressed up
by springs. The hand wheel gives verti-
cal adjustment to the whole bed by means
of a chain beneath it. Thereis a pulley by
which a suction fan, to remove dust, ete.,
may be driven. The machine is claimed
to be capable of fitting from 150 to 500
car brasses per day

For further information, address the Ta
nite Company, Stroudsburg, Pa,

IMPROVED SAW GUMMING MACHINE, .
In the accompanying engraving we 11
lustrate & new applieation of that univer
sally useful invention, the omery wheael,
to the purposes of a saw gummer. The
apparatus embodies novel devices, where.
by the wheel may be set to any angle and
rendered suitable either for gumming saws
or for grinding the edges of planeror oth
er knives, The working parts are sup
ported on the crosshiead of the strong up
right column, as shown. At A are the
driving pulleys, journaled between arms on
a lower cross plece, in which I also soek
oted the lower extremity of the elevating
screw, B, On the upper crosshead Is swi.
veled & yoke, to which is journaled a shaft,
C, earrying pll”t'-rn, D. These, ns s clear
from the engraving, transmit motion from
the driving pulleys, A, to the pulley, ¥,
on the emery wheel shaft. The shaft, C,
passes through a metallic block, F, which
fits loowely upon it, and which is ground
ofl to a polnt on Ity under side, to form »
bearing for an adjusting screw, not shown
Sald block isalso bored to receive the arm,
G, which supports the grinding wheel
This arm is movable In the block and ean
be fastened in any desired position by the
set serow, H. 1 Is & counterbalance for
the wheel. J is a stock, secured in place,
as desired, by & set serew not shown, and

THE TANITE COMPANY'S CAR BOX GRINDER.

to bring the saw teeth properly under the emery wheel. The
stock is then adjusted so us to bring it to n proper hight by
means of the elevating screw, and the arm, G, is depressed
in front until the wheel is in proper position. The wheel,
it should be stated, is previously adjusted to the proper an-
gle 1 the tooth by rotating the arm partially in the block,
F, and securing it when the wheel is at suitable inclination.
When the apparatus is to be used to gum a straight-edged
saw, the blade is confined in a carrisge, and the wheel is set
in relation thereto, as already described. The saw is gradu.
ally earried forward by the carringe iy éach tooth is gummed,

DENSMORE'S SAW-GUMMING MACHINE.

pany, Stroudsburg. Pa
—_— —— o0y
The Soap Mines of Californina,

The rock soap mine is situated in the
lower mountaing or foothills of the const
range in Ventura ccunty, five miles from
the city of the same name. It was dis-
covered by A, F, Hubbnrd while prospect-
Ing for conl, He necldentally dislodged
some shat fell into water anl dissolved,
It being n now c-\'|wr'll'lu'v- to see rock dis.
solve, he gave it his attention, found jit
sonpy, took it home to experiment with,
and soon learned its virtues; yet, strange
to tell, his family used it for nearly a yvear
before it was given to the publie, “.'h'-n
Mr. Hubbard associated himself with
Messrs. Cronk & Bickford, forming the
present company, who are sole proprietors
of this wonderful mine. It is accessible
only through a eafion leading to and open.
ing upon the beach. The const line stoge
road passes the mouth of this cafion, three
miles below the mine, This eafion or -
vine penetratos one of the wildest possi-
ble voleanic regions, A little stream fol-
lows its course, an almost ““ Jlost cause " in
summer, but in winter a raging, rushing
torrent, which, after draining immense
hights and many & rugged mountain side,
finds its way to the ocean, often besring
along in its fearful strength huge 1ould
ers and entire trees.  Along the side of
this ravine, sometimes in the bed of the
stream, sometimes high up in its precipi-
tous banks, winds a little trail leading to
the soap mine, traveled only by the safe pack mule and hardy
miner. The rock resembles chalk or lime. At the southern
extremity is an extensive deposit, veined, marbled, and par-
ticolored, resembling Castile sonp. The ledge at its opening
is fifteen to twenty feet wide, and crops out for 2,000 feet to
an unknown depth. The lode is well defined, with wall
rocks of hard slate stone, and hus, in common with the late
and sandstone strata about it, been thrown up from the
depths and turned completely on edge. In its vicinity isa
monntain of gypsom, also tarned up on wdge; indeed, the
whole country bears evidence of fearful convulsions, also
of some time having Inin peacefully ot the
bottom of the ocean; for on the highest
mountain tops can be found nearly perfect
sea shells and varions specimens of marine
matter.—San BenventuralCal)) Reportor.

Prizes for Temperance Investigations,

The French Temperance Society submits
the following questions, to be answered be-
fore January 1, 1878, For the best and
most complete reply to the first a prize of
$400 is offered, to the second, £200. Arti-
cles must be written in French, and sent
with author’s nnme sealod in a packet, with
distinctive device, addressed to Dr. Lunier,
secretary of the society, 6 Rue de I'Univer-
sité, Paris,

1. Determine, by the ald of clinleal ob.
servation and experiment, the differences
which (from the point of view of effects
on the organization, the two belng ndmin-
istored with equal alcoholic doses) oxist be-
twoen natural wines and brandles on one
hand, and on the other wines fabricated or
simply treated with aleobols of purely in-
dustrial derivation, and brandies of the
same origin,

2. Discover by the aid of clinical and
exporimental observation whether (with
oqual doses) the addition to alcohol of an
aromatic prineiple other than that of ab-
sinthe, such ax the essence of aniseed,
fennel, tansy, nnd nnalogous plants, aug-
ments the toxie properties,

-
Palnting Glass for the Magleo Lantern,

Draw on paper the size of the glass the
subject you mean to paint.  Fasten this
at each end of the glass with paste, or co-
ment, to provent it from slipping. Then
reverse the glass so as to have the paper
underneath, and with some very black
paint, mixed with varnish, draw with a
fino camel hair pencil very lightly the out-
lines sketched on the paper which are re-
floctod on the glass. It would add to the
rosemblance if the oatlines wore drawn
in the colors of the object; but in this
rospect the artist must please hin fancy
When the outlines are dry, color and shade
the figures; but observe to temper the col
ors with strong white varnish. “
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INFLUENCE OF OHEMICAL FERTILIZERS ON POTATOES
AND GRAPLS,

A second volume on thix subject hins recently appeared in
France, written by Professor Ville, whose early experiments
on the effect of varfous artificin] manures attractod so much
attention among agriculturists some years ngo. In his first
book, M. Ville gave a large number of engravings of plants,
reproduced from photographs, exhibiting the Influence of
his so-called completo fertilizor, composed of nitrogenized
matter, phosphate of lime, potassa, and Hme, and noting the
faots that, by the use of this compound, the yield of wheat
per acre wns more than donble
that obtained when nitrogonized
manure alone was furnighed,

Scientific dmericun,

produces the parent plant. Nearly all soft wooded plants—
such as fuchsing, lobelins, and pelargoniums—aro best mul-
tiplied from cuttings of the stem; while thick leaved bego.
ning and gloxining are readily multiplied by leaf cuttings,
the fully developed leaf being Inserted in n sandy compost,
A cutting may vary in size, but it is generally from one to
four inches long, It consists of a yonng shoot tuken off the
plant with a sharp knife, and afterwards cut off at un acute
angle bolow a joint. This fresh-cut end is to be inserted in
the earth if hardy, or in o pot of sandy soil if tender, Lo-

21,000,000,000 cuble ynrds of water & year, for irrigation or
motive power. If the whole of this water wero nsed for the
wants of industry alone, it would give, in the valley of the
Garonne alone, four times the power required for the cotton
mills of the whole world, Very slight tariffs would procure
from thess two sources an income which would justify the
outlny of u fur larger sum than the projected canal ix likely
to cont

et B Pl ——

On Sallcin,

helins and fuchsins will root frealy if severed hotwoeen the

Fig. 1.

There Ix secumulating evidence for believing that salicin
i u most efficient and unjustly
neglected remedy.  Dr. Macls
gan, in the Lancet, and Dr, Sen-

the ratio being nbout 46 to 20,
When minoral manure alone

ator, in the Berlin Centralblatt,

spreak of It as more desirable, in

was employed, the erop fell to

all respects, than salicylic ncid,

16, and finally, In earth with. ) - as an internal remedy in the
out manure, the yiold wus re. treatment of acute rhenmatism,
prosented by 11, g 2 typhus, parametritis, and febrile
Applying these experiments i affections generally, Its anti-
to the potato and the vine, Pro. A B C mularial powers have long been
fessor Ville, in his recent vo. known, and the Confederate sur-
Tume, shows the astonishing ef. Fig. 2. g;»onn --mplnivudi it ln}:gel y d;xr:ng
foots of potassa, On the potato the war, It is cheap, being
(soe Flg.p‘;). his compleu]' fortl. Td quoted, at present, at fifty cents
lizer, when used, gave a yield of ‘h an m:nco. l'l’ofmluce tlthe l;sm
85,200 1bs, per 23 nores (A, Fig, ) perature in fever, the dose
l);.n like uulau yielded 25.00(; lbﬁ. i N \ should be about two scruples.
(B), nitrogenized matter being 4 It does not cause any of the un-
absent ; and with phosphate ab- ' rl pleasant itching, headache, or
sent, the yield was 32,7580 1hs, A \ 1 gastric troubles that occasional-
S i | A N R =
(€. When the potassa was ro- . ly follow salicylic acid.
moved, these figures fell to ~ HTT 3 3\ Dr. Pavesi, of Mortara, Italy,
16,500 1bs. (D),  With lime ab- = ~ 1Y 2 | highly extols the following mix-
sont, the y‘ﬁld determined was ]_1 “ \ k\ '}1- ture as an e[ﬁci.ent a'nti.zmoﬁc'
20,700 1y, (E), and with no mn- AL\ ¥ 4 2 um: ‘beli»::es it wnlllt slgppl:;t
nure at all (F), 7,700 1bs. » quinine : Common salt 12 parts,
On the vine (see Fig, 2) the LR J iron in pm:vdf:r 5;.mrtf. Mix and
influence of potassa wus  still = - mh.I: Muriatic acid 5 parts, sa-
more evident, Complete ferti. L - - - . licin 1 part. He obtainsa solu
lizer (two figures on the left of Bor TR ble, odorless crystalline sub
B ———

Fig. 2) caused u yield of 26,400
Ibs per 25 acres, or 2,584 gallons of juice ; without nitro-
gen, 13,640 1bs, and 1,520 gallons; without phosphate, 16,060
and 1,681 gullons ; without lime, 17,160 1bs. and 1,680 gal-
lons ; without potassa and without any manure (remaining
dingrams, Fig, 2), no crop. :

M. Ville affirms that, potassa being dominant in the potato,
the absence of that base coincides with the appearance of
the disease, and that vegetables deprived of it become the
prey of inferior organisms, fangi, lice, ste.

“+o >

WATER PLANTS.

An American gentleman recently took some plants of the
bog bean (menyanthes trifoliacte) to England, rightly
thinking such a pretty plant worthy of cultivation, and
not knowing that it was a native of British as well as
American bogs. The bog bean and bog arum, like a
number of other plant:, had common possession of the
two worlds long before the white man had crossed the
the Atlantic. Both these plants have something more
in common, mnamely, they are both perfectly hardy,
and thrive in boggy and muddy places, margins of
lakes, mud banks, etc.; both are dwarf in stature,
both have creeping stems that root as they creep, both
have distinct and graceful foliage, especially when
growing freely in rich ground, and both have beautiful
flowers. They are plants which every one who cares for
ornamental marsh and aquatic plants should pos-
sess,

- &
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MULTIPLYING PLANTS.

The simple method of propagation by layering is nsually
adopted for all low.growing or slender plants, those which
cannot readily be multiplied either by division, cuttings, or
seed. The operation is one of the simplest: A branch or
stem of the plant is bent down, and pegged or otherwise
fastened below the surface of the soil, while its growing ex-
tremity remains above the ground. The carnation is easily
propagated in this way. Select the out-
ward, strongest, and lowest shoots for
the purpose. Trim off a« few of the
nnder leaves, and shorten the top ones
even, with a knife; then cut a slitina
slanting direction on the under side of
the shoot. This slit should be about an
inch long, in an upward direction to-
wards the next joint. Loosen the earth
and make a small oblong hole one or
two inches deep. Lay that part of the
stem where the slit ismade in the earth,
keoping the eat open and placing the
head of the layer upright and one or
two inches out of the esrth. Hold the
layer in position by peggiong it down
with & little forked twig. Now cover
to the dspth of one inch, pressing the
earth over it gently, Water immedi-
ately, and in dry weathor give light wa.

joints, anywhere in fact; while geraniums will frequently
rot off unless trimmed below a joint.—7%e American Gar-
den.

+ >

The Grand Canal Du Midi,

M. A. Manier has proposed the formation of a maritime
canal through France, from the Atlantic Ocean at Bordeaux
to the Mediterranean. According to the deseription which has
been published, the Grand Canal is intended to be 300 feet
wide'at the bottom, 30 feet deep throughout, to flow through
Bordesux, Agen, Toulouse, Carcassonne, Narbonne, and not

Cette, but either La Nouvelle or some point still nearer Nar-

7 Tva— s —_ =

THE BOG BEAN, THE BOG ARUM.
bonne, which is the shorter course by about 40 miles. This
canal will enable English ships, bound for the Mediterranean
or the East, to save from 800 to 900 miles—in fact, it will
complement the Suez Canal, and be, with regard to Eng-
land, the missing link in the great waterway to India.
Even when cut between the two nearest practical points, the
Grand Canal must still be a very costly undertaking; but
the capital and engineering skill are in Paris and London

MULTIPLYING BY LAYERING,

waiting for employment. All that is necded is to show the

MULTIPLYING 1

tering every evening. This is best done in u cloudy day. | public that a good return may be expected. The French
In about two months the layer will be well rooted. Carna- | government will readily enough grant a concession if no
tions and all kinds of pinks should be layered in June or | guarantee or subvention is asked for. The Grand Canal du

July.

Midi will free for ever the South of France from all inunda.

Propagation by cuttings is a very popular and expeditious | tions; it will receive above 12,000,000 tuns of shipping &
mode, and one which, like division and layering, exactly re. | year; it will enable the ownors to dispose of an average of

stance, somewhat styptic and
bitter to the taste, to which he gives the name natrivm mu-
riatienm ferruginonwm salicinatum, e cheap and efficient
tonic, anti-zymotic, and febrifuge.—Medical and Surgical
Reporter
e ————evtr——
The Franklin Institute at the Centennial Exhibition.

The Franklin Institute of the State of Pennsylvania for
the Promotion of the Mechanic Arts, throngh the kindness
of the Centennial commissioners, has opened a reception
room at the northwestern end of Machinery Hall, for the use
of its members and visitors from abroad, interested in the
mechanic arts. The Institute cordially invites all who de-
sire to do so, to visit their room, in which will be found
files of the “Journal of the Institute” and other periodi.
cals devoted to industrial sciences. The room is in charge
of a committee of thirty members of the Institute, one
or more of whom is in attendance to receive visitors and
give any information they may desire in reference to the
Exhibition. The following objects, of great historical
interest, have been placed in the room: 1. Franklin's
electrical machine. This instrument is doubtless the
one used by the great philosopher in making his won-
derful experiments in the science of eleotricity. Pre-
sented to the Institute by Dr. John R. Coxe. 2. Oliver
Evans’ steam locomotive engine. This interesting model
is among the earliest known, having been built about
1804. 8. Oliver Evans’ high pressure steam engine.
This is the model of an engine built by O. Evans, about
1804, and is described in Galloway’s work on the steam en-
gine, page 101, London, 1827, 4. Working model of a steam
engine built by M. W, Baldwin, and presented by him to the
Institute, about 1882,

——vtro— —
Oll Pipe Lines.

The total mileage of iron pipe used in the oil region is
piaced by good authority at not far from 1,500 miles, some
| nsserting 2 000 miles to be nearer the truth. This is owned
by the following pipe line companies
Atlantie, Union, Keystone, Antwerp,
Relief, Sandy & Milton, United, Grant,
Pennsylvania Transportation, American
Transfer & Conduit, The principal area
of these pipes lies in Butler county,Pa.,
where the producing districts are fer
apart, and the farms in some places are
covered as by huge spider webs. The
Conduit Company has over 100 miles in
uso, including 48 miles of main pipe, 3
Inches in diameter, and 48 miles of
connections, of 2 inch pipe. Before
a gallon of oll was pumped, this line
cost $400,000. Taking 1,500 miles as
the quantity of pipein use, and the cost
and laying to be 80 cents per foot, it
appears that §2,652 000 is invested in
pipes alone. The costaf pumps, tanks,
ote, will swell this to double the

1Y CUTTINGS,

amount,
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METROPOLITAN UNDERGROUND RAILWAY, LONDON.—The
totul number of passengers carried over the Motropolitan,

the St. John's Wood, and Hammersmith and City Railways
on Whit Monday lnst, was 248,077,
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THE OPTICS OF PHOTOGRAPHY,

LEOTURE DELIVERED AT THE ATRVENS INATITUTE OF TROUNOLOGY, BY
FUEMDENT HMENRY MONTOX

The material Universe forms one vast system, a whole, in

which no part can exist in a state of isolation from the rest
It i= impossible to bring any influence to bear upon one of
When Newton saw

the apple fall, the train of thought suggested to his mind

them without affecting everything else

began its effect upon the thought of all succeeding time
while the change produced in the carth's center of gravity

by the change of the apple’s position aflected not only the |

planets on the very outskirts of our system but even thoe re
wotest of the fixed stars. 8o also every branch of physical
seionce nocessarily nffects overy other branch, insomuch thut
We oan

not become proficient In physies without a knowledge of

it is illllm\.~ﬂn|r to study one and exclude the rest

chemistry, nor in chemistry without a knowledge of phy
ses.  All sclences are mutually indebted to each other, and

all profit by discoveries in any one of them

In the subject of the present lecture, we have an exansple
of the interdependence of optics and chemistry. Photogra
phy owes perhaps its origin to the sclence of opties; but it
soon made good its indebtedness by originating, in its turn,
consklerable ndvances in practical eptics

In the latter half of the fifteenth contury, the camera ob-

scurs was invented by Baptista Porta, and certainly no one

» 10 mmke it
lid

the invention of

give the

the direction of

ted upon A;-'.l-.:'l\«. Che

mistry called upon optics for the

afl

means of producing an image so

sccurate and perfect in all res-
pects as to be worthy of that
permanence, of that immortality which she could confer,

This was the great problem in practical optics of the day, ns

will be readily conceded after an explanation of what was
required, what were the difficulties, and how thoroughly they
have been vanquished. This problem and its solution origi-
nuated and now constitutes the science of photographic op-
ties or the apties of photography.

To oltain a proper appreciation of the question, it will be

well to begin st the very beginning. When u ray of light

passes frow o rarer to & denser mediom, as for exnmple from

-

Fig. 5.

airinto glass, its course In changed by being bent townrds the

line perpendicular to the entering surface.

bent In the opposite direction

Y, lsn rarer und the low
The ray, A B,

The amount of this bending or refraction varies

the apper half of the clecle, sbove X
er half & deoser medium is bent Inthe dired
Mon, B G

with the nature of the substances employed, md is

dividing the gine of the angle of Incidence by the sine of the

angle of refraction. In Fig, 2, let

then the ray, O P, will be deflocted on entering the prism by | be twice as faroff, and the

On pussing from

In Fig, 1

found by | If now we

QG be n bnr of glasy;

bolng bent towards the perps ndicular ; while on leaving it
n"uill and ]m-will‘f into the alr, It will be bont as mu« h AWAY
from the perpondicular, and will consequently emorge pa
rallol to It original direction

I'his principle wax boautifully shown by projecting an nr

interposing a bar of glassd Ix

row on the screen and then

| tween a part of it and tho rays. The result was that, where
the rays were intorcoptoed by the glass, the arrow was broken
and the broken piece stood either above or below the rest, as

| cording to the inclination of the glass. Now if the intercepting

!

glass is made in the form of a lens, all the rays striking it
from any one luminous point will be refracted to a point

the image produced in this well known in- |on the other side of the lens, becauso it is made up of a | the lens, A, because the ung
help a feeling of regret that it was not per- | number of prisms, the angles of whose surfaces grow more | greatest thero ; on adding th

neute as we puss from the center to the ends, C and D, Fig.
3. In this figure we have three out of many rays striking
the lens from A ; by carefully construecting the passage of
| these rays, it is found that they will all meet in the point,
H. The same can be shown with any other point of the
candle, A B; so that if a screen were placed at E G, we
would obtain a reversed image of the candle.

Passing now from this general statement to the principles
involved, we find that parallel rays, falling on an ordinary
gluss lens having both surfaces of the same curvature, will
meet in the conter of curvatureon the other side of the lens.
Thus, in Fig. 4, the rays, H A, K B, will be refracted to
the point, F. The same would be true for any other paral-
lel rays not drawn in the figure, because they would be acted
on equally by the opposite surfaces of the lens; and they

would be bent less and less the more we approached the mid-

dlo of the lens, because the nogle deeroases moro and more

The | e e

| point, I , 1 callod the focus, n wond monning |'||<~|||ul'u'

( ) . ‘
onversely ull rays, starting from K

| on the other side of the lons

v Would emorge parallel

suppose the lons split in half o the direction
A OB, and one half :

ovidently be

removed, Ity conve rging powor would
roduced one hinlf; in othor words, the focus will

rayn, H A, K B, will now be bent

—_ o = - —
| only to F7. Con versely, rays starting from F’ 1l emerge
parallel, Now, If we put the other half of the lens on
Jn,;uln, rays atarting from I/ will convergs f’, just as far
on the other side of the lony It is evident, moreover, that,
[ the further the mource of rays is remove d from ¥’ in the
di tion F? Y, the less their divergence, and the casier it
is for the lens to make them Vorgs
Hence the further we put the sour 4 from u
on one side, the nearer the lens will its ray e brought to a
focus on the other wide Thus the point, F*’ rresponds tu
L4 Conversely, rays procoadin from 44 I diver
ich that the lens can bring hem to fo nls L
Two points having such relations to each otLer ar Hed

conjugnate focl
To Mustrate thig, the lecturer had o lens and & burning

candle on the stage Placing the candle at a proper distanes

from the lens, an image of it was prodoced on the reen

When the candle was then brought nearer the lens, it wy

found necessary to move the lons further from the screen to

ot an lmage ; and when the candle was further removed
from the lens, the latter had to be placed near the sere

It was also observed that, the nearer the candle was to th
let the larger the image produced

ven with the most skillfu

Unfortunately it is impossible,

:

workmanship, to construct spherical lenses, which bring ol
! jects to a perfectly sharp focus Ihis is especially the

with Iarge lenses

the inverted object, in Fig. 5, will not all meet in

Those pussing through points near the center will

lnlilll.
meot at D ; those prssing through the ends will come to A ;
| and intermedinte rays will assume positions between these
‘l\\n points, so that a blurred image results. This error is
called spherical aberration.

This dofect is corrected h'\‘ joining to our double convex
{ lens another having one surface concave and the other plane,

The

{as in Fig, 0. refraction is greatest near the points of

between its two surfaces is

lens, B, however, whieh acts
in the contrary direction, the
rays are lifted up most near the
ends of the lens, just where

and a com-

they need it most X

pensation is thus effected. By
the use of the lens, A, alone,
the ray, C,

and the ray, D, tod

would pass to ¢

1dine
; on sdding

the lens, B, however, both will
converge at ¥

Another source of error lies
in the fact that the rays of
light are of different re
(.'Jl'll(_‘ : 50 that the red
will pass to one, and the violet to the
called the spectrum, in which the other ¢
modinte positions. Now, as theke different rays possess dif-
ferent photographic power, we would obtain an image of
varying intensity., This is called chromatic aberration. To
correct this defect, n similar arrangement is employed as in
the case of spherical aberration. It has been found that

end of a

lors occupy inter-

’mmu kinds of glass possess a greater power of dispersion,
 that is, of separating the rays of different colors, than oth.
|ers. Taking advantage of this property, the lens, B, Fig
7, is made of heavy lead glass, having a high disporsing
power. With the lens, A, alone, the ray, S, would have
I been separated into a series of colors stretehing from V to
l R ; but on passing through B, they undergo a reversing pro-
cess, and are brought to a focus at F. Either lens alone
' would producs n chromatic aberration ; but placed together

'llu-) correct each othor because thoy act in upp(mih- direc-
tiony,

A third source of error is what {8 known as the curvature
of the field. It is evident, on inspecting Fig, 8, that rays
of the same length, passing from an object, G, through the
optical contor of tho lens, A B, will not form a flat, but &
ourved, image, If, therefore, n flat sereen s pluced af D,
tho top und bottom of the areow will be out of foous; aud
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if the soreen is properly placed for the top and bottom of
the arrow, the middle will be out of focus. The different
parts of the image evidently do not lie In the same plane;
and to correct this error, the same deyice will huve to be
employed as in photographing at the same time objects 1y
ing In several differont planes more or less distant from each
othoer. In other words, we must produce what Is known as

“depth of focus,” This is necessary even in taking a por-
trait, where the nose and the ears of the sitter, for exnmple,
would come to n focus at different distances from the lons,

The depth of focus is increased by means of the dia-
plhiragm or stop, an ingenious contrivance, shown at D D, in
Fig. 9, by which all rays coming from an object at O are
cut off, with the exception of those passing through the
opening, Without the stop, the
onter rays, O @, would diverge
considerably on both sides of the
focal point out by the screen, B;
and if this screen were moved to
the position, A or C, the curva-
ture of the resulting image wounld
become very appreciable. With
the stop, however, the screen
could be moved anywhere between
Aand C, and a tolerably sharp
image produced.

It is not possible, however, by
the use of the diaphragm alone
to correct the curvature of the
field entirely. The effect of the
diaphragm is really to divide the
lens into as many little lenses as
there are pencils of light passing
through it. Some of these pass
through the ends of the lenswhere
there is greater converging power,
and are consequently brought to
a nearer focus than those passing
through the middle. This cir-
cumstance of itself would tend to
produce a distortion. This is
shown in Fig. 10, where the parts
of the arrow, A B, not lying in
the axis of the lens, C D (and con-
sequently obliged by the dis-
phragm, E F, to pass through the
ends of the lens, at ¢ and b), are
brought to a focus nearer the lens
than the middle points.

It has been found by experience that & convergent menis
cus lens provided with a stop and placed with its concave side
toward the object to be photographed, will produce the loast
amount of curvature of the field, When the convex side is
turned towards the object, & greater curve is produced in the
opposite direction. Hence, by combining two such menis-
cuses, and placing a diaphragm between them ot the proper
relutive distance from the lenses, this fault is entiroly over
These and other considerations, which would take
us too far, led Mr, Zentmayer, of Philadelphia, to invent

comee,

his celebrated lens, a ropresentation of which is given in
Fig. 11.

s stop, B 8, nearer the smaller one

Here we have two meniscuses, A B and CD, with
The lenses are made of
the same kind of glass, and yet counteract each other’s er
rors so well as 1o produce a very perfeet instrument The
leading principles will be better understood from the follow
ing drawings In Fig. 12, let A B re present two plano-con
vex lenses, exuctly alike, and so placed that their onter sur
fuces form parts of an lmaginary sphere, A BC D Then,
neglecting refraction for & moment, it is evidont that a bun
dle of rays, r r, which the aperture of the diaphragm, DD
allows to puss through both lenses, will be affected only by
the little lenses, L, L7, and two blocks of gluss having par
ullel surfaces Hence, we will geot only the insignificant
awount of spherical and chromatic aberration due to two

r,’

minute lenses, The rays, +7 ¢/, passing through the odges of

the Jense A Band C D, will be affected only by the two

prisms, P and P/, which will countercet each other, being

exactly equal and opposite For the reason already stated

and on account of the refraction of the rays, the diaphragm
s not placed in the center, buta little to one slde This in
strument has a most remarkable depth of focus, and pro
duces most excellent results,

To show that uny refracting medium, water for example,
could become o lens when made into the proper -\’m]-- the
Jecturer placed o watch glass in the path of the rays coming
from a vertical lantern containing a slide of a fine plece of
slatuary

Nothing was visible on the scroen, until he poured

water into the wateh glass, when the image came out with

surprising distinctne I'hie applause which followed this

Sceientific American,

57

The hide of a steer weighs about the eighteenth part, and
| the tallow the twelfth part, of the living animal
i The buoyancy of & cask in Ibs, =10 times the capadity

striking experiment sufficed to agitate the water, disturbing
the shape of the lens and destroying the image, which did
not perfoctly reappenr until the water came to rest.

One of the most astonlghing effects thata lens is capable | in gallons minus the weight of the cask itself,
of producing wis shown by the aid of an instrament ealled A square of slate or slating is 100 superficial feet. The
the moegnscope, reprosonted in Fig, 18, This {8 nothing more | lap of slates varies from 2 to 4 inches.  The piteh of a slate
than n dark box, having n lens i front and illuminated in- | roof should not be less than 1 inch in hight to 4 inches in
side with an oxyonlelum lght falling on u sheet of white length,
paper in the rear of the box. When the hand is held as |
close to the lght as It can be without burning it, an im-
mense image in natural ecolers and startling relief is pro-
duced on the soreen,  The huge proportions of this mam
moth hand produced a ludicrous effect when compared with | tassa is obtainable is wood ashes, which every conntry house-
the hand of an assistant standing near the screen. Other ob- keeper should carsfully collect fromthe haarth: e Austin
jeots, such as o plaster east, 8 mother of pearl shell, an ap- P. Nichols, of the Boston Joursal.of Ohemisry, hits secently
ple cut'in half, and the works of a watch, were fh"" shown made some analyses of nshes tukv-n from the hearth, wish
with splendid effect,  The images of these uh:;m-m AX6 80 | ) o rollowing potassa results:
large that it is diffioult to keep them in focus in all their >

el 4O P —
Wood Ashiows,

On another page we puldish illustrations of the effects of
potessa and other chemical fertilizers on potato and grape

vines. The most accessible nod cheapest form in which po-

No. L. No. 2. ) »

pirts,  The lecturor concluded by exhibiting a number of ; No,d No Menn
? B o ;

photographs upon the sereen, pointing out their artistic ex- Potugsn. .c.oooveiniiine, 250 1264 1259
t ' ‘ar 0 0 . >

collence and defects in nccordance with the principles laid Carbonate of potassa...... 18398 18:556 18°48

C. F. K. “The wood from which the ashes came consisted of a

e N e mixture of hickory and beech. The results show the amount
Facts and Simple Formulwe for Mochanies, Farmers, of pure potassa and carbonate of potasss which the ashes con-
und Enginecers. | tained ; but the absolnte alkali power and value as repre-

[We are constantly receiving letters, asking for simple | sented are best shown in the smount of erude or commer-
rules for various engineering und mechanical operations. !«:inl potassa held in the ashes. One handred 1bs. held 1985
Frequently the writers send us merely the problem, request- | 1bs, of alkaline salts, soluble in water, and consequently, if
ing us to apply the rule and publish the solusion. In order|we estimate the value of commercial potassa at eéight cents
to avoid repetition, it ¥ our custom to refer correspondents, | per pomnd, we have a cash potassa value in these ashes of

down.

presenting anslogous cases, to those already published in | £8.60 in each 100 Ibs. A bushel of dry ashes weighs about
34 1bs. ; this would give a potassa

B
e
i

Fig. 13.-THE MEGASCOPE.

these colamns, leaving them to apply the information there
given to their own wants. In deference to the demand for
the rules abstractly stated, and believing that in many in-
stances a reference to the rule itself rather than to any ap

plication of it will serve our correspondents’ purpose better
and at the same time relieve our already crowded query col

umns, we shall from time to time present a series of useful |
facts and formule taken from the works of Molesworth, |
Huswell, Nystrom, ““ Wrinkles and Recipes,” and other re

linble sources, in place of our usual collection of recipes. |
Brief and simple rules, which are the results of the expe
rience of any of our n‘mlvr-, we shall be ;,’ll\ll 10 receive
for publication in this connection; and correspondents send
INg us queries on any mechanical or enginesring ~\ll-j"«’l
answerable by rules or formule, will generally here find the
information needed. —~Eps_ |

Shrinkage of castings, in locomotive oylinders L inch in

4

n foot; in pipes § inch in a foot ; girders, beams, et % lnch

in 15 inches ; engine beams, connecting rods, ete., $ inch in

16 ; thin brass § inch in 9; thick brass § inch in 10; in zine

inch in a foot ; in lead, same ; in copper inch in a

16 l‘l-I
foot ; in blsmuth & inch in a foot ; in tin § inch in & foot

To tost fron and steel ;@ Nitrie acid will produce a black |

spot on steel ; the darker the spot, the harder the steel
Iron, on the contrary, romains bright if tonched with nitric
neld.  Good steel in its soft state has » curved fractare and

s uniform gray luster | in its hard state, a dall silvery unl

form whiu Cracks, threads, or sparkling particles denote
bad quality Good steel will not bear s white heat without |
falling to pleces, and will cramble under the hammer at a

bright red heat: while at middling heat it may be drawn

out under the hammer to « fine point. To test the tough

nesy, place the fragment on a block of cast fron ; if good, it
may be driven by & blow of a hammer into the iron ; if poor
it will be erushed under the blow

Main

revolutions per minute

shafting In woodworking shops should run st 800 |

Mortising machines, 250 to 15“"'
strokes per minute ;stroke 6 to 0 inches. Sharpening angle
for machine cutters, adzing soft wood across the grain, 0¥ ;|
!

ordinary soft wood planing machines, 35 gouges ulull

plowing machines, 40° ; hard wood tool cutters, 50° 1w 55

| with most satisfactory results

b= 3 -
given by Metra, of Paris;

| Houn Laxce

| Exvevors, -, Buraell

| MAxiNG Gas

:
Morive Exe

vilue to each bushel of fifty-three
cents. The ordinary ashes, such
as are collected in the country by
sonp boilers, are usoally not ko
rich in alkaline constituents, The
mean potassa value of these ashes,
estimated upon the value here
adopted, we have found to be
about forty-two cenmts per bushel,
From these results it is clear that
the farmer had better retain Lis
ashes for farm use than to sell
them at the price usually obtained
from soap peddlers. Besides the
potassa salts, ashes contain impor-
tant amounts of phosphoric acid,
soluble silica, ete., which add
greatly to their value ss fertiliz-
ing material. It is safe to sy that
every bushel of true wood ashes
which a farmer produces upoa
his hearth is worth to him, for
farm use, forty cents in gold, It
is, therefore, very poor husbandry
to sell them for twenty cents the
We value
anshes 80 hizhly that offers for
thew are rejocted, no matter what
they may be.

bushel, as many do.

“In the mixture of raw bone
meal and ashes, recommended by
us ten years ago, we get quite all
the valuable constituents of plant
food, and at cheaper rates than in any other mixtures. We
have used this combination for many successive seasons,
We confidently expect that
the German potassa products will before long stop the con
sumption of wood nshes in the manufacture of American
potassas, and it will be a happy day for cur agricultural
industry, if the products of our wood fires are turned in the
direction of the farm."

- ——tr— ———

RED INK.—The following recipe for u beautiful red ink is
Dissolve 25 parts, by weight, of
saffranin in 500 parts warm glycerin, then stir in carefully
500 parts aleohol and an equal quandty of scetic acid. Tt
is then diluted with 9,000 parts water, in which is dissolved
a little gum arabic.

Tavent
Co

ns Patented In Buogland by Americans,
mplled from the Commissioners of Patents’ Journal

From May ¥ to June 7, '
AlR GuN 1. Johnson of Worcestor, Mass

Inciuslve

ATnosrnenio Havuen J. C. Dulterfeld, UChicago, 1
Davw Caxcx, &Y Jo B Johuaton, Now York olty
Bxxx Tar.—~U. U, Driver o ol Brooklyn, N. ¥
Brrrrano BAant. W, i, Lipptaucott, Pittshiargh, Pa
Botusw, 1, Barton, Willlmoaport, 's

1. Cunningham, Newark, N. J

Door Hexs Taiwsen, L, Giraf, Newark, N. J

van Lianres O, W,  Boyden, Newark. 5. J.. et 0
Urnvary Fixrves, -4
Desx W._ %, Wooten

Duckioy of al., NMeridea, Coan

Indianapolis, Tnd

san Franochwo, Cal

Faur Beamsren A, Mance of 91, New Yotk city

Fouen Drawing Hean, «J, Good, lrooklyn, 5 ¥
Hanvesrm, -0, F. Jackson, Pittated, 10
Mecssono Hemr, wix J. Goud, Breoklyn, X. ¥
LooM., G, Crompton, Woercester, Mase

.5 Srewart, Phlladeliphia, Pa.
SN . J. Sloan, New York city
R, BT J. T Gallup, Greenport, 5. Y
Paxrarooxs. 4. R, Esgar, Boston, Mass
Firs-Curnxa Too A. Saunders, Yonkens, ¥. Y.
PForisurse Burrows G0, Warner, Leeda, Masas,

Roox Dmine J. N Wartng, Now York ety

Hoox Durss W. W, Dunn (of Ban Pranciscn, Cal ), London, Magland.
SWINMING AFFARATUS i I Pamphrey, Baltimore, Md
Turaring Bervss Oun, vy W. I Jenney, New Yark oy
Wasnise Faunios, ~J. Brown, Montieello, X. ¥

Wasuino Woul, o7 —F, U, sargent, Granlteville Mase

Maxixa Woow




Court=District of fthode Island.
POX THE RMLATION OF OROROK V. HECKER 0¥

MPOND CENIOAT, WOTKR o 1l
4 Knowlos, A =Declded May 16, 153, |
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e Kumrord Chemical
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) of t nited states, s he s Atlorney Genersl,
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hehal United States, and shonld be tied by
Nsl‘ﬁ‘lll?:he tstriot I which the Information

ther mode nless authority Is expressiy conferred by
ther gm’:ﬁm mtuuuu&y any precedent, nor sup-
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ris, Cdarence A, Sawcard, and Charies 8.
Supreme Court of the District of Columbin,
HENEIETTA i1 COLE 4, JOIX W. KEXNEDY AND JOHN E. KENDALL.
[in Equity, ¥o, 466. Docket 15.—Before Wylle, J.)

i,
Bradiey for the

wWrne J.:

The patent No. 4,519, dated April 25, 1571, declared good
and ’h:l.::l. belng torot:mremeun n futlng im-nlnn grantoed
to H. H.

The * s Peg-less,”" and **Crown'" futing machines are Infringe-
am}u relmsued.
o “gl... 'or complainant.
« for defendant, |

United States Cirenlt Court==Northern District of Now
York.
OROROK *, XEWELL ¢f al. s, GRORGR WEsY of al.

Where an laventor and patentee entered Into a written contract with one
1he part olgm- of the :ucl. o procure, {f possible, an extension of the
and, under .uch coatract, received a valk cousideration, and,
death, his wife. as execatrix. procared such extension, snd con-
by assigament, daly recorded, such extended patent to the assignees
OWnOr, Who Was 3 ¥ _to the original contract with the Inven-
patentee, It was heid by Wallace, J., that, upon the resigoation
of the trast as exeoatrix, and the appot,ndmenl of an Mi-&x:llnnwr ruh‘lhet
will annexed, such admnistrator could not make & ent o
such extendod patent =0 as to vest the same In anothersnd difecent party
oo

¢ execatrix.
nn:u naving tled thelrdbill fora perpetual injunction, and

1 ll'::.eél:“ 1y, a'leging the Infringement by derendant of extended let
or a =
Ters patent, In whnich complaliants own the exclusive right for the State of

Now $urk, the dofendants piead tliieroto that the Unlon Paper Bag Machine
n)n‘y‘u teoNaer of the %nu“n exclasion of the complalosuts, Com-
platnants having taken (ssao by replieatios to the plea, the cause Now comes
00 10 be heard upon the plead urund proofs. |
arcus A’ Norfon, for complaloants,
Ruey, fordofendants, |

United States Clircult Court==Southern District of
New York,
HENREY L. DALTON of 0l s, cm:;,g NELSOX ¢f al.—1S5 EQUITY.~ JANU-
A

Letters patent for an improved steam gage cock wereissued to Albert

Septemoer 18, 1555, 3’m'cnended 1or $even years from September
of B
ol

snd were relssued on June 14, 157, to Oscar T, Earle, assignee
LEMAN, J.:
Tais ina nill In equity, (o favor of the ownors of the refssued letters pat-
ent, to restraintoe diefead oty from an alleged Infringement, and for an
account. Infelngemoent sud the novelty of the invention are denfed by the

nawer,
3 ;rm_ all fuvention, which is o compression steam

cook, was made

Hisbee in 1888, aod connlsted, In the language of the speciication:
First, In 0 one of the surfaces that meot Lo close m;go WALEr way or
stoam ge of & pleco of galvanized rubber, which Is protected from
spreading or confined (o meral 1o such manner that but litle more than (s

bearing or actiag sarface [s exposed : and sccondly, (n making the other sur-
) of metal, In the form of a rlni. #0 that the rubber may bo
comp i, salne power, wore foraibly than if the motal sarface
vgx €qual 1o area to that of the rabber.
or to this invention, the opposing surfaces of stealn gage cooks had
made of Lrass or other metal, woleh was speedily ronghened or worn
by the dirt or grit In the water. To reinedy this digiculty, one of the sur-
faces was sometimes faced with Teathier or lead; but the steam soon de-
-uo{:i tae leather, and carroded or cat away the surface of the lond, 1 ho
joints leaked, and the cocks soun needed repair, whatever material Was om-
ployed. The use of vulcanized rubber as oue of the bearing surfaces over-
4l ulties. Its ndvantages are briedy explained, by one of the
ng a mbbe:i dor bcl’nlcl m‘il»-
aces would; ts elastie
pon th 3 made a tight jolnt; it huyllwuyl nn-
well i bot water ax vold, while meis! surfaces and ground
L peocks will not stand at all in ot water.”' The Bishoe cock
4 proved to be of great valne. (¢ haw suporseded the use of pre-existing
- " mer wWith large sales, and **nas snswered ita purposes pei-
by main questlon In the caso 16 as (6 the valldit
of the patent. ©
te,n'unu tave lnl.mdueg anumber of devices, wynlch nmp:lllmed'{s hg\?;
%umm e plalntiifs’ patent. Of theso, tie valve patented by Albert
Ier Wik clearly mntedated by the Bisbec fnvention, In neither one of
toe otlier prior invontloas or prior pablicatious was vuleanized rubber
used a8 one of the surfaces to clowe tho stesm passugo.  Thix fact ralses the
question vm!:h was consldered by counsel ty be the principal one in the
case, { 1 the substitution of voleanized rblher ar cork, leather, or
soft metal, by which substitation a substantialiy perfect gage cock was first
(:;:h)ect mucrt:; A Valld patent 7
uich was to Onvercome the patentes was 1o make a
.e‘eoexglch would 0ot readil. ieak, and which wonld resist the
eam. o result whiich he sttained was the (nventlon of a durs-
“mcl which remained tight under varions pressures and different
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Recent Dmerican and Loreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PRINTER'S GALLKY,

Honey B Hannon, Plesfiold, TL-This nyention Is w galloy, by
whiloh the type may bo looked In an Instant without sideaticls,
quolns, und chase, for taking proofs, and unlockod for making oor-
rootions without sealing off type. It conslais of an adjustablo
oross bar that s applied by hinged or buekle Joints to the glde of
the galley, to be readily folded outof the way or locked to the
(ype. When it is desired to lock the type for taking a proof, the
Jooking bar 15 brought against the type,and the kouekle or hinged
frame lowered and extended to 1ts full width, giving s firm and
complete looking of the typeat s saving of thme and labor, As the
lower part of the locking bar is first withdrwn fram the bottom
of the types, while the bar still holds the uppor part of the type,
the Jocking bar may be easily reloased without producing any scal-
ing off of types, which forms an objectionable featnre of the lock-
Ing attachment of galleys heretofore In use,

IMPROVED STOVE PIPE JUINT,

James L. Loring, Dallas conter, Towa, asignor to himself, Fortu-
matus Hubbard, and Judson Parinton, of same place.—~This is an
fmproved stove pipe Jolnt that forms o solid and firm connection
of the pipes, 2o that they canuot be pulled apart or pushed toge-
ther, while being readily disconneotod when required. It consists
of recossos ut the end of ono pipe, In connection with rivet: of the
other pipe end, the rivots having broad interior heads, and shanks
nearly of the width of the slots,

IMPROVED BALAXCED SLIDE VALVE.

John Bdward Watson, Louisville, Ky.—This invention consists in
tho improvement of balanced slide valves, by combining a piston,
dinphragro, and valve with a seat having port, passages, and chan-
nels leading from steam inlet. The diaphragm takes the upward
pressure of the steam, and has suflicient movement to allow the
valve to be prossed by the down pressure in said chamber steam-
tight on the seat. The area of the chamber is sufficiently larger
than thnt on the under slde of the valve subject to lifting pressure
to keep the valve tight,

IMPROVED WEIGH SCALB.

Alanson Carpenter, Angola, Ind.. assignor to himself and Joseph
Smith, same place.—This invention relates to an improved weigh-
ing scale for determining the weights of substances, and also the
pressure of steam in a boiler: and it consists of a sliding post con-
nected by a bottom crosshead and lever rods with welghted elbow
Jevers having onter index arms, swinging in a suitable casing
or box.

IMPROVED SELF-CLOSING HATCHWAY.

Samuel W. Bell, Burgettstown, Pa.—This iz a hatchway door. It
13 opened automatically by a tapering elevator, made in sections,
hinged together and folding, and clozed by springs or weights, in
the muanner specified.

IMPROVED MANUFACTURE OF BOOT AND SHOE SOLES, ETC,
AND IMPROVED SCREW-THREADED RAWHIDE SHOE PEGS,

Goorge V. Shetield, New York city, assignor to Sheffield Sorew
Driving Machine Company, same plave.—The first {nvention con-
sists in the method of uniting the soles 0f hoots and shoes, or the
parts to be joined together, by means of threaded screws made of
petrified rawhide, or other analogous fibrous material, which said
gerews are screwed into corresponding serew-tapped holes in the
parts to be united. The second invention relates to the manufac-
ture of the threaded pegs, in which the skins or hides, us they
come from the animals, are spread on boards placed over a bed of
vommon salt in a retort, and subjected them to the action of the
sult heated to about 90° for 4 sutlicient length of time to petrify
and hurden them. Practicable screws are made from the strings
out from the hides, the width being about the same as the thick-
ness of the skin, 80 as to make them square.

IMPROVED CAR COUPLING,

Goeorge W, Johnson, Princeton, assignor of one half his right to
Francls W, Huuss, Gibson county, Ind.—This consists of n hook
and @ eateh on each bur, so contrived as to form a double coupler,
which connoects self-notingly, and is disconnected by a chain or
cord from above, or from the side, in such manner a8 to avoid go-
Ing Betwoen the cars,

IMPROVED COMPENSATING PENDULUM,

Fritz Willmnn, Lu Salle, 1L—The pendulum ball is suspended by
two rods of motal, of difforent powers of expansion and contrac-
tion, and u lever, the lever belng fixed in the rod of least expan-
slon for a fulervm, and having the more expansible rod connected
to one end, and the ball to the other end, so that when the rods ex-
pand the ball will be ralsed, and it will be lowered when they con-
tract. The amount of variation or compensation is varied by shift-
ing the lever along tho rod in which it is suspended.

IMPROVED FIRE SHIELD.

Williamn Murray, Vieksburg, Miss—~This Invention consists of
coupling joints and pipes for quickly erocting frames for scaffolds,
and for supporting plates to protect firemen from the heat of a
burning bullding, the object being to ennble them to approach
closer to n burning building, and to alford protection to other
bulldings by belng set up between them and the buildings on fire.

IMFROVED LOCK AND KEY.

John J. Portuguez, Now York olty.—This is un improved lock for,
safes, doors, and other places whero two parts are to be secured to-
gother, so constructed that it cannot be opened by any other in-
strument than the key made oxprossly for it. The mechanism,
which embodies several novel and Ingenious devices, cannot be
oxplained without the ald of deawings.

IMPROVED SMOKE JACK,

John I Decds und David A, Bridwell, Torre Haute, Ind.—This
consists of i flue or Jack with movable and balanesd hood and out-
sido ventilators.  The movable hood adjusts (tself automatically

by a surrounding conleal rim, with deip holes, to the top of the lo-
comotive smoke stack,

IMPROVED HOSE PIFE COUPLING,

Thomas Loftus, Saoramonto, Cul., assigner of one half his right
to Benjamin Bullard, Jr,, same place.—The ocoupling s formed by
an exteriorly threaded and flanged tube, and two interiorly
threaded tubos, which sorow on the former and olamp the hoso.

IMPROVED EARTH AUGER.

» Root, Parkemburg, Iowa, asslgnor to Chanoy F.Owen,
same place.—Thls consists of n bucket and bits contrived in threo
equal sections, by which tho auger works fuster; and by taking out
one of the boring bits and bucket sections and substituting a
pronged bit of pecullar form, with a shorter buoket scotion, bowl-

dors of larger sizo may be taken out than can be with other
RO
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W CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED FIRE ALARM AND EXTINGUISIGIL

Thomns F. Nevins and John W, Smith, Brooklyn, N. Y. ~This in-
vontion conslets in making water flow throuzh o watoer wheel
whoie movement nots upon a boll, whoroby nn alarm I8 sounded
automntionlly the moment the wator commonces to flow, As soon
as o fire breaks out and the Gumo Holks o cord, the Inttor burns and
bronks, and a spring theows baok the bolt and lots o wolght fall,
The sald welght bolng attachod by n chaln to the end of tho stop-
ook arm, opens the stopeock and allows the wator to puss to the
water wheel.

IMPROVIED MICHORCOR,

George Wale, Fairview, N, J—This Is an improved microseopo
stand, by which the object glass may bo adjusted to groater or loss
distance from the object without boing distarbed (o the least, or
thrown out of its aecurnte vertieal position, and by which the
greater or lesser intensity of tho light may be rogulated and sot to
various conditions of the object,  The Invention consists, first, of
the mechanism for the minute vertioal adjustmont of the ohjoet
glnss; secondly, of the adjustable rlog frame and sockot ; and
listly, of the variable light-ndmitting aperture of the same.

IMPROVED PHOTOGRAFIIC PLATE.

Frederick H. Powell and Philip Lehnen, Auburn, N.Y.—~This con.
glsts in an improved plate for photographs or signs made of wator-
proof paper, having & coat of paint on thoe back, nod one or moro
conts of baking Japan or varnish on the face, und hardened. The
process of preparing the paper for photograph andsign plates con-
sists In first waterproofing the paper, then conting the buok with a
paint, nnd baking itinan oven till hard, then coating the face with
one or more layers of baking Jupan or varnish, and then baking
such final coat to hardness to obtaln the required finish,

IMPROVED BURIAL APPARATUS,

Lewis H. Shular, Crawfordsville, Ind.—A deep, strong box, with
clozed top, open side, and dumping bottom, Is mounted on truck
wheels to movesidewise. The bottom may be opened and closed
by a crank shaft. Cranes are provided for lowering the coffin by
chains and a crank shaft, and are pivoted to the ends of the box
{nside of the opening to swing out on the grave, and to close In for
protection when the box is shnt up. The shaft hns a ratehet and
pawl for holding the coflin when roquired. After tae coflin is low-
ered, the box is movod along over It on the track for damping the
earth in.

IMPROVED VOLTAIC DELT.

Alexander M. Dye, Elkhart City, I1L.—The plates are secured to
a felt band by clinching them over the cdges and also by & band
bottom fastening.

IMPROVED WEIGII SCALES.

Robert H. C. Rhea, Unfontown, Ky.—These scales are ndapted
for being carried by physiclans and druggists in portable folded
state, in the pocket. They are made of aloonger weighing beam
and a shorter tray beam, hinged together and working co a ful-
crum or flange bent down from the tray or scale beam. The weigh-
ing beam is longitulinally slotted for the sliding welght, having
lateral index hands and a gulde pin,and provided with pronged
ends forattaching smaller weights,

IMPROVED COMBINED MEASURE AND FUNNEL.

Frank H. Winston, Evansville, Wis—This invention consists in a
crooked stopper rod, by which the stopper may be held while the
liquid is running from the measure.

IMPROVED BREECH-LOADING FIRE ARM.

John A. Heckenbach, Kenosha, Wis.—This consists of & movable
plate in front of the breech block, with a devies for tightening it
upin a simple way, by means of which the plate can be readily
taken off for making smooth and bright with emery paper. and can
be tightened up when the parts become loose from wear, without
expense, and also without tools. The plate also allows of using
stronger pins on which the hammer strikes,

IMPROVED BATH FOR TREATING TROXN.

Christian Ziegenheim, Allegheny, Pa—This is a compound for
treating iron preparatory to uniting it with steel by casting the
steel on the iron, consisting of sal soda, caustic soda. borax, lime,
and water. 3

IMPROVED ICE CREAM FREEZER.

Edward G. Wheeler, Mobile, Ala.—This consists of an fce can sur-
rounding the cream basket, both of which are inside of an outer
can, and suspended from the bandles of the beater shaft, o as to
revolve with it, being supported on its pivot soas to turn easily.
The device is 8o connected to the beater shaft that, nlthough only
partially filled with fce, it can be made to freeze a full can of oream
by shifting it up along the cream buoket, after freezing the lower
portion.

IMPROVED PROJECTILE FOR ORDNANCE.

John G. Butler, New York city.—By means of this invention the
sabot of a projectile may be applied (n the shape of a compari~
tively delicate flanged ring, whereby the welght Is not only greatly
reduced, but much strength is added, since the sabot Is secured to
the projectile o much nearer to its poriphery. A reduction of the
distorting effocts of the discharge upon the sabot, wheroby it s
frequently broken, by presenting a greatly reduced area for the
operation of these forees, Is also galned,

IMPROVED FOUNTAIN PEN,
Henry H. Perkins, Utica, N. Y.—This Invention consists of s foun=
tain attachment, bent of one pleos of sheet metal, and attached by
elongated wings and spring elasps to the pen, the ink reservolr be-
ing at the under side of the elongated wings,

- ———atr—

NEW WOODWORKING AND HOUSE AND CARRIAGE

BUILDING INVENTIONS, )

IMPROVED SASH BALANCE,

James Waddell, Mamaroneck, N. ¥.~This is an improved
bolder, by which the upper sash may be readily opened

with the top and front of the uppor sash, and thon passed ¢
loy= areanged on the top of the lowor sush,
- —,vr——

NEW AGRICULTURAL mnmm v

IMPROVED FEXCE POST.
Froderick Sulter, De Witt, Town.—This consists of o
tallio tube with a wooden corg, to which the AU
ples are fastencd. A top staple and wire rotain o |

DIPROVED HARROW.

Willlam Taylor, St. Loulsville, Objo.~This harrow
structed that it will readily adjust (solf to irr
surface of the ground, and will allow elther side
pass obstructions, and to clear it of rubbish,

hingod sections.
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Tnwertiom wndor this head is One Dol-
cach fnsortion. If the Notfoe ex-
, One Dollar and a Half per Line

omontsand Industeinl Maohin-

m%-:f' T Al & Couy NGY

nd hand Forels & Miles Hummor,

Jdolin 1t Camoron, Halifay, N. 8.
ohin Seott Sorolland Jig Snws mado
*nosuperior cast stool, hy ., Roberts,
Sroet, Now York. Send for efroulay,

Split-Pul 1l of sumo price,

% an ”‘,&?ﬁ’u&’lﬂ"%"m&’fmnm Wi Wholos

Collars, Y & Son, Drinker 8t., below W§ North
nd Wfiadelphin, P,

| ttor—Ruldwin's—for Sale. Chonp for

i w‘ﬁfmw.- B. Lowls, Oloveland, Ohfo. 2
Lo it é Soroll Saw attachmont, 35,
¥y Llnd Block, Chfeage, Uis,

alo—No. 3 Fowlor Punoh,with largo nssor (-
“dien And punchion. Cost 8500, Prico #7335, 1oavy
ALron Elpars, capable of cutting 8. square fron, Coxt
£30, Prico $100, Forsaith & Co., Mancheator, N, 1,
Now Ready—~Now and enlueged odition of thoe
Cateohism of tho Steain Bagine, Froe by mail for #2. Send
fordescriptive Clrenlar, ¥, Keppy, Bridgapor:,Ct.
wentors=Owners of Practieal Patents can
through us. Penn. Pat, Agoney, Philadelphia,
Cor inl Pumps for Hand Power—All slzcs,
for exhausting or compressing ale. H. Wolndel, 01 Dil-
St., Philadelphin, Pa,

Solontific Amorlcan—The wurly Volimes for
Sale—very chioap--olthor bound or o numbers.  Addrons
AL F. R, Box 770, Now York City.

Hydrant Hose, Pi and Couplings, Send for
pricos to Balley, Farrell & Co., Pitisbirgl, Pa.

Snyder's Littlo Guant One Horse Powoer Steam
Englne, complete with Tabular Bollor, only $150, Ward
B, Snyder, Manafaoturer, 81 Fulton St., Now York.

For 24 Hond Portable and Stationary Bollors
wnd Engines. sddress Juntus Harels, Tloasvitle, Pa,

Centonninl Exhibition, Philadelphis.—~Exmumine
the Allen Governors, Maohinery Hall, D, 9, Par, 71,

Machine-cut bhrass gear whoeels, for models, &c.
List free, DL Glbert & Son, 212 Chiester 8t., Phlla,, Pa,

“Dead Stroke” Power Hammers—rocontly great-
1y lmproved, {ncreasing cost ovoer 10 por cont,  Prices re-
duced over 20 por cont,  Hull & Belden Co., Danbury,Ct.

Power & Foot Presses & all Fruit-can Tools, For-

t  Bridg Nl & C, 37, Mohy. Hall,Ceut'l.

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

Shingles and nendlnguSawlne Muchine, See nd-
vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and lnferfor.
Cautfon —Our name {8 stamped in full on ull our best
Standard Belting, Packing, and Hose. Buy that only.
The best Is the cheapest. New York Beltng and Pack-
ing Company, §7und 88 Park Row, New York.

See Boult's Paneling, Moulding, and Dovetailing
Muchine at Centennial, B. 855. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creck, Mich.

Deafness Relieved—No Mediciue. Book free.
G, Jd. Wood. Madlson, Tnd.

Steel ngs, from one Ib, to five thousand 1bs.
Invaluable for strength and durabllity, Circulars free.
Pittsburgh Steel Casting Co., Pittaburgh, Pa.

For best Presscs, Dies, und Fruit Cun Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiyn, N. Y.

For Solid Wrought-iron Beams, ete., see adver-
tisement. Address Unfon Iron Mills Pltitsourgh, Pa.,
for lithograph. &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray lron Castings
to order. Job work solicited.

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

Hydrmsulio Presses and Juoks, new and second
nand. Lathes and Maculinery for Pollshing and Buming
Meotals. E. Lyon, {% Grand street, New York.

Spinning of a Superior Quality.—Whitins-
ville Splapiue Biog Co,, Whitinsville, Mass,

Diamond Tools—J. Dickinson, 84 Nassau St., N. Y.

Temples und Ollcans, Drper, Hopedale, Muss,

R ——
3, recipes

C. C. P, will find o p. 203,

\'u'.
for colored fires.— H. J. C. should line his vinegur
onsks with the material deseribed on p. 11, vol, 24,
(. W. 8. and other phoiculturists should nddress

Scientific

(4) A, I L asks: How high can water be
raised with an ordlnary well pump by using cheok
valyes, sny 10 or 12 foet apart? Al If, 08 we un-
derstand you, you mean to foree the water up, the
hight Is only Hmitod by the power applied, and
tho steength of the apparntus.

(0) W. L. Pooasks: L In what proportion
should the best Portland coment be mixed with
aloan sharp sand, for conting the outside of o
atone or brick bullding 2 AL One measure of co-
mont poawder (o three measures of dey sand, 2,
How many square feot will o barvel of cement
mixed with sand cover? A, One barrel of ve-
mont und throe of sond will make 816 barrels of
mortur, which will cover about £000 square fest
of briok wall, or about #) squares, to a thickness
of & of an tnch. & Should it be put on in one or
Lo conts? A Useono preimaey contand o inlshing
cont put onlmmedintoly nftor It, before the fivst
vont has sot. Thoe permunonce of stceo on the
oxterior walls of 0 bullding depends generally
more upon the stabllity of the surfuce that re-
colves (6 than upon tho stuceo Isell,  The latter
onn ahiorh water and givo It off without injury 5
but if the wator finds (s way throngh tho stuceo
Into the briek, 1t is apt to frecze In winter and
fraoture the foe of the wall, To hardon and fill
the pores of the briok, spread o thin wash of ce-
ment over the will and seeapo It off first, bofore
putting on tho principal coat. & Could nn ordin-
arey houso plastoror put It on saclsfaotorlly? A
Yoo, F an (ntelligent man.

(6) 12, M. B. aska: Will & punip do work s
casily with o 12 Inch column as with u 8 inoh, the
alzo of water valve belng the sime in both coses
The NIt {160 feet, A, Other things belog similar,
the pump should foree water more enslly through
the 12 inoh pipoe.

(7) J. V., N, nsks: The following isa 2 x 4
inehes ongling, large enough to delve o bont20 foot
long and 40 inches beam, with a propeller? A A
somowhat lurger oylinder would be adyisable.

(8) R B, H. says: I have a small iron eyl
fnder, that will hold, comprossed, 100 gallons ni-
trous oxide gns. [ have also o regulare dental gous-
omoter that will hold o similar quantivy, How
can I compress this nitrous oxide gus into the
Iron oylinder, taking It from the gasomoter? A,
You will need w compressing pump.  Considern~
ble npparatus I8 required for producing such w
high degroe of compression.

(9) J. R, McC, snys: L I sawia the Screxs.
TIVIC AMERICAN u recipe to muke a wish of ce-
mentand oll to put on a brick wall, to keep out
the moisture. Would water do as well ns ol to
mix with the coment, or would tho brick belng
previously palnted be a detriment to the cement
adhoering to the brick wall? A, A wash of cement
and ofl {s simply a paint, and you can apply it ke
pny other paint, with o brash; if your wall has
been already patnted, you should use ofl und not
water, 2 After the cement s applied, can [ paint
over the wull with uny ordinary puint? AL Yos,
(10, J. T. C.usks: A.and B. have an argu-
ment about names of floors in a building two or
more stories high. A. says the floor on a level
with the street is the ground floor, and not the
first tloor, but the floor up one flight of stairs
from this ground fooris the first floor, and up two
flights the second. B. contends that the Hoor level
with street is the first tloor, and may also be called
the ground foor, but the floor up one tight is the
second Hoor, and so on. Whichisright? A.B.is
right, uecording to the practioe followed in this
country ; but A. would be right in Europe. The
ground tloor in London aad the rez de chaussés in
Paris corcespond to our first floor; and the first
story In London and premier dage in Paris are equi-
valent to our second floor. In London they some-
times say ** up one pair,’” that is, one pair of stairs,
aud in Parls au premier, which means the same
thing.

(11) J. J, nsks: A, says that glue can be
dissolved (n aleohol without applying heat, pro-
viding the spirit be of the proper strength? B.
suys it cunnot be done with alcohol alone. A, B,
I8 right,

(12) G. H. W. usks: Is carbonic acid bene
flolul Mo the stomaeh 7 AL In many eases it is.

(I C K. R, says: | buve seen articles
made from some composition pressed in molds, to

Soth Green, BExq., Rochestor, N, Y.5, H, D, will
will find u recipe for removing wiarts on p. 93, vol,
32 R G, I will find dircotions for bronziong lron
custings on p. 284, vol. 8L.-C. W, Jr., ean propor-
ton the change wheels of his compound gears by
the rale given on p. 107, vol. 80L-W, I, can paste
puper lnbels on tin If he mixos o tablespoontul of
conrse sugar with o quart of flour puste.—E. F,,
G.M. L& B LM, C O 0 H G, and many
others who nsk us o recommend books on in-
dustrind und scientifie subjoots. should address tho
pooksellers who advertiso in our eolumns, all of
whom are trustworthy firns, for cataloguos,

(1) F. M. J. says: | want to convey wator
1000 fect from a bydeant bofore It cun bo used.
Whilch 5 the most practicable way, to lny 1,000
foot of plpe uod conneot wn englne o the ond, or
conpect the cogine close to the hydrnt, and tho
bose o the end of the pipe aud play through the
plpe nnd hose? A, The fixst method would ho
best, If you wish to throw u stronm,

(2) A. 8. nsks: How are photogrophy put
upon glass swond made trunsparent, 80 s to bo ool
ored on the buck with ofl colors ¢ A, The fwee of
the ploture is coverod Hberully with stiucoh paste
wod dd upon clean gluss. Then, with o sooth,
hard edge, the paper s rubbed upon the back from
the conter 1o the edge until all of the starch s
pressed aut from betwesn the ploture and glass
that can be, After it is dry, castor ofl is appliod
o make I trunspurent.

(3) E. V. J. nsks: What is the difference
botwoen sweet oll and ollve oll? Al They are
differvot names for the saune thing

ropresont carvod wood, and intended for orna-
| mentation on forniture. Can you tell me how
| thoy are made? A, The composition you men-
[ tion I8 protably that made from sawdust and
| glue.

You state that puper pulp cun be hardened by
trentment with chloride of zlne. Can you glve me
fuller dircetions? A, We belleve the anhydrous
ohlodide of zine Is vcmployed, together with the
wlumiog salt, o the slaing.

oy JL LS nsks: Heow much zine, used o8

| o proventive of soule, Is required for a 80 horse
power boller ¥ A, A plocs welghing 2 or D 1bs, will
be suielont to oxporimoent with,

(10) €, WLON, mokes: Why is it thut guuners
wre nfeald to depross tholr guos below & cortiadn
noglein fiving from a highty A, For four that
the gun muy bovome unmwanggeable, and more
disustrous to feiend thun (o foo.

(1) A, A, I, naks: How I8 the muterial
usod by dentists for Hlling teeth proparsd? A,
Gold lont s prinolpally omployed for this puars
pose, alvo other folls, An amalgam of copper
aod meraurey s ndso beon used with good resalts.
You should have stated more oxplicitly what piar-
tHoular varlety of comont you had reforence to,
Plustor of Parls (8 not ased for this purposa,

(1 PO wske: Can marsh grass ho
utiligod in the mapufuoture of l'ul"'l"." A, The
muterinl, wo bollove, has beon used for this pur-
pose bofore, IE It onn be economically haryvest-
oy defod, wod frolghtod, and occurs (o suttiolently
Lrge gquantitios, (it wight prove of some vulue,

Anerican,
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(18) €. W. J. asks: The statement that, in
tho case of mill rooks, the upper stone may bo
more easily ralsed when In motion than ut rost
(the upper stone being the runner) by the regulo-
ting scerow, 18 not eredited, Can you explain 7 Al
A simple test could be made by attwohing o spriog
baloneo to the wheel or lever by which the stone
19 ralsed.

OfF what muterial must o burormoter b made In
order to be entively rellablo? A, Meroury buros
moters are rogarded o8 tho most noournte,

Thoe clreumferonce and aron belog glven, how
do you find the dinmeter of weing? A, Divide 4
times the avea by the elreamforenoe,

(19) W. M. says: [ haven gummy fHuld
which contains by the test considorble fron in
solution. The density s about 15° Boumb. Can 1
get ridof thefvon so as to avold the color it glves?
A, Tron in solution may be precipitated by hoat-
ing It with niteie acld, and then ndding ammoniu,

(20) L. M. E. asks: How con | muke n
drossing that will keep o leathor buggy top soft
and plinble? A, A good mixture for muking nnd
keoplng leather tlexible consistz of 1 pint bolled
lHoseed oll, 2 ozs. boeswax, 1oz Burgundy pltoh,
and 2 ozs. tarpentine, moelted together ovoru slow
fire,

(21 H. C. 8. asks: How can I make gold
siz¢? A, For use on ofl colors, take bolled oil and
thicken with calzined red ocher, and reduce to the
utmost smoothness by grinding. Thin with oil of
turpentine. On water color or distemper work,
use Isinglass size, mixed with finely ground yellow
ocher,

(22) H. B.usks: If u bottle be partly filled
with water and an air pump applied to the top
(the pump not reaching the water), can the water
be pumped out, leaving a perfect vacuum in the
bottle? It is understood that the bottle shall be
closed alstight. A, No

(28) €. 8. suys: When [ drop a large stone
into a stream of water, It will sink to the bottom;
but if I break that stone into small particles and
drop itinto the current, it will move down the
stroam, My friend says itis because the particles
are lighter. I say It is because the particles have
u larger surface in proportion to their welight, to
boe acted upon by the water, Which isright? AL
You ave.

(24) U. H. asks: 1. Would an engine with
two oscillating eylinders, % inch in diameter and
of 14 inch stroke, be powerful enough to run a
scroll sawing machine to saw pine 1inch thick?
A The engines will answer. 2. Of what size
should the boiler be, to run with spirit lamp, and
at what pressure should Irun it? A, You might
use u boiler 10 or 12 inches in diameter, and 18 or
20 inches high. You will find alcohol a very ex-
pensive form of fuel, even if you succeed in using
it ntull

(25) ¢, J. L. asks: Is it poasible for a gus
meter to register more gas than really goes
through it ? A, It would be very casy to make a
meter that would do this.

(26) F. U. R, Jr. asks: 1, If o ball is thrown
into the air vertically, will It, on coming down,
strike the hand with the same foree that it left it
with? A. No. 2 Why not? A. On account of
the resistance of the alr,

(27) S. G. asks: How many feet of water
per second §s required when pussing over an over-
shot water whoel 24 feot in dinmeter, utilizing 0
per cent of Its effective force, to produce 100
horse power? A, Find how many horse power
would be developed, if there were no losses, mul-
tiply this by 550, and divide the product by the
product of the veloclty of the water in feet per
second multiplied by the welght of 4 cuble foot
in lbs,

(28) F. O, R, says: | have steel springs
from No. 158 to No, 0 In thickness In n vessel con-
taining steam, sometimes up to 10 Ibs, pressure.
For what length of time do you think the springs
will maintain thoarelasticlity 7 Do you think that
the heat of the steam will Injure the temper?
WLl it corvodethem? AL If the springsare Kept
bright, they will prove quite dumble. To prevent
thelr corrosion,they might be plated with nickel
or sliver,

(20) J. W. N, asks: Which wheel, of »
pair of ordinary onrrlage whools, would Hft from
the ground in rounding s ourve, with nothing on
the wxle, the wheels being drawn mapldly 7 A, We
are not sure that olthey would, if the ground were
lovel

B0y J. 0, nskn: 1 What power is guined on
every additioonl ool on the face of an 1S inches

diameter pulley, say from 8 Inches to 7, 5 ete.?
AL As we understand your question, If you double
! the fuee, you can expect to transmitubout double
| the power. 2. Whint Is tho best thing to put on 4
; rubber belt to Kovp It from sllpplog ¥ A IT W0 s
tghnly stratobod, It would bo advisable to use o
wider bolt, 3, Dnaslx ply bolt ns Hable to slip us
w four plyr A Yes, other things belog the
TN

(S0 D, P A neks: What weight will o @
Inoh Juck serow vadso nnd sustaln?  The sorew bus
2 threonds to the Inob, stogle thremd, nod length of
put s dinohes. AT you do pot take frloton
Into weoount, the wolght ralsed will be to the
prossure npphiod, as the distanos prssed over oo
glven thoe by the polat of upplication of the
prossure Is to the distance pased over in the same
time by the polnt of upplloation of the wolght,
Praotionlly, this result will be vonslidarubly moals
fled by feiotion @ how mueh onn best boe asoor.
tined by oxperimont,

(42) 0, 1. M, naks: Whnt power would be
roquired to run o fan with 30 blades, eaoh § fout
long x 1 foot wido, sot ut an augle of 30% at o
spocd of 50 por minute ¥ A, 50 mueh dopends
on form and construction of fan blowers that it
I8 sufer to puswor suoh questions by experiment,

Have you ever published any articles on fiying
muchines? A. Wo think that everything of im-
| portance (n reference to the subject hns ot least
been noticed fn our columng, und on p. 112, vol.
#2, you will find o pretty thorough review of the
question,

(38) H. M. W. saye: | peo it stoted that
untielpating a crowd at 4 now church, they tested
the strength thereof (by piling plg Iron on it) to
) 1bs. to the square ineh. To what hight would
they hove to pile to necomplish 187 A. About 16
foot, We think, however, that you did not read
the statement rightly, At all events, we are con-
fident that no such test wes ppplied inthe case
montioned,

(34) ', 1I. V. nska: [ have s rum for for-
olng witer to my barn, und it will not run. It has
nlways performed (ts duty well until thisspring .
The plpe Into flume is tight, und no part broken.
The vilves ure In good order; the shut-off comes
up and wil not go back, Can yon tell what will
start it? A, Youshould endeavor to ind out why
the waste vidye will not shut. Tt must be obyious
thut i thorough examination would be more val-
unhble thun our opinfon.

(85) J. W, (', usks: In No, 13 of the Scr.
ENTIFIC AMERICAN SUprLemest, first page, you
glve an fllusteation of the steam yocht Dlack
Hawlk, nnd say that sult water (8 now substituted
o avold currylng the welght of the fresh water,
How is this done, und fourning prevented? Al In
changing from fresh to salt water, and vice versa,
foaming Is apt to take place; and until the water
In the bofler is changed, it 8 well to throttle the
steam and check combustion somewhat.

(36) A. H, 8. asks: What size of boiler will
I need fora 116 x 3 inches engine? What should
be the thickness of iron? With such a boiler,
what horse power could I develope, running at &
highspeed 7 A, Your questions are rather indefl-
nite, as the size of boller and thickness of fron
will depend upon the number of revolutions, the
pressure of steam, and the design and construc-
tion of the engine. We have published some gen-
ernl rules on pp. 33, 245, vol. 33,

(37) J. F. 8. says: I wish to make s small
propeller to draw a small bout to caery 10 persons,
on flat water about 134 fect deep. How can 1
bullditbestz A. Build it on the model of a good
rowboat that has the required capacity and deaft.

(38) F. M. says: I want to make u cast iron
gun of 8% inches bore und 4 feet long. How much
metal must I bave around the bore at the breech?
A. Make the thickness ut breech about 4 inches.
Make the diameter of vent } inch, and bore it so
a8 to enter breech about 1 inch from the bottom.
Rut you will be gafer if you buya gun ready
made.

(#9) €, W. M. 5 ys: In your reply to E. L.,
you say that if, from a point without the ellipse,
lines be druwn to the foci, the line bisecting the
ungle thus formed will be normal to the curve.
So it will if the point is on the line of the major
or of the minor uxis, but not otherwise. In what
treatise on the confe sections can be found the
method of constructing the normal from a point
noton the curve, in the case of either the ellipse,
the parubola, or the hyperbola? A We are
obliged 1o our correspondent for calling attention
to this matter, By an oversight, we gave the di-
rections for dawing a normal on the assumption
that the given polat was on the curve. We have
never seen 4 graphical solution of the problem
for a pointoutside the curve. Nearly all treatises
on conle sections, however, give methods by
which the equation of the required normal can be
obmined, and perhaps same of our mathemutical
readers will be interested in working out a simple
gmphical solution.

(40) J. H. H. asks: 1. What is the greatest
depth from which a siphon cun draw water, from
an inclined shaft ora straight shaft, or s thoere
any difference? A, In an inclined shaft, the pipe
being longer, there would be more friction in the
plpe, snd the discharge would not be so great,
You will reach the practical Nmit at a hightof 25
or ® feet. 2. How much looger should the exter-
nal oud be than the interoal end? A, A slight
difference of lovel between the two ends will in-
sure working, provided the discharge Is the lower,
but of course, in praction, It (3 well to have a con-
slderable diference, If possible,

(41) 1. W, B, seys: In regard 1o thickoess
of fron for s boller of 4 inches diameter, 30 ingh-
ex long, you say that [ron will stand 85 1bs. to the
wquare Inch safely. I have acylinder of 18 gage,
16 tnches in diameter and & inches long, that 1
have had tested to 20 1bs. pressure. Al In our
wuswers to correspondents in relation to the pres.
sire o bollee will stand, wo genemlly give working
pressure, with o large factor of safoty, (o prace
thee, 1t s vl to fnd bollers carry ing mueh high-
or pressures than would be allowed by our pro-
portions ; but we think It best o glve values
which uro sanotioned by the highest engineering
authorities in this countey aod Europe.

(42) ¢ W, L says: Lt s contended by some
thist 1o olear the folinge feom muek beds, so that
the suolight and heat muny bave free socess theres
o, the tertllizing proporties of the muck aro lost
by evaporntion wsd atsorption of nitrates from
the muok,  Bur to slow the shade to remain over
the wuok, wond to haal therefrom as vequired,
better, und, In fuoty the only salvation of the
muok hod wew fertilizor; and 1t 15 contended that
thie oviporstion uad sheorption goes an urter the
muek b deposited on the required lnods, and that
e plts dosigned to o lmproved thoreby huve
1o sty v to sponk, for thelr share, ontering lnto
direot contliet or contest with the sun. Lt s nlio
contended that valn ls o dopasitof nitrmter, pry
viougly taken up ns vapor, and, therefore, o
nshowoer, tho nitentes are thon taken up as mplid.,
Iy s the plant oan do It wnd dpon the reappenr
unee of sunsbloe wond heat, they wroe reabso




gray- | declines thom,

\ 1. P nsks: I8 oil made from frosh
m‘“’ﬁﬁﬁ.‘f&f iin:hip;w Can the

taken out of salt butter s0 as to make an
:;?tudll:‘ barnoss? A. No. Suck ofl s not

W, J. R. says: whiat moeans can
u{:s)mm Mot”mz’-blu AL It I8 (mpossi-
Dle to do this, without injury to the murble, by
‘purely chomical moans. Tho best wwothod that we
can rocommend 18 i uniform abruslon over the
stainod surfnoo with n stifl stoel brush, and, i€ the
‘work was orlginally polished, ropolishing In the
usual manner,  Where sho staing are too deep for
such troatmentit would perhaps be bettor to cover
thom with & light coating of a mixture of plaster
of Pards in & strong solution of water glass,

(46) C. T. (. says: Please give me a recipe
for eleaning baryta crystals and stalactites, AL
1f the crystals are roally sulphato of baryta, try
stooping them for some hours in hot muriatic
aold, contalplog a very litde nitrie acid. If she
loposit you wish to remove consists of ferrugin-
ours clay (ochor,this treatment will completely re-
move the fron,leaving behnd the pure white clay.

| Also tnquiries and answors from the following *
S &R0 N, 0. 8.1, W.H.—E, L R0, &
“—0.5.~. D, 1.~ K,~R. E. M.—=W, Il. E.~C, M.

HINTE TO CORRESPONDENTS,

always bo glvon.

by madl I the welter's address is givon,
uro font: * Who sells electrio bells ¥

Whose
All such personal inquirios aro

paratus?
Inthe ¥

tatmod.

Soenfific American,

Corrospondonts whose inquiries fall to appoar
should ropoat them,  1f not then published, they
may conoludo that, for good reasons, tho Editor
The addross of the writor should

Enquiricos rolating to patents, or to the patenta-
bility of (nvontions, assignments, ote., will not bo
published here,  All guch questions, whon Inltinls
only wro glven, aro thrown into the waste baskot,
ns 10 would 011 half of our paper to print thom all;
bt wo genomlly tuke ploasuro inunswering briofly

Hundrods of inguiries nnalogous to the following
Whose I
the bost parlor organ ¥ Who makes diving ap-
is the Dbest engine-turning

print-

od,ns will bo obsoryved,in the column of “Husinoss
and Personal,” which is specially set apart for
that purpose, subject to the oharge mentionoed
at the head of that column.  Almost any dosirod
Information oan in this way bo expoditiously ob-

[OFFICIAL)

FOR wWHIcR

Granted In the Week Ending
June 20, 1876,

{Those marked (r) are relssued patents. |

INDEX OF INVENTIONS

Letters Patent of the United States were

AND EACH BEARING THAT DATE,

which may best be removed by mechanical
means.

(47) C. H. W. says: In soldering tinware
without a soldering iron, with a candie or lamp.
the place to be repaired is finst covered with an
acid. Can you tell me how that acid is prepared ¥
A. Digest zine In strong muriatic ack! until the
acid will dissolve no more of the metal. Decant
the clear liquid and bottle fer use.

(48) H. M. asks: 1. How many strokes
should a frot saw give, to one turn of the erank,
to give the best results? A, About 25 or 30,
2. Woul a friction wheel covered with india rub-
bor of about 2 inches diameter, to be driven by a
targer whool, have power cnough to drive the
above mw? The 2 inch wheel is to be connected
1o the under part of the saw, by a crank pin run
in u slot in the lower arm of the saw. A. I think
it would, with a good beavy balance wheel, or a
driver with a heavy rim. 3. Would It run hard
under the above condidons? A, Ido not think
that it would run bard at all.—J. E. E,, of Pa.

(40) E. A. F. says, in reply %0 J. W, 0.,
who asks whothoer a borse can draw a vehicle more
casily If hitchod elose to it: Soveral friends say
thet the closer a horse i to his Joad, the easter It Is
to pull, and vice persa.  You say that you cannot
see why tho draft Increases with the distance ex-
copt by the additional welght of chaln or rope
und friction on the ground, If the rope touches
the ground. My experfence is that, fn @awing n
log or any other dead welght from the ground,
the closer you got to the welght or object the
caslor it will move, for the reason thit your power
¥ above, getting rid of part of the friction. You
may hitoh to the forward ond of a log and draw
all you can, and then change to the hind part of
the log, and let one animal be on each side with
the welght between them, and they will move the
load more eadiy. Take, for (nsance, a palr of
wrucks for hauling logs, and placo the skids on one
side of the trucks and a log to be loaded and toam
on the other. You may hitch a obaln or rope o
the trucks und under the log, und back over the
trucks und ts the team, which is close to the
trucks, and then roll the log on.  Butjtake chain
enough to reach from 30 to ) faet, and they will
loud it easior with the 8) feet of chain or rope. In
the lest position your weight is above the backs of
the anlmals or above the line of draft; in the first
your weight lsbelow. A. In our answer to J. W.
0., we undorstood him to refer to an ominary ve-
hiels, i which no lifting effect was desired. What
you have 0o well detailed In your lotter is, we be-
Heve, generally correot.

(B50) D, M. says: As many of yonr readers
00 1o tako nn interest (n the buroscope of Bab-
Inot, of which I sent you s desoription which has
boon publishod in Weinkles and Iteclpes, allow me
1o saggost n change which experionco hus taught
0. Tho use of water in thut Instrument fs salb-
Joot (o groat inconvenlence.  For, ws the water
wots foul at the oxpense of the alr confined in the
bottie, It s necessary to remove the water protty
often.  Now thistroubls s almaost entirely avold-
od by using, Instead of pure water, n mixture of
water and whisky In oqual quantitios,

MisEnaLs, gre.—8pecimens hnve been re-
colved from the following correspondents and
examined, with the resalis stated ;

8 ~The powder consists of oxido of zino to-
gether with Onely ground rosin. 1t waould bo ne-
otwsiry to make s quantitative analyss (o order
to determine the proportions of cach Ingrediont.

COMMUNICATIONS RECEIVED,

The EMtor of the SOIENTIFIC AMERIUAN nc-
knowledges, with much plessure, the reooipt of
original papers and contritutions upon the follow-
ng sutijoots

On tho Caloifaction of Tuboreles.

On the Water Grate, By ¥, G. W,

On a fmall Engine. By T. B, R

On the Vicksburgh Cut-Oft. By ©, G, D,

On Voradtous Fishes, By K. L. 8.

Onan Judelivie Tuk, By &. 2. )

By O, B,

Alarm, burglar, IL ¥, Green...........

Bofler, sgricultural, W. K. Stevens.

Wrash, sponge, H, 8, Kerr (r).
Bucket ear, J. G, Krichbaum (

HBuggy top, G, Gabriel, 8r.... ...

Buoy, sutomatie signal, J. M, Courtenny.
Burner, gas, V. Zel,..... seanseatbansalysnse v
Burner, lamp, 1, A, Chapln,,. : Sxex

Butter worker, K. M, PIKe. ... «ooooviins
Can and box, sheot motal, H, C, Leland.
Can Jacket, J. G, Low...........
Can, sheet motal, G, 1, Ohlnnock. .
Cans, shoot metal, K. A, Leland. ...
Our coupling, Bates & Borgersrode
Carstarter, F. A, Holl oo

Chalr back, W. W, Marshall, .
Chandeljor, drop, I, Prescott. .
Coat patterns, laying out, J. H, Nigho!

Cup bolder, J. Scherer,

A ! copy of any patent (n the annexed list,
{nciuding both the spocitications and drawings, will be
furnished from this oftice for one dollar., In ordering,
pleass state the number and date of the patent desired,
and remit to Munn &Co., 7 Park Row, New York eity.

o 1,20

Alarm, burglar, A. P, Norman. 198,50
Algrm, barglar, W, H. Relff.... R X )
Atomizer, D. J. Tapley.... X ol
Bag holder, L, H. Bristol......... wee 198,908
Bands sod ropes. making, L. Blans. ..., e 1T
Barrel-making machine, Hodgen & Yelton. ... 175,08
Basins, valve for, Doyle & Bayles.......... v 1T
Bed bottom, sfiring, G. M. Evans b X
Bed book support, ete., G. B. Norgrave,, L AT 0
Bodstead, cabinet, D. A. Green......... «es 1TD,013
Bee hive, H, H. Roush............ wee 195,509
Blackboard rabber, J. Haggperty.. .. IS8

2 R )

Boller, rotary steam, C. W. Pleree (r).. e T8
Boller, furnace, G, Morrison........ X
Bolt-hoading dle, F. Mutimer....... 1,04
Boot stiffeners, making, J. R, Momte, . 1T,
Boot aole edges, setting, C. A, Lake, veo 175,808
Boot sole protector, 8. Y. McNair. o 1RO
Boot, rubber, J. A. Bates........... ervaea 178,806
Boots, ubrasive paper for dnishing: J. G. Duxzell 195,94
Bracket, ornamental wall, E. A, Hale., ..., 178,88
Brick, hollow partition, J. Borle...... wee 1PN, 8N
Bridle bit, J. Letehworth......... 198, %6

Cars, tube for propulsion of, A, §. Hallldle, o 17,086
Carbareter,J. T. Stewart, .......ocoviiinnns AT
Card playing, I, Lavy....cociieicinns « A
Carpet rag looper, €, F, Gronquist,, ™
Carpet streteher, 8. Thompaon, ..., 179,080
Carriage pole, ndjustable, F, W, B LR
Carsiage top settor, W, I, Nogle, . AU
Caster, furniture, 8. Konz,.. ... RN

Coflee boder, B, C, JORBSON, .oovviiiiins 179,008
Colds, ote., remedy for, A, M. DeWitt, . o 198800
Cooler, atr, W, K. Richandson. ............. o 1N, 008
Cork extractor, J. L. Hyde. ... R LA
Crib, elld’s, B, Ooore........ o 10
Crimping wackine, L. I*. Lam cor JTH
Cultivator,J. M, Crabtree, ., ceee TROI2
Cul dvator, J. Glidden. ... I AL

vor ATHGR

Curry comb, G. Noln....oooenis I bR )
Cartaln fxture, A, H, Knapp (r), o Nim
Cutter head, I*. G. Vinn......... 00 o1
Cuttle Ash holder, A. H. Alverson v 1IN s
Cuttle fish holder, U, H. Rente. ... o 10,00
Detonating compound. J. D, & W. C. Sehaoley ., . 199,087
Door cheok, J. H . Swift. .. ... 1M e
Door securer, G. M. Lindsey 1™, -y
Deediingspparatus, ¥, ¢, Prindle 139,000
Dredging machine, J, Howe, Jr....... sorneenenss 1TH 00
Drilling machine, roek, Clarke & Utter., . .,.... 1%, 00
Dyeing woven fabries, G. C. GINb. .oovveiiininns 1™,
Eopine, oxplostve, G, Hardy...ooooviiieinsns AT
Enging, roversitilo valve, F. Murgatroyd 1,80
Erssor and penell protector, C, B, Sheldon. . 1™,
Excavator, J. I*, Bonnell,..........., N R
Faueot, hour, T, €, Perkins LA,
Fence, O, I, Beebo..,.,.... ’ ISR
Feneo arh oo), wirs, 1. W. Prindle R Y R Y
Fever and sguo romedy, A. M. De WL, ......... 1™, =
Filter, Nquid, K, Stewart sednare s siensintsabe 1y
Fire srms, stock for, G. Smith, coeens AROTS
Fire secape, M, L. Nolmes., s s oo AN
Fireproof construction, L, Horublower, ., core 178,053
Flower stand, bracket, W. H, Bhirley ..., . lﬂ‘(m
Frult, ete, preserving, C. A, Dards |7n.uu|
Frult, ot drying, W. Brown 4 I'M:WI
Fuunel tongs, G, 1, CITKO.coivvvinniiiniiiniinnnn, 1,7
Furnacefonding mechanism, T. Henderson, v 110,007
Furnaeo for stoam bollers, G. Morrison 1% 00
Furnses, heatlng, J, Neynolds,, ., o 110,00
FYurnase, motaliurgio, Silvester & Kirk 1,072
Yuronace, polderiog tron, K, G. Adats ,,,... 1™,
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. 19,008
s
178, 0
178, 0
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Furmace damper regulator, A, C. Norcros. ..
Furnaces, hesting alr for, C. Thonger.........
Gas,making, A, Dachesne oo
Gnn, making aydrogen, J, M. Hirsh..........
Gas tar, separating ammonis, J. J. Thomas,....,
Gasallers, smoke bell for, J. Fox............
Gonerator, steam, J, A Miller..........
Glass panol, J. Budd.....
Graln binder, J. E. Buxton........

Graln binder, Randall & Rayment 179,004
Grain sheaves, tie for, R Richieson . vevs 170,00
Grinding machine, €, Major.........o.. v 10,00

Harrow tooth, 11, B, Fargo (r), (AL
Tarvestor rako, J, Garmrd. oo 190,010
Heator aud flter, feed water, G, F.J veere 175,00
1og cholora, romedy for, G, B Lako.coon, 179, o0
Home protector, W, 8, Marsh. . cooiierianeainn 178, .Y
Horseshog, B, Murraine. ... AT
Hormeahoo, Tattray & RODOFLSON Lo, 178, 050
Horseshoe pad, 1, W, Horne. ... R L
Hone coupling, C, L. Martin... 4 178, g
Hydmullc drawback, O, Bellers .. ..oovveeciiiiiiiie 179,908
Indicator, station, J. R, Balsley . 17N, n
Indieator, Goddard efal. ... .oooiiiiiiinninnns ciees 1M
Indieator, statfon, O, M. Bexton.......ocoviniiinn 17, 054
Tron, holding barsof, W, Sellers..... ..ocoooiiiie 198, 07
Iron, ete., welding and shaping, G. H. Bellers, .. 178, w6
Ironing apparatus, Ashiton & Motz 17,
ek, 1fting, H. H, Shorwood .. ooovieiiiniiiin 170,050
Journsl bearings, ete., metal for, 8. Donbloday, 179,81
KN, oharcor] B RATO cesernssrsasnssosnsiosanronn 174, 808
Kiln for hurning briek, gas, Segeref al........... 190,000
Labeling mineral specimens, €. W, Cannon....., 198, 00
Lamp, C. Godfrey cens 10,000
Lamp lighter. F. W. Rentasch, . ... o 179,00
Lamp-lghting device, B, 8. KIng...coooovaiiiiins 198, 55
Lamp work, G. K. Osborn. . S s iaeiie 19,00
Lateh, door, 5. Oppenhelmer. ... .oocvvvee caiviins 1N
Lateh for doors, thumb, H. C. Hill....... ceees 1NN
Lateh, reversible knob, W. M. Griscom .......... 1,0
Latch, thamb, C. 8, Jeonlngs ....ooooiinavaiiniins 199,
Leather straps, ete., cuttiog, C.Gahr ............, 18,88
Ledger, mechanical, O, Sallbach......cooooo.. 154,001
Leech, artincial, F. Klee........... o 199,008
Lock. binat! T. M. Beaton ....... oo 18,000
Lock, fime and combination, F. McDuffee 178,040
Lock, seal, Slack & Fisher .......cocnneanas 19,00
Lock. time, T. W. Spencer........ 1™, %%
Mall pouch tag holder, Metxz ef al... 199,00
Marquetry, making, W. E. Brock.. 139, %
Mats, etc., protector, G. H. Bilss. ... 198,00
Mechanical movement, C, Sandermann.. 178, .2
Mechanlical movement, R. Swarbrick.. i X
Motion, multiplying, Corlell ef al .. 199,000
Nafl-plate feeder, J. Newell.. . TN
Nutloek, A. E. Brown ............ X T
01l cloths, printing, Randall et al R X
Ovals, catting, H. McAdams......... o 1 0m
Oven, domestic, S. P. Whitcomb...... . TN, 0
Paddle wheel, feathering, J. H. Clow. . K
Paint composition, C. Dubols....... .. 1,000
Pan,cake, A . Lang. ... ..o.ocaiialinie o 1 m
Paper-cutting machine, J. P. Dunwald . IS
Paper dbinder, temporary, E. W. Stiles.. LR )
Paper, puncturing, A. N. Lewis ... . T
Paviag block, 8. J. Whiting.... .-
Pen, fountain, K. Douglass .. 1
Pen holder, C. C, Hart........ L 150
Pen, writing, H. D. J. Pratt_... . 1,0
Plano notlon, upright, ¥, Koth, ........ 179, (29
P m&m&%{ 1O 0s anssanasssss 170,024
S i S e g 179,08
PIOW, P R BOM s a oh hvnsoserss s0usssvoscoonssoras TTNON
Plow, S W, Pope... . ITSET
Plow, J. SRICKEL . ovsivnn srrnrannnnns ascsatnasrny 138,90

Plow and cultivator, sulky, E.W. & J.N. Rassell 178,%0
Plow, shovel, M. Schlessman .......... weess 199,068
Plow, sulky, J. W, Grimes,........... e 199,014
Flow, tile-laying mole, 8, H. Reynolds.. . 198,007
Plows, land skimmer for, G. & J. Thomson...... 178,078
Pneumatic switeh loek, ote,, W, E, Prall ........ 178,051
Prosa, hay and cotton, F, M, Nuah ........ wo 179,008
Printer's galley, W, E. Hanoa, ... vee 178,004
Printizg ofl eloths, Randallef al.. oo 170,080
Projoectile, J. M. Pollard ..ooooviiiiinannnen oo 170,004
Propellers, ete,, ralslng screw, E. Ralph. Lo 170,007
Pump. sir, B . HOIbrook. oo 198,51
Pump, double-acting, J. D, Carr,...
Pump, olland lquor, W. L. Carlson. .

Pazzle, ploture, Hyatt & Prayn..... 179,023
Radiator, steam, J. T, Kolly...oooononnn, 1m0
Rallway, endloss traction, A. 8. Hallidle......... 179,06
Rallway oleotrie slgnaling, Roussenn & Smith.... 175,80
Rake, horso by, W, 8, Archer () ...ooovvinennns < 3N
Rako, horso hay, E, E. Leach .. . 178, 862
Rattan voneer, 8. i, Penloy, . 118,000

Reflector, C. Cothren ...
Revolver cartridge ojootor, IR, ay.
Revolver cartridge extractor, O. Jones.....
Rolllug axles, machine for, G, K, Dearborn,
Sad (ron, F. Perrler.,..........
Sash fastener, 8, Hrown, ...,
Sash fastenor, W, X Taylor ..ooennnn,.

woe 170,00
woe 170,084
con 10,006
vees 17,858
sessustsbessnneinss 1TROB)
vee ITR 900
wee 1TH 888

Haw file and set, bined, K. M. Boy o ATRSR
Haw fling machine, W, 8. Newton 17,50
Saw frame, B, C. Atkdne, . PPN LK )
Sompor, oarth, K, Atkinson, ceos VTR EML

Sornper, road, W, Patterson, .,
Soparator, graln, L, C. Royer............
Hoewling hine b VE.T.Th v
Bewing machine rumer, A, M. Lekto., ...
Sewling machine troadle, W, M, Stewart (ri......
Kowing machine feed, T. 8, Huntington,..,......
Shade cord rotalner, R, W, Fitzell......
Shingle machine, P. T, Burgher........
Shingle sawiog machine, ¥, A. Huntingt
Bhoos, making, O, H. Krippendorf. ... oo 1T 00
Shrimps, ete,, preserving, Go W, Dunbar ef al. .. 1T 06
Shn, Mumipated, F. MeLOWeS. .o oooviviionis 15,0010
sleigh draft bar, J. ', Thompson, .
Soup holder, J. L, Stsekhouse....... .
Soldering fron, W. H. & W. J. Clark,...
soldering (ron furnace, ¥, G, Adams..... ...
Epeed regulstor, N, U, Motz .......

PRENR (LALL)
oo 10064

Spleo bax, G. W, Putoam. . 5 . AT
Splonlng stop motion, O'Donnell & Walker « 1T, e
sploning wheel, J, W, Mullina......ooooen .

spool cabinet, B, Sclimittner. .

Stalr rod, G. W, Hlb........
Stalk-cutting machine, E, E. Lesch, .. .ooooivvniis
Staves and laths, sawing, G. W, Herrlog........
Stereotyping machine, 8. V. Esslok.......
Stock gallows, W, G, UHyder
stone and glass, polishing, Purdy & Blue
Htool, camp, W. A, Grabnm. oo,
BLool, camp, L, Mauter,, ...
Ktove, hoating, A. T. Lanph
Ktove or furnace, D. N, Allen.
Sove plattorm, J. W, Elllot,..,
Stad or buttan, W. R Dutemple.

Sugar safe, L. U, Parker,.,...

o VIR 08

Tag, C. H. Cinrk v

Tanks, constructiog wooden, E. M. Morgan...... ID.M1
Tannin Julces, treating, J. Foley e
Tea and coffes pot, B. B, Manning ees T WY
Telograph, dial, E. Van Hoevenbergh ciieans 190 0%
Thill and pole attachment, E. B, Leach........... 198, i1
Top, spinning, C. E, Vetter S—— X ]
Torpedo, ofl well, B, E. Bwott. ... ... ooiv venne mon
Track clearer, M. Plock - YR, %0

Traction wheel, W. H. Lanlach R ceee TR0
Truck and bag holdor, combined, L. Tandy. . 1O e
Turning handles, Seely & Chlleote « 170,008
Twine holder, Gardner & M1l I Y
Type casting machine, J, M, Conner. ... « 100
Valve, balanced slide, J, J. De Lancey, L1000
Vehtole spring, J. Kauffman. .. ..o, .« 178,004

Vehiele wheel, L. Dorman (f)..... L
Vehlelon, propelling, 1, W, F, Carstens,... - 178,008
Yonsels, swingiog berth for, I, G, Bmith,........ 198,m
Wagcon brake, M. Schleswmnn. . ...oooooine <o 179,008
Wash board, G. B. Wright ‘ <o 170,088
Wastilng machine, E. J. Robinson.,. AW
Washing machine, H, L, Vestal ... « 1980
Wishiog machine, G. 8 Walker. ... . 18,
Wateh cases, ealendar for, C. K. Pavey P X
Wateh escapement, J. R, Hopkine....... b N
Watches, safety pinlon for, M. C. ¥mith. PR X}
Water wheel, turbine, 1. Sherek.......... . 179,9%0
Waoll and clstern top, J. M, Bull... .. 198,900
Wall torpedo, ofl, K. E, Swott, .. B X
Windinus, B, D. Thayoer,...... 179,887
Wire-splicing tool, R, L, Taylor, < 178,84
Wraneh, W, Britton,.......c..uvt . 18,848
Wroneh, pipe, T. Booth « 198,004
Wringer, G. 8. Walker . .c..ovviviiiiennasin 179,081
Zing from {t= ores, extracting, F. L. Clere........ 179,98

DESIGNS PATENTED.
2,400, ~MepaL.—W. Conn, Phlladelphia, Pa.
9,346, —STove.—J. A. Lawson, Troy, N. Y.
9.7, ~8roves.—A. Richmond, Brooklyn, Conn

[A copy of any one of the above patents may be had by
remitting one dollar to Muxx & Co,, 37 Park Row, Xew
York elty.

SCHEDULE OF PATENT FEES.

On each Caveat.......... ois  cudpssssdil®

On each Trade mark. . ... cvieveceniemiossnsans 23
On fling each application for a Patent (17 years). 13
On (sulng each origioal Pstent, . ...cooooaaae. i N9

On appeal to Examiners-in-Chifef. ......
On appeal to O nnl of Pa
On application for Relmae. . ...... vessnan
On Aling a Disclalmer.. .. ....ooveuiie
On an application for Design 3% years)..
On application for Dealgn (T years)...... "
On application for Doslgn (14 yeara).......... e B30

THE VALIDITY OF PATENTS.
The inexpericnced purchaser of a patent doos
not generally appreciate the importance of having
its clafms examined, and thelr validity and scope
defined by some person experionced in such mat-
ters, before parting with his money. It is not un-
usual for the assignee, just as be Is commencing
the manufacture of articles under his recently
purchased patent, to find thatitis an infringement
upon some previously issued patent, and that ho
has not only made a worthless investment, but
that he Is Hkely to get muloted in damages it he
proceeds with his manufacture. Caszesare o
tinually coming to our knowledge wherein part!
have made purchases In good faith, and paid con-
siderable sums of money on the assurances of the
patentee and & mere glance at the patent, pre-
suming that all that the drawing of the Invention
showed was protected by the claims, when, in fact,
the point covered was nlmost infinitesimal. An-
other manner in which purchasers are sometimes
decelved s that the claims, although broad enough
and worded properly to cover the invention, con-
tain a single element protected by some prior
patent, which covers the very part in the new
machine whioh fsnecessary to Insure its effiofency.
The Howe sewing machine patent iliustrates this.
It protected but little that any of the manufuc-
turers cared to use, except the one small part
essential to all sowing machines ; and all manu-
facturers had to pay Howe a royalty, and he de-
rived from that apparently trivial item an lm-
mense income. : g
We therafore recommend any person who s
about to purchuse u patent, or about to com-
menoce the manufacture of any article under a
loense, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condl-
tion of tho art was when the patent was lsued,
He should also seo that the claims are so worded
ns to cover all the Inventor was entitled to whon
his patent was lssued; and It fn still more ossen-
tial that he be informed whother (¢ is an (nfringe-
ment, a8 above suggestod, or not. Partios dosiding
to have such searchos made oan have thom dono
through the Sclontific Amorioun Patont Agonoy,
by giving the date of the patent and stuting the
Informution desired. For further

nuture of the "
MUNN & €O,
1 Pank Row, Now York
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TRADE ENGINE,

Nolscloss In ratlon—Perfect
In 'oﬂunln- p—all lIght parta
otlt(““ E ll indioated J
ye pRine Indleated wn

valve :!)rncled to glve the \:Ixh
oAl attaluable results,

Warranted superior to any
nm& poruble Eugine o the
ar

Roml for Prico List and Clreu-

llmunumc & HEncun-

rODE M'#'G. Co.,
Dnylon. Ohlo,

AT R '()Jl[ PRESSORS

FOR ALL PURPOSES,
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKs CO.,
sovTn \ux‘uu (u\x.

CHASE'S Family Phrllciun and
%l“l' llﬂl" BOOK is tho only Now
W. Cliane, author of Dr.

m‘c umou- Receipts, eto. Beware

ot A roprint of the old book in imita-
Hon of the genuine new book heve
Aunounced : Hells at eight. Agents
Boox '1‘;“‘1 :l::ﬁhfs‘l’ll‘allll 20’:’".!';
I Aress

RCITRE) !lllo.omo. Sole Publishors. :
P y

Stone Channeling

on

Quarrying Machine,

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

STEAM STONE CUTTER CO.,, RUTLAND, VT
OLE PROPIUETORS AND MANUFACTURERS.

Ol'l'll nted 1
hllnm Hlmh
%huucrs Doors, ete.
MosELY Imox Bripax
AND Roov COMPAXY,
Ofice. 5 Dey Street,
New York.
£F Send for circulars.

LOSSOM ROCK, HARBOR OF SAN FRANCISCO.
Full Acconnt of its Removal., Method and Cost, By
ol. B. 8, Willlamson, With 25 (llustrations, dia
&e l'""ﬂllln% valuable informstion for engineers.
Price 10 cents onlained In SCIENTIFIC AMERICAN
SUFPLEMENT, So. 3. To be had at this Oftice and of
all News Dealers

s)' ¥ \\(\ . \nm new styles, with name, 10c., pon-
D) pattl . HUSTED, Sasssu, Renss, Co., N

10 the CENTEXNIAL and
retarnfrom aoy polst 1o
tho Unlon. s cowea

rumn the grasp of every

reader of this

Sond your sddress oo posta
unu ot Bend 3 three cent Siamps If specimen
‘? Ol paperis desired. Addross

AR tll CAS & CO., 16 Wgrren Rt New York

\ mnmmum SURFACE PL\\hP- 135, Plapers
and Mastchers, 8590, - HILLS, 51 Courtland
streot, New York

ATENT DOUBLE ECCHNTRIC CORNICE BRAKK
Masoufsctured by THOMAS & ROBINSON, Clacin-
satl, O, Sead for Circulare.

THPARETHE CROTON & SAVE THE COST,

Driven or Tube Wollq

farnished Lo lar opsumers of Croton and Ridgewood
Water WM I! \\l")\\~‘n|’l) 14 Waterst XY
who contrel the patont for Green's \u:rru an Driven Well

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Bond for Catalogue, DAVID W, POND, Suceessor to
LUCIUR W, FOND, Wercester, Mass,

Lathes, Planers, Shapem Drills,

Gear & Bolt © -llrn.d.f. E. GOULD, Xewark, ¥ .J

STEEL NAME STAMPS—FPost pald for 1& r et
-\kn-v mranry Wonx ,.';‘lr.xnlﬂ,\r- h-cn l'

Model Engines.

Complete sets of

it Gy == -~ ] for makiog small

Mode! Meam Engines 134 In. bore, 31u. stroke 1
rice $10, sammo style ss cut
Jollars. Gear Wheels and

of Small Tools and Materials

nn h
| wte logue ¥y
o 'Iv\nu a wiG Ill\( AN, ZCornhlll, Boston, Mass

$9 10 $20 3 e on & co.

l“l;ll -.\l,l 4x12 In, Woodruff & Beach, 11x84
Corlim

wpies worth N1
, Portlapg, Me

l )‘ &'l"' flide Yalve Eogtuos, Loco-
motive 1oplit bine, £ # apd Plangrs
BULLA F ":x‘u .-7‘;

Ing weaful articies. m
4110 g aid f« atu 1
l-l«lvu-l ' PHATYT, care Pravy & fa N.¥
Pall sntuplor wiay bosouil, same & obarned i1 slred

,\\lli' U H)Mh ANXD PATENTEES bav

table for the Hardware Trade

-Florida Orange Groves,

A "}Hp\'l‘ s INDIAN ”I\I-.lt FLA,

Orange Groves and Banana Urtnl anted and rurd for rult, Yegetable, llul “ua ar Farms for Sale, of

all alzos und rices. un.llr.-llu:.rmenu 0 Hrulwr: : 7.1.‘“‘":1- var-.l “ ! :J anuually 8500
] nelose B e, stamp uv raged elrenlar, to

“Ir‘,‘:: ox b ;!‘lﬂk »y s hlogl'""“ "ktl‘ 'I « 'l(A wron ). 34 Barclay Street, New York.

Sty Flles Tools & Steel.

Machinists' Fine Tuoln Jowolers' and
Engravers' Hup‘rllon. athos, Ch

Vises, Taps and Dies Roamers, Mo
Drills, Yllu and small Toolw of sl kinds,
for Amatours or ractical workman, Hu-
berta' Frenoh Emery Paper, Grobet's
JSwiss Flles, Bracket Saws, ole, Agent
for the Almond Drill Chuck. lest and

OYFUL Nuwns for Ilu)n uml Girint!
' Young and 01!l NEW I\
VENTION just patented rur them !

Fret Mervoll Sowlng,
Turny um D"Illlnu.(lrlm -
g, | uq g | none Cnbis
uer Ling  Wheols,
I'rice from 84 to 40, Vor l'lllnkhlvl
nddross EPHRAIM BROW
JLOowel, Masa,

%y 5,00,
chnpont In the market, Price #, R ACHINERY OF IMPROVED STYLES FOR
llllkln‘( BHINGLES, HEADING, and STAVES;
Also GUAGE LATHES for TURNING HANDLBS, Sole

MONTY
103 Fulton N
S \ \\’\‘ v | makers of l.-u- Pat, Bhingle and Heading Sawing Ma-
. chine

I) \ lF\ r \CR()] l Address TREVOR & CO.,, Lockpors, N, Y.

Our specialty Is Seroll and Band Saws, Over %0 Ma. IDGE'S FOOD yor IXFANTS & INVALIDSA Ia the stand
chines in use. SUPERIOR TO \ll AND H'« PRICE, ]

CORDESMAN, EGAN & (( \Vard preparation of ita kind in Kogland and America
Cor.2nd & Lenlnl Ave. WA lnrlnm(l 0.

— UNCKING
ARKER I'l(} 88 CO.

STEEL CASTINGS, |- Droe russes bt i
Solld ana Romogencous. Guaranteed tenallo strength, 26
(::n-‘ u.; Ll unnn- inch. An invaluable substitute for oxpens CELEBRATED F_‘OOT LATHES
sive forgings, or for Cast Iron rwullrln'( Teat Atrength, Foot Power, Back- ln'nrnl ‘««_ row
Send for circular and ghrlul‘,hl:lnldlll\ a o, KR ATEEL Laihon, Small 114ad ang towerian-
(—‘—‘}thh(' HOwEre N - et Slide-ronta, Ball Maohine for Lathos,
Foot Hcml l‘nwl. Hght and heavy,
! Fom Clroular  Saww, | £ the

nril-

ul. Ilnp.«wrywn nd for
ul nt Togues

‘l « Laconia, N, H,

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafterty En-

RUBBER fnes for sale at xrullr reducod prices: One 15x36, one

mnu AXIS (sawmill), one 12x14, one 11x34, one 10x24, one %x20,

For Inventors And the Trade, made (nto any pattern at | ape 7x16, one $x10 on loge, one ¥xi9, portable one Sx16,

short notice, F. HOLTON, 4 Gold Bt,, New York. | doalfle holsting; all firet class and entirely new. Also

hlllblllhtd in 0, various sizes and kinds of Bollers. 1 will also furnish

e e = clfications and estimatos for all Mnda of ropeand bag-

o -~ A WEEK to Agents, Old & \oun' \hh- A Feo u?ru machinery. Send for descriptive eircularand price.
b wale, in thetrlocatity. Terma & OUTFIT FREE. | =~ Address J.C. TODD, )

Address P. 0. VIC ERY& CO,, Augusta, Mn 10 B-rchy St., New Y ork, or Paterson, N.J

For the Best and Chen
'S’.ﬁ.ﬁf.',..: THE K1 M"

BDH LIRS

KNG]NES AND

J.

u»\4b“u”/~.n JiL (

“Fk. can sell these First-Class T)¢

Oc¢tave Rosewood Planos for
Two Hundred and Ninety
Dollars, bocause we cmplog no
ugonts and aliow no discounts to
dealers—they swindle yon out of
maore than twice the real cost of all
Planos. We are a responsible incor. e G R TR
porated (‘ompunygnd refer by per.
misslon to the Chemical Natlonal
Nank of New York City, which any
Bank In tho United States will sat.
{sfy you is by farthe strongest Bank
in America. We make this statemeont
to prove that our 35 years' warrant
guarantees our Planos to be fully
equal to any Piano In the known

world at any price. If you will send X

for our Ca f ue, containing over STURTRVANT We have two of
1,000 names and residences of pro- Horet, them In our public
minent citizens everywhere, who N rork
hnrte bought our nlan‘or-n;ig:lnc the New York,

ASL SeYeD years.you sure to Se 4

nd some o)lhom at your very door, 25

To WHON IT MAY
coNcERN. — We have
;nrdhlb" l;. 8' Planos

rt Mx . Lo & G. % LELAND,
v ges b Prormigvons Sr - vavany Howse.

Add.res-. llllf‘ Mllu Plane (o.. Nlo Bmdwny. New \orlt.

Th.; ve g-t in the United States are those of the old
NUFACTURER OF FIRST CLASS TAPS AND |3ndwel own
RN DIES, P.mc;:t l'tLA 4 S“WHEELER, MADDEN & CLEMSON®
— brand. They may t’w had from dealers everywhere; or,
n Men to trarel and ull good.n (o in large qua* titles, direct from the manufacturers.
denlers. Nopeddilng. SNO MADDEN & (()(hA\\ FILE CO i
aweth, hetel sl travellug exjuiises Send for Pnce-u Midd ﬂ.“,'.\. Y.
Mosnos Maxeractone Oa . Cloc nnst] Oblo

AMATEUR WORKERS

Can find everything they desire In

In Stock, and for Sale by
dreand Fancywoows o e o o
Philadelphis, and M L #., Now York.
. And tour books of Price lists and psmphlets on spplication.

Beautiful Designs. BLAKE'S PATENT
Send 8¢, stamp for our new and revised Catalogue and St’one and Ore Breakel'

price st (4th edition, Jus lssued) 10 Crust 1) bard 1 Britt) b
o s = . shesa And and © Substances to
GEO. W. READ & CO. any required size. Also, any kind of
1586 10 20 Lcuu St. fool blh and ﬂb uu +ERONY STONE for Iunu- and lnr CONCHETE, &C.

Water Wheels i

— e \e' Ihun u-nn
More than four times as

DVERTISHRS DL‘IRI\(- ™0 REACH Coux-
TRY readers can do so In the cheapest and best mant
many of Jas. Leflel's im-
\ru\w‘ Double Turbine

¥ ater Wheels In operation
than any other Kkind. 4
sizes made, raaging from
| ¥ to % in diam . ander
! heads from 1 to 300 1. Sac
cesaful for every purpose
Large new pamphiet, the
ever published, con
g over ¥ fne llustra
sont free to parties
Merested o water power.\§
IAS. LEFFEL & CO
Springneld, O, & 109 Lib-
erty 8t., New York Clty

in your own or some adjoining town,
'herc ou can seeand try our Pl
‘e send them everywhere

Please eu(e where you
saw this notice.

FIMICARPENTER e v iinsiiinnnniium

y using one or more sections of Kellogg's Grea-
\cvupar«-r sts and State Dividaas. Good medium for
Patentees. For lllastrated catalogue and colored map,
Mdrru.\ N. I\LLL'K-U T Jackson St., Chicago, I

\‘lz n d-y at bowe. \: nn waoted. Uutdt sad
terms free. TRUE A M .

The HOADLE ¥
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VARV

THE RLST- MOST ECONOMICA ‘Numt MADE

Thed.C. HUADL!V CO LAWRENCE MASS.
PATENT L WHEAE YOU SAW 1

!Pla.nlng and Matchl.ng V/ ELOCIPEDE CARRIAGES, OF LIGHT COX-

| and Molding Machines, Giray and Wood's Flaners, Self- straction, fast speed. Worked by hand cranks;

alsoby foof treadies. [llustrated in SUIENTIFIC AME-
RICAN SUPPLEMENT No. A&, To be bad at this office
and of all nows agenta, FPrice W conts

| olling Saw Arbors, and other wood-working machinery
| 5. A, WOOD'S MACHINE Co., § 9 Liberty B4
send for Circulars, ete. 1 17 Migh ¢, Boston

-~ g r = A MONTY « hied sv -
AT ENT $250-. Bustnees honorable snd dret

AMa Particulars sent free. Addrese

OLD ROLLED S L e
OW TO MAKE SPIRAL SPRINGS. Ny
S HAF TING . ']hl' Jostua Rose. With three engravings of the tools,

ade, sad complete practical directions |
The fact that ths sbafiiox bas 7

e el T diog Hardening ss ring. Price |

pe or : centa onta d In 1ENY N -

,.urngn o Aney Anlsh, and I8 wruer o gape. than by | wext No. N g b otise & o all New
Qthyer In gee n.,‘uull undoubsed!ly m' most econtmical Stores throughout the country

ba had at this office and ot all News
Wo are also the sole manufactarers of the Cxagsnares
-~y
I’I( TIOJ( /OI

Cotrmns' Pat. Courtine, and ‘m Inh Pullaye, Hasgere
most Approved HA Price 1ot mall n
to NEs & LAUGUHLIN
d an ! 3 Avenoes, Pittaburgh, I's
Lr

WS, Cansl 03 Chicego,
- swocks of m--mrum.!n- ro abd for salo by
PULLER DANA, S FITE, Womon, Mass. FRlCTlON HOISTING ENG
| PIERUE & WHALING, Milwaukee, Wis #5L AMMER S | AND FRICTION !

Aivv [P
Bollinger's Patent | At FULLEYS
Turbine | Wood-Wor
; -Working Machinery,
WATER yHEELS ! \‘mu .- I;mn-onhr)"lwlg Ex% U:ZVE
A¥D ..M?n'r anieis ADeT» C r
Mill Machinery. | 1."\'4’.\{:.“1. v God-Warking u".’f’r} ory Seoe-

¥ For Clrculars, sddress lxl«.. & RICHARDRON,

YORK MANI I"l; oo,

y Bireet, Warcaster, Mas
ork, Pa. |

IL- K. DALL & CO

Rop fTors

ERSIBLE )
HOISTING ENGINE

FOR ALL PURPOSESN,
leap, simple, durable, and effeotive, &
TADURIWOOD M F'G €O, , 165 Pear! iy &

OTIS’ siiahiery,

BROS. & Co.
No. 348 mm,um/n wl\ ORK,

; We will start you in s Susiness you
No can make $50 a week witnout capftal

MONEY S5ubuayuly cor. o Bowery, x- ¥
THE CENTENNIAL PLOW.

The CENTENNIAL PLOW, Patent Diamond Polnt,
which can be turned, reversed, and turned again, mak-
Ing It equal to four Points, and reversible Share, making
1 Lo two Shares.”Can use wrought or cast Point or
n the same Plaw. [ will sell the right for all the
oxcopt Virginia, and will give libers] Inducements
to Agents, For further particulars, addreas JOSEPH
SHICKEL, Bridgewnter, Rookingham Co., Va.

l“i)l( ALE~A Now Bognrdus \'n. 2 Mill for
dry substances; also, t nets nl plnr- l’rlrr $100, or
C C. PE

less than half eost, -
We -l nl«mmn. m \' N

DAYTON CAM PUMP.

Designed especinlly for Bailer
Feedivg,

Are Pamplng water at 205° F. No Dead
Centors. The Steam Valve Is a plain Slide
Valve, identical te the side valve of a
m Bogine, but derives 1ts motion from
) Speed can be regulated to sudt
rormtion

Send for Clrcular.

aﬂ Smith, Vaile & Ce,

DAYTON, OHIO.

TORWICH University Sclontific and Military School,
A Northfield, Yt. Address Prof. CHARLES DOLE.

\\ ATER SUPPLY FOR TOWNS AND VIL-

LAGES. By Clarence Delafield, C.E. A concise
and valuable Report, showing the Cost and Merits of the
Varfous Systems—Discussion of the Holly System, Its
Merita and Defects—The Reservolr System, with ™ WP,
Cost, and Advantages—HResulta OMalned and Economy
of Use of Vanous Systems In Different Towns, with
Names and Duty Keallzed, Facts and Figures Lo enable
Town Committees to Judge for themselves as to the s¥»
tem best sulted for thelr wants—The Best Sources of
Water Supply—Water. Bearing v-‘l\~ Artesiag
thelr feasibliity, excellence, and cost of bort
tance of Pure Water—How Sarface Water tx
Impure—Cost of Water Pipes, from 2 to 12 inches dlame-
ter, for Towns, Including Jaying, -ll labor, materials
ﬁl‘ joints, ete. ~Estimates of locome and W

tes for ~u‘$h of 1,000 Bullding Price 10 cents
(omnlnr«! In [ENTIFIC AMERICAN SUPPLEMENT,
No. 27. To be had at this Office and of all News Dealers

JROPOSALS FOR THE MANUFACTURE OF
Patent Joiners' Clamps (1o be made of tron) will be
received by the undersigne Models turnished. Address
Jacon Huernen, Room 7. Temple Bullding, St. Louls, Mo,

THE

Bigelow Engire,

The Cheapest and Best Portabie
Engine offer Pubdlic
Price, { Horse Power s

“ g e -

"Bol

! ul 1
4 He -h' }'x-—— f 3

2tolld

Send for Ilinstrated Clreul
and Price List

. B, BIGELOW & (0.
New Haven, Conn.

'SOLID WEALTH!

| $600,000 IN GIFTS!

5
,‘\-a,ll e P\:.- - :‘?
ir

- Grandest Seheme aver Freoseniod to e Pudbc ' g3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

suthorized by & special act of the Kenwmicky Legisiature,
for the benefit of the Public Schools of Frankfort,
will have the First of thelr series of Grmand Dawings st

VAR HALL, fn e CITY OF FRANK.
THURSDAY, AUGUST 31, 1876,

on which ocoaston they will distribute to the teket hold
ors the Inmense sum of by

0,000!

Thes, I, Porter, Exsliov. Ky, Gen'l Mannger
POSITIVELY NO POSTPFONEMENT!

in S$100,000
" " )
" .
One Giran n by
One Giran Hn i
Oue Liran h i .
sh Ginls of 30,
Gifis wt -3?.“
:J fin ot LN
A0 ot BN
Gt of o
N
Giltin ot r&“

Total, 11,1368 Gins, \lll neh 600,
PRICE OF TICKETS
Whole tiekets, §13; Halves, 8 Quarters, #2019 Tiekeds,
100 tekats, 50 TloKota, fsad; mag Tickets,
ul‘ Y|rl’f 113 sach

Ion, & Ayl Mayor of Frankfort, the sotire
board of it\y I-mm:hmm Hon, Alvin Duvall, late
Obfef Justich of Kentueky. and ofier distingulstiod
oltizens, together with such disinterested Ons s
the toket bnl-l-n present may designate, will superia-
und the drawing

‘o hVTf’Pﬁ (&,("”;’I'f u{rﬁlvroxpﬁz

All communications, orgers for Tickots, snd &
tions for Agencles o TM o iuu:-r..

Gomon' w‘yﬁ l’r(- kl-n. Kv.

General hurn \"-tn rulw-v. N, X

f
!
?
t
i
.'




;)mutmt ‘gmmmn. [Jury 22, 1876.

IVHOM T PIYS] The Tanite Co

EMERY WHEELS & GRINDERS

rerite et b v af pudlication afice A s Ax 8 rule, 1t pays bost (o advertise what one hast 10 e
arly ar Friday morning 1o cppear in next (sawe, =3 mi L.‘TI‘NT lM l’“‘)‘ l"l’ or wishes to purchase, In papers having the largest cirs | N |agara
= culation among the class of persons likely to be Interested
POlﬂﬂnd and Keene's cement MACHINERY. In the article. Parties having Manufscturing Establish. Steam PUmpWOrks
For )unufumﬂag SPOKES, HANDLES, AXD "U“,‘ menis to sell orlesse, or who wish Estimates made for ATARLISHED 1608,
IN. cor. 8 & Diamond 8., Phila! | Comtructing Netdges, Dams, [ron Nalldiogs, Fuarnsces,
Dollers, Wood and CHARLES L HARDICOK,

m"“m .g,,, ol Address J. GLEA
A W oeuu - ——— Heatlog Apparstus, Steam Engines, X
Iron Working Machinery, Agricaltoral Implemonts, or No. 9383 Adaonmws Sty
. oot
Brll’ toll l{(’ll(l A‘lot()' Contracts for Kngtacering Works of sll kinds, will aind BROOKLYN, N, Y.
) AMERI .
.

SCHLENKER'S It has 0o boller, 18 safe, coonombenl, started by any | that 1t pays Lo advertise fn the ®CT ol
and gives ab | CAN R[:lcllillistS’ TOOIH.

Stationary-Die and Revolving-Die one Ib one minute, occuples smsall Maces
Addiress Tho value of the SUIENTIFIC AMERICAN s« an ad

f Rous 3
It goes Newand Iurroven PArTenss.

unsurpassed uudy relisble power,
Bolt uers. Pelma_ Readx' Mot,ol CO vertising medium esunot bo aver-estimated :
133 N, 3d Se., Phil hlpll-. Pa. | 1010 all the machite and workahops in the country, and Send for now ustrated catalogue
THE BEST AND CHEAPEST MADE. b —~ - Is taken atthe principal Ubraries and reading rooms in I athes Plﬂllel'S bnn& &c
(‘RE“’ P“()"bLLR.u‘. THEIR SHAFTS AND | the United States and Europe
\P“ HAVEN MANUFACTURING co,,
New Haven, (j“.,

HOWARD IRON WORKS, | Scney, promipate et st e
. ' lmlhr owin, rosent ml oe, s Van- The BUCIENTIFI AN HUAN and SUTEXNTIFIC
e — s and defecta. Wik 8 ot | AMERICAN SUFFLEMENT b larger cf : .
tisaed 15 No. & of DLIKVTI IL AMERIC AN ﬂlll'lb e e v . ave & larger circuiatice ATHE DOGS, EXPANDING MANDRELS ‘H*FL

than all other papers of thelr kind In the world com- 4 Clamps, &c_ for Machinists, Manufactared by C
LeCOTUNT S0, Sorwalk . Ct, Send for redoced P u.“,,

MENT. Tobe had At lhl- ofice, and of all news agents
bined ; and sl no period since the commencement of the

EUREEKA LATHE, $9. " : .
: "70'.L "'!’ AIO(I('I” publication of these papers has the weekly circulation

, Metal or Wood, made 1o | been as large as st the present time
AMERICAN »

And lnwﬁmaul Machine: 1
- J.PwE INEN, € Center 8., . Y. | The sctaal isue of the SCIENTIFI( A BLC DIAN r0 ;
J

crder b
::', ) = - T | N V 47,300 per week, and of the SCIENTIFIC AMERL-
{8 CAN SUPPLEMENT, 135,000, maxing the
|3 0 E N T O R S circulation, 03,500 cvery week,
y' . A N D M A N U FA C T U R E R S If suything is wasted 1o the mechanioal line, sdvertise | and -’b-w;l l'llu“:hu Larbon 1‘ ante, Indisprusatie for
1§ for it in the SCIRNTIFIC AMERICAN | e G e e e ontry Sardenst Sivel
i The &315 Fahdls € the Amersean. Touiitste »ill syen Sese | and Paper Calender Rollers, Drilling Taning. Moulding
N mder €1h n..,..,, Will b Pernitad alher Angued Jit, other one has a patent or machinery to sell, advertise in | and sawing stone J DICKINSON, 64 Nassan 8¢, XY
4 m e e ln-:-l;---ﬂ--‘-!v-nl-- Wt Madei | the SCIENTIFIC AMERICAN = = = '
' 1 .-;.T'm’.,“.::,: e ewosius Gopee Ifany one s exhibiting st the Centennial, 1t will pay | wrotL ATORS BE ”\‘,",‘;',f.“;u
} WITH FOOT POWER, $135. — them to advertise where they may be found MURRILL & KEIZER, 14 Holliday r., Balt’
EF" Send for Clrcalar. Manufsctured only dy the [_1 OW TO BUILD ¢ lll" \P nm\'l\ B) Pad- For rates, see the first column of the last page of thi
13 i ~ 1) diefast, A series of articles showing how an r
l M e mm M P G CO-, perron unﬂ:wé)d: bo‘ll. with ;ronumy. Blc‘hhnnh:lo » peDe ———10: HARTFOR D
| 171 Devonshire St., Boston, Mass. | S5C0mP0 et Lo SEASTRIAS YRR thinw(a
directions, dimenstons,
e " eoss,—Diroctlon 5. 558 The Supplement. STEAM BOILER

Phni & ruction, with 7 (llostrations, € ouulurd in SCIEN Tl
M ll‘L \:I RIL#,A sU P'I“Ll' MENT, N \t . D “';:n lnl)l o1 Next to the SUIENTIFIC AMERICAN, the SCIEN-
No.2 Tae ce-Doliny Mnﬂ- - " - ~ . . . gy o

o4, (o““u a TIFIC AMERICAN SUPPLEMENT has the largest (‘1': I p ,on ! I

§ily
! Be-sawing, and Mouln !uhtne-
s ect for constructi
01 o?‘u -‘?Ei':’c:%vs. Ma: .mm, l'n £C g’;ﬂc AM ll?: DUI'I'LRID'KT* culation of auy paper of its class publishied. The ﬂ'l.'
*ead for Catalogue 1 118 Liderty 5¢., N r. city, | No.3. 4 l’b'lf':- g]'“ﬂ" Salling Stg —With’ ' i)~ | PLEMENT 1+  distinet publication from the SCIEN-
1 > ' lou = :.::.:u' eonn‘:; c‘,.,:f,,bﬁ. TIFIC AMERICAN, and has a large circulation other
! ARVARD UNIVERSITY DENTAL S Mot ottt o e o ien | than smong the subscribers of the regular sdition COMPANY.
gl <CHOOL. The mext year of this school b«lg_- 10 cents. Nerms for advertislng are very M, se follows:
il s o e P nﬁ“m‘:d rlf;d-m:h" LKA unrv - Doddar no.'r m.—lﬂl:s'm, - : L
: is fcbru.ry The teaching 1+ comsecative through & | licht wetght.  Shows (he method mum.hs; Back Page, tinted cover. .. .85¢. a line | BacH ¥, B FRANELIN, V. Pres'l. ). L ALLEN, s
| & e O T, e e e et hox | Baw 1o bend and arrange the ribs. dimensiens of all Inside poge . 25, o line)  INSERTION. 1, B. PIERCE, S,
' 1 btl.fk.rnxd 1o the Dext: that of the first year being and Arectio or copstruction In fall. (‘olulw -
1.1 with that of the Harvard Medical School and %x‘"nc AM CA)Z “'mg_vr Discount for large space, and to gquarterly sdvertise -3, =
' by the same Professors. By this plan. the amount of | Al the above sumbers of sapplement & bckuu Addross the publishery, NOYE'S
H Wuoa gives Is doabie of any other strictly den- | O fee and of all News Dnm'-. ) . m w k
Y tal school, and af siiehtly Increased cost. Forln{um Mllllll ‘\3 CO. or =
f : | S EONAS - CHARDLER, Demn, 35y Tre- R SALE—We have soven different uyluot o 4y, be largest in ihe Uuited
I8 Dot Street. Boston, Mas. Tubulsr and Flue Bollers, both 37 Park Row, New York  Milstones Mills, Smut )hnha cn.mn
' tible. The entire ml-vlllbeoou.or & —————— - -_— Picks, Water Wheels, w‘m
™ adapted to w-m- uc.d
; J-HEATHOOTE & CO. N M. SELIG JUNIOR, & CO .‘o,,ﬁ“"’g"m
: """‘ Importers of tnery, Tools, A Itural | . ;
Y TTTII] s ®R0UC AT e e st
‘ T11 H Aed™ l"Ro~ “TONDON, ENoLAAD, and BERLIN, GExxax.
. | i
A . .
, Erams & GIRDERS
‘ LTIES 1) RDWAR
|4 HE UNION IRON MILLS, Pittsburgh, Pa— | w.pave un‘-culxaly eonpkl ‘w! ﬁ' ormn ng
ESTABLISHED 1846.] Tho abiention o¢ Nupjuosry und Architasty o calied Iy Economically and Well,
1 i [ . to our improved Wrought-lros Beams and OImn ' almont nylblnc—bonvn large or small—in any metal.
cated), In wi oo-woa‘ 'x‘nmm §¥" Correspondence with nod soliet
udﬂ:nl. have proved so olllaoold THE HULL & BELUEN
mode Jare entirely a Weare pre- Dun‘n. ll
ared to furnish terms as favorable as can be e e e ———— —
v
OF THE

‘ ' 3 al ne 5o
Mum & Co.'s Patent Ofices, |gifesmbsabigssiomteizente s it W S CENUINE FIC AMERICAN
SCIENTI AN,

OGERS' TANNATE OF SODA BOILER

1 ]
PR H
i The Oldest Agency for Soliciting Pateuts in the N
§ HE United States. SCALE PREVEXTIV] #5
f E THIRTY YEARS RXPERIENCA trmdtorbookongglk‘:‘:nm-uhon FOR 1876, :
b - ; . wemind | THE MOST POPULAR SCIENTIFIC PAPER

| e The Standard—Best Stock—Finest Finish-
u:‘c,)l: m':dm.m through nyotl::bl‘; MANUFACTURKD ONLY BY IN THE WORLD.
. 1 D. ARTHUR BROWN & 00, Fisherville, N.H. TR
THIRTY-FIRST YEAR.

the world.
They employ & thelr assdetants & corpw of the most ex-~

perienced men as examiners, speciSostion writers, and
drafismen that can be found, many of whom bhave been

-

PORTLANDCEMENT| -~ - s

HOMAX S KERSEY, Jon Walks, Clsms Fomnie
ns on, Ueliars, gon, Heservo o
The publishers of the SCIENTIFIC AMERICAN

{ selocted from the ranks of the Patent Ofice.
{85 SIXTY THOUSAND inventors bave avallod them- B.g y With the fmproved White Asbestos Practt Ceme
selves of Munn & Co.'s servioes in examining thelr In- ﬁ'" """’“4" , for meop ot - M"fa' T g GO R e South Bt New York.
¥ veations aad procaring their patente y e v - i "" Y beg to announce that on the first day of July,
. wbestos ﬂnx or 3
i MUNK & 0., ln connection with the publication of Asbestos P-n‘:. for Tln Boofl. uo“m. &¢. HE CENTENNIAL INTERNATIONAL EX-| 1578 a new volume commenoced. It will contioue
TEN : AN L xmemt ont " colors—for structural purposes. HIBITION OF 159%.—The full History and Progress be the alm of the publishers to reader the coo-
the SCIENTIFIC AMERICAN, o we 16- ‘1{"‘ ; to
re fC for wood work, &¢. | of the Exhibition, maps of the , Sroatas; engravings of v ore attractive and use-
: ventions, confer with inventors, prepare drawings, spe- n.(.- ~ram ‘ov the bufldings, news and accounts ‘# 1 ost notable | tents of the new ume m
| & cifications, and smiguments, attend (o ling spplications ,{‘ Sostgs Sesam La. "“‘“ e o e | hlgcts, sriven weekly In the, "C’ "";",ﬂ",ﬁ.:',ﬂf; ful than any of its predecessors.
‘ ™ u: h;cm Office, paying the government fees, and 1?;?’?. los .NM '051 3 ucf’l:ico a::l.r ::— ple. m%;:ckto bobi;ul .'r:«.)“. ohco.ud all news -ge"bu To the Mechanie and Manwfacturer,
i wateh eac t hile pending bef. s an om- nd Tor Pamphle . ™, m the commencement on Jan-
| smiser. nf:’;t,:.’.’,".'..::,’;:m;f’;’,.;‘. g, s B« ENB 87 Maiden JJ ' :;c w:'":'n msm mn-?“vho déstre to posae No person engaged in uyoﬂbewh‘-::nlwr-
f 4 Fand Tth streets, Wasbington. They also prepare and "‘“’"‘“ sag danuisoturer: - Easblieny nial Yu Ao, slouid bave the BOTENTIFIC AMERI. | sults nhould think of doing without the Scuex
fSle caveats, procure design patents, trademarks, and re- CAN BUPFLEMENT, Tiv1c AMERICAS, Every number contains from
4 iswaes, attend to rejected cases (propared by the nventor | 1000 & Raﬂlel'tv Machine Co. [ —M0M78M ———— six to ten ongravings of now machines and inven-
/ or other attorneys), procare copyrights, sttend to Inter- MANUFACTURERS OF NON-COMBUSTIBLE STEAM BOILER & ¢ PIPE tions which eannot be found {n any other publica-
, i} ferences, give written opinions on matters of lofringe- 'T‘h- wl;ﬁr’-'u;l (ll:dfl’l;i &;ﬂ-lulﬂ C \;(u(:ﬂ“l"n m\c,‘.ll.o::‘n ton.
' ment, furnish coples of patents, and, In fact, attend to | Heteut Tabular u 99 Bolisre, Plain aeve His: co ENTIFIC AMERICAN i devoted to the
{8 every brasch of patent bustaess bott La thie and 1 for- %"u':'l’.; ":!:':.‘3' %;..‘,f‘."";.','?‘d’;',:af.&" ::c:: ’"""' % ‘" e SURRIOA it
2 N SOUREEIE. ow Gakum PO, an "'" g TR IMPROVEMENT tons, Agriculture,Commerce
A specia) notlee 4 made 18 the SCIEXTIFIC AMERI- nis fort ven Manufacturin l u B gu'h e GY"‘ m % :)'.r .:‘A?m’b 8 BPENCE 00, Manufactures,Inven oy
ERe la ‘s Tools, udson’s Governors an .hu. D" f’t M and the industrial pursuits generally; and (t
! CAN of ull lnventions patented through this agency,with | Sturtevant mu-n- and Dllrnnllal rul!o“( ,z Fool K. Y.{ 130 N. ind B¢, Bt. Louls, Mo. only in the Workshop
l the name and residence of the patentes. Putents are of- gsr‘:wmuuvm !.lhl( gru ET, NEW YO - uable and instructive not y e
[y ten soid, 1o part or whole, 1o persons altracted to the 1n- A, ""“.N--"_*_.___ w H IPP L E'’ s and Manufactoyy, but also in the Houschold,
[ 52 vention by such notice. Library, and the leading Room. Bach volume
Patents obtalned o Cansds, England, France, Belgiom, Putent DOOI‘ I{nob. contains hundreds of Notes, Recolpts, and Sugges
Germany, Husia, Prossis, Spais, Portogal, the British . Avs#p‘ . Mrom Medal o} the ""ﬂ"‘,"u.'uf“““" r-gr tions and Advice, by Practical Writers, for Work-
[ { 4 ** We conside metbod
rmul noou iton‘. grest luum;nmut owrl:L Ing Men and Employors, in all the varfous arts.
TERMS OF SUBSCRIPTION « POSTAGE

Colonies, snd all other countrices where patents are
granted, st prices grestly redoced from former rates. |IRON & WOOD WORKING MACHINERY m% qunlcd for the purpose, s u % sult
0 A
PAID BY US

Send for pumphlet pertalning spectsily Lo forelgn patemts, OF EVERY DESCRIPTION. 4 ‘Nc‘;:::(:'n‘ ;;Eo:m :.%ml be ul A
K& W E % E
"' . One copy Sclentific American, 00 yoar g
One copy Sclentific Amerioan, six months
One copy Selentifio Amorican,throe months 1.
One copy Selentific American and ooe copy
Sclentifio Amorican Ounl-'-l. bo!l 7.00

of At country ’ . Cold l{OIled Shafting. o.( MM Conn,,
SNYDER'S LITTLE GIANT STEAM ENGIM

Coplen of Patents.

Fervons desiring sny patent fssued from 199 to Novem- HANT
IERS, PULLEYS, COUPLINGK, BELTING, &%,
per 3, INT, can be supplied with official coples st res- | &c. Send for Dlustrated ¢ stalogue and Price List,

; i el ngh ol apvntmations. st d o
- " o g o m ] e w
f‘ Any patent lmued since Xovember 27, 197, at which WH’{ID"I:“ ‘?\.\-'a'l-")ll'l-‘:l('\ lﬂ"'\ll\l';l(\'(: h;,\:‘l' |!"")Z|'f\"".“‘ Sirone M'M ............
) :l:" the ::':‘: Omtice c"u'r'h-r";d'w!mlnxlmr drawings 131 Chambers & 100 Rewde Hta,, N, ¥, OIty. The Sclentific American ll""-’"
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